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Abstract - Trincomalee town, being located in the dry zone of Sri Lanka, cannot be considered a water-stressed area. However, 
there is an ever-increasing demand for drinking water supply due to the increase in population and the rapid development of the 
area. Trincomalee town receives 11,250 m3/d of treated water out of which 39% is recorded as NRW. Trincomalee town recorded 
a comparatively high percentage of Non-Revenue Water (39%) in the region mainly due to the deteriorated distribution system 
and associated problems. Most of the pipelines in the distribution system are encrusted and experience frequent leakages which 
resulted in low pressure zones. This situation created consumer dissatisfaction and development restriction in the area. In this 
thesis the author discusses the NRW reduction for the effective water loss management and shows how such benefits can be 
achieved by applying the developed methodologies to a pilot area of the town. 
 
The Author obtained knowledge of various methods by research papers from various seminars and donor agencies. Analysis of 
the Trincomalee town Water Distribution System showed that 41% of the pipe network is over 30 years old and about 57% of the 
pipes were over 10 years old. The major factors contributing to NRW are leakages, illegal consumption and administration losses 
such as estimated bills, water meter errors, human errors etc. 
 
Under the pilot scale study, initially the main causes of NRW were identified and more attention was paid to the most significant 
causes. After studying various strategies, part to whole method was selected as more appropriate to reduce NRW in the pilot area. 
Accordingly small areas or road stretches were isolated and causes that create NRW were reduced. Implementation of this 
exercise to cover the entire pilot area helped to reduce NRW by a considerable quantity. 
 
The aim of the research was to reduce of NRW for the effective water loss management. The method adopted for water loss 
management is different from country to country, city to city and place to place depending on availability and institutional frame 
work etc. The short and long term strategies developed for water loss management for Trincomalee town could be applied to 
similar towns in developing countries. 
 
Index Terms – Non Revenue Water (NRW), Distribution Network, Water Losses, Water Balance 
 
 

I. INTRODUCTION 
 
Fresh water is no longer a freely available resource in the planet due to the population growth, economic development, rapid 
urbanization, large – scale industrialization, deforestation and global warming. The scarcity of water for human and ecosystem 
uses and the deteriorating water quality leads to “water stress” and intense socio-political pressures. Many parts of the planet are 
already under severe water stress. By modern estimates the Earth’s hydrosphere contains a huge amount of water of about 1386 
million cubic kilometres. However, 97.5% of this amount is saline water and only 2.5% fresh water (Igor A.Shiklomanov, 1998). 
The greater portion of the fresh water (68.7%) is in the shape of ice and permanent snow cover in the Antarctic, the Arctic, and 
mountainous regions. Next 29.9% are fresh ground waters. Only 0.26% of the total amounts of fresh waters on the Earth are 
concentrated in lakes, reservoirs, and river systems. They are most accessible for economic needs and very important for water 
ecosystems (Fig.1.1). Yet the water resources have not only remained constant but have increasingly been polluted by the 
growing population. The rate of abstraction of freshwater has grown rapidly in tandem with human population growth.It is 
estimated that global water withdrawals will increase by 35% between 1995 to 2025 (Igor A.Shiklomanov, 1998).As a result, per 
capita water availability is steadily declining.  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9302
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9302


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019             2 
ISSN 2250-3153   
 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9302    www.ijsrp.org 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
Fig. 1.1 Global Freshwater Availability (ref.IgorA.Shiklomanov, 1998) 

 
The water scarcity situation will get worse in the world’s urban areas where over 50% of the world’s population live. Between 
2000 and 2030, it is projected that there will be an increase of urban population of 2.12 billion, with over 95% of this increase 
expected to be in low – income countries (UN – HABITAT’s state of the world’s cities report 2006/2007).Parallel with this 
growth in population, the demand for drinking water has been increasing rapidly in urban areas of developing countries. 
 
The WHO report of global annual assessment of sustainable and drinking water 2008 shows spreading of recent demarcation of 
water stress situation which shows in fig.1.2.Accordingly, current situation is not favourable that most part of the world suffered 
without access to drinking water and this will continue to be worst in next millennium. Hence it is important to pay more attention 
to avoid such situation for betterment of the society. 
 
In the year 2006, 0.9 billion people of the world population were without access to safe drinking water supply from 1990 to 2006 
approximately 1.56 billion people gained access to improved water facilities. Accordingly, 87% of world population used 
drinking water from improved sources as compared to 77% in the year 1990. 
 
In 2002, 82% of the Asia and pacific region had gained access to improved water supplies and the increase of approximately 758 
million people since 1990.In Sri Lanka access to improved water supplies in urban are 90% and rural 72% and island wide 
78%.The millennium development Goal (MGD) target for improved safe drinking water supply is to have Rural 90% and urban 
100% of the population in Sri Lanka by the year 2015 (Millennium Project 2005) Source “Asia water watch 2015 – WHO”. 
However, by end of year 2015, 84.1% of the population has safe access to drinking water of which 43.5% is through piped water 
supply systems and 40.6% is through rural water supply systems. 
 
It is a major challenge to cater for the new demand due to rapid urbanization and population increase in order to achieve 
millennium development goal objectives. New raw water sources and more treatment facilities are needed. Further to this, many 
of the water supply schemes have poor infrastructure or treatment limitations to provide more water. These situations are 
compounded by water losses occurring from pipe distribution and making it increasingly difficult to satisfy the growing demand. 
Water distribution losses (Non-Revenue Water) in the networks of developing countries are around more than 50% (Bill Kingdom 
2006). In developing countries water sector policy makers and professionals need to have a shift in the way they manage water 
resources in urban areas, instead of focusing on only increase of treatment capacities, there is a need to apply water demand 
management.  
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Water losses in distribution system (33% NRW) where National Water Supply & Drainage Board (NWS&DB) maintain the 
schemes in Sri Lanka are at reasonable level among South Asian Countries. Non-Revenue Water (NRW 39%) in Trincomalee 
town has one of the highest value in the region. Trincomalee town has one of the comparatively oldest distribution systems in Sri 
Lanka. By reviewing the distribution system originally it had good system but periodical rehabilitation has not taken place and 
only day to day maintenance existed. Due to this passive management system, the following deficiencies are created at present as 
tabulated in fig.1.2. 
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Fig 1.2: Problems with Conventional Water Distribution Management 

Source: NWS&DB 
 
Reduction of NRW had been given less attention in early days in the water supply sector in Sri Lanka due to freely available raw 
water and less pollution. However, nowadays, the reduction of NRW has become a very important factor due to two main 
reasons, such as high production cost and drinking water source scarcity. Simultaneously much attention has been given to 
provide reliable service and consumer satisfaction. With these concepts passive management system has changed to active 
management system with more attention has been paid for distribution management with investment on rehabilitation to achieve 
following as tabulated in fig 1.3. 
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Fig 1.3: Characteristics of Sustainable Active Water Distribution Management 
Source: NWS&DB 
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Therefore, the water loss management can provide sustainable access to safe drinking water and achieve the MGDs (Target 10 of 
goal 7) of ensuring environmental sustainability. As such, water loss management is one of the main strategies to improve 
accessibility and reliability of water supply for the majority of residents in developing countries. 
 
In Sri Lanka, water stress situation has not been experienced but other associated environmental problems are common due to 
rapid urbanization, deforestation and population increase. In general, water is difficult to purify, expensive to transport impossible 
to substitute, hence it is important to discuss about the effective distribution of drinking water in a pipe borne water supply system 
with minimum wastage. 
 

 
II. OBJECTIVES OF THE STUDY 

 

The broad objective of the study is to improvement of pipe borne water supply by reduction of distribution losses in Trincomalee 
town (A case study). 
 
Specific Objectives: 
The following specific objectives have been identified to achieve these goals: 

• To evaluate the Trincomalee town water supply distribution management system and re -arrange the same with 
appropriate strategy to handle NRW 

• To evaluate and characterize the water loss in the distribution system 
• To develop short and long term strategies for the reduction of water losses in the distribution system to suit local 

conditions. 
  

III. LITERATURE REVIEW 
 
In February 2010, S.S.Devaraja has made a study on “Identification of a Methodology for reduction of Non-Revenue Water & 
Improvement of pipe borne water service in Colombo city”. In this report the author study and analyse in depth the problem of 
Non-Revenue Water (NRW) in Greater Colombo distribution system and also discuss the reasons for the highest percentage 
(56%) in Colombo city and selection of appropriate methodology for water loss management.  
 

In 2008, “Assessment of Non Revenue Water in Hantana Water Supply Scheme” was done by L.L.A.Peiris, N.D.K.Dayawansa 
and R.P.De Silva. In this report, a detail NRW reduction programme was carried out during October 2006 and May 2007 to 
determine and reduce the NRW of Hantana WSS. The average NRW in Hantana WSS is 36.12% where the real and apparent 
water losses are 9.18% and 26.94% respectively. According to the findings, rectification of water leakages does not significantly 
reduce the NRW of Hantana WSS. 
 
Further studies has been done by ADB’s Technical Assistance Consultant’s namely “Sri Lanka: Capacity Development for Non-
Revenue Water Reduction Project” for the Ministry of Urban Development, Water Supply and Drainage in February 2014. 
 
Also, the studies on NRW reduction techniques were carried out in various countries/cities to reduce NRW within the specified 
target as mentioned in Table 2.1. 
 

City or Country Current NRW (%) Specified Target 
Colombo 56 NRW under 40% 
Hantana WSS 36.12 NRW under 30% 
Malaysia 36.4 NRW under 25% 
Italy 30 to 40 Acceptable long term NRW 15% 
Korea 29.3 NRW under 15% 
Finland 12 to 25 NRW under 10% 
Hong Kong 30.5 Real Losses 16% in 20 years 
Bangkok 38.8 NRW not to exceed 30% 

 

Table 2.1: NRW as % of System Input Volume against the Specified target – A.O Lambert (2001) 
 

Definition of Non – Revenue Water (NRW): 
 

The NRW define as the quantity of water that does not earn revenue to the organization, expressed as a percentage of the net 
production. The major cause for NRW are water leakage, illegal consumption, administrative losses, legitimate free water uses 
such as un – metered supplies, fire fighting, stand post supplies etc. Percentage of NRW can be expressed as, 

𝑁𝑁𝑁𝑁𝑁𝑁 = �
𝑄𝑄𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑄𝑄𝐵𝐵𝐵𝐵𝑆𝑆𝑆𝑆𝐵𝐵𝐵𝐵 𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝐴𝐴𝐴𝐴

𝑄𝑄𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
� 𝑥𝑥 100 

 
 

IV. METHODOLOGY 
 
Pilot Scale Studies 
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To identify the methodology to reduce NRW, a pilot project was implemented in zone 01 located in the southern part of 
Trincomalee town. Also, this area was selected for the pilot study because all three communities are residing and the area was 
easily isolated and a flow meter was installed to measure the inflows. This area include of 2,107 water connections. Studies 
commenced with assessment of initial NRW.  
 
According to literature review, there are several methods available to reduce water losses in distribution systems. However most 
of the methods are not favourable to the local situations. Therefore, pilot scale studies were initiated at very basic level with house 
to house survey to find out causes for water losses. This strategy was conducted with the help from trained technical staff such as 
site OIC and Engineering Assistants under my supervision to identify illegal connections and service leaks. Meter accuracy with 
scaled one litre bottle, defective meter replacement, finding reasons for estimated bills and their solutions, identifying appropriate 
method to get meter readings from house closed premises etc. 
 
Further, leak survey was planned to identify visible leaks by the same studies groups. In addition, to the day time leakages, most 
of the leaks are visualized and during night and at the same time pipe leakages at culvert crossings were examined by special 
teams with instruments. 
 
Night leak survey was implemented and step testing was carried out section – wise to identify heavy leakage areas. 
 
Steps of Research Methodology 

S.No Steps Activities performed 

01 Desktop study 

Detailed literature review on existing distribution 

network of Trincomalee town at Regional 

Manager’s Office. This was done before the field 

studies and which was done between June – 

December 2015 

02 Analysis of existing datas 

Analysis of reports, policy documents, 

procedures, zone isolation, identification of bulk 

meters etc. This also was done between June – 

December 2015  

03 Identification of sub zones 

By using digital distribution map, Trincomalee 

town is divided into 05 zones for which each 

zone can be easily look after by one officer with 

two gangs. This was done during desktop study 

04 Identification of pilot study area 

Pilot study area was identified using the digital 

distribution map and having the natural 

boundaries in order to isolate the area clearly and 

a flow meter will be installed  

05 Field Observations 

The field observations were carried out between 

January 2016 to June 2016. Two groups were 

fielded headed by a EA from Regional Manager’s 

office under my direct supervision. The other 

facilities such as vehicle, labours, and stationeries 

were provided by NWS&DB.  

06 Data Analysis 

Data Analysis and Calculations were done to 

evaluate the state of NRW and modifications 

were made then and there to improve NRW. 

Improvement made was again evaluated for 

effectiveness. 
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V. OBSERVATIONS & DATA ANALYSIS 

 
By reviewing of actual NRW in Trincomalee town, it has been noted that the gradual increase and no significant difference 
between the figures over the past 5 years period. Increasing water demand met with increasing supply quantity as conventional 
method of finding solution for low pressure zones. When the loss management is taken into account, this is not the best practice 
because this will result not only in wastage of water but also cause damage the infrastructure due to leakages. 
 

NRW 

(%) 

Year 

2007 2008 2009 2010 2011 2012 2013 2014 2015 

38.29 38.11 37.67 37.98 38.44 39.56 40.15 39.89 39.45 

 

Table 4.8:Non-Revenue Water in Trincomalee town from 2007 to 2015  

(Source: NWS&DB Past Records) 

 
 

Fig 4.8: Non-Revenue Water in Trincomalee town from 2007 to 2015 
 

Water Balance 
Practicing of the IWA format for water balance analysis is the first step in getting started with a water loss reduction programme. 
Knowing various components of consumption and losses will give an idea of where the losses are occurring and it magnitude. 
This will help to identify key resulted areas with priority order to give more weight age to reduce water losses. Hence the 
calculations help to estimate value of leakage and derive a leakage management programme. 
 
Components of the water balance for Trincomalee town distribution in year 2015 (water volumes in m3/year) are illustrated figure 
4.10. 
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810,183 
29% 
(+/-5%) 

260,612 
9% (+/- 2.4%) 
Real Losses 
549,571 
20% (+/-5%) 

Fig 4.10: Water Balance in Trincomalee town in year 2015 
 

VI. CONCLUSIONS AND RECCOMMENDATIONS 
 

After the comprehensive study carried out about water loss management with literature review and data analysis which helped to 
gain a sound knowledge about the subject and the Trincomalee town water distribution system, the following conclusions could 
be drawn and recommendations made to improve the NRW and the service level in Trincomalee city water facilities to provide 
customer satisfaction. 
 
Conclusions: 
At present, NRW of Trincomalee town water supply is relatively high compared to other similar cities in the region. The main 
causes of NRW in Trincomalee town is water leaks followed by illegal connections & illegal re-connection , un-recording 
customer meters, defective meters, estimated bills and inaccuracy/inconsistency in meter reading. The age of the distribution 
network also made significant impact on high NRW. 
 
A pilot study was conducted within the isolated manageable area with limited number of connections or one feeding point which 
is one of the best practices of conduct water loss management suitable to any city in the world. 
 
Based on the pilot study, it reveals that, to get the effective water loss management, awareness and commitment of all NWSDB 
staff members, from top to bottom are very important. Further, awareness of consumers too is essential to get information about 
illegal consumption, defective meters and water leakages etc. 

 
Recommendations: 
Based on the study, it is recommended that: 

1. In the short term strategies to be implemented to reduce water losses are: 
a) Implement water balance by using IWA mechanism 
b) Implement zonal management system 
c) At least to physically monitor with water consumption according to the number of houses, since it is difficult to 

isolate areas due to lack of information about the system layouts etc. 
d) Implement night visible programme by using zone officers 
e) Introduce proposed meter reader rotation system within the zone 
f) Identify high income connections and installed high accuracy water meters 
g) Outsource possible maintenance work and pay more attention for preventive maintenance programme, 

monitoring of activities and active leak control works 
h) Improve repair techniques and workmanship with adopting training programmes 
i) Carry out map updating with field data 
j) Conduct programs for Re-training of staff on improved and latest methods of water loss management 
k) Identify key areas and implement monitoring programme accordingly 

 
2. In order to achieve significant gains in reducing and managing water losses, the following long term strategies for 

Trincomalee town need to be carried out: 
a) Policy to be developed to have minimum pipe lines in a road with consideration for further developments and 

high excavation cost such as limiting to two rider mains each side of the road and feeder and trunk mains 
b) Policy to be developed to provide individual connections from rider mains 
c) Smaller diameter deteriorated pipes to be replaced 
d) Development of distribution model and calibration 
e) Feeding areas of Andankulam reservoirs to be isolated by rearranging distribution system 
f) Establishment of DMAs with limited number of connections 
g) Map updating by using modern technologies such as CTC cameras, metal detectors, non-metallic detectors etc. 

to identify unknown branches 
 

3. IT enabled system in the NWS&DB should be developed to accommodate IWA water balancing mechanism and derive 
and present performance indicators such as UARL and ILI to evaluate the condition of distribution system. 
 

4. Benchmarking of Regional Manager’s office, Area Engineer’s office and each OIC offices with selected parameters such 
as per m3 revenue, staff per 1,000 connections, collection efficiency, debtage, supply per connection, NRW etc. is vital in 
order to motivate the management and staff to improve them. 

5. Distribution improvement should be carried out with proper evaluation of ELI, so that the available funds could be 
invested optimally. 
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Abstract: With impulse responses test, this study found that economic growth proxied by growth responded to the 
shocks of domestic debt in both positive and negative direction using variables that found to be stationary at order one. The speed 
of adjustment of short term errors in the long run was seen to be one hundred percent using Vector Error Correction Model. Error 
Correction Model revealed that domestic debt from Central Bank of Nigeria and Deposit Money Banks exert positive and 
significant impact on economic growth at certain stage. Pairwise granger causality showed a unidirectional effect between 
domestic debt from Central Bank of Nigeria, Deposit Money Banks and economic growth, while no causality was established 
between non deposit bank debt and economic growth. The researchers therefore suggest that Central Bank of Nigeria and Debt 
Management Office should supervise the non-deposit bank debt in order exert significantly on the growth of the economy. 
 

Keywords: Domestic Debt, Economic growth, Impulse responses and VECM. 
   

1. Introduction 

The level at which the Federal Government of Nigeria borrows both internally and externally has made one feel that borrowing 
has a lot of impact on the economic growth of Nigeria. There has been a lot of focus on External Debt impact on the economic 
growth of Nigeria, while the impact of Domestic growth has been down played, until recently. 

From the time of 1982 debt crisis, a reasonable attention has been given to the external debt of developing countries in various 
ways such as: economic growth in developing countries, ability of governments to service the debt, the sustainability of economic 
policies and the external debt burden 

The discussions has dove tailed into plan of reducing huge debts, which brought about the enhancement of the Heavily Indebted 
Poor Countries (HIPC) move that has advocated for reduction in the external debt stocks in the Heavily Indebted Countries, 
whereby more money or resources will be used to finance the spending in the area of favourable items of growth in government. 

Recently, domestic debt has taken front burner in the economic growth discuss of developing countries because it is felt that it has 
impact on economic growth, government budgets, private sector lending and macroeconomic stability. There have not been 
enough empirical studies on domestic debt in Nigeria, rather so many studies carried out has concentrated on theoretical analyses 
of domestic debt. These studies include that of Rapu(2003);Garba (1998);Odozi (1996) and Okunrounmu (1992). The risk 
characteristics of Domestic Debt to Economic growth were studied by Asogwa and Ezenwa (2005), while Anyanwu (1998) 
examined a cross-sectional quarterly growth impact in some English-speaking West African countries. Christine (2004) on the 
other hand empirically analysed the impact of domestic borrowing on government and private sector credit with a data base of 27 
non-CFA sub-Saharan African countries covering 1980-2000. 

Recently, there has been a paradigm shift in interest to domestic debt in the academics as a result of huge growth in domestic debt 
in Nigeria when compared to external debt.(Punch Newspapers of 10th January, 2019). According to the DMO, the nation’s total 
debt as of September 30, 2018, stood at N22.43tn.As of June 30, 2015, the country’s total debt stood at N12.12tn. This means that 
within the tenure of the present administration which came to power on May 29, 2015, the country’s total debt has risen by 
N10.31tn or 85.06 per cent of the total debt, the external component of both the Federal Government and state governments’ debts 
including that of the Federal Capital Territory (FCT) stood at $21.59bn. (DMO,2018). 

As of June 30, 2015, the external debt component of the country’s total debt stood at $10.32bn. This means that the external debt 
component rose by $11.27bn or 109.21 per cent. On the other hand, the domestic debt of both the Federal Government and the 
sub national governments stood at N15.81tn. 

Analysing the debt statistics further showed that the domestic debt of the Federal Government alone stood at N12.29tn as at 
September 30, 2018.The domestic debt of the Federal Government as at June 30, 2015, stood at N8.4bn while that of the states 
and FCT stood at N1.69tn.The Debt Management Office (2018) added that the debt statistics as of September 30, 2018, was only 
slightly different from the statistics as of June 30, 2018. 
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On the difference between the debt statistics of the two quarters, the DMO said, External debt declined by 2.02 per cent to 
$21.59bn due largely to the redemption by Nigeria of a $500m Eurobond which matured on July 12, 2018.The Eurobond which 
was issued for a tenor of five years in 2013 was the first Eurobond maturity for Nigeria and Nigeria’s ability to repay it 
seamlessly boosted Nigeria’s position as a good creditor in the International Capital Market. (DMO,2018). 

The domestic debt of the Federal Government of Nigeria (FGN), states and the FCT grew by 1.19 per cent from N15.63tn in June 
2018 to N15.8tn in September 2018. This increase of N185bn was attributed to the FGN (N135bn) and states and FCT (N50bn).It 
added, “The combination of an increase in the level of domestic debt and a decrease in the external debt stock resulted in a slight 
shift in the portfolio composition. As of September 30, 2018, the share of domestic debt was 70.51 per cent compared to 69.83 per 
cent in June 2018’’ Having the domestic debt being higher than external debt, it is important to study its impact on economic 
growth in Nigeria. 

Therefore, our aim is to investigate the impact of domestic debt on the growth of Nigerian economy. 

2 Review of Related Literature 

2.1 Conceptual framework 

Odozi(1996), defined domestic debt as the gross liability of Government, which should include Federal, State and Local 
Governments transfer obligations to the citizens and corporate firms within the country.  

On the other hand, Oshadami (2006) sees Domestic debt of Government as debt instruments issued by the Federal Government 
and denominated in local currency. In principle, state and local government can also issue debt instruments, but limited in their 
ability to issue such debts. Debt instruments include Nigerian Treasury certificates, Federal Government development stocks, and 
bonds. Treasury bills, Treasury certificates and development stocks are marketable and negotiable while treasury bonds; ways and 
means advances are not marketable but held solely by CBN. The CBN’s responsibility includes but not limited to banker and 
financial adviser to the Federal Government. It is therefore the Debt Management Office (DMO) that is mandated to manage 
Nigeria's public debt (External and Domestic, including Contingent Liabilities).  

Lipsey (1986) defined economic growth as the positive trend in the nation’s total output overlong period of time. The implication 
of this is a continuous growth in the Gross Domestic Product for a long time.  

Schiller (1999) on the other hand said that economic growth is an increase in output (real GDP) and expansion in product 
possibility curve.  

Dolan and Lindsey (1991) maintained that economic growth is frequently expressed in terms of increase in Gross domestic 
Product (GDP), a measure of the economy’s total output of goods and services. What this means is that the GDP must be 
measured in real terms (be adjusted for the effects of inflations for it to show meaningful measure of growth over time. 

2.2 Theoretical framework 

Alison (2003), states that Government budget deficit financing, monetary policy implementation and financial sector development 
(supply of tradable financial instruments to deepen the financial markets) are among the main justifications for government 
domestic debt. Odozi (1996) stated that the factors considered being responsible for the increasing domestic debt profile in 
Nigeria includes high budget deficits, low output growth, large expenditure growth, high inflation rate and narrow revenue base.  

Modern Economic growth theory identifies three channels through which 
domestic debt might affect capital accumulation and technological progress. Hence be a hindrance to long term growth. The 
channels are advisory role, policy formulation, and management.  The profligacy theory is closely related to the above theory, 
which on the other hand is an extension of the system stability theory. It suggests that debt arise from weak institutions and 
policies, thereby encouraging relative prices distortion and capital flight. 

Patillo (2002) used core of debt overhang theory to explain that high debt acts as an anticipated foreign tax by reducing the 
incentives to save and invest thereby promoting capital flight. Similarly, large debt stock somehow hinders growth through the 
channel of reduced investment. It is true that debt accumulation stimulates growth initially; however, past debt accumulation 
impairs growth by way of liquidity constraint. Importantly, debt services and repayments reduce export earnings and thus exert 
negative effects on growth. An inappropriate macroeconomic policy environment affects growth via poorly designed, allocation 
and execution of projects thereby lowering the productivity of capital. 

The nexus of the above theories to this paper is the explanation of why economic growth may be hampered or improved despite 
rising domestic debt profile.  

2.3 Empirical Literature Review 
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Literature is scarce on domestic debt and economic growth of which most researchers are focusing on external debt. 

 Barro (1978) investigates the effect of domestic debt on economic growth using the unanticipated component of domestic debt, 
or the debt stock and growth. The study employed OLS. He concluded that the unanticipated component of domestic debt affects 
growth. This study shows that domestic debt has a negative effect on the growth of the economy. 

Kormendi (1983) used a cross-section analysis of 34 countries. The sample extends widely from the highly developed countries 
(the USA, the UK, Japan and Australia) to the underdeveloped countries (Sri Lanka). He concluded that debt and growth are not 
related. However, many of his critics viewed that the aggregation of such diverse groups may not yield meaningful results.  

Charan (1999) investigated the relationship between domestic debt and economic growth for India using the co-integration and 
Granger causality tests for India for the period 1959-95. Co-integration and Granger causality tests support the Ricardian 
equivalence hypothesis between domestic debt and economic growth, which suggests that it does not matter whether a 
government finances it’s spending with debt or taxes increase; the effect on total level of demand in an economy is the same.  

Christensen (2005) uses a cross country survey of the role of domestic debt markets in sub-Saharan Africa based on a new data 
set of 27 sub-Saharan African countries during the 20 year period (1980-2000) and found out that domestic markets in these 
countries are generally small, highly short term and often have a narrower investor base. He also found out that domestic interest 
rate payments present a significant burden to the budget with significant crowding-out effects.  

Asogwa (2005) employs a more comprehensive  econometric techniques in investigating the effect of domestic debt on economic 
growth concluded that domestic government debt in Nigeria has continued to suffer form of confidence crisis as market 
participants have consistently shown greater unwillingness to hold longer maturities. The government has only been able to issue 
more of short term debt instrument.  

Abbas (2007) and Abbas and Christensen (2010) analyze optimal domestic debt levels in low income countries (including 40 sub-
Saharan Africa countries) and emerging markets between 1975 and 2004 using cross sectional analysis and found that moderate 
levels of marketable domestic debt as a percentage of GDP have significant positive effects on growth of the economy. The study 
provided evidence that debt levels exceeding 35% of total bank deposits have negative impact on economic growth. This suggests 
that domestic debt is productive if effectively and efficiently employed.  

Patillo(2002), in their study assessed the non-linear impact of external debt on growth using a panel data of 93 countries over 
1969-98 employing econometric methodologies. Their findings suggested the average impact of debt becomes negative at about 
160-170 %of exports or 35-40% of GDP. Their findings also show that the marginal impact of debt starts being negative at about 
half of these values.  

Maana, l. (2008) examines the impact of domestic debt in the Kenyan economy using the Barro Growth Regression Model 
(BGRM). The results indicate that although the composition of Kenya’s public debt has shifted in favour of domestic debt. 
Domestic debt expansion had a positive but not significant effect on economic growth during the period. He further stated that the 
Barro Model needs a sophisticated data set which may not be available for a developing country like Kenya.  

Adofu and Abula (2010) investigate the relationship between domestic and economic growth in Nigeria for the period 1986-2005 
using econometric tools. Their findings showed that domestic debt has affected the growth of the Nigerian economy negatively 
and recommended that it be discouraged. They suggested that the Nigerian economy should instead concentrate on widening the 
tax revenue base. This study investigates the relationship between debt and economic growth in Nigeria using advanced 
econometric technique. 

3. Research Methodology 

3.1 Sources of Data 
In this research, domestic debt (Central Bank of Nigeria Debt, Deposit Money Bank Debt and Non- Bank Deposit Debt) and 
economic growth (Gross Domestic Product (GDP)) were collected from Central Bank of Nigeria (CBN) Statistical Bulletin of 
2018 for the period of 1981 to 2018. The data will be analyzed and interpreted with the following econometric tools; Descriptive 
Statistics, Correlation Matrix, Ordinary Least Square Method (OLS), Augmented Dickey Fuller (ADF) unit root test, Error 
Correction Model (ECM), Pairwise Granger Causality Test, Vector Autoregressive (VAR) model. 

3.2 Model Specifications 

The variables for this study can be specified in the following functional model; 

GDP = f (CBN, DMB, NBD)        (1) 

The explicit model is; 
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GDP=α0+α1CBN+ α2DMB+α3NBD + Ut       (2) 

logGDP = α0+α1logCBN+ α2logDMD+α3NBD + Ut     (3) 

For VAR Specification; 

GDPt = α01+α11GDPt-1 + α21CBNt-1+α31DMBt-1+α41NDBt-1+ U1                    (4) 

CBNt =β02+β12GDPt-1+β22CBNt-1+ β32DMBt-1+β42NDBt-1+U2                 (5) 

DMBt = ϒ03+ ϒ13GDPt-1 +ϒ23CBNt-1+ϒ33DMBt-1+ϒ43NDBt-1+ U3      (6) 

NDBt = Z04+ Z14GDPt-1 +Z24CBNt-1+Z34DMBt-1+Z44NDBt-1+U4       (7) 

Where,  

GDP = Gross Domestic Product, CBN = Central Bank of Nigeria Debt, DMB = Deposit Money Bank Debt,NBD = Non- Bank 
Deposit Debt, α0  =Autonomous component, α1, α2, α3 = Coefficients or Parameters, Ut = Stochastic Elements 

3.3. Apriori Expectation 

We therefore operationalise as follows; 
 
GDP =f(CBN, DMB, NBD), f1,f2, f3>0<0. f1,f2, f3arethe coefficients of Central Bank of Nigeria Debt, Deposit Money Bank 
Debt and Non- Bank Deposit Debt  respectively. It is expected that the more government obtains domestic debt; it can 
impact either positively or adversely on the economy. 
 

4. Analysis and Results 

Descriptive Statistics Test  

Table 4.1 Descriptive Statistics 
 

 GDP CBN DMB NBD 
 Mean  27569.37  401.0929  1107.283  1024.818 
 Median  6102.422  329.3574  273.1904  57.73000 
 Maximum  127762.5  2005.440  5351.800  6905.300 
 Minimum  144.8312  4.523600  1.843300  4.825700 
 Std. Dev.  37734.90  467.9022  1559.903  1824.893 
 Skewness  1.279906  2.123139  1.230369  1.921420 
 Kurtosis  3.322978  7.268270  3.082035  5.515863 

     
 Jarque-Bera  10.54017  57.39427  9.598103  33.40356 
 Probability  0.005143  0.000000  0.008238  0.000000 

     
 Sum  1047636.  15241.53  42076.75  38943.10 
 Sum Sq. Dev.  5.27E+10  8100503.  90031967  1.23E+08 

     
 Observations  38  38  38  38 
Source: Authors Computation  

Table 4.1 above shows a summary of statistics where GDP has standard deviation (SD) of 37734.90, JarqueBera Statistic (JBS) of 
10.54017 with Probability Value (P-value) of 0.005143. CBN has SD of 467.9022, JBS of 57.39427 with P-value of 0.000000, 
DMB has SD of 1559.903, JBS of 9.598103 with P-value of 0.008238 and NBD has SD of 1824.893, JBS of 33.40356 with P-
value of 0.000000, which informs that GDP, CBN, DMB and NBD abnormally distributed.  

Multicolinearity Test  

Table 4.2 Correlation matrix 

 GDP CBN DMB NBP 
GDP 1.000000 0.764859 0.967900 0.961210 
CBN 0.764859 1.000000 0.672114 0.834871 
DMB 0.967900 0.672114 1.000000 0.890749 
NBD 0.961210 0.834871 0.890749 1.000000 
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Source: Authors Computation  

Table 4.2 above provides correlation matrix of the variables. The correlation matrix between CBN and DMB is0.672114, DMB 
and NBP is0.890749, whereas GDP and CBN is 0.764859, GDP and DMB is 0.967900 and GDP and NBD is 0.961210. That 
shows that none of pairs of correlation among the variables is linearly perfectly correlated. Hence, there is no presence of 
multicolinearity. 

Ordinary Least Square (OLS) Test 

Table 4.3 Level Series Multiple Correlation 

Dependent Variable: GDP   
Method: Least Squares   
Date: 08/08/19   Time: 08:44   
Sample: 1981 2018   
Included observations: 38   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     CBN 0.307927 3.282071 0.093821 0.9258 

DMB 13.11331 1.192315 10.99819 0.0000 
NBD 9.825323 1.370981 7.166634 0.0000 

C 2856.545 1219.205 2.342956 0.0251 
     
     R-squared 0.984334     Mean dependent var 27569.37 

Adjusted R-squared 0.982951     S.D. dependent var 37734.90 
S.E. of regression 4927.068     Akaike info criterion 19.94218 
Sum squared resid 8.25E+08     Schwarz criterion 20.11455 
Log likelihood -374.9014     Hannan-Quinn criter. 20.00351 
F-statistic 712.0851     Durbin-Watson stat 0.910513 
Prob(F-statistic) 0.000000    

     
Source: Authors Computation 

Table 4.4 reveals the level series multiple regression estimated model for the relationship between domestic debt and economic 
growth. From the table, the adjusted R-squared (R2) is 98.43% and Durbin Watson (Dw) statistics is approximately 0.9, which 
shows the presence of positive autocorrelation. This is unreliable and cannot be used for analysis and policy formulation. This 
calls for further examination of the time dependent characteristics of the variables in our model. 

Non-Stationarity Test 

Table 4.4 Augmented Dickey-Fuller (ADF) Unit Root Test 

Variables lag 1st 
difference 

1st diff. 
Probility 

Order of 
Integration 

LGDP 0 -3.180464 0.0295 1(1) 
LCBN 0 -6.149833 0.0000 1(1) 
LDMB 3 -3.989623 0.0042 1(1) 
LNBD 0 -6.033232 0.0000 1(1) 
Source: Authors Computation 

Table 4.4 presents the ADF unit root test. The result shows that the variables are differenced once to be stationary, hence said to 
be integrated at order one (1(1)). Therefore, we proceed to testing if long run relationship exists among the variables.   

 

 

 

 

Cointegration Test 

Table 4.5 Johansen Cointegration Test 
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Sample (adjusted): 1984 2018   
Included observations: 35 after adjustments  
Trend assumption: Linear deterministic trend  
Series: LGDP LCBN LDMB LNBP    
Lags interval (in first differences): 1 to 2  

     
          

Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.529302  50.45616  47.85613  0.0279 

At most 1  0.422392  24.08233  29.79707  0.1970 
At most 2  0.125954  4.872203  15.49471  0.8222 
At most 3  0.004573  0.160424  3.841466  0.6888 

     
      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  
Table 4.5 above we indicates that unrestricted rank test has one cointegration equation at 5% level of significance among the 
variables. This shows that long run relationship exists between the dependent variable (GDP) and independent variables (CBN, 
DMB, and NDB). 

Error Correction Mechanism (ECM) 

The cointegration test result provides for short run fluctuations. Therefore, we apply error correction model to examine the 
interplay of the long run and short term fluctuations in the model using the general specific approach. 

Table 4.6Parsimonious ECM 

Dependent Variable: D(LGDP)   
Method: Least Squares   
Sample (adjusted): 1984 2018   
Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(LGDP(-1)) 0.664733 0.127638 5.207971 0.0000 

D(LCBN(-1)) 0.071993 0.039028 1.844664 0.0761 
D(LCBN(-2)) 0.037668 0.041108 0.916316 0.3676 
D(LDMB(-1)) 0.023030 0.032317 0.712649 0.4822 
D(LDMB(-2)) 0.071061 0.029416 2.415695 0.0227 
D(LNBP(-1)) 0.054158 0.049953 1.084182 0.2879 
D(LNBP(-2)) 0.045839 0.047034 0.974607 0.3384 

ECM(-1) -0.034888 0.083616 -0.417246 0.6798 
     
     R-squared 0.470741     Mean dependent var 0.190405 

Adjusted R-squared 0.333525     S.D. dependent var 0.105452 
S.E. of regression 0.086089     Akaike info criterion -1.869244 
Sum squared resid 0.200104     Schwarz criterion -1.513736 
Log likelihood 40.71178     Hannan-Quinn criter. -1.746523 
Durbin-Watson stat 2.480318    

     
Source: Authors Computation  

Table 4.6 above shows Parsimonious ECM estimate with maximum lag of two. The Dw statistic is 2.480318 and Adjusted R2 is 
47.07%. That shows absence of autocorrelation. The result also indicates that GDP reinforces itself. That CBN at Lag 1 exerts 
positive and significant impact on GDP @ 10% significance level, while DMB at lag 2 positively and significantly related to 
GDP. 

Granger Causality Test 

Table 4.7 Pairwise Granger Causality 
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Pairwise Granger Causality Tests 
Sample: 1981 2018  
Lags: 2   

    
      Null Hypothesis: Obs F-Statistic Prob.  
    
     LCBN does not Granger Cause LGDP  36  3.72107 0.0356 

 LGDP does not Granger Cause LCBN  0.26876 0.7661 
    
     LDMB does not Granger Cause LGDP  36  0.04467 0.9564 

 LGDP does not Granger Cause LDMB  5.74040 0.0076 
 VAR Lag Order Selection Criteria    

Endogenous variables: LGDP LCBN LDMB 
LNBP     
Exogenous variables: LGDP      
Date: 01/01/10   Time: 19:57     
Sample: 1981 2018     
Included observations: 35     

       
        Lag LogL LR FPE AIC SC HQ 
       
       0  976.4099 NA*   8.67e-30*  -55.56628*  -55.38853*  -55.50492* 

1  891.4414 -145.6604  2.80e-27 -49.79665 -48.90788 -49.48985 
2  874.5716 -25.06363  1.91e-26 -47.91838 -46.31859 -47.36613 
3  884.7103  12.74580  2.95e-26 -47.58345 -45.27264 -46.78576 
       
              

 * indicates lag order selected by the criterion   
 LR: sequential modified LR test statistic (each test at 5% level)  
 FPE: Final prediction error     
 AIC: Akaike information criterion    
 SC: Schwarz information criterion    
 HQ: Hannan-Quinn information criterion    

   
     LNDB does not Granger Cause LGDP  36  0.01458 0.9855 

 LGDP does not Granger Cause LNDB  1.15904 0.3270 
    

Source: Authors Computation  

Table 4.7 above, reveals that CBN granger causes GDP, whereas GDP does not granger cause CBN. DMB does granger cause 
GDP, where as GDP granger causes DMB, while no causal effect between GDP and NDB. That means CBN, DMB and GDP 
have unidirectional effect.  

Having established the relationship and causal effects among the variables, we then move to analysing the model with VAR. 
Firstly, establishing the VAR length as seen below. 

Table 4.8 VAR Lag Order Selection Criteria    
 
Endogenous variables: LGDP LCBN LDMB 
LNBP     
Exogenous variables: LGDP      
Sample: 1981 2018     
Included observations: 35     

       
        Lag LogL LR FPE AIC SC HQ 
       
       0  976.4099 NA*   8.67e-30*  -55.56628*  -55.38853*  -55.50492* 

1  891.4414 -145.6604  2.80e-27 -49.79665 -48.90788 -49.48985 
2  874.5716 -25.06363  1.91e-26 -47.91838 -46.31859 -47.36613 
3  884.7103  12.74580  2.95e-26 -47.58345 -45.27264 -46.78576 
       
        * indicates lag order selected by the criterion   

 LR: sequential modified LR test statistic (each test at 5% level)  
 FPE: Final prediction error     
 AIC: Akaike information criterion    
 SC: Schwarz information criterion    
 
The VAR lag order selection criteria on table 4.8  above shows that lag length of 0 is selected at 5% level based on sequential 
modified LR test statistic, Final prediction error (FPE), Akaike information criterion (AIC), Schwarz information criterion (SC) 
and Hannan-Quinn information criterion (HQ). Then move to evaluating the stationarity for policy by employing Inverse Roots of 
AR Characteristics Polynomial Test as shown below. 
 
Fig 4.1 Inverse Roots of AR Characteristics Polynomial Test 
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Figure 4.1 above shows that all np roots of the characteristics polynomial are in circle or lie within the unit imaginery circle 
(modulus). Hence, all are stationary. Next is checking if the model is heteroscedastic as shown below. 
 
 
Table 4. 9VAR Residual Heteroskedasticity Tests (Levels and Squares) 

  
Sample: 1981 2018    
Included observations: 37    

      
            

   Joint test:     
      
      Chi-sq Df Prob.    
      
       114.5785 100  0.1512    
      
      In the same vein shows that Chi-sq is 114.5785 wtih P-value of 0.1512, meaning rejection of the null hypothesis. Hence, the 
model is homoskedastic. 
 
We then proceed to checking the responses of economic growth to the variables of domestic debt stimuli. Let’s start from the 
response of economic growth proxied by GDP to the shock of CBN associated debt as shown in Fig 4.2 
 
 
 
 
 
Fig 4.2 Response of GDP to CBN 
 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9303
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019                                        17 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9303    www.ijsrp.org 

-.3

-.2

-.1

.0

.1

.2

.3

1 2 3 4 5 6 7 8 9 10

Response of LGDP to LCBN

 
 
Fig.4.2 shows that GDP responds positively to a shock in CBN debt from zero percent thresholds in first year progressively until 
the tenth year. In other words, a shock from CBN engenders increase to the GDP.  
 
To explore the relationship between GDP and DMB, the researchers present the impulse response graph in fig. 4.3 as follows. 
 
Fig 4.3 Response of GDP to DMB 
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  Fig.4.3 shows that 
GDP responds negatively in a rapid action to a shock in Deposit Banks debt from zero percent thresholds in first year until the 
tenth year. That means shock DMB engenders decrease effect to the GDP.  
 
To explore the relationship between GDP and NDB, the researcher presents the impulse response graph in fig. 4.4 as follows. 
 
Fig 4.4 Response of GDP to NDB 
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Fig.4.4 shows that GDP responds to a shock in Non deposit bank debt within zero percent thresholds in first year until after fifth 
year, and then rises slightly on a positive direction until the tenth year. That means the shock from NDB to GDP is almost without 
notice. 
 
We then proceed to variance decomposition. 
 
Table 4.10 Variance Decomposition 
 

      
 Period S.E. LGDP LCBN LDMB LNBP 

      
       1  0.093503  100.0000  0.000000  0.000000  0.000000 

 2  0.143264  92.88253  4.608337  2.506717  0.002415 
 3  0.195503  81.86734  11.10150  7.029546  0.001617 
 4  0.253010  71.36625  16.65408  11.96975  0.009920 
 5  0.315246  62.82486  20.61405  16.53087  0.030223 
 6  0.381009  56.25830  23.20138  20.48215  0.058164 
 7  0.449130  51.28622  24.79523  23.83038  0.088167 
 8  0.518652  47.51373  25.71623  26.65404  0.115999 
 9  0.588842  44.62501  26.19494  29.04086  0.139184 

 10  0.659174  42.38647  26.38819  31.06867  0.156670 
      

 

From the above, GDP explains 100 percent of its variations in the first period and diminishes 42.3 percent in the tenth period. In 
other words, ''the own shock'' started from 100 percent and decreased to 42.3 percent. CBN started from zero percent of the 
variation in GDP in the first period and increased to 26.38 in the tenth year. DMB also started from zero percent in the first period 
and increased to 31.06 percent in the tenth period, while, fluctuates from 0.00 to 0.156 within the period.  

We then move to know if short term errors can be corrected in the long run using VECM as shown below; 

Table 4.11 Vector Error Correction Estimates 

     
     Error Correction: D(LGDP) D(LCBN) D(LDMB) D(LNBP) 
     
     CointEq1 -1.000000  0.234399  0.967671 -0.201688 
  (4.2E-09)  (0.94044)  (1.12292)  (0.65298) 
 [-2.4e+08] [ 0.24924] [ 0.86174] [-0.30887] 
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The analysis in table 4.11 above shows that error correction equation (CointEq1) satisfied the condition, hence, significant. The 
speed of adjustment is 100%. That means short term errors can be corrected in the long run with annual speed of adjustment of 
100%. Also long run casuality flows from independent to dependent 

5. Conclusion and Recommendation. 

This study reveals that domestic debt from Central Bank of Nigeria and Deposit Money Banks exert positive and significant 
impact on economic growth at certain stage. This result corroborates the findings of Abbas (2007) and the overhang theory. Then 
non-deposit bank debt impact insignificantly to the growth of Nigerian economy. This corroborates the work of Kormendi (1983). 
That causality showed a unidirectional effect between domestic debt from Central Bank of Nigeria, Deposit Money Banks and 
economic growth, while no causality was established between non deposit bank debt and economic growth.  This study found that 
economic growth proxied by growth respond to the shocks of domestic debt in both positive and negative direction. The 
researchers therefore suggest that Central Bank of Nigeria and Debt Management Office should supervise the non-deposit bank 
debt in order exert significantly on the growth of the economy. And that Central Bank of Nigeria and Debt Management Office 
should consistent with their debt policies on Deposit money Bank. 
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Abstract- Lymphadenitis is an infection of the lymph nodes. 
This can be caused by infection with Mycobacterium 
tuberculosis or Atypical Mycobacterium. Infection due to 
Atypical Mycobacterium is increasing in incidence worldwide, 
but it is difficult to overcome infections caused by Atypical 
Mycobacterium. The clinical symptoms of this infection are 
often the same as tuberculosis so often diagnosed with 
tuberculosis. Objective: To find out whether there is Atypical 
Mycobacterium in a fine needle aspiration biopsy sedan 
confirmed by examination of polymerase chain reaction (PCR) in 
Indonesia, especially in Medan. This research is a descriptive 
study with PCR examination with cross sectional approach. The 
population in this study were all patients with swollen lymph 
nodes. Examination samples were obtained from aspirate biopsy 
fine needle aspiration patients. The total number of 
lymphadenitis cases was 66 cases. Mean age of 26.1 ± 15.1. 
Where by PCR examination, Atypical Mycobacterium overall 
represented only 7 cases and male sex dominated 4 cases 
(12.9%), the most sampling locations were in cervical area 7 
cases (13.2%). There is Atypical Mycobacterium in lymph gland 
aspirates. PCR examination can be recommended to confirm the 
diagnosis of lymphadenitis in cases of strong suspicion of 
lymphadenitis tuberculosis because it can be that patients who 
are not cured by using anti tuberculous agent may be caused by 
Atypical Mycobacterium 
 
Keywords: Atypical Mycobacterium, nontuberculous 
Mycobacterium, lymphadenitis, tuberculosis, polymerase chain 
reaction (PCR). 
 

I. INTRODUCTION 
Lymphadenopathy is a condition where there is a change in 
the size, number and consistency of the lymph nodes. This is 

a major component of the body's defense system against antigen 
presenting cells (APC) and serves as the main place where 
antigen-presenting cells interact with lymphoid cells to produce 
an adaptive immune response to various foreign antigens 
including microbes, tumor cells, immune complexes and foreign 
bodies.1 Causes of lymphadenopathy are basically caused by an 
immune response to an infectious agent, or inflammation of an 
infection involving the lymph nodes. In addition it might be 
caused by infiltration of neoplastic cells carried by lymphatic 
circulation or blood to lymph nodes. 2 

Lymphadenitis is an infection of the lymph nodes. This 
can be caused by infections, viruses and bacteria.3 Lymphadenitis 
can be caused by infections with Mycobacterium tuberculosis 
and Atypical Mycobacterium.4,5 

Worldwide, tuberculosis (TB) is one of the 10 leading 
causes of death. Millions of people suffer from TB every year. 
Drug-resistant TB has always been a public health problem. In 
2017, as many as 558,000 people (range, 483,000-639,000) were 
resistant to rifampicin (Rifampicin Resistant / RR), the most 
effective first-line drug, and of this number, 82% had multidrug 
resistant TB (MDR TB). Three countries accounted for almost 
half of the world's MDR / RR-TB cases: India (24%), China 
(13%) and the Russian Federation (10%).6 Indonesia itself is 
conducting several anti tuberculous agent resistance surveys to 
get anti tuberculous agent resistance data. 7 

Infection due to Atypical Mycobacterium is increasingly 
known throughout the world. Difficult to overcome Atypical 
Mycobacterium infection, in this case long-term therapy with a 
combination of drugs is needed. However, recurring infections or 
recurrence of infections caused by Mycobacterium are actually 
difficult to know. 8So that Atypical Mycobacterium is easily 
misdiagnosed as Mycobacterium tuberculosis and sometimes 
patients are often said to have multidrug-resistant (MDR). 9We 
also often get in patients diagnosed with lymphadenitis not 
responding to targeted antibiotics for bacteria, this could possibly 
be caused by Atypical Mycobacterium infection.10,11 

 Enlarged lymph nodes are the main target for fine 
needle aspiration biopsy (FNAB).12 FNAB in lymph nodes can 
be used as an initial diagnosis in patients with lymphadenopathy, 
because it can get immediate results with minimal trauma and 
fewer complications and lower costs.13 

To overcome the limitations in differentiating 
Mycobacterium tuberculosis from Atypical Mycobacterium, an 
analysis using polymerase chain reaction (PCR) method was 
developed.14 The PCR technique allows immediate, sensitive and 
specific direct diagnosis microbe of identification.15 

 

II. MATERIAL AND METHODS 

Sample selection 
This research is a type of descriptive study to determine 

the presence of Atypical Mycobacterium in fine needle aspiration 
by PCR examination with cross sectional approach where each 

L 
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sample in this study was observed once and only at one time. 
This research was conducted at the Department of Pathology 
Anatomics, Faculty of Medicine, University of North Sumatra, 
located at Jalan Universitas No. 1 Medan, a private hospital or 
private clinic in the city of Medan. The population in this study 
were all patients with swollen lymph nodes in the city of Medan. 
Affordable population are all patients who come to the 
Department of Pathology Anatomics FK. USU, private hospital 
or private clinic in the city of Medan. Sample collection was 
collected by consecutive sampling. All subjects with 
lymphadenitis who came sequentially and met the inclusion 
criteria were included in the examination sample. Examination 
samples were obtained from aspirate patients with fine needle 
aspiration biopsy. 

Inclusion criteria were all patients with enlarged lymph 
nodes diagnosed with lymphadenitis tuberculosis and all patients 
with enlarged lymph nodes diagnosed as lymphadenitis. 

 
Lymphadenitis 
Tuberculosis lymphadenitis is bacterial lymphadenitis caused by 
infection with mycobacterium tuberculosis. 
Chronic lymphadenitis is a chronic inflammation of the lymph 
glands that often occurs secondary to a chronic inflammation 
elsewhere. 

 
Lymph node location 
Location of lymph nodes is lymph nodes that are usually 
palpable in healthy people are cervical, sub-mandibular, axilla, 
and inguinal. 

  
Cytology diagnosis 
Cytology diagnosis is a diagnosis obtained from the results of a 
fine needle aspiration biopsy cytology. Grouped into: 
TB lymphadenitis and non-TB lymphadenitis 
 
Cytological diagnosis is based on three features of 
tuberculosis cytomorphology: 
Type I = epithelioid granuloma without necrosis 
Type II = epithelioid granuloma with necrosis 
Type III = Necrosis without epithelioid granuloma 

 
Polymerase chain reaction (PCR) 
PCR is a way to check DNA from bacteria containing 
Mycobacterial tuberculosis and Atypical Mycobacterium by 
amplification and detection in one stage. Grouped into: 
Mycobacterium tuberculosis when displayed on 165 base pairs 
(BP) 16 
Mycobacterium bovis when displayed at 162-375 bp17 

Mycobacterium avium when displayed at 193-257 bp18 

Mycobacterium chelonae when displayed at 129 bp19 
Mycobacterium fortuitum when displayed at 105 bp19 
Mycobacterium gordonae when displayed at 281 bp19 
Mycobacterium kansasi when displayed at 221 bp19 
Mycobacterium paratuberculosis when displayed at 162 bp17 
Mycobacterium phlei when displayed at 162 bp17 
Mycobacterium smegmatic when displayed at 162 bp17 
Mycobacterium xenopi when displayed at 88 bp19 
 

Mycobacterial reference is in accordance with ATCC (American 
Type Culture Collection). PCR amplification according to 
Mycobacterium avium ATCC 19074 forward GCC GCC GAA 
ACG ATC TAC, reserve AGG TGG CGT CGAGGA AGA, 
Mycobacterium bovis ATCC 19210 with ACA AGA CAT GCC 
TCC CGT, Mycobacterium chelonae ATCC 14472 with AAG 
CGA CGAGGA AGA, Mycobacterium bovis ATCC 19210 with 
ACA AGA CAT GCA TCC CGT, Mycobacterium chelonae 
ATCC 14472 with AAG CGA GACACA AAC ACCA ACA 
Mycob fortuitum ATCC 6841 with GGG TAA GAC CCA GTG 
TCT CAA CC, Mycobacterium gordonae ATCC 14470 with 
CAT GTG TCC TGT GGT CCT, Mycobacterium kansasi ATCC 
12478 with CAC GCG GGA TGC GTT TAC GGTG, 
Mycobacterium paratubulc GCTCC GCC CCC CCC GCC C 
CGT GAC, Mycobacterium phlei ATCC 11758 with TCC CAG 
CCA TGC AAC CAG, Mycobacterium smegmatis ATCC 19420 
with CGA CCA GCA GGG TGT ATT, Mycobacterium xenopi 
ATCC 19250 with TCC GAC GAA GTC GTA ACA AGG. 
 
Statistic analysis 
In this study the data obtained by researchers will then be 
processed using descriptive statistics using statistical software 
and presented in tabular form. 
 
 

III. RESULTS 
 

In this study, the mean age of patients with 
lymphadenitis was 26,1 years with a standard deviation of 15,1. 
Patients with lymphadenitis based on gender  are dominated by 
women by 35 cases (53.0%) while men are only 31 cases 
(47.0%). Lymphadenitis patients based on the location of the 
most samples in the cervical area were 53 cases (80.3%), in the 
sub mandibular area were 7 cases (10.5%) while in axilla each 
was only 3 cases (4.6%) . Based on the results of a cytological 
diagnosis, 50 cases (75.8%) were diagnosed with TB 
lymphadenitis and 16 cases (23.2%) were diagnosed with 
lymphadenitis. The most cytological diagnosis based on type TB 
was 28 type TB cases (56.0%) and the second most was type II 
TB 14 cases (28.0%) and type I TB only 8 cases (16.0%). While 
negative were 16 cases (24.2%). The results obtained based on 
the results of PCR, Mycobacterium tuberculosis as many as 31 
cases (47%), and the Atypical Mycobacterium obtained a total of 
7 cases (10.6%) that is  Mycobacterium avium together with 
Mycobacterium tuberculosis in 3 cases (4.5%), Mycobacterium 
kansasi  which together with Mycobacterium tuberculosis in 1 
case (1.5%) and there were 2 cases (3%) found Mycobacterium 
kansasi, Mycobacterium avium, Mycobacterium xenopi together 
with Mycobacterium tuberculosis. While there was a 
Mycobacterium kansasi  without the presence of other types of 
Mycobacterium, there were 1 case (1.5%) and 28 cases were 
negative (42.4%). Can be seen in table 1. 
 
 
Table 1 Characteristics of Demographics of Lymphadenitis 
Patients 

Variable Value  
Age (years);  mean ± SB 26,1 ± 15,1 
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Gender  (n=66); n%  
Male  31 (47) 
Female  35 (53) 

Locations (n=66); n%  
Cervical  53 (80,3) 
Submandibula 7 (10,6) 
Axilla 3 (4,5) 
Inguinal 3 (4,5) 

Cytology diagnosis (n=66); n%  
Lymphadenitis TB 50 (75,8) 
Lymphadenitis 16 (24,2) 

Type TB (n=66); n%  
Tipe I 8 (12,1) 
Tipe II 14 (21,2) 
Tipe III 28 (42,4) 
Negative 16 (24,2) 

PCR (n=66); n%  
M. tuberculosis (+) 31 (47) 
Atypical mycobacterium 7 (10,6) 

M. tuberculosis (+), M. avium (+) 3 (4,5) 
M. tuberculosis (+), M. kansasi (+) 1 (1,5) 
M. tuberculosis (+), M. kansasi (+), M. 
avium (+), M. xenopi (+) 

2 (3) 

M. kansasi (+) 1 (1,5) 
Negative 28 (42,4) 

 
 
Gender distribution based on PCR results 
Gender distribution based on PCR results can be seen in table 2 
 
Table 2 Genders based on PCR results 

Gender  

PCR   
n (66) 

M. tuberculosis 
n (31) 

Atypical 
Mycobacterium 

n (7) 

Negative 
n (28) 

n % n % n % 
Female  19 54,3 3 8,6 13 37,1 
Male  12 38,7 4 12,9 15 48,4 

 
In this study based on PCR results found in Mycobacterium 
tuberculosis women in 19 cases (54.3%), and the Atypical 
Mycobacterium in 3 cases (8.6%) while negative PCR results 
were in 13 cases (37.1%) . Based on PCR results for male sex, 
Mycobacterium tuberculosis was found in 12 cases (38.7%), 
Atypical Mycobacterium there were 4 cases (12.9%) and the 
negative were 15 cases (48.4%). 
 
Distribution of sampling locations based on PCR results 
Distribution based on location can be seen in table 3 
 
Table 3 Distribution of sampling locations based on PCR 
results 

Locations  
PCR 

n (66) 
M. Atypical Negatif 

tuberculosis 
n (31) 

mycobacterium 
n (7) 

n (28) 

n % n % n % 
Cervical  27 50,9 7 13,2 19 35,8 
Submandibula 3 42,9 0 0 4 57,1 
Axilla  1 33,3 0 0 2 66,7 
Inguinal 0 0 0 0 3 100 

 
In this study based on PCR results obtained in the cervical area 
obtained 27 cases (50.9%) of Mycobacterium tuberculosis, as 
well as Atypical Mycobacterium found 7 cases (13.2%) and 19 
cases (35.8%) were negative. In sub-mandible Mycobacterium 
tuberculosis was found in 3 cases (42.9%) while for Atypical 
Mycobacterium no cases were obtained. And negative based on 
PCR results in 4 cases (57.1%). In the axilla region 
Mycobacterium tuberculosis was found in 1 case (33.3%) while 
atypical mycobacterium was not obtained. And negative were 
found in 2 cases (66.7%). In the inguinal area, there are no 
Mycobacterium tuberculosis and Atypical Mycobacterium. 
While in the inguinal region negative results were obtained in 3 
cases (100%). 
 
Distribution of cytological diagnoses confirmed by PCR  
The diagnosis of cytology which afterwards is confirmed again 
by PCR can be seen in table 4 
 
Table 4 Diagnosis of cytology confirmed by PCR 

Cytology 
diagnosis  

PCR 
n (66) 

M. 
tuberculosis 

n (31) 

Atypical 
Mycobacterium  

n (7) 

Negatif 
n (28) 

n % n % n % 
Lymphadenitis 
TB 

24 48 5 10 21 42 

Lymphadenitis 7 43,8 2 12,5 7 43,8 
 
In this study the diagnosis of cytology with tuberculosis 
lymphadenitis was then confirmed by PCR obtained by 
Mycobacterium tuberculosis in 24 cases (48%) and for Atypical 
Mycobacterium in 5 cases (10%). While negative were 21 cases 
(42%). Cytological diagnosis with lymphadenitis was confirmed 
by PCR with Mycobacterium tuberculosis in 7 cases (43.8%) and 
Atypical Mycobacterium in 2 cases (12.5%) while negative in 7 
cases (43.8%). 
 
The distribution of results diagnosed with lymphadenitis 
tuberculosis based on the description of the type of 
cytomorphology confirmed by PCR 

Cytological diagnoses diagnosed by tuberculosis lymphadenitis 
by type confirmed by PCR can be seen in table 5 

Table 5 Lymphadenitis tuberculosis based on 
cytomorphological type images confirmed by PCR 

Type TB PCR 
n (66) 
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M. tuberculosis 
n (31) 

Atypical 
mycobacterium 

n (7) 

Negatif 
n (28) 

n % n % n % 
Type I 2 25 0 0 6 75 
Type II 7 50 1 7,1 6 42,9 
Type III 15 53,6 4 14,3 9 32,1 
Negative 7 43,8 2 12,5 7 43,8 
 
In this study, Mycobacterium tuberculosis was found to be at 
most type III in 15 cases (53.6%), Atypical Mycobacterium in 4 
cases (14.3%) and negative in type III in 9 cases (32.1%). In type 
II Mycobacterium tuberculosis was found in 7 cases (50%) and 
Atypical Mycobacterium in 1 case (7.1%) and negative in 6 cases 
(42.9%). In type I Mycobacterium tuberculosis was found in 2 
cases (25%) and Atypical Mycobacterium was not found while a 
negative one was found in 6 cases (75%). And negative 
lymphadenitis TB after being confirmed by PCR found 7 cases 
(43.8%) Mycobacterium tuberculosis 2 cases (12.5%) Atypical 
Mycobacterium and negative there were 7 cases (43.8%). 
 

IV. DISCUSSION 
 

Lymphadenitis is often caused by Mycobacterium 
tuberculosis and Atypical Mycobacterium. 4,5However, isolation 
is rarely done for Mycobacterium tuberculosis with Atypical 
Mycobacterium.5 Overall patients diagnosed cytologically with 
lymphadenitis were 66 patients, 50 of whom were lymphadenitis 
tuberculosis and 16 patients were chronic lymphadenitis. 
Lymphadenitis patients in this study were most common in 
women 35 cases (53%) compared to men 31 cases (47%) (table 
1), this is in accordance with the research of Rezeki et al., In his 
study taken from the paraffin block specimen there were more 
women than men, namely 1.1: 1.5 and in the Desere et al. 20study, 
it was also found that there were more than 80 women compared 
to 54 cases taken from culture. The most frequent sampling 
locations were found in the cervical area, according to the study 
of Kaur et al., 21In India as much as 80% of cases and according 
to the research of Rezeki et al., In Bandung also stated that the 
cervical area was more prevalent.5 

Patients based on cytological diagnosis found that more 
than 50 cases of TB lymphomaitis were diagnosed (75.8%). This 
is in accordance with the study of Mohaputra et al., In India 
based on aspiration of fine needle biopsy and culture22 and In 
accordance with the research of DSuryadi et al., it was also stated 
that carrying lymphadenitis tuberculosis was more 38,14% than 
that obtained from a cytological diagnosis. 23Lymphadenitis 
tuberculosis is a disease caused by mycobacterium tuberculosis 
which can attack various organs outside the lung, which is an 
inflammatory process in the lymph nodes due to 
Mycobacterium's activity. 

In this study, the diagnosis of cytology based on the most 
cytomorphological features is type III. This is not in accordance 
with the research of Das et al., Which says that type II is more 
common in fine needle biopsy aspiration.24 And Kaur et al., Also 
said that the most are type II.21 

This study based on PCR results obtained at most 
mycobacterium tuberculosis in 31 cases (47%). This is the same 
as the study of Bensi et al., In Brazil with culture from sputum, 

there were more mycobacterium tuberculosis 91 cases while 
Atypical Mycobacterium was found in only 26 cases.25 Likewise 
with the study of Lima et al., Which says that Mycobacterium 
tuberculosis are more common than Atypical Mycobacterium. 
Where the research samples of Lima et al., Were obtained from 
sputum, bronchoalveolar lavage (BAL), urine, from skin lesions 
with aspiration biopsy, pleural fluid and from bone biopsy.26 

In the gender distribution based on PCR results, it was 
found that female was more prevalent in 19 cases (54.3%), while 
Atypical Mycobacterium was more prevalent in males 4 cases 
(12.9%). This is not in line with the study of Lima et al., Which 
found that more men were found in Mycobacterium Tuberculosis 
in 17 cases (45.9%).26 While in the study of Prevots et al., In 
America where samples were taken from sputum and BAL found 
that the prevalence of Atypical Mycobacterium was dominant in 
women. 27While the study of  Satyanarayan et al., In Virginia the 
sex distribution was the same as 50%.28 Tanaka et al., In Japan, 
from research taken from sputum and BAL found that 84% of 
women dominated. All of these studies contradict the author's 
research where more men than women. 29 

Distribution of sampling locations based on the results of 
PCR the author has not gotten published data about the sampling 
locations on lymph node aspirates to see this Atypical 
Mycobacterium. Likewise, the type of cytomorphological picture 
of tuberculosis diagnosis confirmed by PCR to see Atypical 
Mycobacterium to the best of the author's knowledge has not yet 
found published data. 
 

V. CONCLUSION 
 

There were atypical Mycobacterium in lymph node 
aspirates in 7 cases (10.6%) where 3 cases (4.5%) had 
Mycobacterium tuberculosis and Mycobacterium avium, 1 case 
(1.5%) had Mycobacterium tuberculosis and Mycobacterium 
kansasi, 2 cases (3%) were Mycobacterium tuberculosis, 
Mycobacterium kansasi, Mycobacterium avium and 
Mycobacterium xenopi. While there is one case (1.5%), there is 
only Mycobacterium kansasi.  

The mean age in this study was 26.1 ± with a standard 
deviation of 15.1. The sexes that predominate in Atypical 
Mycobacterium are male in 4 cases (12.9%). Based on the 
location of sampling the most was found in the cervical area in 7 
cases (13.2%). 
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Abstract- This study aims to describe Indonesia ethnomathematics in Malang batik art in mathematics learning of two-

dimensional figure material. This research is a qualitative-explorative study which explores batik motifs in the form of the two-

dimensional figure. The data in this research are in the form of data from the study of literature both from documents and 

electronic media. Also, in the form of recorded interviews related to Malang batik art and observations. The results of this study 

indicate that: 1) in Malang motifs there is the concept of a two-dimensional figure; and 2) the batik motifs contained in the 

concept of the two-dimensional figure can be applied in learning with innovative learning models 

Index Terms- Ethnomathematics, Malang Batik Artwork, Mathematics Learning, Two-dimensional Figure Material.

I. INTRODUCTION 

Cultural values that are the basis of the character of the nation is an important thing to be instilled in every individual, for that the 

value of this culture should be instilled early on so that each  individual can  better understand,  interpret, and appreciate and 

realize the  importance of cultural values in carrying out every activity of life. Cultivation of cultural values can be done through 

the family environment, education, and within the community of course. Preservation of local culture and the development of 

national culture through education both formal and non-formal education,  using all containers and educational activities.  

Education and culture is something that can not be separated in everyday life because the culture is a unified whole, prevails in 

society and education are fundamentally needed for every individual in society [1].  

Etnomathematicsis mathematics both grown and developed in a particular culture. Etnomathematicsis perceived as a lens to see 

and understand that mathematics is a product of culture [2].  Ethnomathematics perspectives strengthen mathematical modeling 

[3]. The characteristics and culture in the environment will attract development by the local content of learning.  It is indeed that 

learning requires an innovation of learning that encourages students to build new knowledge [4]. A classroom using 

ethnomathematics assessment would be full of examples that draw on the students’ own experiences or on experiences that are 

common in the cultural environment of the students [5]. One culture that is a reference for learning mathematics is the motif of 

batik art. 

Mathematics is introduced early on. The mathematics learning process in elementary school is a crucial phase for children in 

understanding the concept of mathematics. In this elementary education level, children will build the foundations of mathematical 

concepts [6]. Mathematics learning must be more active and fun, so students understand the material. This initiative provided 

teachers, students and parents with an opportunity to engage with mathematics, increasing the mathematical understanding and 

competence of teachers, providing opportunities for deep engagement with mathematics and providing teachers with the 

opportunity to work with and learn from mathematicians and math educators within the context of their classrooms  [7].  

Batik viewed from the morphology of the language. The word “batik” consists of two words, “ba” and “tik”. About batik as an 

art, “batik” is one of the elements of art to initiate the art of writing. The word has an equivalent consisting of the word “ba” with 

the prefix “am” and the word “tik”, so that when combined into “ambatik” which means making a point.  In the approach of fine 

arts,  batik formed begins with a point, connected into a line that subsequently evolved into a form [8]. Batik is a cloth that is 

painted with the night (the process of deepening) with a certain pattern and given a certain coloring that contains meaning and art 

that is processed through a specific process. Batik has characteristics of motifs/patterns and patterns [9].  

Indonesia is a country consisting of land and sea. There are several large and small islands separated by the sea which lead 

Indonesia to be called Nusantara [10]. Batik is a work of art that developed in Indonesia. Batik is one of the popular arts of 

Indonesia [11]. This work of art has different motives in each region. Generally, this motif is related to the cultural customs that 

developed in the area. Batik, as a cultural heritage from Indonesia, has two kinds of true batik, handwritten batik, and batik cap or 

stamped batik [12].  
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Malang batik motifs have many types. One of them is batik which has a flat motif. The motifs and forms of flat shapes can be 

applied in mathematics learning. Learning mathematics is closely related to problem-solving. For example, solving problems in a 

flat wake. Problems in solving mathematic problems result in various ideas from different experts to solve problems which are 

expressed in models of problem-solving, and one of the experts is George Polya. In 1957, he succeeded in applying the 

mathematic model for solving problems. This model is called the Polya method. According to Polya, in solving mathematic 

problems, four stages may be made: understanding the problem, planning strategies for problem-solving, carrying out the problem 

and looking back the obtained result  [13].  

Problem-solving is one part of the mathematics curriculum which is very important because, in the process of learning and 

completion, students may gain experience using the knowledge and skills that have been previously owned [14]. Also, solving 

problems requires critical thinking processes. The ability to select and analyze the relevant information is known as critical 

thinking [15]. Critical thinking is sometimes referred to as ‘critic-creative thinking [16]. One of the steps to solve problems with 

the process of critical thinking is raised by White. As stated by White, there are 4 phases in solving problems, namely 

introduction, evaluation analysis, and alternative solutions [17]. This means that critical thinking requires the use of various 

strategies to be able to produce a decision as a basis for taking action or belief [18].  

The ability to think critically must be trained from an early age. As students progress into junior and senior high school, critical 

thinking skills, decision-making skills, and information gathering skills need to be taught  [19]. Critical thinking is also an 

important goal of education within the schooling sector [20]. Batik artworks by sharing beautiful motifs. Its application in 

learning mathematics provides new innovations. The Malang batik motif in this flat figure is an example of its application. The 

two-dimensional figure is a flat area that is bounded by straight lines or curved lines. a plane that is bounded by a straight line or 

curved line. 

II. METHODS 

This research is qualitative-explorative research that is exploring batik motifs in the form of the two-dimensional figure. He 

purpose of qualitative research is to describe and interpret issues or phenomena systematically from the point of view of the 

individual or population being studied, and to generate new concepts and theories [21]. This research was conducted at Savana 

Batik Malang. The expansion in the form of shapes that can be used in learning. The approach used is the ethnographic approach, 

which is an empirical and theoretical approach. The object in this study is the type of Malang batik art motifs related to flat 

arising. 

The data in this research are in the form of data from the study of literature both from documents and electronic media. In 

addition, in the form of recorded interviews related to Malang batik artworks and observations.  As for the question has to be 

clearly explained.  “Clearly explained” means that it is necessary to make every part of the question as explicit as possible [22]. 

This research is a qualitative study so that researchers act as the main instruments for collecting data and information needed by 

researchers. In addition to the main instrument, it is then integrated with the auxiliary instrument, namely the field notes, 

interview guidelines, observation guidelines, and documentation. 

III. RESULT AND DISCUSSION  

The city of Malang is a city located in East Java Province. The second-largest city after Surabaya City in East Java Province. The 

city was founded during the Kanjuruan Kingdom and is located on a plateau of 145.28 km2. which is located in the middle of 

Malang Regency. Together with Batu City and Malang Regency, Malang City is part of a regional unit known as Malang Raya. 

Malang City has a variety of people from various ethnic groups and cultures. The population of Malang city reaches 895. Three 

hundred eighty-seven people with Javanese majority, followed by Madura. When viewed from culture, Malang is included in the 

area culture. The culture that developed also varied. For example, batik that developed in Malang has many motifs beautifully. 

Generally, the motive is influenced by the cultural development that develops around. There are Malang batik motifs related to 

mathematics. Usually called by the name ethnomathematics. Poor batik motifs that are sought application is the material to get up 

flat. However, in this article, the shapes presented are only circles, triangles and rhombus. 

A. Malang Batik Artwork 

Malang Batik is commonly called Malangan Batik, Malang Batik is not as famous as another batik in East Java, but the beauty 

of Malang Batik is not inferior to other regions, both from its own unique and unique batik style or from its coloring. For 

example, the batik motif of the Malangan mask is a mask dance of the Malang area, which is painted attractively on the batik 

cloth. 

Also, there is poncokusumo batik that develops in Malang. Poncokusumo batik is a lung-patterned batik created by a part of 

the Poncokusumo Village community who put forward the chrysanthemum or chrysanthemum motif as the central motif 

element combined with other ornaments in the form of masks and lyrical. Poncokusumo batik motif is one of the biodiversity 

in the Poncokusumo village in the form of the existence of Seruni flowers as one of the plants cultivated by the community. 
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Fig. 1 Batik Mask Handmade Motif  

 
Fig. 2 Typical Batik Chrysanthemum Poncokusumo  

The existence of a mask ornament that is integrated into the Poncokusumo batik creation is the preservation of one of the 

works of art that have become one of the icons of Malang district. The lyrical motif in Poncokusumo batik as the meaning is 

resilience and endurance in living life. The batik motif in Malang is divided from its geographical location. In the Bromo 

Mountain motif, classic batik with triangles motifs, and the Malang mask batik motif there is the concept of building a 

triangle. 

 
Fig. 3 Batik Motif of Mount Bromo 

 
Fig. 4 Classic Batik with Isen-Isen Triangles 

Malang City has many batik motifs that develop with the times. Kawung Batik is one of the batik patterns/motifs that has a 

long history of development in society. Batik Kawung is an old motif originating from the land of Java which is shaped like a 

pile arranged in four square corners. The Kawung batik motif is beautiful with charming geometric patterns. The motive turns 

out to have a deep story and contains elements of Javanese wisdom. In the Kawung motif below, there are concepts of square 

and rhombic shapes. 

 
Fig. 5 Kawung Motif Batik 

 
Fig. 6 Kawung Motif Batik 

 

B. Ethnomathematics in Malang Batik Artwork 

In the batik artwork, there are mathematical concepts related to flat arising. The flat shape contained in the batik motif as 

follows. 
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1. Circles on Malang Batik Artwork (Batik motif mask and Batik Chrysanthemum motif) 

 

 
(a)                                                 (b) 

Fig. 7 (a) Batik Motif Mask Handmade, and (b) circle 

 

 
(a)                                               (b) 

Fig. 8 (a) Batik Typical Chrysanthemum Poncokusumo 

Malang, and (b) circle 

Based on the Malang mask stamp motif and Krisan Poncokusumo written batik motif, the concept of circle building is 

obtained. A circle is a flat shape that has a diameter and radius. 

 

2. Triangle in Malang Batik Artwork  

Batik Motifs of Mount Bromo, Classic Batik Motifs of Isen-Isen Triangles, and Batik Motif Mask 

 

 
(a)                                                   (b) 

Fig. 9 (a) Motif Batik Gunung Bromo; dan (b) Triangle 

 

  
(a)                      (b)                           (c) 

Fig. 10 (a) Classic Batik Motifs with Isen-Isen Triangles (b) 

Motifs for Written Batik in Malang; and (c) Triangle 

Based on the Malangan masked batik motifs, the Brom Brom Mountain motif, and the classic batik motifs with the triangle 

triangles above, the concept of triangles is obtained. A triangle is a flat figure bounded by three sides and has three angles. 

 

3. Rhombus in Malang Artworks  

Kawung Motif Batik 

                                                    
          (a) 

 

 

 

 

 

 

             

          (b) 

Fig. 11 (a) Kawung Motif Batik; and (b) Rhombus 

Based on the poor Kawung batik motif above, the concept of a rhombus is obtained. Rhombus is waking up with sides of 

the same size. The diagonals intersect perpendicularly and form a right angle, but the angle of the rhombus is not right 

elbows. Rhombus has two symmetry axes. The symmetry axis is the diagonals. Also, there are two folding symmetries and 

two rotary symmetries. 
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4. Application of Circles in Malang Batik Motifs in Learning 

Based on the concept of the circle described in the Malangan batik motifs, batik motifs can be used as an alternative in 

learning. The alternative batik motifs can be developed by teachers both for primary school learning, junior high school, 

and senior high school or equivalent. The following alternative steps for learning the concept of a circle. 

a. Let’s Observe 

Choose batik motifs that have a circle concept in the image below. Can you describe the concept of the circle on the batik 

motif with your own sentence? 

 

 

(a)   

 

     (b) 

 

(c) 

Fig. 12 (a) Batik Mask Handmade Malang Motif; (b) Batik Mask Handmade Malang Motif; and (c) Kawung Batik Motif 

b. Let’s Try  

Based on the concept of the circle on the batik motif you chose above, if known the radius of the circle is 7 cm. 

Determine the area and circumference of a circle? 

c. Let’s Analyze 

Based on the concept of the circle on the batik motif you chose above, then explain according to your language. 

a. Does it have a symmetry axis? 

b. Does it have rotational symmetry? 

c. How to determine the diameter of a circle? 

d. Let’s Conclude 

Based on what was observed, the questions that were tried, and the questions that were analyzed, then what can you 

conclude? 

The above problem is an example of a variety of questions from the concept of a circle in Malang batik artwork. To be 

more varied in the learning process, teachers can apply various innovative learning models. 

 

5. Application of Triangles in Malang Batik Motifs in Learning 

Based on the triangle concept that is explained in the Malangan batik motifs, batik motifs can be used as an alternative in 

the learning process. Alternative learning steps in the concept of a triangle, which will be discussed the steps in solving 

Polya's problem. Polya's steps consist of understanding the problem, planning a solution, implementing the plan, and 

reviewing the results as an example of the following problem. 

a. Let's Understand the Problem 

Choose batik motifs that have a Triangle concept in the image below. Can you understand the concept of a square on the 

batik motif and describe it with your own sentence? 

    

(a) 

 

                 (b) 

Fig. 13  (a) Motifs of Mount Bromo Batik; and (b) Malang Lotus Sulur Batik Motif 

b. Let’s Plan Solution to Problem  

Based on the triangle concept on the batik motif you chose above if you know the circumference of the triangle is 30 cm. 

 Determine the base and sloping sides of the triangle with the same length and sides? 

 Determine the area of the triangle with a height of 7 cm? 

In the steps to plan for solving this problem, describe the formula needed from what is known to solve the problem 

above. The formula needed is the circumference and area of the triangle. 

c. Let's Implement the Problem Solving Plan 

Based on the triangle concept on the batik motive you chose above, then explain according to carrying out the problem-

solving plan? 
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In the steps of implementing this problem-solving plan look for the value for which the formula has been planned. The 

values sought in carrying out the problem-solving plan are the base side, the hypotenuse, and the area of the triangle. 

d. Let's check the results again 

Based on what is understood, plan problem solving, and carry out problem-solving plans, then double-check the results 

then you conclude with your own sentences? 

The problem above is an example of a variety of questions with Polya's steps from the concept of building a triangle on 

Malang batik art. The learning process is more active and innovative with teachers able to develop various learning 

models. 

 

6. Rhombus Applications in Malang Batik Motifs in Learning 

The concept of diamonds contained in batik motifs in Malang can be applied in learning. Critical thinking steps can be an 

alternative problem. The stages of critical thinking have 4 phases, namely introduction, analysis, evaluation, and 

alternative solutions. Every phase there are indicators that must be achieved. 

a. Introduction Phase 

Table 1 Introduction Phase 

Phase Indicator 

Introduction  1) Find information about the problem 

2) Mention the question correctly 

b. Analyze Phase 

Table 2 Analyze Phase 

Phase Indicator 

Analisis  1) Analyze information needed or not needed 

2) Find the information needed to solve the problem 

3) Solve Using relevant information or prior knowledge to solve problems 

4) Explain the relationship of each information available 

5) Finding steps in solving problems 

6) Draw conclusions 

c. Evaluation Phase 

Table 3 Evaluation Phase 

Phase Indicator 

Evaluation 1) Re-examine the results of the problem solving 

 

d. Thinking About Alternatives Phase 

Table 4 Thinking About Alternatives Phase 

Phase Indicator 

Thinking About Alternatives 1) Find another step and solve another problem or answer 

2) Explain well the completion steps that have been found 

Based on the 4 phases of critical thinking above by having indicators in each phase. Here is an example of a problem. 

A kawung motif batik cut in the form of a diamond. The area of rhombus-shaped fabric is 162 cm2. The ratio of the 

diagonal lengths is 9: 4. Determine the shortest diagonal length? 

 

Sub Questions 

1. Find information about the problem 

What information is known from the problem? 

2. Mention the question correctly  

What was asked about the problem? 

3. Analyze information needed or not needed 

In your opinion, what is the relationship between what is known from the problem and what is being asked? 

4. Find the information needed to solve the problem 

Do you use everything you know to solve problems? Why? 

5. Solve Using relevant information or prior knowledge to solve problems 

Is there a concept/theorem/ formula that you will use to solve the problem? If so, what concept /theorem/formula will you 

use? 

6. Explain the relationship of each information available  

Have you ever worked on a problem similar to this problem? 

A note :  

a. If yes, describe the completion steps you have taken? 

b. If not, write down the planning sequence that you will use to solve the problem? 
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7. Finding steps in solving problems and Draw conclusions 

Solve the problem based on the steps in number 6? And Conclude? 

8. Re-examine the results of the problem solving, find another step and solve another problem or answer, and  explain well 

the completion steps that have been found 

Are there other ways to work on the problem? 

A note: 

a. If yes, describe the completion steps? 

b.  If not, why? 

The questions above are an example of variations of questions with critical thinking phases of the concept of rhombus 

building in Malang batik art. So that the learning process is more fun the teacher can develop with various learning models. 

IV. CONCLUSION 

Ethnomathematics in Malang batik art is an application of a two-dimensional figure. The two-dimensional figure is a flat area that 

is bounded by straight lines or curved lines Flat build is found in the exploration of Malang batik art. For example, the Kawung 

and Malang batik motifs have the concept of a two-dimensional figure. In addition, for example, in the poor mask motifs and the 

poncokusumo batik chrysanthemum motif, there is the concept of a circle. The concept of circles, triangles, and rhombus in poor 

batik motifs can be applied in mathematics learning. Especially with flat material. Thus, learning mathematics is more fun and 

more innovative. For example, these innovations solve problems with Polya's steps and critical thinking steps. Malang batik 

motifs can be used as an alternative source of learning for students. Students' knowledge becomes wider. In addition, teachers can 

design learning that is more innovative and creative. 
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Abstract- The main intent of this paper is to look into how 
modernism has drastically affected our modern day cities and how 
over time all the cities lose their character and appear the same 
despite its geographical locations and the rich history they hold. 
Modernism completely changed the face of earth and made all the 
cities appear the same in the end of the day. It has made us forget 
about our rich past and the memories we have of these cities are 
not of what the city actually was. We have lost the connection we 
once had with the cities and also there is no longer the feel of sense 
of belonging with any of these cities. The interesting point is that 
somewhere all around the world be it the east or the west all the 
cities are dealing with the same underlying issues and problems. 
Through this paper we intend to trace the rise and fall of 
modernism. The book INVISIBLE CITIES by ITALO CALVINO 
was written in 1972 and it put forth its thoughts not in the usual 
literature manner but in prose poetic manner as a conversation 
between the emperor and his ambassador. The author relates the 
cities to the modernist cities using VENICE as the reference base 
city and talks about how modernization has impacted them and has 
made them lose their character. All the 55 cities under the 11 
categories and also within each category he brings into light the 
transformations. These cities are not far different from our present 
day cities especially the Indian cities. All these cities deal with the 
basic underlying issue of modernization and urbanization. 
Towards the end of the narrative all the cities appear to feel or 
appear the same with the same outlook. This is the exact scenario 
of our present day cities be it Hong Kong, New York or Mumbai, 
they all appear the same and deal with the same issues. 
The author brilliantly through his words takes us on a journey 
through the cities and puts the impact of modernization into our 
minds. This book although written in 1972 stands valid and 
relevant till today and maybe will be relevant twenty  years later 
too. 
 
Index Terms- Invisible cities, Italo Calvino, Modernism , 
Transformation of cities, Urbanization 
 

I. INTRODUCTION 
he paper deals with the effect of modernism on our present 
day cities and how our cities have lost the battle against 

technology and human greed .The failure of cities is beautifully 
captured by the author Italo Calvino through his book Invisible 

cities [1] in which he cites the advent of modernism and the 
destruction of the cities all around the world in a prose poetic life 
which calls for a very interesting take on modernist way of 
thinking. The book really makes us question our understanding of 
what we used to think as development and as we read through the 
book we begin to question a lot of our views on development .As 
architects we feel it is our responsibility to design the way our 
cities grow and as we read through the book we completely agree 
with the author’s views of how modernism and technology have 
completely taken over the essence of our cities. 
          Modernism became a part of our lifestyle and also the 
architectural language of the world after the late 19th century .It 
involved the process of standardizing all the buildings using 
technology and appropriate materials .It became even more 
relevant after the world war II and there came a need for a quick 
and standard remedy for the rapid housing need that was created 
post the war and concrete and glass became the synonyms for this 
both in the east and west 
 
West meets east 
          Both the western and eastern part of the world had a unique 
way of life and architectural identity which clearly differentiated 
these cities but somewhere in the name of modernism and 
development we have ended up losing this character of our cities. 
To a point it is understandable that there was a need for this change 
and also change is the only thing constant but we need to ponder 
upon whether the entire world has to adopt the same methodology 
to embrace these changes or whether we could have all changed 
keeping the underlying character and features of our cities intact. 
 
Evolving Cities 
          Cities have been constantly changing since time 
immemorial but this book makes us wonder whether we haven’t 
made our cities evolve a bit too fast in order to satisfy our desires. 
Why is there a need to achieve an Ideal city? It is not that hard to 
let our cities evolve naturally keeping their essence intact. 
 

II. MEMORY AND IDENTITY:  
          Memories and Identity are correlated and interconnected. 
Through this, it also reminds us how the old cities used to have a 
unique identity attached to it which remains as the memory of the 
cities to the inhabitants and the visitors’ .Over the course of years 
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in the name of development and modernism, cities started losing 
their identity or uniqueness. We all associate an ideal city with 
those that last in our memories 
 
Desire and Development: 
          Because of the human desire to achieve the ideal city or 
ideal settlement, we started to cling on to modernism, leaving 
behind our memories and in turn the essence and the uniqueness 
of the city. We all are destroying our cities with our greed and our 
desire of achieving an ideal city instead of realizing the real beauty 
of our cities 
 
Signs - an entrap: 
          Actually when we dig deeper into these so called 
modernized cities, we can realize that it is just a trap or a 
sugarcoated pill to hide all the filth and the darkness. The cities are 
not really what they appear to be, rather there are so many layers 
to it 
 
Trade - A Beginning: 
          In the era of modernism, first all the people are attracted to 
the industrialization and mass production. In the end it shows how 
people fall prey to over-exploitation and the others took over. In 
the name of development and commerce we have destroyed our 
cities enough  
 
Name - Tagline: 
          In the era of modernization we have tagged each city with 
names imagining it to be something even without proper 
understanding of what the place originally was meant to be. Most 
cities just differ merely in a name and not in its present character 
 
Deterioration Phase: 
          Eventually somewhere along, with the cities people also 
started losing their identity. And the modernization of one city not 
only affects the city but also the surroundings, in turn the world as 
a whole. Finally all the cities look the same with only the names 
of the cities changing showing the failure of the cities to cope up 
with modernism. 
 
Loss of Human Value 
          In the name of modernism and development the basic 
element of any city, that is the people have been neglected .The 
newer developments of modernism have only looked into the 
aesthetic aspect of how our cities look but have forgotten how 
humans relate to these cities .We need to see whether these cities 
are perceived by the humans as the cities from their memories. We 
need to ponder on whether the cities are for humans or for the 
image of what we perceive a city to be. Cities back then and even 
now have grown as a result of human desires but not with respect 
to the nature and character of that place. 

 
Scapegoat of Modernism. 
          Our cities have become a victim of all the development and 
greed /human desires. This has created a misconception in our 
minds that the only way of development is by aping the western 
lifestyle and Architecture. This the author Italo Calvino [2] clearly 
portrays through his masterpiece of invisible cities. Although the 
book has been written by keeping Venice in mind as the ideal city 
in which all desire to live ,he talks about how all the cities have 
completely lost their character over  time and what remains of all 
these cities is just a mere image or memory of what these cities 
used to be. Somewhere these original cities exist only in our minds 
and not in reality .All the cities be it the east or the west looks alike 
be it Mumbai, Hong Kong or London. At the time the author wrote 
this book modernism had not completely reached the east but 
through both his characters Marco Polo [3] and Kublai Khan [4] 
he explains indirectly how the west is trying to influence the east 
with the similar Architectural language which is clearly seen 
through the lines  
 

III. TRANSFORMATION  
Transformation in Cities  
          What we interpret from the book is that from the beginning 
of the book to the end the author takes the reader through a journey 
as to how cities used to be in the past and he praises the older 
memories he has of cities such as Diomira, Isidora etc At the 
beginning of his work he talks about cities on a more positive note 
and towards the middle of the book he starts talking about how the 
cities begin succumbing to the rapid modernization and 
urbanization. Towards the end he takes a more pessimistic view as 
to how the cities fail due to loss of identity as a modern city. 
 
Structure of the book 
          When he wrote this book, he was in Paris with a group of 
French writers and Mathematicians called Oulipo, who seek new 
structure  and pattern in constrained literature writing with respect 
to mathematics. This influence is visible in the mathematical 
pattern of the  structure of the book. The author creates a pattern 
throughout the work by arranging the topics under each category 
in a particular manner under 11 chapters. 
 
Cities and Memory 
          Calvino takes us down his memory line of how the ancient 
cities remained unique to its identity and compares his imaginary 
cities with the present day cities to show how the modernism has 
taken over the cities and what remains now are only the memories 
how the cities used to be. Two cities under this category have been 
briefly explained below for better understanding of the 
transformation. 
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Fig 1-Sketch of the city DIOMIRA AND MAURILIA 

“Desired cities have already become memories 
Zora has languished, disintegrated, disappeared. The earth has forgotten her” 

-Zora, (Invisible cities, pg8, 16, chapter-1) 
 

IV.  CITIES AND DESIRE 
          Calvino relates cities and human desires and conveys to us the message that in the human’s desire to achieve an ideal city he is 
losing the essence of what our traditional cities strived to achieve and is losing its uniqueness. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 2-sketch of the city DOROTHEA AND ZOEBIDE 

 
“Which gives form to desire takes from desire its form, you believe you are enjoying Anastasia wholly when are only its slave” 

-Anastasia, (Invisible cities pg 12, chapter 1) 

V.  CITIES AND SIGNS 
          At the beginning Calvino talks about how the various spaces in the city are clearly indicated using signs and how we can clearly 
identify what a building is and who it belong to but towards the latter half he talks about how these signs deceive us and cities are 
actually covered in filth and dirt like in Olivia but at the first glance it appears like a white peacock.We relate to most spaces with various 
signs and characters. 
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Fig3-Sketch of the city TAMARA AND OLIVIA 

"Signs form a language, but not the one you think you know."-Hypatia (Invisible cities, Pg 48, Chapter3) 
 

VI. THIN CITIES  
          These are the cities which are highly imaginative and nearly impossible and far ahead of its time. Through these cities Calvino 
shows how the cities are deteriorating due to the over exploitation and thinking of what a city is meant to be. By trying to plan cities 
without considering its future growth we are only creating more catastrophes. We all are destroying our cities with our ambitions and 
imaginations. 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
Fig 4: Sketch of the city ISAURA AND OCTAVIA 

“Suspended over the abyss, the life of Octavia's inhabitants is less uncertain than in other cities. They know the net will last only so 
long.” 

-Octavia, (Invisible cities, pg 75 chapter 5) 

VII. TRADING CITIES  
          During this era of modernism, there was extensive trade and commerce along with new transportation systems, communication 
networks and technologies .At the beginning all the dwellers are attracted to the wealth the trade brings them and also their metal wealth 
and architecture that take over the city’s skyline but towards the end of the journey it shows how the people fall prey to over-exploitation 
and other creatures take over. In the name of development and commerce we destroyed our cities enough and yet we continue to add 
the pressure on to these cities. At the present scenario machines have completely taken over man. All the developmentsarefocused only 
towards the economic growth. 
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Fig 5- Sketch of the city EUPHEMIA AND ESMERLDA 

“The inhabitants repeat the same scenes, with the actors changed; they repeat the same speeches with variously combined accents” 
-Eutropia, (Invisible cities, pg 65, chapter 4) 

 
Cities and Eyes  
          Calvino brings very sharp contrast in these cities, he talks about how at the first arrival i.e. during the beginning of modernism 
everything appeals to our aesthetic sense but as time passes by we realize the cities are not what they appear to be but deeper inside it is 
rotting with issues of rapid modernization. We just look at any city with our eyes; we forget the hidden character of our cities  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 6-Sketch of the city VALDRADA AND MORIANA 

“At times the mirror increases a thing's value, attimes denies it. Not everything that seems valuable above the mirror maintains its 
force when mirrored.” 

-Valdrada, (Invisible cities, pg 54 chapter 3) 

VIII. CITIES AND NAMES 
          Calvino brings in these cities in the middle of the journey to indicate how in the era of modernization we have tagged each city 
with names imaging it to be something even without proper understanding of what the place originally was meant to be. All the cities 
appear just the same, only the name differs. 
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Fig 7- Sketch of the city ALGAURA AND IRENE 
“Everyone hears about this city... 

They assume about this city...                                                                                                                                                                                                                                                                                                                                                    
They name the city... 

But no one has ever visited the city... 
It is different to see from the outside and it is different to live inside” 

-Irene, (Invisible cities, pg 125, chapter 8) 
 

 Cities and the Dead 
          Only in the 5th chapter does he bring in the aspect of complete deterioration of cities and its death due to modernization and how 
the people within the cities begin to lose their identity and they try to survive somehow but they fail indicating the failure of modernism. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 8-Sketch of the city MELONIA AND LAUDOMI 

"Perhaps Adelma is the city where you arrive dying and where each finds again the people He has known. This means I, too, am 
dead." And I also thought: "This means the beyond is not happy." 

- Adelma, (Invisible cities, pg 95, chapter 6) 
 
Cities and the Sky 
          In these cities he starts looking not only at the city level but also begins talking about how modernization of one city not only 
affects the city but also the world as a whole and leads to the downfall of the whole system .These cities appear as a starry sky dotted 
with identical looking metal buildings. The so called modernization of one city affects not only the city but eventually the whole world. 
"And these innovations do not disturb your city's astral rhythm?" I asked. 
"Our city and the sky correspond so perfectly, “they answered, "that any change in Andria involves some novelty among the stars."-
Andria, (Invisible cities, pg 150, chapter 9) 
 
 Continuous City 
          Here he completely criticizes modernism and talks about how over time all the cities appear just the same and completely loses it 
identity .There is absolutely no change in their appearance only the name differs and also the cities ever expanding extent makes it 
impossible to understand where a city begins and ends.All the cities lost their character and identity in the name of modernism 
irrespective of their history. 
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Fig 9-Sketch of the city LEONIA AND PENTHESILEA 

“Outside Penthesilea does an outside exist?  Or, no matter how far you go from the city,will you only pass from one limboto another, 
never managing to leave it?”-Penthesilea, (Invisible cities, pg 156 chapter 9) 

 Hidden Cities 
          This is the last stage of the cities and how they are completely taken over by other creatures such as rats and humans are fighting 
for their survival .These cities are completely filled in filth and misery and here the contradicting ideologies such as the rich and poor, 
just and unjust constantly battle for their survival.All the cities have a hidden side to them beneath the several intricate layers. 
 
 
 
 
 

 
 
 
 
 
 
 

Fig 10: Sketch of the city OLINDA 
“The city is transfigured, becomes crystalline, transparent as a dragonfly.” 

-Marozia, Invisible cities, pg 155 chapter 9) 
 

A Bold Move by the Author 
          At the time the book was written very few had begun 
questioning the idea of modernism. Most people, Architects and 
countries just blindly followed what someone put forth as the way 
our Cities should appear rather than thinking for themselves 
whether that was even the true character of that place. 
          Also the author never directly criticizes the modernist 
thoughts and ideas like what any usual author would do rather in 
such an interesting manner he puts forth his criticism in a prose 
poetic manner .He really impresses us through his portrayal which 
is an extremely interesting read . 
 

IX. CONCLUSION 
          We would like to conclude the paper with the thoughts of 
how even in the age of rapid modernization and development we 
need to still not forget about the natural character of the cities. Also 
we need to start looking at the larger picture and realize that even 
if it is one building that we are designing it is a part of a city and 
this city is a part of the world and this world is a part of the 

universe. So anything that we do to even the smallest element of 
this earth might have a bigger impact on the world.Even in this era 
we need to think about whether the way we are developing is right. 
In our view we are not progressing in the right manner and we are 
losing our cities to this kind of development .We need to relook at 
our development manner and rethink and plan our cities and 
buildings carefully. 
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Abstract- This research is to improve object manipulation skills of overhand throw for Year One pupils. It is used to identify the problem 
faced by the pupils in object manipulation skills especially the overhand throw. This research also to ensure the effectiveness of Target 
Games method to improve object manipulation skill of overhand throw. This action research is carried out for seven weeks and five 
types of Target Games are used to solve the problem.  Based on the pre-test result, the Year One pupils were having a problem to use 
the proper technique of overhand throw. Therefore, this treatment is carried out to overcome this type of problem. The research results 
also showed that the usage of Target Games method was suitable to improve Year One pupils object manipulation skills of overhand 
throw. Overall, the interventions that have been carried out using the Target Games method was successful  to improve Year One pupils 
object manipulation skill of overhand throw. 
 
Index Terms- skill, object manipulation, overhand throw. 
 

I. INTRODUCTION 
bject manipulation skills are the basic movement component in physical education.  Basic movement and basic motor skill one of 
the knowledge about the movement.  Based on Howton (2010), children’ learning process is smoother and effective if they were 

trained using basic movement training systematically.  Therefore, to help them to master the skills in the sport, they should be equipped 
with a strong foundation in basic movement skills.  Gallahue & Cleland (2003) defined general movements are divided into several 
types of movements, which are locomotor movement, non-locomotor movement and object manipulation.  Usually, the objects used are 
such as bean bag, small ball, big ball, rope and other suitable objects. This movement involves the control usage of hand and leg in 
manipulation movements. According to Thomas, Lee and Thomas (1988), object manipulation movement can be categorized into three 
types: imposing energy on objects (throwing, kicking, feeding and beating), mastering the object (catching and holding) and controlling 
the object (dribbling and bouncing the ball).  Manipulation skill is one of the important skills in children motor movement.  These skills 
also always involve hand and leg movement.  The usage of the rough motor also can be identified when the children involved in activities 
with the ball as an object to improve the manipulation skills.  Variety of skills can be mastered by the children such as jumping, throwing, 
bouncing, controlling, kicking and catching the ball. 
 

II. LITERATURE REVIEW 
            Manipulation skill is a part of basic movement.  Basic movement is started since birth.  It concludes some skills such as running, 
object manipulation and controlling the body balance.  Based on Cools, De Martlelaer, Samaey and Andries (2011), the weak basic 
movement in children level can affect physical activities at a more mature age.  Normally children with poor basic movements are 
having difficulties in doing some physical activities especially related to the sport.  There are three main aspects of the basic movements 
which are locomotive, balance and manipulative.  Manipulative involves rough and smooth motor movements based on Gallahue & 
Ozmun (2002).  Manipulation skills involve rough motor usage that involves giving and receiving the power of movement from the 
object, such as throwing, kicking and other movements.  Research by Kalaja, Jaakkola, Olav,&Digelidis (2011) found that manipulation 
skills involve smooth skills based on controlling small object activities that need motor control, the accuracy of movements. 
            Researches also stated that manipulation moves need coordination space and object around them or activities performed by the 
body with the help of objects.  According to Sujiono (2007:12.4), manipulation move is the activities done with objects, shape and 
composition objects.  This skill learning involved objects such as bean bag, small ball, big ball, rope and other objects. 
            According to Gallahue (1993), we cannot deny that object manipulation skills have a very high interest for children or school 
pupils. Developmental assessment of manipulation skills is important to identify the children have the problem in the development 
process or as intended.   
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            There are some problems that we cannot avoid to master the object manipulation skills in throwing.  According to Ulrich (2015), 
one of the way to measure children’s motor is through manipulation skill (controlling object).  Based on Ahmad and Masri (2014), 
children manipulation skills development is affecting the children’s locomotor development because the need of knowledge and 
experience in manipulation skill is higher compare to knowledge and experience that needed for locomotor skill.  Besides, the factors 
that lead to the development of the children’s controlling object skill have a lower rate of development than their locomotor development 
because object control skills need specific training than locomotor skills according to Westendrop (2011). 
            Based on the previous research by Masri, Ahmad & Mahaliza (2014) shows that manipulation skill development for level one 
primary school in Malaysia is not based on their age chronology. 
            Referring to Malaysia’s Permata Programme (2008), the motor skill development should be done among the children at their 
early age because the learning potential starting form since early childhood even though during in the womb. Nowadays  teaching and 
learning should be started early childhood to help them to achieve comprehensive development in terms of the spiritual and the physical. 
            Lopes (2013) stated that primary school pupils less exposure to use manipulation skills during physical activities in primary 
school.  According to Baharom (2014), this happened because the teachers is not exposed to the norm or instrumentation usage to 
measure children manipulation skills.   Meanwhile, Pramono, Ddk (2010:9) stated that manipulation moves are movements of the object 
or certain tools for example ball, stick, bat and racquet.  Specialists in Physical Education Gallahue (1996), stated that basic movements 
are divided into locomotor movement, non- locomotor movement and object manipulation.  Manipulation skills are sport basic skills.  
These skills are very important for the school pupils because it enables them to do, to control and to handle the different size of objects 
such as ball, rope, bean bag or other objects.   
 

III. METHODOLOGY 
Participants  
            This research has been done in a rural national primary school in Serian, which is a town in Sarawak, East Malaysia.  This is a 
boarding school with 84 pupils including preschool pupils.  The samples selected for this research were four pupils from Year One 
which are three boys and a girl.  All of them are selected because they had a problem of object manipulation skills in the overhand throw. 
They are selected based on observation by the teacher during the Physical Education class and also when they are doing other physical 
activities in the evening. Besides that, to determine the participants fulfill the need criteria, a special test or a pre-test has been done.  
The participants are selected based on the pre-test result. 
 
Procedures 
            Quantitative and qualitative data has been collected over seven weeks for the research study.  The data were collected and 
analysed to answer the research questions.  A descriptive statistic is used to analyse the data.  The operation can be in the form of a 
table, illustration in diagram or graph of data or information. The mean is used to assess the overall score of the study subject.  The 
percentage that will be used in comparing the subject’s performance to each weak of treatment.  The research started with a pre-test to 
determine the ability of each subject in overhand throw activities.  After early data collected, so the intervention will be done for five 
weeks.  Every week the intervention training is conducted using five different training methods. This training method is game-based 
such as Skittle Wheel, Target Five, Knock Down, Bull Eye and Ball Away. These game are known as Target Games. Target Games are 
activities in which players send an object toward a target while avoiding any obstacles. By playing these games the subject indirect learn 
the correct technique to throw the object using the overhand throw skills.  A competition will be carried out after each training session 
during the intervention.  These competitions to ensure the participants will be motivated to compete among themselves and tried hard 
in every training session.  The game result will be recorded to compare the result after each intervention training session.  On the seventh 
week, a post-test will be done and the result will be compared with the pre-test result to ensure the effectiveness of the interventions. 
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Table 1: Intervention Target Games training timetables for five weeks: 
 

Week Target Games Descriptions 
  

 
 
 
 
 
 

Pre-Test 
Tools needed: 4 small balls, measuring tape and cello-tape 
 One target on the wall size 60 cm x 60 cm. 
 The distance set: 2m,4m and 6m. 
 The teacher does the demonstration. 
 The throwing technique: 
- holding the ball over the shoulder level 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target.  
 

1 
 
 
 
 
 
 

Target Games: Pinwheel  
 

Tools needed: 6 skittles and4 bean bags  
 Individual training. 
 The distance set: 2m,4m and 6m. 
 The skittles will be arranged in round shape around 1-

meter diameter. 
 The subject needs to throw the bean bags into the round 

shape area of the skittles. 
 The throwing technique: 
- holding the ball over the shoulder level 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target.  
 
 
 

2 
 
 

Target Game: Target Five 
 
 
 
 
 
 
 

Tools needed: 5 skittles, 5 bean bags/tennis balls and 4 small 
balls.  
 Individual training. 
 The distance set: 2m,4m and 6m. 
 5 skittles will be arranged in one straight line. 
 The subject needs to hit the objects from the skittles. 
 The throwing technique: 
- holding the ball over the shoulder level. 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target. 
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3 Target Game: Knock Down 
 
 
 
 
 
 
 
 

Tools needed: 5 skittles,  4 bean bags/tennis balls and 4 small 
balls.  
 Individual training. 
 The distance set: 2m,4m and 6m. 
 5 skittles will be arranged in one straight line. 
 The subject needs to hit the skittles. 
 The throwing technique: 
- holding the ball over the shoulder level. 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target. 
 
 
 
 

4 Target Game: Bull Eye 
 
 
 
 
 
 

Tools needed: 5 bean bags and 3 skipping ropes.  
 Individual training. 
 The distance set: 2m,4m and 6m. 
 Setting the circles outside of each other, starting with the 

middle circle (bull eye). 
 Scores: 5 points for the middle, second circle 3 points 

and the last circle one point. 
 The throwing technique: 
- holding the ball over the shoulder level. 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target. 
 

5 
 
 
 
 
 
 

Target Game: Ball Away 
 
 
 
 
 
 
 
 
 

Tools needed: 10 tennis balls and 1 hula hoop 
 Individual training. 
 The distance set: 2m, 4m and 6m. 
 The hula hoop will be hung 3m high. 
 The subject will throw the ball through the hanging hula 

hoop. 
 Only the throw through the hula hoop will be given a 

mark. 
 The throwing technique: 
- holding the ball over the shoulder level. 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
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Ethical Consideration 
            This research conducted after obtaining written permission from the school management and parents of the participant that 
involves.  All the information and the participant personal details are confidential. 
 
Data Collection 
            This action research was conducted over approximately seven weeks in April and May 2018 with four Year One participants.  
The data collection methods used in this study are pre-test and post-test, interview and observation.  The informal interview is done 
during the intervention sessions.  The sample of questions: 
 
Do you enjoy the games? 
Can you feel the difference when you make a throw after the training session? 
            The observations are done for the whole research study.  Observation data show the behaviour of the participant such as their 
self-confidence and disciplines during the intervention.  The observation method can help to monitor the participant are using the correct 
techniques during their training session.  A pre-test is conducted to collect the early score before the intervention using the Target Games 
method.  Based on pre-test result that has been done all the subjects achieved very low scores which were under 49 based on the scale 
score. 
 

Table 2: Score scale in percentage (%) and interpretation. 
 
 
 
 
 
 
 
            Every subject will be assessed and the data will be recorded every intervention for five weeks.  Pre-test data will be compared 
to the post-test data to identify the progress after using this method. The post-test will be conducted after five weeks of treatment using 
Target Games method.  All of the activities are carried out based on the planned timetable for seven weeks.  The data will be presented 
in graph form so that it easy to compare the data after the seven weeks of the research study. 
Throughout the study, both qualitative and quantitative data are collected to answer the research questions: 
1. How the Target Games can overcome the object manipulation skills in overhand throw among Year One pupils? 
2. How to help the pupils to master the object manipulation skills in overhand throw technique? 
 
 
 
 

- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target. 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Post-Test 
Tools needed: 4 small balls, measuring tape and cello-tape. 
 One target on the wall size 60 cm x 60 cm. 
 The distance set: 2m, 4m and 6m. 
 The teacher does the demonstration. 
 The throwing technique: 
- holding the ball over the shoulder level. 
- the ball position is behind the head. 
- the arm position is slightly inclined to the side and the elbow 
that holding the ball is bend. 
- the body is in straight position meanwhile the head slightly 
look up and the eyes focus on the target. 
- before throwing, the subject will move one step forward.  
- The dominant leg should be opposite with the hand that they 
use to throw. 
 The subject will throw the ball to the target. 

Score Interpretation Score 
1-49 Low 
50-70 Moderate 
71-80 Good 
81-100 Excellent 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9307
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              46 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9307   www.ijsrp.org 

IV. RESULTS 
            The observation shows the positive progress of pupils’ behaviour during the intervention sessions.  By the end of the research, 
the subjects have shown positive behaviour when they were more confident to ask questions and willing to try something new.  They 
were actively participating in every activity.  This shows a good achievement because before this they are very passive. 
This research data result was collected from the pre-test and post-test results before and after the interventions. 
 
Pre-test result  
 

Table 3: Pre-Test Result 
 

Subject Score Percentage Achievement 
Subject A 4/30 13.33% Low 
Subject B 6/30 20.00% Low 
Subject C 5/30 16.67% Low 
Subject D 3/30 10.00% Low 

 
            Based on table 3, all the subjects achieved a very low score when they got less than 50% score.  During the pre-test session, the 
teacher was able to identify the cause of this problem through observation or asked them orally.  The pupils were using the wrong 
technique in the activity that involved the object manipulative skills, especially in the overhand throw.  After the interventions carried 
out for five weeks, the subjects’ achievement showed a significant improvement. 
 

Post-test result 
Table 4: Post-test result 

 
Subject Score Percentage Achievement 
Subject  A 26/30 86.7% Good 
Subject  B 28/30 93.33% Excellent  
Subject  C 26/30 86.67% Good 
Subject  D 27/30 90.00% Excellent 

 
            Based on table 4 all the research subjects achieve  a high score. All of them got more than 80% score. The comparison between 
Table 3 and Table 4 shows significant improvement in all the subjects. Proper continuous intervention training using proper overhand 
throw technique through various Target Games allows all the subjects to master it. 
 
 
 
 
 
 
 
 
 
 
 
 
Based on graph one it shows score between pre-test and post-test achieve by all the subjects. 
 
 
 
 
 
 
            The findings were able to answer the research question based on the data form the post-test result.  The result also shows positive 
progress among the subject to proof that the use of Target Games method for the treatment is very effective. After five weeks intervention 
shows the significant score improvement between the pre-test and post-test result.  The various activities during the intervention suitable 
for the subject. The fun activities will attract their interest during the interventions.  This also proved that the various activities of Target 
Games as planned for this treatment is appropriate and successful to overcome the problem of the subjects problems. 
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Graph 1 : The Score Differences Between Pre-Test and Post-Test 
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V. DISCUSSION 
            The are several notable findings from the data analysis. The study focuses on the related aspects with the Year pupils problems 
in other to master the object manipulation skills of overhand throw. The effectiveness of the usage Target Games method to improve 
object manipulation skills of overhand throw. The subjects also showed their improvement in terms of attitude, behaviour, motivation 
and their self confidence level throughout the seven week of research.  This action research shows the weaknesses faced by the Year 
One pupils to master the technique of object manipulation skills of overhand throw . 
            Based on the action research carried out in seven weeks a significant mistake done by the subjects is the technique used when 
they do the overhand throw.  However, after two weeks  there were improvements in their score marks for each test by the end of each 
training session or treatment for two hours.  This shows that the Target Games method that has been used were able to help the subject 
to master the object manipulation skill of overhand throw.  After mastering the technique, the subject will be able to master the object 
manipulation skill of overhand throw more. 
            Within seven weeks of research, the usage of Target Game technique applied in the treatment session, the feedback from the 
subjects was very positive. They stated that the target games method in their training has improved their skill in doing overhand throw.  
Furthermore, this action research can improve the subject confident level of their owns abilities.  
 

VI. CONCLUSION 
            .There are several strengths and weaknesses learned throughout the research. Therefore, some suggestions to improve this 
research in the future, such as time for the research should be extended, try to add more fun activities and involve more participant. The 
research also can focus on other techniques such as kicking, catching and so on. The identified weaknesses from throughout the research 
process, were the subject is not punctual during the training session and they were easily distracted by other people.   Therefore, the 
intervention should not take too long so that the subjects do not lose their focus. 
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Abstract- Leadership is a vital component in the management 
of healthcare organizations. There are many leadership styles. 
The purpose of this literature review was to explore the 
different leadership styles with reference to the impact on 
healthcare management. Even though there are positive and 
negative aspects of each leadership style, beneficial outcomes 
for health system can be achieved by using the most suitable 
leadership style for the given context. 

Index Terms- Leadership Styles, Healthcare Management 
 

I. INTRODUCTION 

Leadership is simply defined as the activity of leading a group 
of people or an organization [1]. In literature, it is 
conceptualized as a process that elicits influence within a 
context for achieving goals by sharing a common vision [2]. 
Owing to various factors including complexity of healthcare 
systems and lack of resources, provision of healthcare to a 
target population efficiently and effectively is a challenging 
mission for a healthcare manager. Therefore, it is evident that 
leadership plays a vital role in this context.  

The style of the leadership is the manner that a leader exerts 
influence to the followers [3].  There are many styles of 
leadership, and it was mentioned that the outcomes of the 
organization can be influenced by the leadership style [4], and 
researchers believe that the leadership styles have great 
influence on the efficiency [5] and ultimately the success [6] 
of the healthcare organizations. Meanwhile some are in the 
belief that successful leadership requires more acquired 
qualities than the inherit qualities [7].That highlights the 
importance of deciding and establishing a suitable leadership 
style for the purpose of bringing about good results in 
healthcare. Many studies have been carried out across the 
world on leadership styles and their relationships between the 
healthcare systems. This literature review explores the 
different leadership styles with reference to the impact on 
healthcare management. 

 

II. LEADERSHIP STYLES 

Based on many dimensions, leadership styles have been 
described in different ways. The classifications for leadership 
styles seem not to be rigid, and some overlapping areas can 
also be seen within leadership styles. Basically, leadership 
styles can be seen classified into autocratic, democratic and 
laissez-faire styles. In addition, it can be fallen into 
transactional and transformational leadership styles. 
Furthermore, some other leadership styles such as 
bureaucratic, charismatic and ethical leadership have also been 
explained in literature [7][8][9]. 

Autocratic leadership, also referred to as authoritarian 
leadership, is considered as the core of the classical 
management approach  [3]. Here the leader reserves the 
decision making power, and comes to decisions without 
considering employees’ ideas. Rewards, punishments [3] and 
coercion [10] are the tools for motivating employees in this 
leadership style. There is less value for employees’ creativity 
in this style [11]. This leadership is also considered as an 
extreme variant of transactional leadership [7]. Bureaucratic 
leadership style differs slightly from the autocratic leadership 
style. In bureaucratic style, the leader expects the things to 
happen according to a predetermined manner, and adherence 
to policies, rules and standards are greatly valued [3]. One 
notable thing that can be seen in the bureaucratic leadership 
style is that the leader also follows the already laid down rules 
in a strict manner [7].  

Democratic leadership style lies at the opposite end of the 
autocratic and bureaucratic styles. It is also known as the 
participatory leadership style because of the involvement of 
the employees for the purpose of gathering opinions in the 
decision making process [3]. However, the final decision is 
made by the leader [7]. In this leadership style, due to the 
perception of the ownership of the organization, the 
employees are readily motivated and satisfied with their work 
environment. Creativity is admired and the environment is 
made favourable to employees’ growth. Even though this 
leadership style seems to appear good in theoretical terms 
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[11], a leader has to spend a lot of time and effort to come to 
an even small decision. However, this leadership style is said 
to be successful in the presence of matured and skilled 
employees [3]. 

Laissez-fair leadership style is considered to be the most 
passive form of leadership styles. In this style, the leader avert 
responsibilities and does not involve in decision making  [12].  

A Charismatic leader acts with a vision, and inspires the 
employees to follow the vision with the iconic qualities of 
personality that the leader possesses [10][12].  

Ethical leaders drive organizations with great awe to the 
ethics. They contemplate accomplishing fairness while 
respecting all parties  [8][9].  

In transformational leadership style, the leader understands the 
needs of the employees and works on broadening their horizon 
[6]. Further explaining, the transformational leaders develop 
each employee’s intellectual ability to understand the major 
concerns of the organization with charisma and inspiration 
[13]. 

In transactional leadership, as its name suggests, there are 
transactions of rewards and targets between the leader and the 
followers [6]. In other words, the leader rewards the followers 
for the targets achieved by them. 

 

III. DISCUSSION 

As in any other organization, change management is important 
for healthcare management.  According to a cross sectional 
quantitative study done in Saudi Arabia [14], it was 
discovered that there was a significant positive relationship 
between transformational leadership and readiness to change 
among the healthcare employees. Similarly, by doing a self-
perception study on leadership styles on primary health care 
managers in Spain, researchers discussed the suitability of 
transformational leadership style for dynamic work 
environments [15]. Due to various reasons including research 
and development, advancement of technology and changes in 
disease patterns, today’s health systems undergo constant 
change. Therefore, change management is an inevitable 
function that a healthcare manager has to perform. For 
instance, resistant to change has been identified as one of the 
barriers to replace paper records with electronic medical 
records in healthcare institutions [16], and the success of such 
initiatives depend on the way that the management handles 
them with a proper leadership style. Hence, further researches 
are suggested to test the supremacy of transformational 

leadership style in the management of change in healthcare 
organizations. 

Employee job satisfaction is a great concern to a healthcare 
manager as it affects healthcare outcome. Therefore, it is an 
advantage to a healthcare manager to possess a leadership 
style which is favourable for employee job satisfaction. 
Researches have been carried out to study the relationship 
between job satisfaction and different leadership styles. 
According to a quantitative study done in Uganda, it was 
found that transformational leadership style had positive 
relationship on healthcare workers’ job satisfaction, but it 
could not be seen with the transactional and laissez-faire 
leadership styles [17]. Correspondingly, according to another 
quantitative study, to which nursing officers contributed as 
participants, a significant positive correlational relationship 
was observed between their job satisfaction levels and their 
supervisor’s transformational nature in leadership  [18]. In 
addition, a longitudinal survey study carried out in Denmark 
also have concluded that transformational leadership has a 
relationship between employs’ positive affective well-being 
[19], which is necessary for job satisfaction. A mixed method 
study carried out in a mental health setting has given similar 
results, i.e. compared to the transactional style, it was the 
transformational leadership style that was suitable for 
addressing satisfaction of healthcare workers [20]. 
Furthermore, this study [20] concludes that transformational 
leadership style is the choice out of those two styles for 
correcting absenteeism. In accordance with this finding, a case 
study points out that transactional leadership style can make 
nurses leave the system causing shortages of nurses and 
therefore adapting transformational leadership style is 
suggested as a remedial measure to this shortage [21]. A cross 
sectional study done in Saudi Arabia showed positive 
correlation between transformational leadership style and 
employees’ commitment [22]. Moreover, according to a 
qualitative study done in a healthcare setting [23], it was 
observed that autocratic leadership style had not been capable 
of ensuring work-life balance among healthcare workers. 
However, a correlational study on the transformational 
leadership style and job satisfaction among healthcare workers 
in the United States did not establish a relationship between 
them [24]. Meanwhile, according to a correlational study done 
in Pakistan, it has been concluded that Laissez-Faire style is 
also not effective in motivating employees [25]. In this 
scenario, it is worth considering that mediating factors can 
also influence the relationship between the transformational 
leadership style and employee satisfaction [26][19]. It has 
been stated that the level of maturity of the employees also has 
an effect on the leadership style [27] and those may be the 
reasons for contrasting conclusions. 
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A healthcare manager’s final expectation is to bring about 
quality healthcare to the community together with good 
efficiency and effectiveness. It has been reported that quality 
of patient care [28] and efficiency [5] is influenced by the 
style of the leadership. Therefore, it is worthwhile to assess 
the way that the healthcare results relate with different 
leadership styles. According to a systematic review done for 
the purpose of finding an association between the quality of 
care and the leadership style, transformational leadership style 
showed positive relationship with the effective organizational 
culture. Transactional leadership style showed weak 
relationship, and it was a negative relationship that could be 
observed with the laissez-fire leadership style [29]. 
Furthermore, literature mentions that transformational 
leadership not only increases efficiency but also the 
innovativeness in healthcare environments [5]. According to 
another study done in Iran, leaders who self-perceived their 
leadership style as transformational, showed positive 
correlation with their perceived effectiveness and readiness 
[30].  

In healthcare provision, there are some areas in which policies 
and guidelines should be strictly followed. For instance, even 
a minor deviation to the protocol is seriously attended in the 
area of finance management in a government healthcare 
institution. Therefore, bureaucratic leadership style seems to 
have an upper hand in occasions and places where handling 
money [7] takes place in healthcare institutions. Furthermore, 
literature highlights the appropriateness of bureaucratic style 
for setups where there are routine tasks and high safety risks 
[7]. Being high reliable organizations [31], hospitals need to 
thoroughly concern on patient safety, and therefore the  
applicability of this leadership style to suitable setups has to 
be worked out.  Meanwhile, the healthcare institutions may 
face sudden unexpected situations where the management has 
to make quick remedial decisions based on the situational 
judgments in order to secure patient lives as their first priority. 
Most importantly, those decisions are needed to be 
implemented efficiently by the employees. The literature 
shows that it is the autocratic leadership style that suits such 
instances [7]. 

In healthcare organizations, there are certain areas where the 
legitimate power of the manager alone does not suffice to get 
all the institutional endeavours done. Sometimes, it may be 
difficult for a healthcare manager to come into a solution 
because of the complexity of a particular work setup. 
Sometimes, in managing healthcare institutions, a lot of 
creativity and brainstorming is needed to invent a solution. In 
order to overcome such instances, many tools such as Work 
Improvement Teams are being widely established in 

healthcare settings. Therefore, in such contexts, the 
democratic leadership style seems to be more beneficial to 
achieve healthcare results. 

Healthcare institutions are very sensitive to ethical issues, and 
therefore, satisfactory level of goodwill and mutual 
understanding has to be maintained with all stakeholders 
including the public. That highlights the importance of public 
relations for a health care institution [32]. It has been shown 
that the ethical leadership is much constructive in maintaining 
the image of the organization [8], suggesting further studies on 
the suitability of the ethical leadership and the public relations 
in healthcare institutions. 

Even though there are contradictory findings in similar kind of 
studies, it is notable that some leadership styles have 
relationships with different aspects of healthcare management. 
That may be the reason why some researchers believe in the 
necessity of different leadership styles for the purpose of 
achieving different healthcare outcomes [33][34]. It has also 
been suggested by the scholars to adopt a leadership style 
based on the organizational goals instead of practicing a 
particular leadership style universally [11]. Besides, in 1969, 
Paul Hersey and Ken Blanchard developed a theory called 
‘Life Cycle Theory of Leadership’, which was later renamed 
as ‘Situational Leadership’. As that theory states, the 
leadership style has to be changed according to the  
development level of the employee[35] [36]. Furthermore, in 
the field of healthcare, a model has been suggested by 
researchers for selecting  leadership styles for occupational 
therapists [37], but it was meant for a selected category of 
healthcare providers and therefore it may not be applicable to 
all situations in healthcare organizations.  

 

IV. CONCLUSION 

According to literature, there are advantages and 
disadvantages of almost all the explored leadership styles. 
Based on the studies carried out in healthcare settings, it is 
noteworthy that different leadership styles have associated 
with different outcomes in the system.  These studies imply 
the need of the adaption of varying leadership styles for 
settings with different contextual factors in healthcare 
organizations. 
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Abstract- In present age, role of renewable energy is 

enormously increasing in the world. With advancing modern 
technology, vehicles are driven by using those energies, 
especially solar energy. In development countries, many kinds of 
automotive, such as car, train and ship and even aircraft are being 
in active and passive way. The active way means direct solar 
power supplying to vehicles and the passive way is from solar 
energy stored batteries. Many studies have surveyed the last 
decade of hybrid light vehicle and solar car development. This 
project is inverted to study performance of solar powered 
vehicle. In this project, the basic concepts of Hybrid power 
supply system, Ultrasonic Transducer, Remote control system, 
motors and motor control systems and C programming language 
for Arduino board are displayed. The major goal is to give 
security and more economically uninterruptable power for 
vehicles. This reduces all types of pollution and fuel economy. 

 
Index Terms- Hybrid power supply, Ultrasonic Transducer, 
Radio Frequency Control, Arduino UNO. 
 

I. INTRODUCTION 
Solar car is a solar vehicles used for land transport. Solar car 

usually runs on only power from the sun, although some models 
will supplement that power using a battery, or solar panels to 
recharge batteries or run auxiliary systems for a car that mainly 
uses battery power. Solar cars depend on a solar array that uses 
photovoltaic cells to convert sunlight into electrically. The design 
of a solar vehicle is severely limited by the amount of energy 
input into the car. It will not work during rainy and cloudy days. 
Hybrid car is a vehicle that uses two or more distinct power 
sources to move car. Hybrid electric vehicle combine a solar 
energy and electric energy. But instead of using a solar panel for 
energy, electric car get their energy from batteries. When the 
batteries run out, they must be recharged by plugging or solar 
panel the car into the electric power outlet. This project is a 
remote control solar car supplied power from hybrid power 
source, battery and solar panel, modifying car to automatically 
avoid collision by using Ultrasonic Transducer. In solar car, 
there are many portions such as Hybrid Power Supply System, 
Arduino UNO board and its programming language, Remote 
Control System, Motors and Motor Driving Circuit, and 
Automatic Speed Control System by Ultrasonic Transducer. 

 
II. HYBRID POWER SUPPLY SYSTEM 

Hybrid power supply system contains solar panel, dc to dc 
converter, battery and comparator. 

 
 
 
 
 
 
 

Figure 1 Block Diagram of Hybrid Power Supply 
A. Solar Panel 

Solar panels are devices that convert light into electricity. They 
are called "solar" panels because most of the time, the most 
powerful source of light available is the Sun, called Sol by 
astronomers. Some scientists call them photovoltaics which 
mean, basically, "light-electricity." A solar panel is a collection 
of solar cells. Lots of small solar cells spread over a large area 
can work together to provide enough power to be useful. The 
more light that hits a cell, the more electricity it produces. 
Table 1 Specifications of 10W Solar Panel 
 

Related power 10W 
Voc 20.6V 
Vop 17.3V 

Short circuit 
current (Isc) 

0.69A 

Working current 
(Iop) 0.58A 

Temperature range -40℃to +80℃ 
Guarantee of 

power 
90% within 10 years  80% 

within 25 years 
 
B. Battery (Lipo) 

Lithium-polymer batteries offer a variety of significant 
advantages over NiCd, NiMH and Li-Ion batteries for use in R/C 
electric devices. It is very important to have a good 
understanding of the operating characteristics of LiPo batteries - 
especially how to charge and care for them safely. Always read 
the specifications printed on the battery’s label and this 
instruction sheet in their entirety prior to use. 
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Specifications of 2650mAh-11.1V-25C-3S-XT60 Battery 
(LiPo) 
Capacity    : 2650mAh 
Cells    :3S 
Volts     : 11.1V 
Continuous discharge rate  : 25C 
Max discharge rate   : 50C 
Max charging rate   : 5C 
Apply     : for Aircraft , Helicopter 
With connector    : XT60 
 
C.DC/DC converter 

DC to DC converters are important in portable electronic 
devices such as cellular phones and laptop computers, which are 
supplied with power from batteries primarily. Such electronic 
devices often contain several sub-circuits, each with its own 
voltage level requirement different from that supplied by the 
battery or an external supply (sometimes higher or lower than the 
supply voltage). Additionally, the battery voltage declines as its 
stored energy is drained. Switched DC to DC converters offer a 
method to increase voltage from a partially lowered battery 
voltage thereby saving space instead of using multiple batteries 
to accomplish the same thing. Most DC to DC converters also 
regulate the output voltage. Some exceptions include high-
efficiency LED power sources, which are a kind of DC to DC 
converter that regulates the current through the LEDs, and simple 
charge pumps which double or triple the output voltage. DC to 
DC converters developed to maximize the energy harvest for 
photovoltaic systems and for wind turbines are called power 
optimizers. 

 

 
Figure 2  DC-DC Converter Circuit Board 
 

D. Comparator IC (LM358) 
LM358 consists of four independent, high gain, internally 

frequency compensated operational amplifiers which were 
designed specifically to operate from a single power supply over 
a wide range of voltage. Operation from split power supplies is 
also possible and the low power supply current drain is 
independent of the magnitude of the power supply voltage. 
Application areas include transducer amplifier, DC gain blocks 
and all the conventional OP amp circuits which now can be 
easily implemented in single power supply systems. 
 
 
 
 
 

 
 
 

 
 

 
 
 

Figure 3 LM358 IC 
 

E.LM2596 3.0 A, Step-Down Switching Regulator 
The LM2596 regulator is monolithic integrated circuit ideally 

suited for easy and convenient design of a step−down switching 
regulator (buck converter). It is capable of driving a 3.0A load 
with excellent line and load regulation. This device is available 
in adjustable output version and it is internally compensated to 
minimize the number of external components to simplify the 
power supply design. Since LM2596 converter is a switch−mode 
power supply, its efficiency is significantly higher in comparison 
with popular three−terminal linear regulators, especially with 
higher input voltages. The LM2596 operates at a switching 
frequency of 150 kHz thus allowing smaller sized filter 
components than what would be needed with lower frequency 
switching regulators. Available in a standard 5−lead TO−220 
package with several different lead bend options, and D2PAK 
surface mount package. The other features include a guaranteed 
4% tolerance on output voltage within specified input voltages 
and output load conditions, and 15% on the oscillator frequency. 
External shutdown is included, featuring 80A (typical) standby 
current. Self-protection features include switch cycle−by−cycle 
current limit for the output switch, as well as thermal shutdown 
for complete protection under fault conditions. 

 
 

 
 
 
 
 
 
 

 
 

Figure 4 LM2596 Configuration 
 

III. ULTRASONIC TRANSDUCER 
The human ear can hear sound frequency around 20HZ ~ 

20KHZ, and ultrasonic is the sound wave beyond the human 
ability of 20KHz. Ultrasonic sensors (also known as transceivers 
when they both send and receive, but more generally called 
transducers) work on a principle similar to radar or sonar which 
evaluates attributes of target by interpreting the echoes from 
radio or sound waves respectively. Ultrasonic sensor generates 
high frequency sound waves and evaluates the echo which is 
received back by the sensor. Sensors calculate the time interval 
between sending the signal and receiving the echo to determine 
the distance to an object. This technology is used for measuring 
the distance. 
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A.Selected Ultrasonic Module HC - SR04 
This HC-SR04 Ultrasonic Ranging Sensor is a non-contact 

distance measurement module with stable performance and high 
ranging accuracy with the inexpensive price. 

 
 

 
 
 
 
 
 

Figure 5 Front and Back View of HC-SR04 Ultrasonic Module 
 

IV. RADIO FREQUEBCY REMOTE CONTROL 
A.Radio Control 

Infrared remotes can operate TVs and videos only over quite 
short distances. The infrared LED is quite small and low-
powered and the receiver on the TV or video is small too. This is 
why you generally have to point the remote directly at the 
appliance you are trying to control. Some remotes are more 
tolerant and it is sometimes possible to bounce the infrared beam 
off a wall, mirror, or picture and still change channel. Infrared 
remotes are no good for controlling things over distances greater 
than a few meters (feet); the infrared energy is too easily soaked 
up and dissipated along its journey. To control things over 
greater distances, you need to use a different kind of system 
called radio control. You operate radio-controlled cars, trucks, 
boats, airplanes and robots using a handheld radio transmitter 
box that sends signals from an antenna on whatever you are 
interested in controlling. Radio signals can travel much further 
than infrared ones without interference, especially if the 
transmitters and antennas are large and powerful. 
B.Multi-channel Radio Control 

The multi-channel radio control is used to transmit more 
complex and useful signals to a piece of remote equipment. For 
example, to make a radio-controlled car speed up, slow down, or 
steer from make side. Instead of just sending a basic on/off 
signal, it transmits a series of code analog or digital pulses that 
are decoded by the transmitter and use to produce specific 
actions. For example, turning a steering wheel on a radio control 
transmitter will send a series of pulses that make an electric 
motor rotate by a corresponding amount to steer a radio-
controlled car one way or other. Motors that work this way are 
known as servo motors. Unlike normal electric motors, which 
rotate an arbitrary number of times according to how long they 
receive an electric current, servo motors are much more 
controllable and have built-in electronic feedback mechanisms 
(based on potentiometers similar to variable resistors), which 
enable you to make them rotate by reasonably precise amounts. 

 
 
 

C.Selected RF Control (Four Channel Radio Control (FS-T4B)) 
 
 
 
 
 
 
 
 
 

 
Figure 6 Channel Radio Control (FS-T4B) 

The 4 channel radio control system is used to transmit more 
complex and useful signals to a piece of remote equipment. This 
system contains four channels for control. This radio control 
system can control radio-controlled cars, boats, and helicopters 
by using a transmitter box from an antenna to a receiver. 
 

V. ELECTRIC MOTORS AND MOTOR CONTROLS 
A.Arduino Smart Car Robot Plastic Tire Wheel with DC Gear 

Motor 
This type of gearmotor is produced, intended for small cars, 

and other robot applications. The gearmotor is a type of right 
angle shaft gearmotor. 
Specifications 

Operating Voltage  : 3V ~ 12V 
Maximum Torque  : 800 g.cm 
No Load Speed  : 170 rpm 
Load Current   : 70mA(250mA Max) 
Reduction ratio  : 1:48 

B.L298N Dual H-Bridge Based Motor Driver Circuit Board 
This driver module is made using L298N, a high current, high 

voltage dual H-Bridge driver. It is designed to accept standard 
TTL voltage levels and to up to two drive inductive loads such as 
DC Motors, Stepper Motors, Relays and Solenoids. This Dual H-
Bridge driver is capable of driving voltages up to 46V and 
continuous current up to 2A in each channels. 

 
 
 

 

 

 

 
 
 
 
 

 
Figure 7  L298N Motor Driver Module 

 
 
 
 

VI. DEIGN AND OPERATION 
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Figure 8 The whole circuit diagram of solar car 
 
The whole car assembly is supplied from hybrid power 

source, battery and solar panel (nearly 12V). The DC-DC 
regulator is inserted in the output side of solar panel to adjust 
output voltage or current. The current passed through the hybrid 
power supply circuit is provided to motor driving circuit, which 
drive two sets of motor. The 5 V from motor driving circuit is 
supplied to Arduino to operate its functions. Then, receiver and 
Ultrasonic transducer are also supplied via Arduino. Transmitter 
is supplied by external cells. 

Channel 2 of transmitter is used to control car forward and 
backward mode. If  joy stick of channel 2 is upward, the car 
moves forward and if the joy stick is downward, it moves 
backward. 

The command signal from transmitter is received on the 
receiver. The received signal is sent to pin 2 of Arduino, which 
determines signal polarity to move car forward or backward 
through motor driving circuit. Then, the polarity of signal is 
delivered to IN1 and IN2 of motor driving circuit from Arduino 
pin 6 and 7 to control M1, and IN3 and IN4 are from pin 8 and 9 
to control M2 respectively. Depending on polarity of command 
signal (0 or 1), the car moves forward and backward. 

Channel 4 of transmitter is used to control car turn left and 
right mode. If joy stick of channel 4 is put to the left, the left set 
of motor stops and the right set continue moving. By this way, 
the car turns to the left. If joy stick is put to the right, the right set 
of motor stops and the left set continue moving. Then, the car 
turns to the right. 

The turn left or right function has to be operated together 
with car forward or backward mode. The command signal from 
transmitter is received on the receiver. The received signal is sent 
to pin 4 of Arduino. The read signal from pin 4 diminishes the 
signal read signal of pin 2 and then produces determined signal 
to ENA for M1 or ENB for M2. Depending on the determined 
signal to M1 or M2, the car turns left or right. 

Ultrasonic transducer is used to measure distance before 
car. The trigger pin of Ultrasonic transducer is connected to the 
pin 12 of Arduino and echo pin is to pin 11. When trigger pin is 
HIGH, acoustic signal is transmitted until trigger pin is LOW. 
The returned signal from an object is received by the echo pin 
when it is HIGH. When distance between car and disturbance is 

greater than 30 cm, the command functions from transmitter can 
control all modes of the car. But, when distance is 30 cm or 
lower, the forward command cannot operate and only backward 
command will operate. When the car is moving and disturbance 
unexpectedly appears, the car will stop automatically. 

 
VII. CONCLUSION 

In this project, selected solar panel cannot fully supply 
enough power to the whole car assembly. External batteries have 
to be applied to other components of car like reference voltage 
source to comparator and a supply source to Arduino board. This 
is also due to the necessary different voltage. Charging can be 
made externally or by solar panel. If it is by solar panel, supply 
to circuit component from it must be cut off. As strength of the 
project, the car is able to avoid collision because ultrasonic 
transducer used in car can sense any disturbance instantly during 
distance of 30 cm, and command the car to stop via Arduino 
board. One more thing is that hybrid power source can be applied 
to the car, which is sometimes called uninterrupted power 
supply, and the car is capable to carry all boards even with its 
low power (10 W). When solar energy become popular to use in 
automotive, including car, train and ship, with more advancing 
technique, we can create better environment due to reduction of 
carbon dioxide which comes out from diesel or petrol engine 
vehicles. The environment becomes clean. Energy saving and 
cost recovery would be attractive to people to use solar vehicles 
than any other ones. 
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 Abstract: The more increased of knowledge and science makes someone can not  solve his own problem. Hence, 
someone needs the assistance of other people  who understand better  regarding the  problem to overcome.  In  getting the 
assistance, it frequently  occurs  different  opinion  and lead into the  quarrelling and  even cause legal issues.  In the resolution 
of  legal issues in  court  to get the  truth  for the criminal  action, starting  from the  investigation process up  to the trial of one 
issue concerning with  human body, health and human life, it requires  the help of a doctor. 
 Visum et  Repertum is as the  substitution for evidence tool and  it can help the  court  to determine  the decision of  one 
case.  It is therefore,  a doctor must be able to make Visum  et  Repertum, especially for the living  victims  precisely. The role and   
function of Visum  et  Repertum is very useful  in proving one case  based on the criminal procedure law.  In  proving one case, 
the  evidences  are usually shown up  in court  to describe one case clearly.  
 This research was  observational  using  analytical  descriptive  design.  It used  Herkutanto  scoring  method  for 13  
VeR  variables.  The samples were  all  VeR data of injury  fulfilling  the  inclusion  criteria.  The total samples were  52  of VeR 
samples.  The  quality of VeR  for  introduction part  was  66% (medium quality), in informing  part was  33% (low quality) and  
in conclusion part was  32,5% ( low quality).   In general,  the  quality of VeR  of  injury  in Langkat regency in the year  2015  up 
to  2018   is  35%  and categorized as  the low quality.  
 
Key words :  Visum  et  Repertum,  quality,  injury, living  victims. 
 
 
INTRODUCTION  

The more increased of knowledge and science  makes 
someone can not  solve his own problem. Hence, someone 
needs the assistance of other people  who understand better  
regarding the  problem to overcome. Someone has to  
maintain relationship with others, mutually work  together 
and cooperate  in order to  survive well.  In  getting the 
assistance, it frequently  occurs  different  opinion  and lead 
into the  quarrelling and  even cause legal issues.1   
 In the resolution of  legal issues in  court  to get the  
truth  for the criminal  action, starting  from the  
investigation  process up  to the trial of one issue. It can be 
seen from  some processes of  law enforcement  in order to 
get  the  evidence required  for exploring  one criminal case  
up  to the trial.  
 In  the investigation process   up  to the  investigation  
process in the trial of one issue concerning with  human 
body,  health and  human life, it requires  the help of a 
doctor. The role of a doctor  in solving  one criminal case  in  
court is  as the substitution  of  evidence  tool  and  also can  
help the  prosecutor  as the claimant  to provide  evidence 

tool  and  to help  Judge  in determining  the decision of one 
case.  
 The medical practice  can  be  performed  only by  
professional medical  groups   with  certain competence  
standard.  The authority is given by  one related institution 
and  they work  in accordance with the  professionalism 
established  by its  profession organization.  The medical 
practice can not be done by any  people.  Beside  performing  
diagnostic  checking,  a doctor gives also  treatment  and 
care for  a patient.  In addition,  a doctor also has the  task  to 
have medical  checking  with the intention to help  law 
enforcement agencies  both to living  victims or died  
victims. 2   It is therefore,  a doctor must be able to make 
Visum  et  Repertum, especially for the living  victims  
precisely. 
 Based on the above description,  the writer is 
interested  in  conducting  the research  about  quality of  
Visum Et  Repertum in  Langkat regency in some 
Community Health Centres and  Regional Hospital  Tanjung 
Pura Langkat.  Prior research  has been  conducted  by  
observing the  document of  Visum Et  Repertum of  living  
victims  in some Community Health Centres and  Regional 
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Hospital  Tanjung Pura Langkat.  From  some examples  of 
Visum  et  Repertum, it can be known  that  it is  
inappropriate  with   the writing of Visum et Repertum  
Herkutanto Scoring.  
 The data  about description and  research about  
quality of  Visum et Repertum for injury to living  victims  in 
Langkat regency have not been published. Based on the 
consideration,  the  writer  tries to make a research entitled 
"QUALITY OF VISUM ET REPERTUM  FOR INJURY TO 
LIVING VICTIMS  IN  LANGKAT REGENCY  IN THE 
YEAR  2015- 2018 ".  
     Visum  et  Repertum  has  5 (five)  basic frame 
consisting of :  
1. Opening  
 On this part,  actually the word "opening"  is not 
found, but we see  the words  "Pro  Justitia".   Doctor must 
realize  that all letters  are  considered  legitimate  in the 
court  if the letter is made on stamped paper. However, it 
will be as the hindrance  for  a doctor  if  every visum is 
made on the stamped paper.  Based on the  guidance  
referring to  post regulation,  Pro-Justitia  on the top of 
visum  is considered  legitimate and  it is similar to stamped 
paper.  
 
 
2. Introduction  
 On this part,  the word  "introduction" is not  found. 
This part  consists of  3 (three) main  components  namely  
doctor as checker,  investigator as the person who asks for 
the  checking and victim/the suspected.  
 
3. Checking/Results of Checking  
 This is as the most important  part  from visum,  
because  anything  found  and seen by doctor are written. It 
is as evidence  tool  in the  form of  report which is called  as  
Visum et  Repertum.  The results of checking in  this part  
must be  objectively reported. On this  part, doctor  writes   
down  type of injure, region of injure,  size of injure, 
distance of injure from  mid line of body and/or  from certain  
anatomical point.  
 
4. Conclusion 
 For visum users,  this is as the most important part 
because  doctor is expected to make conclusion  regarding  
any abnormality  in the victim  according to his speciality. 
On the injured victim, there should be description   about  
type of injure,  type of violence,  cause-effect relationship  
from the abnormality, level of  injure  qualification,  period 
time of treated and the cure expectation.  
 
5. Closing  
 This part  does not  have title and it contains standard 
sentence stating "Thus, this Visum et  Repertum is made 
truly  based on my speciality and  remembering the oath 
according to the Criminal Procedure  

 
RESEARCH METHOD  
 This is  observational research using  analytical  
descriptive  method  with restrospective  approach  to the  
data of  Visum et Repertum  for injury to living  victims  in 
Langkat  regency in the year 2015- 2018.  
 The population in this research were  Visum et 
Repertum  for injury to  living victims  made  by  doctors  in 
6 (six)  Community  Health Centre Units  in Langkat 
regency and  Regional Hospital  Tanjung Pura.   The 
samples  were  the part of  selected population  using total 
sampling method.  
 The collected data were based on  the  element of  
VeR  variables  obtained  from the  document of  VeR  
issued  in Langkat regency in the year  2015- 2018 using  
Herkuanto scoring method.  The scoring was done  to the  
elements of 13 (thirteen) variables using three  measuring  
scales, namely :  0.1 and  2.  The better  of the quality of  one 
variable,  the higher is the score obtained  (in this case,  the 
highest  value is  2).  
 
RESULTS AND  DISCUSSION  
 The results of research  conducted on  16-31 July 
2019 in Regional Hospital of Tanjung Pura  and 6  
Community  Health Centre units in Langkat regency 
regarding the writing of  Visum et repertum for   injury to 
living  victims  during the period  1 January  2015 up to  31 
December  2018,  it is obtained  the data of  Visum et 
Repertum  and it is proved  with the document of  Visum et 
Repertum    using total sampling  for  52 (fifty two) cases.  
 
1. Quality of  VeR  for injury  in  introductory part  
 The quality   in introductory part  of  Visum et 
Repertum   for injury to living  victims  in Langkat regency 
in the period  1 January 2015   up to 31 December  2018 can 
be seen in the table 1.  
 
Table 1. The quality   in introductory part  of  Visum et 
Repertum   for injury to living  victims  in Langkat regency 
in the period  1 January 2015   up to 31 December  2018. 

VeR 
structure The elements to assess 

Mean 
score 

Introductory 
part 

Checking place 
Checking  time 
Victim data 
Investigator data 
Doctor's checker data 

0.75 
1.81 
2 
1.06 
1 

Total mean 
score 

 1.32 

 The value of  quality in  introductory part  = ( 1.32 x 
1/2) x 100%= 66%. From the result of research to  Visum et 
Repertum    (VeR) for  injury to living  victims in  Langkat 
regency  in the period  1 January  2015  up to 31 December  
2018,  it is obtained  the   quality of  Visum et Repertum    
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(VeR)  for injury  in introductory part   is  66%  and 
categorized  medium quality.  
 
2. Quality of  VeR  for injury  in  description part 
 The quality in  description part  from Visum et 
Repertum  for  injury to living  victims  in Langkat regency 
in the period  1 January   2015 up to  31 December  2018 can 
be seen in  table 2.  
Table 2. The quality in  description part  from Visum et 
Repertum  for  injury to living  victims  in Langkat regency 
in the period  1 January   2015 up to  31 December  2018 

VeR structure The elements to 
assess 

Mean score 

Description part Anamnese 
Vital  signs 
Injure area 
Injure 
characteristics 
Injure size 
Treatment, Cure 

0 
0 
1,88 
1,02 
1,09 
0 

Total mean 
score 

 0,66 

 The value of  quality in  description part  = (0,66 x 
5/10) x 100% =33%. From the result of research to  Visum et 
Repertum    (VeR) for  injury to living  victims in  Langkat 
regency  in the period  1 January  2015  up to 31 December  
2018,  it is obtained  the   quality of  Visum et Repertum    
(VeR)  for injury  in description part   is  33%  and 
categorized  low quality. 
 
3. Quality of  VeR  for injury  in  conclusion part 
 The quality in  conclusion part  from Visum et 
Repertum  for  injury to living  victims  in Langkat regency 
in the period  1 January   2015 up to  31 December  2018 can 
be seen in  table 3.  
Table 3. The quality in  conclusion part  from Visum et 
Repertum  for  injury to living  victims  in Langkat regency 
in the period  1 January   2015 up to  31 December  2018 

VeR structure The elements to 
assess 

Mean score 

Conclusion part Injure type and 
rigidity 
Injure  
qualification 

1,31 
0 

Total mean 
score 

 0,65 

 The value of  quality in  conclusion part  = (0,65 x 
8/16) x 100% =32,5%. From the result of research to  Visum 
et Repertum    (VeR) for  injury to living  victims in  Langkat 
regency  in the period  1 January  2015  up to 31 December  
2018,  it is obtained  the   quality of  Visum et Repertum    
(VeR)  for injury  in conclusion part   is  32,5%  and 
categorized  low quality. 
 

4. Quality of  VeR  for injury  to living  victims  
 The quality in  conclusion part  from Visum et 
Repertum  for  injury to living  victims  in Langkat regency 
in the period  1 January   2015 up to  31 December  2018 can 
be seen in  table 4.  
Table 4. The quality from Visum et Repertum  for  injury to 
living  victims  in Langkat regency in the period  1 January   
2015 up to  31 December  2018 

VeR structure Mean 
Score 

Quality Total 
score 

Introductory 
part 
Description 
part 
Conclusion 
part 

1,32 
0,66 
0,65 

1 
5 
8 

1,31 
3,32 
5,07 

Total score   9,71 
 The value of  quality to  Visum et Repertum    (VeR) 
for  injury   =  (9,71/28) x 100% = 35%. 
From the result of research to  Visum et Repertum    (VeR) 
for  injury to living  victims in  Langkat regency  in the 
period  1 January  2015  up to 31 December  2018,  it is 
obtained  the   quality of  Visum et Repertum    (VeR)  for 
injury to living victims is  35%  and categorized  low quality. 
 As the  quality of  Visum et  Repertum is categorized 
low quality, it has the effect on  legal enforcement leading 
into less  precise on  case  disclosure.  
 
CONCLUSIONS AND SUGGESTIONS  
 Based on  results of  research obtained from  the data 
of  Visum et  Repertum  for injury in Langkat regency in the 
period 31 December  2018 up to  31 December  2018  for  52 
(fifty two) cases, it can be concluded  that :  
a. The  quality of  Visum et Repertum for injury to  living 

victims in  Langkat regency  in the period  1 January  
2015 up to  31 December  2018,  it is  obtained  the  
quality of  Visum et Repertum in  introductory part  for  
66%  meaning  medium quality. 

b. The  quality of  Visum et Repertum for injury to  living 
victims in  Langkat regency  in the period  1 January  
2015 up to  31 December  2018,  it is  obtained  the  
quality of  Visum et Repertum in  description part  for  
33%  meaning  low quality. 

c.  The  quality of  Visum et Repertum for injury to  living 
victims in  Langkat regency  in the period  1 January  
2015 up to  31 December  2018,  it is  obtained  the  
quality of  Visum et Repertum in   conclusion part  for  
32,5%  meaning  low quality. 

d. Finally, the  quality of  Visum et Repertum for injury to  
living victims in  Langkat regency  in the period  1 
January  2015 up to  31 December  2018,  it is  obtained  
the  quality of  Visum et Repertum for injury, namely 
35%  meaning  low quality.  
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  Based on  the quality of  Visum et  Repertum    for 
injury to living  victims  in Langkat regency in the period  1 
January 2015  up to  31 December  2018 with 52 (fifty two) 
samples, it is  obtained low  quality. It is in line with  the 
research conducted by  Roy J  regarding  "the  quality of  
Visum et Repertum  for injury to living  victims  in the period  
1 January  2009  up to 30  September  2013 at  Regional  
Hospital  Arifin  Achmad Pekanbaru wih 150 samples with 
the result  low quality.  
 
SUGGESTIONS  
 From the  above   conclusion mentioned,  the writer 
suggests to  Head of Health Department, Langkat regency  
regarding low quality of  Visum et Repertum, it is expected 
that  in the   future the quality of Visum et Repertum should 
be better.  The  suggestions are  given as follows :  
1.  Head of  Health  Department and Director of Regional 

Hospital  Tanjung  Pura  should  know and realize that  
Visum et  Repertum  is as a written  and legitimate 
evidence means as the substitution for  evidence means 
and can  give the information describing one event (the 
process of proving  for a criminal case) in order to help  
investigator and judge  to  make decision in the court.   
The  role of  Visum et Repertum  can be   found only on 
the  data of  Visum  et Repertum with good  quality.  

2. The training and  workshop  should be conducted 
regarding  how to make  Visum et Repertum   for injury 
to  living  victims and  it is especially for the  doctors 
working in the area of  Langkat regency and  also the 
doctors in   Emergency  Units in   Regional Hospital of  
Tanjung Paru.  

3. The writer is ready as the  keyspeaker  to  conduct  the 
suggestions  related to the training and workshop and 
seminar  about   how to make Visum et Repertum  for 
injury to living victims    for  doctors working in the area 
of  Langkat regency.  

4. It is  suggested to   have   good cooperation  with  
Forensic and Medicolegal  Faculty of Medicine, 
University of North  Sumatera in the  form of  On Job 
Training and Civil Community Service regarding  Visum 
et Repertum  for injury to living victims and it is 
especially addressed to  doctors working in the area of  
Langkat regency and  also the doctors in   Emergency  
Units in   Regional Hospital of  Tanjung Paru.  
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Abstract: The objective of this study was to improve the level the level of eye and hand coordination using a modified 
coordination training program for second-level students at primary school in Sarawak, Malaysia. The study involved 20 students 
(N = 20) including 10 boys and 10 girls over 11 years old. The sample involved in this study consisted of students who were 
found to be weak in eye and hand coordination and never represented the school in any sports. The instrument used in this study 
was “Hand Wall Toss” which was run on a sample twice before and after the coordination training program. The researcher 
provided 4 weeks coordination training program consisting of 5 types of coordination activities per session and conducted 3 
sessions per week. The results showed that there was a significant difference between the pre test of Hand Wall Toss score (M = 
5.70, SD = 3.95) and the post test (M = 14.35, SD = 3.34), t (19) = - 10.83, p = .000. Therefore, it can be concluded that the 4-
week modified coordination training program is effective in improving the level of coordination of the eyes and hands of second-
level students. 
 
Keywords: modified coordination training program, level of eye and hand coordination, second-level students, Hand Wall Toss 
test 

 
I. INTRODUCTION 

Coordination is one of the skills in skill-based fitness. Coordination is the ability to unite two or more types of movement into a 
special movement (Agung Kristriawan & Sukadiyanto, 2016). This skill is important to ensure someone's motor skills are carried 
out quickly, efficiently and effectively. 

The researcher was directly involved with second-level students at the school because had been entrusted to teach the Physical 
Education subject for Year 5 and are an advisory teacher for the handball club in co-curriculum activities. While teaching 
Physical Education Year 5 Unit 10: Pass and Receive, it is found that some students were in performing skills of passing and 
receiving ball during a small game session. They are often missed when it comes to receive the ball sent by a friend and fail to 
properly respond. Additionally, balls sent to their friends are also inaccurate. These weaknesses can also be detected when they 
carry small games in handball and netball during co-curriculum activities in the afternoon. Researchers are of the opinion that 
second-level students unable to master basic skills and techniques in sports and games due of their weak of eye and hand 
coordination.  

The researcher also conducted a screening test using the tests used by Dwi Aprilinato (2017), the Tennis Ball Throwing Test on 
the Year 5 students of 47. The results of the screening test showed that only 2 people were classified in the Very Good category, 9 
in the Good category, 12 in the Moderate category while 16 in the Weak categories and the rest 8 in the Very Weak category. The 
results of this test further reinforced the findings of observers that the level of eye and hand coordination of pupils of the second 
level is moderate and weak. If this problem is not resolved it will cause a student to become inappropriate and agile while moving 
in search of space during the game. This is in line with Mu'ammar's (2017) finding that players with low levels of coordination 
will move slowly, rigidly and will have difficulty in developing some game skills. 

Additionally, researches on previous studies on eye and hand coordination as conducted by Anuar Qistina (2014), Desmond 
(2014) and Shahrul Nizam (2013) only involve one-year students, Year 1 to Year 3. In addition, the Aznia Ismail (2014) study 
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conducted on 10 male subjects in a primary school also suggested that tests and interventions conducted on female subjects also 
be able to see the level of serviceability for women subjects and assess whether interventions which is run for one gender or both. 
The results of the study have attracted the attention of researchers to studying second-level students by conducting training 
programs that involve both student gender. This is because the weakness of coordination observed on second-level pupils is not 
dominant to one gender alone. Both genders show weaknesses especially in the skills of sending and welcoming the ball at the 
right time and often missed.  

Effective training programs for games and sports need to be developed to ensure the level of student eye and hand coordination 
can be enhanced. Therefore, the researcher intends to conduct action studies to improve the level of eye and hand coordination of 
second-level students using modified coordination training program. 
 

II. RESEARCH OBJECTIVES 

There are three objectives targeted by the researchers in this study:  
i. To identify the level of eye coordination and second-hand students before undergoing modified coordination training 

programs.  
ii. To increase the level of eye and hand coordination of second-level students in primary schools using a modified 

coordination training program. 
iii. To identify whether the gender factor affects the level of eye coordination and second-hand pupils. 

 
III. METHODOLOGY 

This study is an experimental study of 'one group pre and post test' to improve the level of eye coordination and second-hand 
students found to be weak using a modified coordination training program. In this study, the researcher used an action research 
model developed by Kemmis and Mc Taggart in 1988 that has four research steps which are reflect, plan, act and observe.  

This study was conducted at one of primary school in Sarawak, Malaysia. The population of the study consisted of male and 
female students from three classes of Year 5 consist of 82 students. The researcher uses the sampling method to select 20 samples 
from the population of two level students comprising 10 male and 10 female students. The purpose of the researcher to choose the 
equal number of sample between male sample and female sample is that the researcher wants to identify whether there is a 
significant difference in the mean score of the eye-hand coordination level between male and female students after conducting the 
modified coordination training program provided.  

The researchers has provide intervention programs that use modified coordination training programs on selected sample sets. This 
training program is a modification of eye and hand coordination training programs conducted by Marina Tsetseli, Eleni Zetou, 
Vasiliki Maliou et al (2010) and training program by Nursyazwani & Ikmal Hisyam (2013). The sample will be divided into five 
small groups and placed at each station which are group 1 starting at station 1, group 2 at station 2, group 3 at station 3, group 4 at 
station 4 and group 5 at station 5. The station position weekly according to the order set by the researcher. The steps of modified 
coordination training program are shown in Table 1. 

Table 1 Modified Coordination Training Program 

Week First Second Third Fourth 
Session 3 sessions per week 

Duration 4 minutes/ station 5 minutes/ station 6 minutes/ station 6 minutes/ station 

Activity 

Station 1: 
- Bounce the ball 

to the floor. 
Station 2: 
- Throwing the 

ball into the 
basket. 

Stesen 3: 
- Ruffle the 

shuttlecock use 
a racket. 

Station 4: 
- Dribble the ball 

with hands.  

Station 1: 
- Throwing the 

ball into the 
basket. 

Station 2: 
- Ruffle the 

shuttlecock use a 
racket. 

Station 3: 
- Bounce the ball 

to the floor. 
Station 4: 
- Throw and catch 

the ball. 

Station 1: 
- Ruffle the 

shuttlecock use a 
racket. 

Station 2: 
- Dribble the ball 

with hands.  
Station 3: 
- Throwing the ball 

into the basket.. 
Station 4: 
- Ruffle the 

shuttlecock use a 
racket. 

Station 1: 
- Throw and catch 

the ball. 
Station 2: 
- Bounce the ball 

to the floor. 
Station 3: 
- Dribble the ball 

with hands. 
Station 4: 
- Throwing the 

ball into the 
basket. 

Station 5: 
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Station 5: 
- Throw and catch 

the ball. 

Station 5: 
- Dribble the ball 

with hands.  

Station 5: 
- Bounce the ball 

to the floor. 

- Ruffle the 
shuttlecock use 
a racket. 

Remarks First week : The "Hand Wall Toss" Pre-Test is carried out before the intervention is given. 
Sixth week: The “Hand Wall Toss” test was conducted on the sample.  

To obtain pre-test and post-test data in this study, the instrument used by the researcher is the "Hand Wall Toss" test. The 
following is a Hand Wall Toss test procedure performed on a sample of the study: 

Instrument : Hand Wall Toss Test 
Objective : To measure the level of the eye-hand coordination. 
Sources : Tennis ball, flat and solid wall, marker tape, stopwatch, score form, 2 assistants. 
Procedure i. The session warms up for 5 minutes.  

ii. The sample stands behind a line placed at a distance of 1.5 meters from the wall.  
iii. The assistant will give a 'Start' command and press the stopwatch.  
iv. The sample begins the test by throwing the tennis ball with one hand under the arm 

against the wall and trying to retrieve it with the opposite hand.  
v. The tennis ball was then thrown back to the wall and caught with one hand.  

vi. The test is repeated over a period of 30 seconds and the number of successful shots is 
recorded in the score form. 
 

 
Figure 1 Hand Wall Toss practical test illustration 

Then, the scores were processed using Statistical Package For Social Science (SPSS) Version 21 software to analyze the data. 
There are two types of analysis that researchers need through SPSS Version 21 software which are descriptive statistics analysis 
and inference analysis. Descriptive statistics analysis such as mean scores are used to see improvements in sample coordination 
level based on predefined data norms. Inference analysis, T-test was used to obtain significant differences in mean scores by 
gender, male and female sample for hand-eye coordination. 
 

IV. FINDINGS 

The results of the research presented in this section are to see whether the objectives of the targeted study can be achieved or not. 

Level of eye and hand coordination samples before undergoing a modified coordination training program 
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Figure 2 Grade pre test results of Hand Wall Toss 

Figure 2 shows the results of pre test Hand Wall Toss. The results show that no samples obtained grade A in the pre-test of Hand 
Wall Toss. Only one sample is categorized in grade B while grade C and grade E have the same sample size of 4 samples. The 
Grade C sample was the highest number of 11 people. 

Comparison of sample scores between pre and post test 

The researcher used paired sample t test to see if there was a significant difference between the score mean of pre and post test 
after the sample undergoes a modified coordination training program. 

The post-test results of Hand Wall Toss show that there are 4 samples of grade A which are Very Good category in post-test as 
compared to those without grade A in pre-test. Grade B, which is a Good category, increased from one sample only to the pre-test 
to 7 in the post-test. In addition, the Moderate category C also experienced an increase of 9 samples in the post-test compared to 4 
in the pre-test. Grades D and E recorded a decrease in the number of samples, of which 11 samples received D grade and 4 
received grade E to no samples received both in the post test. Figure 3 shows the grade comparison of pre and post of Hand Wall 
Toss test results in graph form. 

 

Grade A Grade B Grade C Grade D Grade E
PreTest 0 1 4 11 4

0

1

4

11

4

0

2

4

6

8

10

12

Grade A Grade B Grade C Grade D Gred E
Pre Test 0 1 4 11 4
Post Tes 4 7 9 0 0

0

1

4

11

44

7

9

0 0
0

2

4

6

8

10

12
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Figure 3 Comparison of pre and post test results of the Hand Wall Toss 

The results of both tests were converted into standard mean and standard deviation to facilitate analysis and subsequently evaluate 
whether there was a significant improvement between pre- and post-Hand Wall Toss tests after the sample participates in a 
modified coordination training program. 

Table 2 Comparison of pre and post test mean scores of Hand Wall Toss 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 PreTest 5.7000 20 3.94835 .88288 
PostTest 14.3500 20 3.34467 .74789 

 

  Paired Differences 

t df 

Sig.  
(2-

tailed) Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
 Lower Upper 

Pair 1 PreTest 
PostTest 

-8.65000 3.57292 .79893 -10.32218 -6.97782 -10.827 19 .000 

Table 2 shows that the mean post-test score of the Hand Wall Toss (M = 14.35, SD = 3.34) is higher than the pre-test mean score 
(M = 5.70, SD = 3.95), t (19) = - 10.83, p = .000. This result shows that the scores obtained in the sample are higher in the post-
test of Hand Wall Toss than in the pre-test. 

Pre-test and post-test scores based on gender 

Researcher used independent sample t tests to compare mean scores for male and female samples to see if the mean scores 
between the two groups differed significantly. 

Table 3 Results of the pre-test mean score analysis of Hand Wall Toss based on gender 

 Gender N Mean Std. Deviation Std. Error Mean 

Pre Test Male 10 7.7000 4.34741 1.37477 
Female 10 3.7000 2.26323 .71570 

 

 Levene’s Test 
for Equality of 

Variances 
t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
 Lower Upper 

Pre 
Test 

Equal 
variances 
assumed 

6.852 .017 2.581 18 .019 4.00000 1.54991 3.74376 7.25624 

Equal 
variances 

not 
assumed 

  2.581 13.545 .022 4.00000 1.54991 .66525 7.33475 

Table 3 shows the mean scores results of the sample in the pre-test Hand Wall Toss obtained before undergoing the modified 
coordination training program. The results showed that t (13.55) = 2.58, p = .022 was not significant. These results indicate that 
there was no significant difference between pre-test scores between male samples (M = 7.70, SD = 4.35) and female samples (M 
= 3.70, SD = 3.36). 

Table 4 Results of post-test mean score analysis of Hand Wall Toss based on gender 

 Gender N Mean Std. Deviation Std. Error Mean 

Pre Test Male 10 15.9000 3.21282 1.01598 
Female 10 12.8000 2.82056 .89194 
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 Levene’s 
Test for 

Equality of 
Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
 Lower Upper 

Post 
Test 

Equal 
variances 
assumed 

.420 .525 2.293 18 .034 3.10000 1.35195 .25965 5.94035 

Equal 
variances 

not assumed 

  2.293 17.703 .034 3.10000 1.35195 .25623 
 

5.94377 

Table 4 shows the mean score results of the sample in post-test of Hand Wall Toss obtained after undergoing a modified 
coordination training program. The results showed that t (18) = 2.293, p = .034 was not significant. This result showed that there 
was no significant difference between the mean post-test mean scores between male samples (M = 15.90, SD = 3.21) and female 
samples (M = 12.80, SD = 2.82). 

 
V. DISCUSSION 

The level of eye and hand coordination of second-level students before undergoing a modified coordination training program.  

Findings on the level of eye and hand coordination of second graders before undergoing the modified coordination training 
program can be broken down by grade and percent. In terms of grade, the findings show that no sample has grade A. For grade B, 
only one sample has grade B whereas grade C and grade E have the same sample size of 4 people. Grade C showed the highest 
number of samples at 11 people. In terms of percentages, the lowest percentages are samples with grade A of 0%. Only 5% of the 
samples received Grade B which is a good category. Grade C and E grade respectively accounted for 20% of the samples 
categorized in the simple and very weak categories. Whereas grade C averaged the highest percentage of 55% of the total sample. 
In conclusion, the analysis results showed that 19 out of 20 samples were categorized as moderate to weak in the pre-test prior to 
the modified coordination training program. 

Improvement the level of eye and hand coordination of second-level students after undergoing a modified coordination training 
program 

The researcher compared the results of the two tests, the pre and post Hand Wall Toss tests, to see if there were any significant 
differences between of the two tests. The results of the data analysis showed that there were 4 samples who received grade A 
which was in a Very Good category in the post-test compared to none of the students who had grade A in the pre-test. Grade B, 
which is a Good category, increased to 7 samples compared to only one in the pre-test. In addition to grade B, samples with grade 
C also increased to 9 compared to only 4 in the pre-test. Meanwhile, the number of samples obtained in grades D and E was 
reduced at the post-test. During the pre-test, 11 samples received grade D and 4 samples received grade E but there are no 
samples received both grades in the post-test. Figure 6 shows the grade comparison of pre and post Hand Wall Toss test results in 
graph form. Although overall the number of samples was higher in the post-test compared to the pre-test, it was not clear whether 
there was a significant increase or not between the two tests. Therefore, the researcher analyzed the two test results using paired t 
tests to see if there was a significant difference between pre and post tests after the sample had run a modified coordination 
training program. The analysis showed that the mean post-test score of the Hand Wall Toss (M = 14.35, SD = 3.34) was higher 
than the pre-test mean score (M = 5.70, SD = 3.95), t (19) = - 10.83, p = .000. In conclusion, modified coordination training 
programs are very effective in improving the level of eye and hand coordination of second-level students in primary schools. 

Level of eye and hand coordination of second-level students based on gender 

To address the third objective, the researcher should look at both gender-based and pre and post test results. Researchers used 
independent sample t tests to compare mean scores for male and female samples to see if the mean scores between the two groups 
differed significantly. For the pre-test, the analysis of the test results showed that t (13.55) = 2.58, p = .022 was not significant. 
These results indicate that there was no significant difference between pre-test scores between male samples (M = 7.70, SD = 
4.35) and female samples (M = 3.70, SD = 3.36). The post-test results showed that the mean score of the Hand Wall Toss 
obtained after undergoing the modified coordination training program was not significant at t (18) = 2.293, p = .034. This result 
showed that there was no significant difference between the post-test mean scores between male samples (M = 15.90, SD = 3.21) 
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and female samples (M = 12.80, SD = 2.82). In conclusion, the result of the study was showed that gender did not influence the 
level of eye and hand coordination before and after the modified coordination training program. 
 

VI. CONCLUSION 

Based on the results of the data analysis and discussion above, all three research objectives targeted at the beginning of the study 
were successfully achieved. Researcher have found that the level of coordination of second-levels students is at a moderate, weak 
and very low level before undergoing the modified coordination training program. The 4-week modified coordination training 
program consisting of five types of coordination activities conducted 3 sessions a week clearly showed an increase in the level of 
eye and hand coordination in second-level primary school students . In fact, the number of students who received grades A, grade 
B and grade C increased while none of them received grades D and E in the post-test. The results of the study also indicate that 
the level of eye and hand coordination between male and female students did not significantly differ between pre and post test. In 
conclusion, the modified coordination training program is an appropriate intervention program to improve the eye and hand 
coordination of second-level primary school students and it is also suitable for coaches to use in a variety of games, especially 
involving eye and hand coordination. 
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Abstract- The increasing number urban residents brings various challenges for city lifeness, one of which is transportation problems. 

In Indonesia, the problem is very serious in several cities, including in Bandung. There are a number of strategic issues related to 

transportation, including low performance (quality and quantity) of public transport services, low frequency of Trans Metro Bandung 

buses and school buses, lack of orderly pedestrian facilities, low level of community discipline in traffic and accident rates. In 

addition, transportation also causes high pollution due to vehicle exhaust emissions. In overcoming these problems, the city of 

Bandung tried to apply the concept of smart mobility as one dimension of smart city. In previous research, variables and indicators 

have been established which are parameters for measuring smart mobility. The variables that become parameters are location 

efficiency, reliable mobility, health and safety, environmental stewardship, social equity, robust economy and people. In this study 

aims to measure the index for each variable and indicator to produce a final index to measure smart mobility that has been applied in 

the city of Bandung. This research is a mix method research which is an experimental research in the form of data collection using 

analytical and descriptive data through data search to obtain an index. Descriptive data collection was done through searching for best 

practice data and secondary data which was confirmed through focus group discussions / interviews with the speakers. Resource 

persons are selected using the quadruple helix concept: government, business people, researchers in the field of smart mobility and 

users transportation services. This study found the readiness index of smart mobility in the city of Bandung is in number 61. The 

lowest smart mobility indicator application is Congestion Effects on Productivity with a value of 46.15, where the majority speakers 

agree that the level congestion in the city of Bandung is still high. While the highest indicator is Distribution Access and Mobility with 

a value of 68.71, where the majority speakers agree that public vehicle rates in the city of Bandung are still in the cheap price. 

 

CCS Concepts: • General and reference → Reliability; Performance; • Computer systems organization → Maintainability and 

maintenance 

 

Index Terms- Smart city, smart mobility, Bandung, Indonesia 

 

ACM Reference format: 

Ben Trovato, G.K.M. Tobin, Lars Thørvӓld, Lawrence P. Leipuner, Sean Fogarty, Charles Palmer, John Smith, and Julius P. 

Kumquat. 1997. SIG Paper in word Format. ACM J. Comput. Cult. Herit. 9, 4, Article 39 (March 2010),4 pages. 

 

I. INTRODUCTION 

andung as one of the largest cities in Indonesia with a population density of 15,713 people / square km has a role as a tourist 

destination city, a center business activities and an education city [1]. This makes Bandung a densely populated city and has a 

high level of mobility. The number vehicles driving in Bandung also experienced growth, which recorded an increase in vehicle 

volume of 11% from the previous year [2]. 

          Bandung as one of the major cities in Indonesia, initiated the concept of smart cities management. There are ten priority areas 

that applied to the Smart City of Bandung: governance, education, transportation, energy, health, environment, security, society, 

finance, and trading [3]. Smart mobility is a dimension of smart city, which is described as a highly code, software-mediated, and 

data-driven transportation concept. With its role as one of the pillars of the city in having the ability of technology absorption to create 

sustainable development, smart mobility implementation must be fixed properly. 

 

1.1 Smart Mobility in Bandung 

          Based on the performance report of Transportation Department Bandung in 2015, transportation is one of the strategic issues, 

including the low performance (quality and quantity) of public transport services, the low frequency of Trans Metro Bandung buses 

and school buses, lack of pedestrian facilities feet including connectivity between activity centers, low levels of community discipline 

in traffic, low facilities, services and vehicle parking policies and accident rates [4].  

B 
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          The air quality in the city of Bandung is currently very worrying where more than 70% of the air is polluted by industrial 

pollution, motor vehicle exhaust and so on. Where the environmental impact is the transportation sector contributes more than 66.34 

percent of exhaust emissions in the city of Bandung, while the social impact is the number of traffic accidents that continue to increase 

to 22.37 percent per year [1]. 

          The Bandung city government has made an effort to realize smart mobility, including the construction 10,000 points free wifi 

access and the construction Bandung Command Center which is the control center of the city of Bandung which is integrated with the 

CCTV system. As of September 2017, the Bandung city government has made 354 applications to facilitate the public service process 

and accelerate the performance of the civil servant [5]. 

 

II. RESEARCH OBJECTIVES AND QUESTIONS 

          Objective of this research is to measuring readiness index smart mobility in Bandung to support trasnportation management that 

have been implemented by city government and related institutions. The research questions of this study are as follows: 

1. How does the secondary data from best practices related to variables and indicators to measure Bandung smart mobility 

readiness index? 

2. How does the secondary data from Bandung related to variables and indicators to measure Bandung smart mobility readiness 

index? 

3. In accordance to the experience, feeling, and insight of respondents, as well as based on secondary data of Bandung and best 

practices, how much are the values of variables and indicators to measure Bandung smart mobility readiness index? 

4. Based on the index in point 3. how is the level of readiness of Bandung related implementation of smart mobility? 

5. Based on the index ranks obtained, how the results of the comparison of analytic data with the assessment of smart mobility 

index? 

6. What can be done by stakeholders of Bandung in order to implementing the city of Bandung as a smart city in terms of smart 

mobility variables? 

 

III. RESEARCH METHODOLOGY 

          Research method that being used in this research is a mix method, an explorative research through data retrieval using 

descriptive research and data analytic in finding data related to readiness index. The explorative research on this project is aim to 

compare between selected data based on interview result  and widely captured data based on data analytic. Big data being retrieved 

through crawling data from social media twitter related to the concept of smart mobiltiy in general and indicators those have the 

highest and lowest value based on readiness index. 

          In descriptive research, the first step is to review the variables and indicators based on research conducted by [6]. The second 

phase is the search for best practice data of smart mobility  application, followed by searching data about the application of smart 

mobility in Bandung. The fourth stage is to conduct structured interviews to the respondents that were selected from quadruple helix 

dimensions, where this approach involves four parties, namely: government, business player, researcher or expertise in smart mobility 

and citizen [7]. The respondents are directly involved in the implementation of smart mobility in Bandung, and can provide the desired 

information. The fifth stage, is measuring index of readiness from the value of indicators that have been obtained in the previous stage. 

Stages of this research can be illustrated as shown in Fig. 1. 

 

 
Fig. 1. Research stages. 

 

Meanwhile, the respondents of this research are shown in Table 1. 
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Table 1. Lists of respondents 

 

No Category Respondent QTY 

1 Government Department of Transportation Bandung, Department of 

Communication and Informatics Bandung, Department of 

Environment Bandung, Department of 

Spatial Planning Bandung 

6 

2 Business 

Player 

Q-Free Indonesia, Telkom Smart City, Indosat Smart City, 

Lintas Arta Smart City 

6 

3 Expert / 

Researcher 

Expert from consultant, lecturer from Telkom University 

and Bandung Institute of Technology 

6 

4 Citizen College student, employee and housewife 6 

 

IV. SMART MOBILITY MODEL 

          Smart mobility is defined by innovative ways and technology integration in the process community mobility. This is certainly 

related to the transportation system. Based on previous research that was conducted by, smart mobility model can be summarized as 

shown in Fig. 2. 

 

 
Fig. 2. Smart Mobility proposed model. 

 

          The level validity of proposed model then measured by using the Pearson Product Moment correlation formula. The test was 

conducted on 31 respondents within threshold = 0.355 that being retrieved from r table [8–9].. Results of validity can be illustrated as 

shown in Table 2. 

 

Table 2. Validity test result 

 

Variabel Indicator r Value Validasi 

Location Efficiency Support for Sustainable Growth 0,653 Valid 

Location Efficiency Transit Mode Share 0,704 Valid 

Location Efficiency Accessibility and Connectivity 0,439 Valid 

Reliable Mobility Multi-Modal Travel Mobility 0,796 Valid 

Reliable Mobility Multi-Modal Travel Reliability 0,867 Valid 
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Reliable Mobility Multi-Modal Service Quality 0,81 Valid 

Health And Safety Multi-Modal Safety 0,809 Valid 

Health And Safety Design and Speed Suitability 0,833 Valid 

Health And Safety Pedestrian and Bicycle Mode Share 0,782 Valid 

Environmental Stewardship Climate and Energy Conservation 0,735 Valid 

Environmental Stewardship Emissions Reduction 0,894 Valid 

Social Equity Equitable Distribution of Impacts 0,794 Valid 

Social Equity Distribution of Access and Mobility 0,582 Valid 

Robust Economy Congestion Effects on Productivity 0,847 Valid 

Robust Economy Efficient Use of System Resources 0,785 Valid 

Robust Economy Network Performance Optimization 0,897 Valid 

Robust Economy Return on Investment 0,713 Valid 

People Discipline 0,867 Valid 

People Awareness 0,814 Valid 

 

          From the calculation of the validity, it was found that all indicators were valid, so that all variables and indicators were included 

in the development of this model. 

          Reliability test is measured to determine the level of trust, reliability, consistency, or the stability of the result. Reliability is 

measured using the 0.05 significance level and the Cronbach Alpha technique. The alpha value obtained at 0.949 which can be 

concluded that the indicators and variables in this research is qualified. Results of realibility can be illustrated as shown in Table 3. 

 

Table 3. Rebility test result 

 

Case Processing 

Summary 

N % Relibility Statistics 

Cases      Valid 31 100 Cronbach’s Alpha N of items 

 Excluded 0 0 0.949 19 

 

          The quantitative validation process shows that all indicators are declared valid and qualified, so that the model that has been 

developed previously can be used as shown in Fig. 3. The model, then applied to measure readiness index of smart mibility 

implementation in Bandung through in-depth interview, FGD, and questionnaire distribution. 

 

 
Fig. 3. Smart Mobility model. 

 

5  SMART MOBILITY READINESS INDEX RESULT 
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          To measure readiness index, secondary data from best practices and Bandung are prepared first. Secondary data is to used to 

provide information for respondents during the assessment process. Secondary data are taken from the results of literature reviews 

such as stakeholder service reports on the implementation of smart mobility in the city, newspapers, and information from the official 

website of the city government. Meanwhile, the selected city is a city that is included in the Global Cities Index 2018 released by A.T. 

Kearney. namely Singapore with consideration of ease in obtaining information, data availability, and data disclosure regarding the 

application of smart mobility in the city. 

          The City of Bandung data was taken from interviews with related agencies such as Department of Transportation Bandung, the 

Bandung City Communication and Information Office, and also visited the Trans Metro Bandung (TMB) Corridor, The Street 

Everybody Happy Bike Station (BOSEH), Leuwi Panjang Terminal and Terminan Cicaheum Terminal to see clearly related to the 

implementation implemented. Any changes and differences that occur, is updated according to the actual situation. Based on the result 

of interviews, FGD, and questionnaire distribution to 31 respondents, we found that the readiness index of smart mobility in Bandung 

is as shown in Table 4. 

 

Table 4. Validity test result 

 

Variabel Indicator Index Category 

Location Efficiency Support for Sustainable Growth 68,15 Enough 

Location Efficiency Transit Mode Share 56,95 Bad 

Location Efficiency Accessibility and Connectivity 64 Enough 

Reliable Mobility Multi-Modal Travel Mobility 55,95 Bad 

Reliable Mobility Multi-Modal Travel Reliability 53,62 Bad 

Reliable Mobility Multi-Modal Service Quality 65,15 Enough 

Health And Safety Multi-Modal Safety 63,29 Enough 

Health And Safety Design and Speed Suitability 64,05 Enough 

Health And Safety Pedestrian and Bicycle Mode Share 63,43 Enough 

Environmental Stewardship Climate and Energy Conservation 46,47 Bad 

Environmental Stewardship Emissions Reduction 53,68 Bad 

Social Equity Equitable Distribution of Impacts 59 Bad 

Social Equity Distribution of Access and Mobility 68,71 Enough 

Robust Economy Congestion Effects on Productivity 46,15 Bad 

Robust Economy Efficient Use of System Resources 56,47 Bad 

Robust Economy Network Performance Optimization 57,95 Bad 

Robust Economy Return on Investment 58,6 Bad 

People Discipline 54,33 Bad 

People Awareness 62,14 Enough 

 

          The result shows that the smart mobility index of Bandung is 61 which indicates bad and still need much improvement. The 

lowest score is given to the indicator of “Congestion Effects on Productivity” with a value of 43.48, where majority respondents agree 

that congestion level is high. Meanwhile, the highest score is achieved by indicator of  “Distribution of Access and Mobility” with a 

value of 68,71 that can be interpreted quite well. This indicator has a high value because majority respondents feel public transport 

rates are cheap. 

          Bandung Netizen has been active in social media to simplify the lines of communication with the community. Therefore, this 

research also performing Word cloud illustration to find out the public perception of Bandung City related to smart mobility with 

utilizing data on social media Twitter that can be seen in Fig. 4. 

 
Fig. 4. Word Cloud Illustration 
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          Gathering data is proceeded by crawling data with combinating mention and keyword on tweet that related to smart mobility 

such as @AtcsBandung, @BDG_CommandCtr, @HumasBdg, @PemkotBandung, smart mobility bandung, transportasi bandung, 

dishub bandung, trans metro bandung, tmb, damri bandung, boseh, bus sekolah bandung, mobilisasi bandung, jalanan bandung, jalan 

bandung, jln bandung, lalu lintas bandung, traffic bandung, trotoar bandung, pedestrian bandung, jalan kaki bandung, disabilitas 

bandung, sepeda bandung, parkir bandung and . Total tweets that succeeded to appear is 1697 with 6340 words which have a very 

random result and no one specifically discusses smart mobility. This is proving that the application of smart mobility in Bandung 

cannot be analyzed yet. Analytical data requires a very large amount of data and with sentiment analysis in order to be used optimally 

in decision making. 

 

V. CONCLUSIONS 

          Both of readiness index and word cloud illustration indicate that improvements must be done continuously by stakeholders to 

optimized the smart mobility implementation. Every indicator has various weaknesses, strengths and problems. It is expected that 

smart mobility implementation in the future can be more targeted and can be implemented based on the priority level. So that the 

improvement and development of the transportation services produced can also be more efficient and in accordance with needs. 
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ABSTRACT 
The objective of this study was to compare the productive and reproductive parameters of two genotypes (Holstein Friesian and Jersey 
crossbred cattle) in Chitwan district under farmers managed condition. Data on productive and reproductive traits like Milk yield in 
current lactation (LMY), Annual milk yield (AMY), Lactation length (LL) Age at first calving (AFC), Gestation length (GL), and Dry 
period (DP) were collected from 303 crossbred cows (131 Holstein crossbred and 172 Jersey crossbred) from households, 
smallholder’s farms and commercial farms of Chitwan during the month of November 2014 to April 2015. Data collected were 
cleaned, coded, entered into MS-Excel and analyzed by using SPSS 16.0 software version. Results indicated that Milk yield in current 
lactation and Annual milk yield were significantly (p<0.05) affected by breed. That means milk yield in current lactation 
(3562.00±134.39 ltr.) and annual milk yield (3500±123.96 ltr.) were observed highest in Holstein crossbred cows as compared to 
Jersey crossbred cows. However, Lactation length, Age at first calving (AFC), Gestation length (GL) and Dry period (DP) were not 
affected by breed (p>0.05). The tendency of highest Lactation length (LL) (309.20±3.66 days), Gestation Length (GL) (297.60±8.93 
days) and Dry period (DP) (72.74±9.78 days) were recorded in the Holstein crossbred cows whereas Age at First calving (AFC) 
(918.70±20.42) was comparatively higher in Jersey crossbred cows. Roughly similar feeding and managerial practices including short 
duration of study period during humid sub-tropics condition indirectly affected the findings of this study and need to perform the 
same task including more number of animals for a longer period of time for better output before recommendation. 
 
Keywords: Productive; Reproductive, Holstein, Jersey, Performance. 

INTRODUCTION 
Livestock is raised for the purpose of milk, meat, eggs, wool, labor, etc. by smallholder farmers and also commercially in Nepalese 
context. In Nepal; Livestock along with its products like meat, milk, and hides solely contribute 11.5 % of national GDP (CBS, 2011), 
and 25.68% of the Agriculture GDP (MoAD, 2014). Livestock is an integral part of Nepalese farming which provides draught power, 
FYM, and household fuels also. Cattle are the major source of animal traction and dung/manure in Nepal. Though the largest mass of 
cattle was present in Nepal, the annual growth rate is almost zero as compared to other livestock farming. According to MOAC 
statistics (2011/12), the livestock population of cattle was about 7244944 with the annual growth rate of 0.42 percent during 2011/12. 
The cow is just used for the production of milk in Nepal. As cow is our national animal, it is not used as meat production in Nepal.  
During 2011/12; MoAC statistics showed that the population of milking cows and annual growth rate was 998960 and 1.8 percent 
respectively whereas cow milk production and its annual growth rate was 468913 MT and 3 percent respectively. Improvement and 
evolution of livestock primarily depend on genetic potential and better nutrition, control of disease, better management practices 
accelerate the genetic potential of the animal. The productivity of dairy cattle is mostly affected by climatic stress like; high heat 
stress, high humidity, and erratic rainfall in the tropics (Ansell, 1985). 
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Overall productive parameters are directly related to the reproductive parameters and a better environment is always necessary for the 
expression of the capability of animals. Any alteration in the environment seriously influences productivity via disturbing 
reproductive performances (Haque et.al. 2011). Hence, this study was carried out to compare the major important productive and 
reproductive traits of Holstein and Jersey crossbred cows in Humid subtropics of Chitwan under farmers managed condition. As the 
pheno-genetic evaluation of cattle breed has been scarcely estimated in Nepal, this study will estimate the best productive and 
reproductive traits and makes easy in arranging the suitable strategies for genetic improvement of cattle. 

MATERIALS AND METHODS 
The study was conducted in Chitwan district and the site was majorly situated in Khairahani Municipality, Chitrawan Municipality, 
Bharatpur Municipality, Narayani Municipality and Divyanagar VDC of Chitwan district. According to the Department of Hydrology 
and Meteorology Nepal, the study area was located in an altitude of 141-1943 masl with a temperature range of 180 C- 32.20 C. The 
data were collected from the smallholder’s farms and households in the above-mentioned area during the month of November 2014 to 
April 2015. The information on the productive and reproductive performances of 303 cows of two genotypes was collected for this 
study. The experimental animal was divided into two genetic groups according to their genetic compositions, such as Jersey crossbred 
and Holstein crossbred. Management of herd and feeding in the smallholder’s farms and households were roughly uniform throughout 
the year. As per the availability of grazing area, both the grazing and stall feeding was done all over the year. In the farms and 
households, cattle were provided with the concentrates feed twice a day. Concentrates mostly include wheat bran, rice bran, oil cakes 
(Mustard), salts and readymade pellet feeds in some commercial farms. Fodder/forages/grasses like Oat, Ipil (Lucaena species), 
Melia, Napier etc. were cultivated by the peoples in such area and provided to the cattle during its availability. Traits mostly closer 
with production and reproduction were focused for analysis like; Lactational Milk Yield (LMY), Annual Milk Yield (AMY), 
Lactational Length (LL), Age of Firs Calving (AFC), Gestation Length (GL) and Dry Period (DP). The collected information was 
entered into MS-Excel then coded and analyzed by using SPSS 16.0 version. Results obtained after analysis were compared and then 
identified the approximately better performance showing genotype for the recommendation. 
 

RESULTS AND DISCUSSION 
Milk Yield (MY) 
The least-square means of Lactational Milk Yield (LMY) and Annual Milk Yield (AMY) inclusive of SE for both breeds are 
presented in table 1. The result showed that higher LMY (3562.00±134.39 ltrs.) was recorded in the HF crossbred cattle as compared 
to the Jersey crossbred cattle (2968.00±104.30 ltrs.). The highest AMY was also observed in Holstein crossbred (3500±123.96 ltrs.) 
and the lowest AMY was recorded in Jersey crossbred (3029.00±96.20 ltrs.). The least-squares analysis of variance showed that LMY 
and AMY were significantly affected by breed (p<0.05). That means genotype had a significant effect on lactational and annual milk 
production where annual milk yield was adjusted to 305 days of the standard lactation period. Milk yield of Holstein crossbred cows 
that obtained from the present study was almost similar with the findings of Haq et. al. 1993 (3643.28±121.26 ltrs.) which was 
performed in Kaspur, Pakistan during 1985-1991 in Friesian cattle. Sattar et. al. (2005) reported the lower milk yield in Friesian cattle 
as compared to the current findings of milk yield. Palladino et. al (2010) reported the higher milk yield (4422.50±161.65 ltrs.) in 
Jersey cattle under grazing conditions as compared to present findings. The fluctuations in the Milk yield is due to breeds, parity 
differences, LL, herd, climate, and few managerial practices. 

Lactational Length (LL) 
The Least square means of Lactation Length (LL) along with standard error was presented in Table 1. The result showed that the 
tendency of highest LL (309.20±3.66 days) was found in the Holstein crossbred cows whereas comparatively lowest LL (300.70±2.84 
days) was observed in Jersey crossbred cattle. Analysis of Variance showed that breed had no significant effect (p>0.05) on lactation 
length. The estimates of the LL of Holstein crossbred cows of the present study were almost similar to the findings of Dabduab and 
Misra (1988) where they reported average LL of 303.2 days for pure-bred Friesian in Iraq. Perez and Ronda (1983) reported the 
higher LL (315±17.9 days) in Indian HF cattle as compared to the present findings. Gogoi et. al. (1993) recorded the bit highest 
lactation length in Jersey cattle in the hill country of Sri Lanka. However, LL greater than 305 days will hinder the calving interval 
and quite bit higher least square mean for LL observed in HF crossbred cattle in the present study shows that HF cows were not dried 
off at the proper time and continued to milk for bit extended period. 

Table 1. Least Square means along with SE of Productive parameters of HF and Jersey crossbred cattle in humid sub-tropics of 
Chitwan under farmers managed condition (2014/2015). 

 
 
Breed/Genotype 

Productive Parameters 

LMY (ltrs) AMY (ltrs) LL (days) 
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HF crossbred  3562.00±134.39 3500.00±123.96 309.20±3.66 

Jersey crossbred 2986.00±104.30 3029.00±96.20 300.70±2.84 

Sig. S S NS 

Where; S=Significant, NS=Non-Significant 

Age at First Calving (AFC) 
The Least square means of Age at First Calving (AFC) inclusive of SE was presented in Table 2. Analysis of Variance showed there 
is no significant difference (p>0.05) on AFC between both genetic groups. However, the tendency of shorter AFC (901.70±26.31 
days) was observed in the Holstein crossbred cattle whereas analogously highest AFC (918.70±20.42 days) was recorded in Jersey 
crossbred cattle. Sandhu et. al. (2011) reported the almost similar finding of AFC (894.74±13.11 days) of Holstein crossbred cattle as 
compared to the present findings. Higher AFC (1237±0.00 days) were reported by Morsi et. al. (1986) in Friesian heifers. In the case 
of Jersey heifers, Njubi et. al. (1992) reported the bit highest AFC (31 months) as compared to the present findings. This fluctuation 
might be a cause of herd differences and timely mating via heat detection.  
Gestation Length (GL) 
The Least square means of Gestation Length (GL) together with SE was shown in Table 2. Analysis of Variance revealed that GL was 
poorly affected (p>0.05) by both genetic group i.e. there are no significant differences on GL between both crossbred cattle. However, 
the tendency of higher GL (297.60±8.93 days) was recorded in the HF crossbred cattle whereas comparatively lower GL 
(293.60±6.93 days) was seen in Jersey crossbred cattle. Majid et. al. 1995 also reported a non-significant variation in GL among 
different genotypes. Rahman et. al. (1987) found a range of GL of 270-285 days which is almost similar with results of present 
findings. 

Dry Period (DP) 
The least-square means of Dry Period (DP) along with SE was presented in Table 2. Analysis of variance showed statistically similar 
(p>0.05) DP for both genetic groups. But, the tendency of DP of HF crossbred cattle was a bit higher (72.74±9.78 days) as compared 
to the Jersey crossbred cattle (64.24±7.59 days). Abou-Bakr et. al. (2006) reported the lower DP (63.4 days) in Friesian cattle as 
compared to the DP of HF crossbred cattle in present findings. Hossain and Routledge et. al. (1982) observed the lower DP (57±29 
days) in Jersey crossbred as compared to the DP of Jersey crossbred obtained from present findings. In the present study, the DP of 
cows were long in comparison with other pure crossbred cows. The variation is mainly due to the genetic fraction of cattle (i.e. 
genetic purity/percentage alteration cause of improper breeding in some HHs) and hot-humid condition. Relatively, shorter DP is 
always necessary to get the fruitful advantages from the cattle in commercial farms. 
 

Table 2. Least Square means along with SE of Reproductive parameters of HF and Jersey crossbred cattle in humid sub-tropics of 
Chitwan under farmers managed condition (2014/2015). 

 
 
Breed/Genotype 

Reproductive Parameters 

AFC (days) GL (days) DP (days) 

HF crossbred 901.70±26.31 297.60±8.93 72.74±9.78 

Jersey crossbred 918.70±20.42 293.60±6.93 64.28±7.59 

Sig. NS NS NS 

Where; S=Significant, NS=Non-Significant 
 

CONCLUSION 
The results of observed traits were statistically similar between crossbred cattle however, Lactational Milk Yield (LMY) and Annual 
Milk Yield (AMY) was statistically different. Conclusively, better milk yield including slightly longer Lactation Length (LL) and 
short Age of first calving (AFC) was observed in the HF crossbred cattle whereas Gestation Length (GL) and Dry Period (DP) tended 
to lower/shorter in Jersey crossbred cattle in humid sub-tropics of Chitwan under farmer-managed conditions. As feeding and 
management in the households and commercial farms of study area were roughly similar and short study period during humid sub-
tropics in the scattered area might lead to statistically similar findings except LMY and AMY. To get a better output in productive and 
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reproductive efficiency, proper management and care are genuinely needed in terms of feeding, breeding, housing, and health 
services. 
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Abstract- Future predictions of rainfall patterns in water-scarce regions are important and essential for effective water 

resources management. Global circulation models (GCMs) are commonly applied to conduct such predictions. However these 

models are complex and expensive. Moreover, their results are associated with uncertainties and variations for various 

greenhouse gas emission scenarios. This study involves predicting future rainfall under different scenarios of GCMs for 

Mandalay, upper Myanmar. Four GCM models under RCP4.5 and RCP8.5 scenarios are used to predict the future rainfall. 

Linear scaling method was applied for bias correction of GCM data relative to observed rainfall in Mandalay (1981-2005). 

Coefficient of determination (R2) and root mean square error (RMSE) are determined before and after bias correction to 

check the model’s performances. Among studied GCM models, MIROC-ESM model is found as the best and therefore, this 

model is applied to predict future rainfall. While comparing with RCP4.5 and RCP8.5 data and, observed data (2006-2015), 

RCP4.5 is fitter than RCP8.5. Under RCP4.5 scenario, the highest monthly rainfalls in 2020, 2050, 2080 and 2100 are 160mm, 

171mm, 169mm and 180mm respectively. From this study, it is observed that the annual rainfall shows increasing trend under 

RCP4.5 scenario. 

Index Terms- GCM models, Bias correction, Linear scaling method, RCP scenarios, Rainfall 

I. INTRODUCTION 

lobal climate change is affecting and influencing water resources and several other aspects of life in developing countries. Most

of regions in the world are facing with challenges due to the climate change. Climate change causes significant risks to the

security of water resources in Asia region. Likewise, Myanmar’s climate is changing and climate variability affects communities and 

social-economic sectors in the country. Some climate change impacts are already observable and there is broad scientific consensus 

that further change will occur. Climate change profoundly affects the natural and social environment. The regional climate has been 

changing as evidences by increasing in temperature and rainfall intensity. 

Climate change causes many impacts on changes in precipitation, availability of fresh water, floods and droughts of 
hydrological systems. Particularly, changes in precipitation or rainfall patterns are very important because it is the main driver of 

hydrologic cycle. Water resources are facing with considerable uncertainties at the regional, national, and local levels due to the 

impacts of climate change. Changes of future temperature and precipitation trend are likely to have impact on the climate conditions 

of regions. 

For weather prediction and climate simulation and projection, general circulation models (GCMs) are used as a primary tool. 

Nowadays, GCM simulations are performed in many research studies. However, the GCMs output remains relatively coarse in 

resolution and is generally considered insufficient for representing local variability necessary for climate change impact studies. So, 

Linear Scaling method can be used for bias correction. 

Forecasting future climate is very important because water resources can be managed more efficiently and necessary plans of 

adaption can be prepared. Due to forecasting the rainfall, people can prepare to protect from damage to crops, soil erosion, water 

logging, flooding, disease outbreak and socio-economic challenges. Therefore, this study aims at future prediction of rainfall for the 

selected area, Mandalay in Myanmar. 

II. STUDY AREA

    The case study area, Mandalay is the second largest city in Myanmar and the former capital city of Myanmar (Burma).  It is located 

on the east bank of the Ayeyarwady River. The latitude and longitude coordinates for Mandalay are 21° 58' 29" N, 96° 05' 01" E. 

Mandalay enjoys a semi-tropical climate, which characterized by warm to hot summer and mild to cold winter. Mandalay receives the 

less rainfall than other regions, fluctuating from 10 to 180 mm, with the heaviest rainfall occurring in May, June, August, September 

and October (rainy season). The location of Mandalay is shown in Figure 1. 

G 
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Fig. 1 Observed Monthly Average Rainfall (1981-2005) 

III. DATA DESCRIPTION

 Rainfall data for Mandalay station is collected for 35 years record (1981-2015) from the Department of Meteorology and Hydrology, 
Myanmar. GCMs are used to simulate the present climate and projected future climate. Daily data of climate variable (precipitation) 
are built by converting the original download file (net CDF) of GCMs into raster data using ArcGIS 10.1. Figure 2 shows observed 
monthly average rainfall for baseline period (1981-2005) of Mandalay station. 

Fig. 2 Observed Monthly Average Rainfall (1981-2005) 

IV. METHODOLOGY

A. Description of bias correction 

Bias correction is evaluated the simulation of rainfall using standard evaluation metrics such as monthly and seasonal mean 

values. Bias correction is usually needed as climate models often provide bias representation of observed times series due to 

systematic model errors caused by imperfect conceptualization, discretization and spatial averaging within grid cells. For future 
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climate, bias correction has led to a higher level of agreement among the models in predicting the magnitude and capturing the 

spatial pattern of extreme climate indices. 

 Among various kinds of methods for bias correction, linear scaling method is applied in this study. Linear scaling method 

aims to perfectly match the monthly mean of corrected values with that of observed ones. The linear-scaling approach operates 

with monthly correction values based on the differences between observed and raw data as described in equation (1). 

         =          
         

          
         (1) 

where, 

        = corrected rainfall on the d
th

 day of m
th

 month 

        = the raw rainfall on the d
th

 day of m
th

 month 

          = the mean value of observed rainfall at given month m 

          = the mean value of raw rainfall (GCMs) at given month m 

B. Selection of GCMs 

There are many GCMs, which provide projections of future climate under scenarios that might alter the evolution of the 

climate system. Four GCM models (CanESM2, GFDLCM3, MIROC-ESM and MIROC-ESM-CHEM) under RCP4.5 and 

RCP8.5 simulations data are used to show the range of future projections. GCMs are selected depending on data availability 

and, their performances are checked with statistical criteria. In this study, coefficient of determination (R2) and root mean 

square error (RMSE) are determined for selection of the best-fit GCM model. Table I shows the resolution and data availability 

of GCMs. 

 Table I 

GCM MODELS, THEIR ORIGIN, RESOLUTION AND CLIMATE SCENARIOS 

Sr 
Model 

Name 
Origin Scenarios 

Grid (Long-

Lat) 

1 CanESM2 
Canadian Earth System Model 

Version 2 

RCP4.5 

RCP8.5 
128 x64 

2 GFDL-CM3 
Geophysical Fluid Dynamics 

Laboratory Climate Model Version 3 

RCP4.5 

RCP8.5 
144x90 

3 
MIROC-

ESM 

Model for Interdisciplinary Research 

on Climate-Earth System 

RCP4.5 

RCP8.5 
128x64 

4 

MIROC-

ESM-

CHEM 

Atmospheric Chemistry Coupled 

Version of Model for Interdisciplinary 

Research on Climate-Earth System 

RCP4.5 

RCP8.5 
128x64 

C. Root Mean Square Error (RMSE) and Coefficient of Determination (R
2
) 

Root Mean Square Error (RMSE) in equation (2) is used to measure the similarity and the difference between values predicted by a 

model and observed values. 

       
 

 
∑        

  
    1/2                                                                

         (2) 

where, 

   = observed data 

                    = modeled data 

Coefficient of determination (R
2
) in equation (3) measures the strength of a linear relationship between two variables of modeled and 

observed rainfall. 

R= NΣxy - (Σx) (Σy) / (√(N Σx2 - (Σx)2)√(N Σy2 - (Σy)2))        ( 3 ) 

where, 

N = Number of monthly rainfall = 300 (1981-2005) 
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V. RESULTS AND DISCUSSION 

Table II describes root mean square error (RMSE) and coefficient of determination (R
2
) for before and after bias correction. The 

model with lower RMSE and the higher R
2
 means the best one. MIROC-ESM model gives them and it becomes the best for Mandalay 

(R
2
 = 0.51, RMSE = 60). The observed monthly rainfall and bias corrected rainfall for Mandalay is illustrated in Figure 3. It is noticed 

that the observed and simulated average monthly rainfall values (given by MIROC-ESM model) are much closed. 

Table II 

R
2
 AND RMSE VALUES BEFORE AND AFTER BIAS CORRECTION 

Fig. 3 Observed Rainfall and Bias-Corrected Rainfall for the Base Line Period (1981-2005) 

 For evaluation of best fit scenario, rainfall under two different scenarios RCP4.5 and RCP8.5 are compared with observed rainfall 

data (2006-2015) for Mandalay station as shown in Figure 4. It is observed that RCP4.5 is fitter than RCP8.5. The predictions of 

monthly rainfall under RCP4.5 scenario are compared with the baseline period for Mandalay as shown in Table III. Under RCP4.5 

scenario, the predicted annual rainfalls are observed to be 836, 886, 841 and 921mm in the 2020, 2050, 2080 and 2100 respectively. 

Fig. 4 Comparison between Different Scenarios and Observed Rainfall (2006-20015) 

GCM Models 

R
2
 RMSE 

Before 

Correction 

After 

Correction 

Before 

Correction 

After 

Correction 

CanESM2 0.11 0.32 143 66 

GFDL-ESM 0.19 0.2 87 83 

MICRO-ESM 0.24 0.51 83 60 

MICRO-ESM-CHEM 0.23 0.32 82 69 
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Table III 

MONTHLY RAINFALL FOR FUTURE PERIODS TOGETHER WITH BASELINE PERIOD (1981-2005) UNDER RCP4.5 

SCENARIOS 

Future monthly rainfall is predicted from the best fit GCM models under RCP4.5 scenario for Mandalay.  The future monthly 

rainfall for the years 2020, 2050, 2080 and 2100 are illustrated in Figure 5. September shows the maximum rainfall in 2020, 2050, 

2080 and 2100. In 2100, May and August show the second-maximum rainfall. May has the second highest rainfall in 2080. In both 

2020 and 2050, August has the second-maximum rainfall. 

The projected seasonal rainfall for 2020, 2050, 2080 and 2100 is illustrated in Figure 6. The rainy season (June-September) in 

the 2020, 2050, 2080 and 2100 gets 491mm, 494mm, 478mm and 523mm under RCP4.5 scenario. Figure 7 illustrates the annual 

rainfall for the future period (2020-2100) under RCP4.5 scenario. The annual rainfall of Mandalay shows increasing trend under 

RCP4.5 scenario. 

Fig. 5 Future Monthly Rainfall in Mandalay 

Month 

Monthly Rainfall (mm) 

Base Line Period (1981-2005) 
RCP4.5 Scenario 

2020 2050 2080 2100 

J 0 1 2 1 1 

F 4 15 7 8 8 

M 6 7 3 7 2 

A 48 57 57 53 46 

M 128 121 122 126 152 

J 103 113 119 107 108 

J 70 82 89 78 84 

A 132 137 163 125 152 

S 153 160 171 169 180 

O 115 100 99 112 122 

N 43 40 49 50 66 

D 4 3 5 5 1 

Annual 806 836 886 841 921 
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Fig. 6 Future Seasonal Rainfall in Mandalay 

Fig. 7 Annual Rainfall under RCP4.5 Scenario 

VI. CONCLUSION

By simulating four GCM models for the historical period (base line period) (1981-2005), future rainfall for the periods: 

2020, 2050, 2080 and 2100 under RCP4.5 and RCP8.5 scenarios are predicted. The model having the highest R2 value and the lowest 

RMSE show good agreement with the observed data for Mandalay station. MIROC-ESM model is the most suitable among the 

studied models for Mandalay. The monthly, seasonal and annual rainfall for the current time period and future are analyzed. It is 

observed that the rainfall mostly occurred in the future periods through 2020-2100 are fluctuated. The annual rainfall under RCP4.5 

scenario has a rather fluctuation throughout 2020-2100 period with the increasing trend. 
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Abstract- The purpose of financial reports is to deliver reliable 
financial information that is useful for different categories of 
stakeholders to take well-informed decisions. The primary role of 
the audit committee is to supervise the internal process of 
preparing financial report and to ensure that the conflict of interest 
between management and shareholders is minimized so as to 
enhance the quality of financial report. The study examined the 
effect of Audit Committee Effectiveness on the growth of Firms 
Performance in Nigeria with emphasis on Eight Public Quoted 
Banks in Nigeria.  The data were sourced from the annual reports 
and accounts of eight banks in Nigeria for 2011-2015 independent 
variables proxied on the size of audit committee, the frequency of 
meetings of audit committee and the financial literacy of audit 
committee members while profit before tax was the dependent 
variable. The data were analyzed using Ordinary Least Square 
(OLS) regression and E-view software package was used. The 
findings revealed that audit committee size, frequency of audit 
committee’s meetings and financial literacy of audit committee 
members have no significant effect on firms’ performance in 
Nigeria. The variables in the model is insignificant at the 5% 
critical level and the regression coefficient reveals that 5.31% of 
the total variation in firms performance is accounted for by audit 
committee size, 11.18% of the total variation in firms performance 
is accounted for by audit committee’s frequency of meeting and 
8.16% of the total variation in firms’ performance is accounted for 
by the financial literacy of audit committee members. It is 
recommended that Nigerian banks should have a board committee 
members from diverse professional backgrounds and at least 5-
member, at least 20% of the audit committee members should be 
financially literate for them to be able to interpret items on the 
financial report, at least  four meetings should be held in a year by 
the audit committee so as to address issues of corporate 
governance every quarter and resolutions of audit committee 
meeting should be implemented to make the expenses incurred on 
them worthwhile.       
 
Index Terms- Audit, Audit Committee, Audit Committee Size, 
Financial Performance, Nigerian Banks 
 

I. INTRODUCTION 
he purpose of financial reports is to deliver reliable financial 
information that is useful for different categories of 

stakeholders in taking quality decisions. Quality financial 
reporting is the outcome of a dependable corporate governance 
system that can guide creditors and investors in making 

investment decision with minimal risk. Audit committees 
establishes checks and balances in the internal control system 
through the association of internal auditors and external auditors 
to ensure that the management comply with the laid down rules 
(Buallay, 2018; Saibaba and Ansari,2011). The major function of 
the audit committee is to improve the board oversight function, 
enhance the quality of financial reporting, boost auditor’s 
independence and improve the quality of decision making by the 
management (Alderman et al, 2011). Ultimately, external auditors 
reinforce the oversight function of the audit committee by 
expressing independent opinions on annual accounts and reports 
of firms. Auditors opinion about financial report reasonably 
guarantees objectivity the absence of bias and or material 
misstatement that can mislead the users of financial report. 
Therefore, audit committee and external auditors play important 
role in giving credence to the validity, acceptability and reliability 
and ultimately guide the users of financial report in decision 
making (Abdullah et al.,2014). Carcello and Neal (2000), posited 
that audit committee serves as a very germane governance tool 
because there is potential litigation and reputation risk faced by 
audit committee members. It is their duty to discharge their 
responsibilities effectively and efficiently because of the liability 
their negligence can cause for the organization and the committee 
members. However, such liability does not affect the audit 
committee members in Nigeria under the current law except in the 
law of public opinion. Despite this lacuna, the audit committee 
plays an important monitoring role to assure the quality of 
financial reporting and corporate accountability. We thus expect 
that firms with high-quality audit committees are less likely to 
have internal control weaknesses than firms with low-quality audit 
committees.  
         However, due to collapse of corporate giants such as Enron, 
WorldCom and Satyam, regulators have called to question the 
effectiveness and the competence of audit committee and the 
professional capacity of external auditors in ensuring that financial 
statements show truth and fairness and audit exercise are 
conducted objectively without bias. It is very unfortunate that 
records of corporate scandals that led to the failure of corporate 
entities in Nigeria are hardly made available for research purpose 
and thereby making it difficult to domesticate our findings. This 
local development requires improvement as the audit committee 
can play a major role in supervising the the audit process and assist 
in the minimization of areas of dispute between board and the 
auditor (Helen and Arnold,2011). The weakness of corporate 
governance is probably one of the most important factors that led 
to the corporate failure and it also reduced the quality of financial 
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reporting and the perception of the users of financial reports. It is 
high time we improved the integrity of financial reporting through 
greater accountability, responsibility, and sound corporate 
governance mechanisms (Saudagaran, 2003). 
         There are about 23 banks in Nigeria after the consolidation 
policy of 2004 and they are all publicly quoted companies which 
are required by law to publish their financial reports. This study 
used eight banks as sample and they are First Bank of Nigeria Plc, 
GT Bank Plc, Zenith Bank Plc, Ecobank Plc, FCMB Plc, UBA 
Plc, Fidelity Bank Plc, Access Bank Plc. For the purpose of this 
study, the reports of eight (8) banks shall be considered for a 5year 
period between 2011 to 2015.The reason for the choice of this data 
is that these banks are among the top ten banks in Nigeria in terms 
size and the economy witnessed stability in those years.  
 

II. LITERATURE REVIEW 
2.1 Audit Committee in Nigeria  
         In Nigeria, audit committee is brought into existence by the 
Companies and Allied Matters Act (CAMA, 1990) and its subset 
of the board. The external auditor in addition to providing an audit 
report to the shareholders at annual general meeting is also 
expected in the case of public company to also make a report to an 
audit committee which shall be established by the public company 
(section 359 (3), CAMA, 1990). The audit committee consists of 
an equal number of directors and representatives of the 
shareholders of the company (subject to a maximum number of six 
members) and it has the responsibility to examine the auditor’s 
report and make recommendations thereon to the annual general 
meeting as it may deem fit. Member of the audit committee are not 
be entitled to remuneration and their tenor is subject to re-election 
annually. Any member may nominate a shareholder as a member 
of the audit committee by giving notice in writing of such 
nomination to the secretary of the company at least twenty-one 
days before the annual general meeting. (Section 359 (4-5), 
CAMA, 1990). Subject to such other additional functions and 
powers that the company's articles of association may stipulate, 
the objectives and functions of the audit committee shall be to:- 
          (a)Ascertain whether the accounting and reporting policies 
of the company are in alignment with legal requirements and 
ethical practices;  
          (b)Review the scope and planning of audit exercise;  
          (c)Review the findings on management matters in 
conjunction with the external auditor and departmental responses 
to the issues raised;  
          (d)Continually review the effectiveness of the company's 
accounting and internal control systems:  
          (e)Make recommendations to the Board on the appointment, 
removal and remuneration of the external auditors; and  
          (f)Authorize the internal auditor to carry out investigations 
into any activities of the company which may be of interest or 
concern to the committee. (SEC359 (6), CAMA 1990)  
 
2.2 Qualifications of Audit committee Members 
         According to Companies and Allied Matters Act, CAMA 
1990, Section 359 (3 & 4), that relates to qualification and 
experience of audit committee members, including the chairman 
provides that: “The chairman of the audit committee should be a 
non-executive director, to be nominated by the members of the 

audit committee. Basically, members of the committee should be 
able to read and understand basic financial statements, and 
should be capable of making valuable contributions to the 
committee’’. The draft rule by the Financial Reporting Council 
(FRC), requires that membership of the audit committee should 
have professional qualification to guarantee their understanding of 
financial statements. Consequently, Financial Reporting Council 
of Nigeria (FRCN) in its draft rule directed that audit committee 
members of companies must be members of certified professional 
accounting body in the Country. The Council had based its 
argument on the premise that professional accountants are more 
reliable, noting that their education and training allow for their 
judgment to be relied upon. However, leaders of renowned 
shareholder groups had disagreed with this guideline, as they 
described it as unnecessary and that it should be urgently reversed. 
The argument of the renowned shareholders group is predicated 
on the fact that the rule contravenes section 359(3) and (6) of 
Companies and Allied Matters Act, Cap. C20 which did not state 
specifically that audit committee member should be professionally 
certified. The draft rule contained in a circular titled “Transitional 
Concessions Agreed between the Nigerian Stock Exchange (NSE) 
and the Financial Reporting Council of Nigeria (FRC) regarding 
Rules 1& 2 of the FRC’s Rules” published by the NSE on March 
29, 2016, with reference no: NSE/LARD/LRD/CIR5/16/03/29, 
states thus: “Chairman of audit committee, to annual report, 
financial statements, accounts, financial report, returns and other 
documents of a financial nature, shall be a professional member of 
an accounting body established by Act of the National Assembly 
in Nigeria.” It, however, states that current chairmen of the audit 
committee shall be permitted to attest to accounts of financial 
nature regardless of whether he is a professional member of an 
accounting body or not for the current financial year only. The 
FRCN added in the circular that “The foregoing concessionary 
arrangement shall apply only to entities which, in the case of a 
holding company shall include its subsidiaries): (i) Which are not 
currently in court with the FRC and/or having any of its director(s) 
currently holding FRCN numbers that have been suspended by the 
FRC. Every subsequent annual report, financial statements, 
accounts, financial report, returns and other documents of a 
financial nature of the audit committee shall be attested to by a 
chairman who is a professional member of an accounting body 
established by Act of National Assembly in Nigeria in compliance 
with FRCN Rule 2.” Now that the federal government has 
suspended the FRC’s corporate governance draft rule and 
appointed a new executive team, it will be proper if the 
controversial corporate governance code is holistically and 
meticulously addressed. However, the FRC’s insistence that 
members of the audit committee must possess a professional 
qualification from any accounting body came up as a result of the 
mediocrity being displayed by some shareholders who occupy 
audit committee positions. The limitation in their financial literacy 
affect their judgement on the financial statement.  Most times they 
exhibit ignorance as they lack understanding of the basic 
accounting principles. This obviously reduced their contribution 
and ability to by query accounts of companies for further 
clarifications. The motivation to belong to the audit committee is 
merely driven by the monetary benefit attached. However, if the 
current leadership of the FRC follows through with the position of 
the Council on qualifications for audit committee membership, it 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9315
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              90 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9315    www.ijsrp.org 

should first of all move for the amendment of CAMA. It is only 
when CAMA is amended and the section 359(3) and (6) of Act, 
Cap. C20 is expunged that the FRC’s proposed rule could be 
pursued to a logical conclusion. 
 
2.3 Firm’s Performance 
         Firm performance is critical to the economic well-being of 
the shareholders and other interested stakeholders. However, the 
integrity of financial reporting is not reliable without sound 
oversight function of the Audit Committee and the 
macroeconomic system may be exposed to a major risk. For 
instance, Flamholtz, Das and Tsui (1985) appraised the concept of 
performance and its measurement from traditional perspective, 
where they regarded the term as an element of the planning and 
control cycle that captures performance data, enables control 
feedback, influences work behaviour. In the words of Simons 
(1990), the concept of performance centers around monitoring of 
organization’s objectives and the implementation of strategy to 
achieve the set objectives. Generally, performance measurement 
plays an important role in the development of strategic plans and 
evaluating the achievement of organizational objectives and 
serves as a pointer to organization’s growth (Simons, 1990: Ittner 
and Larcker ,1998). Therefore, Khan, Shah, and Atta (2009) with 
respect to the company’s present and future performance opined 
that performance can be seen from many perspectives, such as 
profit before tax, profit after tax, growth in earnings per share, or 
market share of a firm. According to them, investors are keen on 
dividend and growth in market price of shares, which attracts 
investors toward investment in shares that will further raise the 
demand in the stock market and will lead to increasing stock prices 
and performance of the stock market. However, Sonnentag and 
Michael (2001) posited that when conceptualizing performance, 
one has to differentiate between an action (that is behavioural) and 
an outcome of the action which ultimately results in performance. 
According to them, the behavioural aspect of the action refers to 
the consequence or result of the individual behavior. The outcome 
aspect described behaviours which may result in outcomes such as 
increased output, growth in sales figures and so on. Based on this, 
financial performance is defined as a subjective measure of how 
well a firm can utilize its assets generate revenues from its primary 
business activities. The term also depicts the overall financial 
health of the firm over a given period of time. 
 

III. THEORETICAL REVIEW  
Agency theory  
         The agency theory is a relationship between the owners of 
economic resources (the principals) and managers (the agents) 
who are charged controlling these resources to achieve the 
objectives of the owners and the agents are to be rewarded (Sarens 
and Abdolmohammadi,2007). Principals appoint agents and 
delegate some decision-making authority and as a result this, the 
principals place their trust in their agents to act in the principals’ 
best interests. Jensen and Meckling (1976), states that in agency 
theory, agents have superior information than the principals and 
this information asymmetry negatively affects the principals’ 
ability to monitor the extent to which their interests are being 
properly protected by the agents. Mostly, the agents use the access 
to superior information to their own advantage at the detriment of 

the principal. Sarens et al, (2007), opine that an assumption of 
agency theory is that principals and agents are rational and to 
maximize their wealth through the contract. However, moral 
hazard may ultimately work against this assumption. Jensen and 
Meckling (1976), opine that agents may be tempted as a result of 
moral hazard to act in their own interest as opposed to acting 
diligently to maximize the principal’s wealth. Since principals do 
not involve in the day-to-day running of the organization, access 
to valuable information may be limited and thereby are unable to 
determine whether or not the agent’s actions are in the best interest 
of the firm. To minimize the impact of moral hazard, principals 
engage in contract to achieve the set objectives by the 
establishment of monitoring processes such as auditing. Watts 
(1998), observes that auditing is considered as a bonding cost paid 
by agents to a third party to satisfy the principals’ demand for 
accountability by the principal. Like any other cost of running the 
business, the cost of auditing is borne by principals to protect their 
economic interests. Farouk and Hassan (1992), discussed the 
importance of the separation of ownership and control and they 
posited that the more diluted the ownership of a company, the 
more robust the choices of the owners and managers, and the more 
effective and reliable the control mechanism established by the 
principals in monitoring the agents. Thus, as the dilution of 
ownership increases, so does the need for effective monitoring. 
Thus, a well-structured auditing processes will be required to 
monitor the agent’s actions once there is separation of ownership 
from management. Louise (2005), states that audit serve as a 
fundamental objective in reinforcing confidence and promoting 
trust in financial information. The principal-agent relationship as 
depicted in agency theory is important to understanding the origin 
of the role of an auditor. 
 

IV. EMPIRICAL EVIDENCE 
         Kamolsakulchai (2015) examined the impact of the Audit 
Committee effectiveness and audit quality on Financial Reporting 
Quality of listed company in Stocks Exchange of Thailand. The 
study investigated the relationship between the audit committee 
effectiveness and audit quality   on Financial reporting quality. 
Panel data were collected from the Form 56-1 and financial 
statements of listed, including three industry groups, in Stock 
Exchange of Thailand from 2008 to 2012; and data was analysed 
using Panel Fixed Effects Models. The results show that audit 
committee effectiveness had a significantly positive relationship 
with financial reporting quality and as the size of audit committee 
increased, financial reporting quality was improved.   
         Rahimi and Amini (2015) examined the relationship 
between audit quality and the profitability in the companies listed 
on Tehran’s securities exchange market. The researcher used two 
variables to measure the audit quality, auditor and the auditor’s 
tenure. The 52 companies listed on Tehran’s securities exchange 
market represented the sample of the study. The study findings 
show that there is a positive and weak relationship between the 
auditor size and the auditor’s tenure period and the company’s 
profitability.  
         Al-Mamun et al (2014) examined the relationship between 
Audit Committee Characteristics, External Auditors and 
Economic Value Added of Public listed Firms in Malaysia. The 
study used EVA as performance measurement tool. The sample is 
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75 firms and the of year observations is 2008-2010. The findings 
of the study show that audit committee independence is positively 
associated with firm performance while audit quality is negatively 
associated with Firms performance. Generally, audit committee 
characteristics have a positive effect on firm performance. 
         Sayyar (n.d) examined the impact of audit quality on firm 
performance for Malaysian listed companies for the period of 
2003 to 2012. The study used audit fees and audit firm rotation as 
proxies for audit quality. Return on assets and Tobin’s Q are used 
as measures for firm performance. The findings show that there is 
an insignificant relationship between audit fees and audit firm 
rotation and Return on Asset. The audit fee is significantly and 
positively related to Tobin’s Q. However, audit firm rotation is 
insignificantly related to Tobin’s Q. 
         Farouk and Hassan (2014) examined the impact of audit 
quality on financial performance of quoted Cement Firms in 
Nigeria. The study is descriptive in nature and it used ex-post facto 
design in carrying out this research. Data were obtained basically 
from the published annual reports and accounts, and notes to the 
financial statements of the four firms that represent the sample of 
the study. Multiple regression analysis using the SPSS Version 
15.0 was employed in analyzing the data and testing the stated 
hypotheses. The results of the findings show that auditor size and 
auditor independence have significant impact on the financial 
performance of quoted cement firms in Nigeria. However, auditor 
independence has more influence than auditor size on financial 
performance. The study recommends that the management of 
quoted cement firms in Nigeria increase the remuneration of 
auditors to boost the auditor’s independence in order to improve 
their financial performance. The study further recommends that 
management should employ the services of audit firms whose 
character and integrity is beyond question. 
 

V. METHODOLOGY 
         The data used for this study were sourced from the annual 
reports and accounts of the following banks, First Bank of Nigeria 
Plc, GT Bank Plc, Zenith Bank Plc, Ecobank Plc, FCMB Plc, UBA 
Plc, Fidelity Bank Plc and Access bank for the (5) year period of 
2011- 2015. The target population for the study is made up of all 
the 23 banks in Nigeria. The criteria used by the study for the 
determination of appropriate sample size are among top 8 banks. 
For the purpose of this study, the basis of measuring audit 
committee effectiveness are audit committee size, frequency of 
meeting and financial literacy of audit committee members. To 
examine the effect of audit committee effectiveness on firms 
‘performance. Firms’ performance is the dependent variable while 
Audit committee size, Audit committee frequency of meeting and 
audit committee financial literacy are the independent variables 

and Ordinary Least Square Regression Model is used to show their 
linear relationship. The level of significance is 5%. 
 
The model developed for this study was adapted based on a 
previous model used by Al-Khaddash et al (2013); which is given 
as : 
 
 
 
 
  
 
 
 
 
         Where AudiQ denotes audit quality, Intersys is internal 
control system, Independ is auditor independency, Efficiency is 
auditing efficiency, Reputation is the reputation of auditing office, 
Fee is the auditing fees, Size is the size of auditing office, 
Specialty is the specialty and proficiency of auditor and ε denotes 
the random error. 
         The model for this study is adapted from the above model as 
follows:   
FirmsP= α + β1Size + β2Freqmeeting+ β3Literacy  + ε 
         Where FirmsP denotes Firms’ Performance, Size denotes the 
size of audit committee, Freqmeeting denotes the frequency of 
audit committee meeting, Literacy denotes the financial literacy of 
audit committee members and ε denotes error term.  
         Size means Audit Committee size and the minimum 
acceptable for this study is 5members and the parameter is for 
Audit committee size for 5members and above is 1 otherwise 0   
         Freqmeeting means Frequency of Audit Committee Meeting 
and the minimum acceptable for this study is 4times. For 
Frequency of Audit committee meeting size 4 above 1 is 1 
otherwise 0 
         Literacy means Financial literacy of Audit Committee 
members and the minimum acceptable for this study is 20%. For 
Financial literacy of members and the minimum is 20% and above 
is 1 otherwise 0 
The following are the hypotheses of the study, 
Ho1 : Size of audit committee  has no significant effect on firms’ 
performance in Nigeria . 
Ho2 : Audit committee meeting frequency has no  significant 
effect on firms’ performance in Nigeria. 
Ho3 : Audit committee members’ financial literacy has no  
significant  effect on firms performance in Nigeria. 
 
TEST OF HYPOTHESIS 1 
Ho1 :  Size of audit committee has no significant effect on Firms 
performance in Nigeria 
 

Model 1: OLS, using observations 1-40 
Dependent variable: Firms’Performance 
  
 
 
 
 
 

AuditQ= α + β1Intersys + β2Independ + β3Efficiency 
+ β4 Reputation + β5Fee + β6Size + β7Specialty + ε 
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Table 1 
 

 Coefficient Std. Error t-ratio p-value  
Const 38.9079 9.07619 4.2868 <0.0001 *** 
Audit_Commitee 
size 

−1.01635 2.00852 −0.5060 0.6152  

 
Mean dependent var  35.31000  S.D. dependent var  39.58521 
Sum squared resid  76375.02  S.E. of regression  39.88917 
R-squared  0.05306  Adjusted R-squared -0.015417 
F(1, 48)  0.256058  P-value(F)  0.615158 
Log-likelihood −254.2316  Akaike criterion  512.4633 
Schwarz criterion  516.2873  Hannan-Quinn  513.9195 

Source: Researcher’s Compilation (2016) 
 
 
TEST OF HYPOTHESIS 2 
Ho2 :  Audit committee meeting frequency has no significant effect on firms’ performance. 
 
Model 2: OLS, using observations 1-40 
Dependent variable: Firms’Performance 
 

Table 2 
 

 Coefficient Std. Error t-ratio p-value  
Const 38.7142 7.27933 5.3184 <0.0001 *** 
Committee Meeting_Frequency −1.89125 2.56722 −0.7367 0.4649  

 
Mean dependent var  35.31000  S.D. dependent var  39.58521 
Sum squared resid  75924.01  S.E. of regression  39.77122 
R-squared  0.11180  Adjusted R-squared -0.09420 
F(1, 48)  0.542714  P-value(F)  0.464896 
Log-likelihood −254.0836  Akaike criterion  512.1671 
Schwarz criterion  515.9912  Hannan-Quinn  513.6233 

Source: Researcher’s Compilation (2016) 
 
TEST OF HYPOTHESIS 3 
Ho3 :  Audit committee members’ financial literacy has no significant effect on firms’ performance. 
Model 3: OLS, using observations 1-40 
Dependent variable: Firms’ Performance 
 

Table 3 
 

 Coefficient Std. Error t-ratio p-value  
Const 36.0174 5.74442 6.2700 <0.0001 *** 
Committe_Members_Financial_Lit −42.6148 67.8023 −0.6285 0.5326  

 
Mean dependent var  35.31000  S.D. dependent var  39.58521 
Sum squared resid  76155.70  S.E. of regression  39.83186 
R-squared  0.08163  Adjusted R-squared -0.012501 
F(1, 48)  0.395032  P-value(F)  0.532646 
Log-likelihood −254.1597  Akaike criterion  512.3195 
Schwarz criterion  516.1435  Hannan-Quinn  513.7757 

Source: Researcher’s Compilation (2016) 
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VI. DISCUSSION OF FINDINGS 
         From table 1, the r-squared (regression coefficient) result 
reveals that 5.31% (represented by 0.05306) of the total variation 
in firm performance is accounted for by audit committee size with 
other variables in the stochastic term accounting for the remaining 
94.69 of variations in firm performance. The adjusted R-squared 
valued at -0.015417 implies that even if other variables accounted 
for in the stochastic parameter were included in the model, audit 
committee size would still account for 0% of the variations in firm 
performance. Therefore, null hypothesis 1 is hereby accepted 
indicating that audit committee size has no significant effect on 
firms’ performance. This contradicts the argument of Vafeas 
(1999) that larger audit committee size can lead to inefficient 
governance because frequent meetings will lead to an increase in 
expenses.  
         From Table 2, the r-squared (regression coefficient) result 
reveals that 11.18% (represented by 0.1118) of the total variation 
in firm performance is accounted for by committee meeting 
frequency with other variables in the stochastic term accounting 
for the remaining 88.82% of variations in firm performance. The 
adjusted R-squared valued at -0.015417 implies that even if other 
variables accounted for in the stochastic parameter were included 
in the model, committee meeting frequency would still account for 
0% of the variations in firm performance. Therefore, null 
hypothesis 2 is hereby accepted indicating that audit committee 
meeting frequency has no significant effect on firms’ 
performance. This finding also contradicts with Evans et al., 
(2002) who found that there is a poor performance by significantly 
increasing board meeting frequency possibly due to the increased 
cost of holding meetings and reverse of decisions taken in earlier 
meetings but agree with Rebeiz and Salameh (2006) who found 
out that there is no relationship between audit committee 
frequency and firm performance. 
         From Table 3, the r-squared (regression coefficient) result 
reveals that 8.16% (represented by 0.08163) of the total variation 
in firm performance is accounted for by committee members’ 
financial literacy with other variables in the stochastic term 
accounting for the remaining 91.84% of variations in firm 
performance. The adjusted R-squared valued at -0.012501 implies 
that even if other variables accounted for in the stochastic 
parameter were included in the model, committee members’ 
financial literacy would still account for 0% of the variations in 
firm performance. Therefore, null hypothesis 3 is hereby accepted 
indicating that audit committee members’ financial literacy has no 
significant effect on firms’ performance. This is contrary to the 
findings of Rasidah and Mohamed (2006) that the audit committee 
members with experience in financial institutions are effective 
monitors in reducing earnings management.   
 

VII. RECOMMENDATIONS      
         The findings of this study revealed that audit committee 
effectiveness has no significant effect on firms’ performance in 
Nigeria. This implies that the audit committee as integral part of 
the board is not really affecting the performance of these banks. 
None-the-less, banks in Nigeria should pay particular attention to 

the financial literacy of audit committee members, the size and 
frequency of their meeting so as improve the public rating of their 
financial reports. Based on the study, the following are 
recommended that Nigerian banks are encouraged to have a board 
with members from different backgrounds and at least 5-member 
is recommended, at least 20% of the audit committee members 
should be financially literate for them to be able to interpret items 
on the financial report, at least (4) four meeting should be held in 
a year by the audit committee so as to address issues of corporate 
governance every quarter and resolutions of audit committee 
meeting should be implemented to make the expenses incurred on 
them worthwhile. 
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Abstract- This study is aimed at finding out how to optimize the 
use of learning media in senior high school based on several 
relevant theories. The method used was grounded theory, which 
links several practical and empirical theories to develop an 
optimization solution in organizing e-learning in schools. This 
article was written based on several studies of research results 
relevant to the implementation of e-learning to examine in depth 
their weaknesses and strengths as a conclusion. The results of the 
study prove that there is a model flow of planning, 
implementation, optimization, and evaluation which can then be 
made a matrix that is easily understood for all e-learning managers 
to be applied to the learning process at school. It is expected that 
this study can increase in the quality of high school education 
learning (especially social science) and be a means of realizing 
various government policies related to ICT-based learning. In the 
future, the researcher expects that there will be in-depth studies as 
the development of this study. 
 
Index Terms- Optimization of E-learning, Social Science 
Learning, ICT Learning 
 

I. INTRODUCTION 
nformation and Communication Technology (ICT) is 
considered pivotal to be developed in Indonesia as Indonesia 

has been left behind by other nations in terms of its development. 
The use of learning media in accordance with technological 
advances is one effort of the school to develop its potential. The 
development of science and technology has rapid progress and 
become a characteristic that this time has become a modern time 
or era, which influences fields of human life, including education 
(Riduwan, Bachtiar, & Bahri, 2018) 
          There are many opportunities offered using ICTs in 
education that can lead to better and more interesting learning 
experiences (Fitriyadi, 2013). ICT-based learning is expected to 
minimize the various problems of learning in schools in regional 
areas because, in fact, even though almost all students have 
gadgets, many of them are still not optimally utilizing information 
systems and technology that are developing in the community. 
          On the other hand, as various government regulations 
develop, the task of the teacher is getting relatively heavier 

because it is undeniable that in carrying out additional activities to 
keep up with the development of ever-changing regulations, the 
teacher must leave his obligations in the classroom to teach. On 
the other hand, the school also demands the students to have high 
achievement. 
          Based on the demand for high achievement, it is undeniable 
that the students representing the school to take part in the 
competition will relatively leave the learning hours to participate 
in various forms of training and participation. Thus, the school 
must play an active role in developing methods and learning media 
to solve such a problem, which means that the teacher can 
complete the learning process in the midst of his busy life and the 
students can continue to learn actively, be highly motivated and 
always be achievers. 
          Based on the findings above, the school needs a media that 
can motivate students to continue learning, both at school and 
outside of school because one of the efforts to improve student 
learning motives is to use E-learning based learning media. E-
learning as a solution to provide a different and interesting 
learning atmosphere and teaching and learning process to make it 
easier to deliver the materials (Diah & Fadillah, 2015). The 
selection of learning media is reasonable because students and 
teachers have more free time in carrying out academic activities 
like teaching and learning in class with flexible time. 
          E-learning is an electronic-based learning process using a 
computer network that allows for further development in the form 
of web-based to be developed into a wider computer network, 
namely the internet. Thus, the e-learning system using the internet 
is also called internet enabled learning (Agustina, 2013). 
          Various studies conducted related to the use of information 
technology show a significant increase in learning outcomes. The 
use of ICT will be optimal in learning physics if teachers can 
improve their professional abilities as users of this technology 
product (Siahaan, 2012). Targeted and systematic policies can 
refer to the ICT-Based School levels, pioneer, elementary, 
secondary and established based on their factors such as 
infrastructure, human resources, content, learning, as well as 
policies and programs (Fitriyadi, 2013). 
          Based on the above explanation, the formulated problem is 
how is the process of planning, implementing, optimizing, and 
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evaluating the use of ICT-based learning media by using an e-
learning program? 
 

II. THEORETICAL REVIEW 
A. Information and Communication Technology (ICT) 

Based Learning 
          As the information technology (IT) develops rapidly, the 
need for an IT-based concept and mechanism of teaching and 
learning (education) is inevitable and the concept which is then 
known as e-learning has an influence on the process of 
transformation of conventional education in the form of digital, 
both in the content and the system (Susanti & Sholeh, 2008). The 
presence of information technology in the field of education, 
especially in the teaching and learning process, has become an 
essential requirement, including by implementing e-learning 
technology (Kosasi, 2015a). 
          Based on some of the opinions mentioned above, then ICT-
based learning is a learning model that bases its activities on the 
sophistication of technology, information, and communication in 
a digital form both in the content and system (media used). 
 

B. E-Learning Media Based Learning 
          Learning activities are a communication process. In other 
words, learning activities through the media occur when there is 
communication between recipients of the message with the source 
through the media. This process only occurs after a feedback 
(Nurseto, 2011). The term "e" or the abbreviation of electronic in 
e-learning is used as a term for all technologies used to support 
teaching efforts through internet electronic technology (Onno W. 
Purbo (2002) in Yazdi, 2012). E-learning offers new methods for 
computer-based distance education and clean technology 
(Georgiev, Georgieva, & Smrikarov, 2004). Thus, e-learning 
media-based learning is a learning model that uses all the 
technological sophistication to support teaching efforts based on 
computers by still considering the rules contained in the learning 
process. 
 
E-learning has the characteristics as follows:  
          1. Non-linearity, the user is free to access the learning object 
and there are facilities to provide requirements depending on the 
user's knowledge; 
          2. Self-managing, the lecturer can manage his own learning 
process by following the structure that has been created; 
          3. Feedback-interactivity, learning can be done 
interactively, and feedback is provided in the learning process; 
          4. Multimedia-learners style, e-learning provides 
multimedia facilities. The advantage of using multimedia is that 
students can understand more clearly and tangibly according to 
their background; 
          5. Just in time, e-learning provides flexible time for the user 
to solve a problem or just to increase knowledge and skills; 
          6. Dynamic updating, e-learning can update the contents of 
the material online on the latest changes; 
          7. Easy accessibility/access ease, it only uses a browser (and 
maybe some devices installed); and 
          8. Collaborative learning, with learning tools that enable 
interaction, means being able to communicate directly at the same 
time (synchronous) or communicate at different times 

(asynchronous) and the user can communicate with the material 
designers, other students. 
(Agustina, 2013). 
 
The components that make up e-learning are as follows: 
          1. E-learning infrastructure: E-learning infrastructure can be 
in the form of personal computers (PCs), computer networks, 
internet and multimedia equipment. This includes teleconference 
equipment if we provide synchronous learning services through 
teleconferencing; and 
          2. E-learning systems and applications: The software system 
that virtualizes the conventional teaching and learning process, 
such as classroom management, creation of material or content, 
discussion forums, assessment systems (report), online 
examination systems and all features related to the management of 
teaching and learning processes, is often called the Learning 
Management System (LMS). There many open source LMSs that 
we can use them easily and cheaply to be built in our schools and 
universities. 
(Agustina, 2013). 
          To create e-learning that attracts the attention of teachers 
and students, there are three important things to understand in 
designing e-learning, which are simple, personal, and fast. Simple 
means making it easier for students to use technology and menu 
systems. With the ease on the panel provided, it will reduce the 
introduction of the e-learning system itself so that the participants' 
learning time becomes more efficient. Personal means that the 
teacher can interact well such as communicating with students in 
front of the class and interactions become more personal and can 
monitor the progress of the students. On the other hand, the teacher 
must also have a system of services and responsiveness that is fast 
in handling every complaint and the needs of the students (Kosasi, 
2015a). The e-learning module prototype developed in accordance 
with the existing system is divided into two, namely teacher 
content and student content. The teacher content has broad 
accessibility, such as making questions, making academic 
announcements, uploading subject matter, and examining and 
announcing exam results. The student content is limited to viewing 
access (academic announcements and exam results), taking 
exams, and downloading subject matter and assignments (Yazdi, 
2012). 
          The application of e-learning requires adequate resources, 
especially human resources. In terms of human resources, the 
implementation of e-learning certainly requires computer literacy, 
especially for teachers and students. Computer literacy is a term 
that is often used to explain basic knowledge that common people, 
not "computer-expertise people”, need to know. Relating to this 
concept, computer literacy has more to do with the practical 
aspects of computer use, not the design and development of the 
computer itself (Murtiyasa, 2017). 
          To produce interesting and attractive e-learning, there are 
three things that must be fulfilled in designing e-learning, namely 
simple, personal, and fast, with the following explanation: 
          1. A simple system will make it easier for students to utilize 
existing technology and menus. The convenience of the panel 
provided will reduce the introduction of the e-learning system 
itself. Thus, the participants' learning time can be streamlined for 
the learning process itself and not for learning to use the system of 
e-learning; 
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          2. Personal requirement means the teacher can interact well 
like a teacher who communicates with his students in front of the 
class. With a more personal approach and interaction, the teacher 
can monitor the students’ progress and help them with all the 
problems they face. This will make students feel comfortable for 
long in front of the computer screen; and 
          3. Speed is a fast response to complaints and other student 
needs. Thus, the improvement of learning can be done as quickly 
as possible by the teacher (Onno W. Purbo, 2002 in Suyanto, 
2005). 
 

III. FINDINGS AND DISCUSSION 
1. Planning of E-Learning Based Learning Media 

          Planning is the main function that influences the following 
functions. Thus, a teacher must be able to arrange planning in 
writing (Soleh, 2007). Planning of geography learning starts from 
the group division, analysis of the material that will be constructed 
through the creation of learning tools in accordance with the 2013 
Curriculum and the media used (Delita, Elfayetti, & Sidauruk, 
2016). 
          Planning the learning using e-learning media includes the 
design and making of teaching materials, that cannot be separated 
from the content on e-learning used. Content is a learning object 
that is one of the parameters of the success of e-learning through 
the type, content and weight of the content (Hanum, 2013). The 
content must be able to provide at least the following: 
          1.  Teacher-centered content, a procedural, declarative and 
well and clearly defined learning content; 
          2.  Learner-centered content, a content that presents 
instructional outcomes focused on developing creativity and 
maximizing independence; 
          3.  Work examples on content material to facilitate 
understanding and provide opportunities for practice; and 
          4.  Additional content in the form of educational games as a 
practice medium of question-maker aid. 
 
Some principles of creating e-learning websites include:  
          1.  Formulating learning objectives; 
          2.  Introducing learning material;  
          3. Providing assistance and ease for students to learn the 
material; and 
          4. Providing assistance and ease for students to do 
assignments with clear instructions and directions; 
          5. Delivering learning materials in accordance with 
generally accepted standards and the level of student development; 
          6.  Delivering the material systematically and providing 
learning motivation and the summary at the end of learning; 
          7.  Delivering the material in accordance with reality to be 
easily understood, absorbed, and practiced directly by the 
students; 
          8.  Providing the method of explanation that is effective, 
clear, and easily understood by students with illustrations, 
examples and demonstrations; and 
          9.  As a tool to find out the success of learning, an evaluation 
and feedback can be obtained from the students. 
(Munir, 2009 in Hanum, 2013). 
          Based on the explanation of the theory about the planning 
of learning media based on e-learning, in general the school should 

be well prepared to support e-learning facilities to the maximum, 
minimize the risks of optimally functioning systems, and prepare 
the teachers and students to be able to use these facilities as well 
as possible. In addition, schools must be able to improve the 
quality of teacher’s instructional planning using e-learning 
website-based learning through various trainings. 
 

2. Implementation of E-Learning Based Learning 
Media 

          Each learning method must contain the formulation of 
organizing learning materials, delivery strategies, and 
management of activities by considering the learning objectives, 
learning obstacles, student characteristics to achieve the 
effectiveness, efficiency, and attractiveness of learning (Miarso, 
2004 in Hanum, 2013). Learning using e-learning is learning by 
utilizing internet technology to improve the learning environment 
with rich content and broad scope. E-learning is the use of learning 
media using the internet to deliver a series of solutions that can 
enhance knowledge and skills (Rossenberg, 2006 in Hanum, 
2013). 
          As explained above, we can examine the authentic evidence 
of the occurrence of ICT-based learning from the Lesson Plan 
(RPP) compiled and its implementation carried out by each subject 
teacher at school. The lesson plan that integrates ICT in learning 
can be arranged through 2 (two) approaches, namely the idealist 
and pragmatic approaches (Kusmana, 2011).  
          First, the Idealist Approach can be started by determining 
the topic, learning objectives to be achieved, and learning 
activities by utilizing ICT media (such as modules, worksheets, 
audio programs, VCD/DVD, CD-ROMs, online learning materials 
on the internet, or other synchronous and asynchronous 
communication tools) that are relevant to achieving the learning 
objectives. Second, the Pragmatic Approach can be initiated by 
identifying ICT media (such as books, modules, worksheets, audio 
programs, VCD / DVD, CD-ROOM, online learning materials on 
the internet, or other synchronous and asynchronous 
communication tools) that exist or may be able to be carried out or 
used and choosing the topics that can be supported by the existence 
of these ICTs and ended by planning relevant learning strategies 
to achieve basic competencies and indicators of learning outcomes 
from the topic of the lesson. 
          The strategies that can be chosen according to the two 
approaches are: Resources-based learning, Case/problem-based 
learning, Simulation-based learning, and Collaborative-based 
learning. 
 

3. Optimization of E-Learning Based Learning Media 
          From the definition and function of learning media, it can 
be concluded that learning media is one of the external factors that 
influences the success of learning activities. In general, the benefit 
of learning media is to facilitate interactions between the teacher 
and students for more effective and efficient learning activities. 
The success of e-learning is supported by the maximum 
interaction between the teacher and students, the students and 
various learning facilities, the students and other students, as well 
as the existence of active learning patterns in these interactions 
(Hanum, 2013). 
          Various efforts in optimizing the development of e-learning 
can be done following the development of available ICT facilities. 
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Sometimes ICT facilities are not equipped at the same time. 
Likewise, the prototype of learning materials and instructional 
designs that will be used continue should be considered and 
evaluated continuously (Kusmana, 2011). In order to optimize 
ICT, computers and ICT must be mastered by all school 
components (Suyatno, 2018). The utilization is very broad. 
Administrators can use computers and ICT to develop database 
systems and online services. The teacher can use them to develop 
teaching materials, create learning media, and make an evaluation 
question bank. The principal can use them to develop a Just in 
Time (JIT) management system, where he only needs "click" on 
the computer to get what he needs. Students can use them to learn 
and access information. To support these activities, the school 
environment must use wi-fi hot spots, so the internet can be 
accessed anywhere in the school environment without using a 
network cable. 
 
          To support the process of integrating ICT in learning, school 
management, teachers and students must understand the 9 (nine) 
principles of ICT integration in learning consisting of the 
following principles:  
          1. Active: allowing students to be actively involved by an 
interesting and meaningful learning process; 
          2. Constructive: allowing students to combine new ideas 
into prior knowledge to understand the meaning or curiosity and 
doubt that has existed in their minds; 
          3. Collaborative: allowing students in a group or 
community to cooperate with each other, share ideas, suggestions 
or experiences, advise and provide input for fellow group member; 
          4. Enthusiastic: allowing students to actively and 
enthusiastically strive to achieve the desired goals; 
          5. Dialogical: allowing the learning process inherently as a 
social and dialogical process in which students benefit from the 
communication process both inside and outside of school; 
          6. Contextual: allowing learning situations to be directed to 
meaningful (real-world) learning processes through a "problem-
based or case-based learning" approach; 
          7. Reflective: allowing students to be aware of and reflect 
on what they have learned as part of the learning process itself; 
          8. Multisensory: allowing learning to be delivered for 
various learning modalities (multisensory), both audio, visual, and 
kinesthetic; and 
          9. High order thinking skills training: allowing to practice 
higher-order thinking skills (such as problem solving, decision 
making, etc.), which indirectly increases "ICT and media literacy". 
(Kusmana, 2011). 
           Based on the relevant theory in terms of optimizing e-
learning based learning media, the school can do create a vision of 
future learning based on ICT, relocate owned resources, provide 
supporting infrastructure and student access to credible ICTs, and 
prepare competent and highly professional teaching staff in the 
ICT field.  
 

4. Evaluation of E-Learning Based Learning Media 
          Learning evaluation is an indicator tool to assess the 
achievement of predetermined objectives and the overall teaching 
implementation process (Hanum, 2013). Evaluation is not just 
assessing an activity spontaneously and incidentally, but is an 

activity to assess something in a planned, systematic, and directed 
way based on clear objectives (Wulandari & Sarjono, 2013).  
          The evaluation of the implementation of e-learning can be 
seen in terms of increasing knowledge and skills, learning 
environment, and its effect. The evaluation of the implementation 
of e-learning is the process of analyzing the quality of the web-
based learning process (e-learning) and the extent to which the 
achievement of the e-learning process can be felt by students. The 
evaluation is carried out as a form of assessment of various 
components found in e-learning (Hanum, 2013). 
          Before the program starts, it's a good idea to try by taking a 
few samples of people who are asked to help evaluate. The process 
of the stages above requires a relatively long time because the 
prototype needs to be evaluated continuously. Inputs from others 
or students need to be taken seriously by paying attention to some 
of the problems that often arise in e-learning implementation as 
follows: 
a.  Problems of access to carry out e-learning such as the 
availability of internet, electricity, telephone, and other 
infrastructure;  
b.  Problems with software availability. How to work on 
inexpensive software; 
c.  Problems of its impact on the existing curriculum; 
d.  Problems of skill and knowledge; and 
e.  Problems of attitudes towards ICT E-learning. 
(Kusmana, 2011). 
          Evaluation activities as part of any learning program need 
to be further optimized and not only rely on an assessment of 
learning outcomes, but also need an assessment of the inputs, 
outputs and quality of the learning process itself (Widoyoko, 
2011). Optimizing the evaluation system has two meanings. First, 
it is an evaluation system that provides optimal information. 
Second, it is the benefit achieved from evaluation. The main 
benefit of the evaluation is to improve the quality of learning, 
which will increase the quality of education.  
          In the education field, in terms of its objectives, there are 
macro and micro evaluations. The macro evaluation targets the 
educational program, which is a program planned to improve the 
education. Micro-evaluation is often used at the classroom level, 
especially to find out students' learning achievement. This learning 
achievement is not only cognitive, but also includes all the 
potentials that exist in students. Thus, the target of micro-
evaluation is the learning program in the classroom and the person 
in charge is the teacher for the school or the lecturer for the 
university (Mardapi, 2000 in Widoyoko, 2011).  
          From the various opinions mentioned above, it can be 
concluded that the learning evaluation should use e-learning media 
for students in the scope of not only e-learning outcomes, but also 
the evaluation of the students’ activities in using e-learning media. 
In other words, evaluation is based on:  
          1. Input, including the introduction of basic material to be 
given, which can be in the form of enthusiasm of each student in 
using media; 
          2. The process, an evaluation to see the optimization of 
students in using e-learning media; and 
          3. Output, an evaluation of the learning outcomes of 
geography based on the results of tests to students. 
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5. Operational Framework of Optimization of E-
Learning Based Learning Media in Senior High 
Schools 

          From various theories collected, a framework can be made 
to optimize the management of e-learning in schools illustrated in 
Figure 1 as follows:

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Source: Various relevant theories developed by researchers 
Figure 1: E-Learning Management Optimization Framework 

 
          Figure 2.1 illustrates the whole process of managing e-learning carried out systematically, with an evaluation aspect of the 
elements of the input, process, and output of each process starting from planning, implementing, and optimizing. The dimensions of the 
tools, teachers, and students associated with the framework are outlined in Table 1 as follows: 
 

Table 1 
Elaboration of Indicators for E-Learning Management Optimization Framework 

 
No. Dimension Input Process Output 
1 Planning 
 Tool Inventory of the needs 

for program, networks, 
access availability, and 
class eligibility  

Provision of programs, 
networks, availability 
of access, and class 
eligibility 

Readiness of program, 
networking, access, and 
class eligibility 

Teacher Program socialization, 
the selection of e-
learning teachers on 
certain subjects with 
ICT competence as a 
benchmark for 
selection 

Training for selected 
teachers by providing 
modules as a guide for 
practicing 

The teacher can master 
the e-learning program 
and provide education 
and training to students  

Student Getting education from 
the school conducted 
by subject teachers 

Students are given 
training on how to 
operate the program 

Students can run e-
learning programs 

2 Implementation 
 Tool Programs, networks 

and access have been 
filled with subject 
matter 

Programs, networks 
and access are run  

Evaluating the 
limitations of the tools 
used 

 Teacher Making lesson plans 
based on e-learning 

Organizing the learning 
process 

Observing the students 
about their understanding 
of lessons using e-
learning media 

 Student Preparing the media 
and listening to the 
teacher's instructions 

Operating e-learning 
that has been available 
and following the 
learning process 

Re-asking the unclear 
teacher's explanation and 
submitting the 
assignments 

3 Optimization 

E-learning Planning 

Implementation of E-learning 

Optimization of E-learning 

Evaluation of E-learning 

Input Process Output 
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 Tool Improving the quality 
of the programs, 
networks, and access 
speeds 

Availability of e-
learning access to be 
accessed outside the 
classroom 

Ease of use of tools using 
each student's gadget 

 Teacher Providing continuous 
training on improving 
the quality of programs 
and modifying lesson 
plans that are better and 
easier for students to 
understand when 
studying outside the 
classroom 

Providing online-based 
materials without 
having to face to face 

Teachers can freely 
assess student learning 
outcomes outside the 
classroom 

 Student Students have gadgets 
to easily access e-
learning  

Students can access e-
learning outside of 
school 

Students collect their 
learning results online 
without having to go to 
class or school 

4 Evaluation 
 Tool Evaluation of program 

updates, networks, 
availability of access, 
and class eligibility  

Evaluation of the 
estimated speed of the 
program to be accessed 
properly 

Evaluation of strengths 
and weaknesses in the 
ability of all program 
components, networks, 
and class eligibility 

 Teacher Creating and/or 
compiling test 
materials 

Giving tests to students 
both from inside and/or 
outside the classroom 

Assessing the results of 
tests done by students 

 Student Able to understand the 
contents of the tests 
provided 

Doing the test given 
well 

Collecting the results of 
tests that have been done 

Source: Various Operational Developed References 
 

IV. CONCLUSION 
          Based on the theoretical studies discussed, it can be 
concluded that the process of managing e-learning must be done 
in a systematic way, with evaluation aspects of the elements of 
input, process, and output for each process starting from planning, 
implementation, optimization, to evaluation. The framework built 
is one of the efforts in estimating every possible level of failure 
and/or success of the e-learning use in schools. This framework 
shows the dimension of tools, teachers, and students about the 
development of e-learning management in senior high schools. 
Therefore, e-learning management problems can be minimized in 
order to run well. On the other hand, the problems that underlie 
program implementation can be minimized by looking at various 
indicators in the problem framework. 
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Abstract: Advertising has become part of everyday experience which one cannot escape from. With the recent development in the 
field of communication technology and the opening of new media channels, such as the internet, it has gained even more access into 
our lives and minds. The present study tries to analyze a collection of banks advertisements in a Kenyan socio-cultural context with 
the aim of examining linguistic strategies for persuasion in Kenyan commercial banks adverts. The study mainly focuses on the use of 
language in banks advertisements and strategies employed by advertisers to manipulate and influence their customers. The analysis is 
based on Fairclough’s three-dimensional framework. The focus is on consumer advertising, which is directed towards the promotion 
of some banks products or services to the general public. In doing so, it draws on various linguistic strategies particularly 
grammatical, lexical and semantic. In this connection, adverts from the Kenyan televisions and their analyses are provided; with a 
view to clarify some linguistic categories that are presented in English, Kiswahili and vernacular. They also bring out the fact that 
advertising texts construct meaning through interaction with other types of discourse. The study, aims at exposing the basic elements 
of language of the most influential and inescapable discourse of the advertising.  
 
Keywords: Advertising texts, banks, Critical Discourse Analysis, linguistic strategies, persuasion 
 
1.0 Introduction 
Language is the ability to acquire and use complex systems of communication, particularly the human ability to do so, and a language 
is any specific example of such a system. The scientific study of language is called linguistics. The use of language is deeply 
entrenched in human culture. Therefore, in addition to its strictly communicative uses, language also has many social and cultural 
uses, such as signifying group identity, social stratification, as well as social grooming and entertainment. Advertising is a ubiquitous 
form of language that affects our lives on a daily basis and its main aim is to persuade. While most of the population is aware of this 
fact, less is known about the specific means by which this effect is achieved. This study focuses on analyzing Kenya commercial 
banks advertisements from a linguistic point of view and attempts to look into the means that advertising uses to achieve its 
persuasive effect.  
 
From a literary point of view, advertising is a rich and multifaceted genre. Its language has grown to incorporate and combine various 
styles and types of texts from various areas of life. The resulting interference of styles and mixing of registers and discourses makes 
advertising possible to classify stylistically. Cook (2001) points out that advertisements inform, persuade, remind, influence and 
perhaps change opinions, emotions and attitudes.  It has its special language that focuses on the addressees’ attention with the aim to 
influence them positively. Advertisements use fictions, word play, compressed story-telling, stylized acting, photography, cartoons, 
puns and rhythms in ways which are often memorable, enjoyable and amusing. The words and details of advertisements often come to 
people’s minds more readily than those of novels and poems and plays, and they are often recalled with more laughter and enthusiasm 
(Cook, 2001).  
 
Being aware of these needs of an advert, advertisers make use of various linguistic strategies to make their messages sound more 
attractive, personal and interactive to their audience. Advert producers deliberately use language that easily manipulates the target 
audience they wish to reach. This explains why advertising language is referred to as loaded language,   this is for the purposes of 
making it relevant in meeting the intended objective. 
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The aforementioned assertions provide a fertile ground for a critical discourse analysis. CDA is defined as a multi-disciplinary, 
problem-oriented approach in investigating the enactment of power abuse, dominance and inequality that is present in text and talk 
and thus in its stand, try to understand and resist social imbalance (Dijk, 2003). Through CDA, it is possible to examine the strategies 
of manipulation and persuasive power that are often implicitly and carefully used in advertisements. CDA follows a critical approach 
to social matters in its endeavors to make open and clear power relationships which are frequently hidden. It targets to derive results 
which are of practical relevance to the social, cultural, political and even economic contexts (Fairclough & Wodak, 1997). These 
arguments reveal the relevance of CDA in the investigation of language of advertisements. 

In Kenya advertising is found almost everywhere due to the competitive nature of market in the country hence it becomes a part of 
everyday life. It can be seen not only in media such as television, radio, newspapers, magazines but also on billboards, in means of 
transportation or in public places (Maina, 2012).  However, given this ubiquity, most people do not realize that advertising is a form 
of discourse by the means of language that would consciously or unconsciously influence people’s behaviours and thoughts in their 
daily lives. The use of wordplay, puns, rhymes, pictures, colours, music and other elements in advertising somehow has its own role 
in order to catch people’s attention towards it. According to El-daly (2011) advertising is any form of public announcement intended 
to direct people’s attention to the availability, qualities and/or cost of specific commodities or services. Hence advertising is very 
critical in shaping values and customs in a particular society. 
 
Mwaura (2010) observes that banks in Kenya are either locally or foreign owned. Kenya has 44 banks; 31 are locally owned and 13 
are foreign owned. The locally owned financial institutions comprise three banks with significant shareholding by the Government of 
Kenya and State Corporations, Housing Finance which is a mortgage finance and 27 commercial banks. There are 2 representative 
offices of foreign banks and five deposit-taking micro-finance institutions (DTMs). Banks in Kenya are formed with the main 
objective of making profit through financial intermediation (Mwaura, 2010). Consequently, they do conduct promotions for their 
services which they render through adverts in popular Kenya TV stations. Kenya has several television stations that broadcast in 
English and Kiswahili. Citizen TV, K24, NTV, KTN TV and KBC TV are the biggest TV stations in Kenya in terms of coverage and 
number of viewers. Kenya Audience Research Foundation (KARF) provides a report on the most viewed TV stations in Kenya. 
 
1.2 Objective of the study 
The study analyzed linguistic strategies in the discourse of Kenyan commercial banks television advertisements. 
  
1.3 Research Design 
This study utilized a qualitative research design.  The focus on text is the most important feature of qualitative research design. The 
“text” that qualitative researchers analyze is most often transcripts of interviews or notes from participant observation sessions, but 
text can also refer to pictures or other images that the researcher examines (Gibbs, 2002). Qualitative data researchers seek to describe 
their textual data in ways that capture the setting or people who produced this text on their own terms rather than in terms of 
predefined measures and hypotheses. What this means is that qualitative data analysis tends to be inductive—the analyst identifies 
important categories in the data, as well as patterns and relationships, through a process of discovery (Gibbs, 2002).  It is crucial to 
note that such studies that span across several disciplines such as linguistics, sociology and literary theory employ different methods 
to achieve diverse goals. In advertisements, studies involving the analysis of language use have employed a variety of methods for 
data collection and analysis. No method is outrightly recommended for sampling procedures.  
 
1.4 Data Analysis and Interpretation 
The present study adopted Fairclough’s (1989 & 1992) approach to CDA. This approach holds that discourse is manifest at two 
levels, namely, the macro and micro levels. At the macro level of discourse are social concepts like social order, power, dominance 
and inequality. These social realities are abstract and they find expression at the microlevel of discourse which deals with linguistic 
concepts like grammar, speech acts, style and rhetoric (van Dijk, 2001). Thus the discourse analyst’s aim under this theory is 
revealing how linguistic micro discourse structures reproduce, challenge or perpetuate social macro discourse realities. The present 
study collected Kenyan banks TV adverts, and their analysis helped to study how the macro concepts of dominance and control were 
evidenced in the day to day verbal interaction in adverts. Fairclough (1992) approaches the analysis of verbal interaction from three 
dimensions. The first, discourse-as-text, is concerned with choices interlocutors make about vocabulary, grammar and cohesive 
devices. Description, concerned with the analysis of text, is the linguistic description of the language text in terms of linguistic devices 
and concepts mainly by making use of Systemic Function Grammar.  
 
1.5 Data Analysis 
Crystal, (2004) mentions a few levels of analysis which are highly important for a detailed linguistic analysis of a text. Each level 
represents one area of linguistics such as lexicology or phonetics and phonology. These levels were utilized in the data analysis. The 
results are discussed below. 
 
1.6.1 Analysis of Linguistic Strategies.  
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The adverts under investigation are analysed according to linguistic strategies.  It seeks to explain and discuss various strategies which 
are highly important for a detailed analysis of a text. Each strategy represents one area of linguistics such as grammatical, lexical and 
semantic. On the basis of these areas different aspects of analysis can be distinguished: use of ellipsis, imperatives, rhetorical 
questions, use of pronouns and use of interjections. Use of directives which is concerned with the meaning of language in discourse, 
that is, when it is used in an appropriate context to achieve particular aims, is also mentioned. Semantics too, which is the study of 
formal meanings as they are encoded in the language of texts is highlighted.  
 
1.6.2 Grammatical Strategy  
The main aim of grammatical strategy is to analyse the internal structure of the units called sentences in a language, and the way these 
function in sequences (Crystal, 2004).  It focuses on syntax; it means the length of sentences, clauses and tenses used in sentences. 
The high degree of informality of the sample advertisements is also signaled by the choice of grammatical structures typically 
associated with spoken language. Various grammatical aspects are here analyzed: 
 
1.6.3 Use of Ellipsis 
The majority of the verbal messages in the corpus do not consist of fixed and neatly arranged sentences but of a large number of 
“chunks”, i.e. loosely coordinated clusters of elliptical structures typical of spoken language. There are instances of elliptical 
structures are in table 4.1  
 
Table 4.1 
Ellipsis 
Advert  Utterances  
Adv. 10 
 
 
 
 
Adv. 17 
Adv. 15 
 
Adv. 4 
Adv. 17 

You get a FREE banker’s cheque every term 
One FREE standing order every year 
FREE cubby bank to make saving fun 
A FREE education insurance policy 
Teach your child to invest now for a better future 
You could start by making her a customer first 
Traveling upcountry? Remember you can bank hapo tu kwa jirani. 
Kenya’s biggest n best loyalty programme 
no fundraising, no wedding committees, no wedding complications 
 

 
Advert 10 presents incomplete structures which could be completed with the following suggested clauses:  

when you open a cubby account… You get a FREE banker’s cheque every term, 
after opening a cubby account you get…One FREE standing order every year   
you also get a …  FREE cubby bank to make saving fun   
on opening a cubby account you get a free…. education insurance policy,   
a cubby account enables you to….teach your child to invest now for a better future.  
 

The elliptical structures (in italics) suggest what the advertiser means rather than saying or writing it clearly. The producers are aware 
that people get attracted to free services hence the word “free” made to stand out through capitalization and bolding in advert 10. 
Secondly, services mentioned here are critical in a child’s life like a banker’s cheque that is required every term to ease payment of 
school fees. This is an indirect reference to persuasion in the advert. 
 
On the same note the last utterance “teach your child to invest now for a better future” bears a prediction that is conditional. It is also 
urgent due to the use of the adverb of time “now”. The readers and hearers of this advert are expected to act swiftly in response to this 
advert so that their children could have a better future. It also suggests that without making this step they run the risk of their children 
living a miserable future life. This advert is set in the context of the contrast in between choosing to go for a cubby account for one’s 
child which according to the advert it is equivalent to a better life for your child. On the other hand, failing to do so has undesirable 
consequences.  
 
In the expression “You could start by making her a customer first” which is in advert 17, the message is put through in parts. Instead it 
could possibly have been written like this “You could start by (opening an account for her and) making her a customer first” This is 
an indirect indication of the importance of opening an account with the banking institution in question. Thereafter one is eligible to 
benefiting from the services rendered as opposed to one who has not opened an account for they are ineligible to such services. Such 
gradation of meaning, renders the process of decoding less demanding on the part of the reader. Ellipsis is defined as “a sentence 
where, for reasons of economy, emphasis on style, a part of the structure has been omitted, which is recoverable from a scrutiny of the 
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context” (Crystal, 2004). Ellipsis has been used in the spoken language of this advert for the reasons of economy of words and 
creating a sense of informality.  
 
In other instances of ellipsis, the subject and the auxiliary verb are left out, for instance in advert 15 the utterance “Traveling 
upcountry? Remember you can bank hapo tu kwa jirani”. This statement could have been written this way “(are you) traveling 
upcountry? (You need to) remember you can bank hapo tu kwa jirani”.  The use of ellipsis here renders the communication more 
interactive since the viewer has to participate actively supplying the missing elements in order to interpret the message. The expected 
answer to this utterance is yes which is immediately followed by further instructions. 
 
Due to the use of ellipsis one can conclude that sentences in banks TV adverts are short and scanty. They are of simple and declarative 
type. The tenses used are mainly in present tense. There are also future tenses where suggestions or recommendations are given on the 
benefits of going for the product. In addition most of the sentences in the discourse are active sentences though there are a few cases 
of passive voice used in these advertisements. 
 
Another type of strategy to simulate conversational style and is closely related to ellipsis is the use of disjunctive syntax, that is, 
sentences without verbs or subjects. These sentences consist of one or two grammatical items only. For instance in advert 4 the 
statement “Kenya’s biggest n best loyalty programme” captures the attention of the viewers as well as that of the listener since both 
are targeted by giving a piece of writing that is swift and straight forward. The statement could probably have included this subject 
and verb (“we introduce….). The intention of the advert producer is to communicate convincingly and this explains the use of 
superlatives “biggest n best”. Generally people get attracted to anything that is described by such superlatives hence enabling the 
advertisers to tap from already influenced minds. 
 
Similarly, advert 4 bears this statement “awesome rewards” which as afore mentioned attracts the attention of the listener through its 
precision. It could have included a subject and verb and probably read like this: (we bring…..)The use of the adjective “awesome” 
that describes the noun “rewards” is deliberately used to create an image of something that is superb and incredible. The use of the 
entire phrase is done in such a way that it succeeds in mesmerizing the reader and consequently deciding to go for the service. 
 
More so there is the use of this utterance “no fundraising, no wedding committees, no wedding complications” from advert 17 that is 
strategically put to provide a solution to problems of young people who are intending to get married. The statement could probably 
have included a subject and a verb to read this way: “there is no fundraising, there are no wedding committees, there are no wedding 
complications”. The context of this advert is that of a young couple that is portrayed as being in a steady relationship. Therefore this 
combination of a ready solution to one’s problems and the young couple is a perfect one that is meant to move other young people to 
going for the same service from the institution in question. This explains the use of precise statement since it is intentionally meant to 
attract young people. 
 
1.6.4 Imperatives 
In addition advertisements also need to persuade the audience to go for a service or take certain actions. Thus advertisements usually 
use imperatives. Imperatives are sentences, which normally have no overt grammatical subject, and whose verb has the base form. 
 
The following are the examples of imperatives used in the advertisements analyzed in this study. By using imperatives the advertisers 
are trying to establish a closer relationship with the viewers. Such informality can signify equality between advertisers and readers. 
Advertisers use imperatives, because it creates a sense of one person talking to another because all advertisers are urging the viewers 
to take some action. 
 
Table 4.2 
Imperatives 
Advert Utterances  
Adv.3 Apply today at your co-operative bank branch. 
Adv.4 
Adv.17 
 
Adv.18 

Enroll today by dialing *522# via the KCB App or at Any KCB branch 
Login into your account, enter the details of your landlord, enter the amount, submit 
and you await your payment confirmation. 
Visit any one of our branches country-wide to open a Bora Business current account 
and gain access to our unsecured loan. 

 
There are certain groups of verbal items, which are especially evident in imperative clauses as shown on the table and these are 
appeals connected with acquisition of a product. For instance apply, enroll, login into and visit any one of our branches. These items 
are strategically posted and designed to manipulate the viewers. On the same note there is the illocutionary force behind the 
imperative utterances in that they are speech acts which have an advisory aspect which further presupposes the one being advised 
need it for their own benefit. 
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The reason why advertisers use imperatives is that they evoke the sense of personal communication in the reader. It causes that the 
reader co-operates with what the text is advocating for having their own individual situation in mind. Although adverts producers 
cannot expect the direct action from the viewers and feedback, they expect the viewers to answer themselves silently and then take 
action. 
 
1.6.5 Rhetorical Questions 
In the advertisements there are also questions posed to the viewers to create a personal relationship by simulating informal 
conversation with the viewers to engage them rather than merely conveying information of the product. These are referred to as 
rhetorical questions. They do not require an answer, they only persuade the viewer to think the way advertisers are thinking. Therefore 
if there is any answer given it is obvious in agreement with the expectation of the advert producer. For instance Advert 6 in this study 
contains these questions: 

‘Unataka nini? kusomesha mtoto , kujenga nyumba ama ni kwenda holiday?’ 
(What do you want? to educate your child, build a house or to go for a holiday?).  

 
These rhetorical questions provoke one’s thought system. The example in advert 6 presupposes the existence of a problem that is 
weighing the target person down. To some extent one would rightly conclude that advertisers create a problems and then give a 
solution very fast. This is the case in this advert and the kind of rhetorical question employed. 
 
Similarly Advert 15 bears a rhetorical question that one would readily give the answer in the affirmative. The question is “Traveling 
upcountry?” and what follows is further instructions on what to do after the obvious answer is given. Hence the statement “Remember 
you can bank hapo tu kwa jirani”. The use of rhetorical question creates a sense of closeness that enables the advert producers gain 
trust from target population. 
 
In addition, the use of these questions enables the advertisers to establish a closer relationship with the viewers. Such informality can 
signify equality between advertisers and readers. In addition it creates mutual understanding regarding the message in the text. 
 
1.6.6 Use of Pronouns 
The use of pronouns in advertisements is deliberate and helps create a friendly atmosphere to persuade the audience. Hence 
advertisements that seem to talk with friends bring the readers closer. In the banks advertisements in this study, it was found that the 
most common pronouns used are “you”, “your”, “we” and “I” .The use of first and second person pronoun seems to indicate that the 
advertiser is making promises that are sincere and honest. The use of personal pronouns establishes a certain type of relationship 
between the advertisers and the readers (Smith, 2004). For example, the pronoun “we” is regarded as authoritative and implies power 
while “you” reflects a personal engagement as the reader is addressed directly. In addition, the use of “our” reflects a certain “us” 
versus “them” feel to it. Here “us” represents those that are already members of the institution whereas “them” are those that are yet to 
join. The “them” are being challenged to join the institution so that they can be included in the “our”. Examples of pronouns in the 
banks advertisements in this study are shown in Table 4.3  
 
Table 4.3 
Pronouns in the Banks Advertisements 
Advert Utterance  
Adv.2 you are like may be one day I get my own house I don’t have to continue paying rent. 
Adv.15 We are you 
Adv.8 
Adv.20 
 
Adv.20 

Your listening, caring partner 
I had a lot of interest in cars. So I thought I could turn this into a profitable business. 
I don’t actually think I would be where I am without Stanbic Bank 

 
Similarly, there is the use of direct address that seeks to address the viewers and readers directly using the second person pronoun and 
possessive pronoun ‘your’. As aforementioned, the use of personal pronouns in the advertisements is for both ideological and 
practical reasons. The second-person pronoun and possessive personal pronoun that is ‘you’ and ‘your’ are both largely used. For 
instance in advert 17 “Submit and you await your payment confirmation” seek to address the audience directly and personally. The 
use of these pronouns in this advertisement help create a friendly atmosphere to persuade the audience. When people are addressed 
individually rather than as part of mass audience it is considered highly valued. More examples are in Table 4.4: 
 
Table 4.4 
Direct Address. 
Advert Utterance  
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Adv.3 Apply today at your co-operative bank branch. 
Adv.13 Co-operative bank we are you. 
Adv. 6 Family bank with you for life.   
Adv.11 
Adv. 17 
Adv. 17 
Adv. 19 

Equity bank your listening, caring partner. 
Submit and you await your payment confirmation. 
You can pay your bills like DSTV, water, zuku, electricity. 
Consolidated Bank Growing with you. 
Sometimes talking to the right people can help you make your dreams come 
true. 

 
The use of personal pronouns make the adverts seem as though directly addressing the viewer, making it more personal and more 
likely for the reader to respond. In Advert 3 “Apply today at your co-operative bank branch” exemplifies this direct address to viewer 
that further expects them to respond. This shifts the responsibility of the issue to the reader that is, specifically, what YOU is going to 
do about it. It makes the reader think about their personal responsibility. 
 
The use of second person pronouns contributes significantly to the process of synthetic personalization within all types of mass media. 
Manifestations of synthetic personalization can be found in the banks adverts. For instance advert 19 bears this statement “sometimes 
talking to the right people can help you make your dreams come true.” The use of “you” and “your” in this statement does not refer to 
any specific individual, instead is addresses everyone. Deictic expressions such as personal and possessive pronouns are often used in 
this category since they enhance the interactive potential of the advertising message. These devices of synthetic personalization 
shorten the distance, getting the reader and viewer involved as well as establish a more personal relationship between the advertisers 
and the reader. Consequently, the reader may get the impression of being treated as an individual rather than an anonymous member 
of a mass, which can make him/her more susceptible to persuasion 
 
1.6.7 Use of Striking Phrases 
Kenya commercial banks television advertisements use words, phrases and sentences both written and spoken to illustrate the action 
in the discourses. Words generally construct the slogans, messages and songs and blend in with other modes of communication to 
construct the narrative processes that tell the story in advertisements. Striking phrases and sentences include slogans, advertisement 
claims and promises. They are an ideal site from which to observe the constructive function of linguistic labeling and categorization. 
For example in Table 4.5: 
 
Table 4.5 
Banks’ Slogans 
Advert Utterance  
Adv.3 Co-operative bank we are you.   
Adv. 4 KCB Making the Difference 
Adv.5 and 6 Family bank with you for life. 
Adv.14 
Adv. 16 
Adv. 17 and 20 
Adv.19 

Standard chartered…………Here for good. 
K REP Bank getting closer to you 
Stanbic bank, moving forward 
Consolidated Bank, Growing with you. 

 
There is a lot of competition among commercial banks in Kenya and in the midst of such great competition, the producers want to 
demonstrate the uniqueness of their products. They want to differentiate it from the rest. They try to find new techniques of 
advertisement. They also try to make the advertisement texts more attractive and more unexpected. They must catch the attention of 
the audience and then identify the product. Advert producers create uncommon, surprising, interesting texts with catchy slogans or 
phrases. The reader or viewer must give it some thought and the result of it is manipulation. For instance, advert 3 there is the slogan 
‘we are you’ indicating that the institution is part and parcel of the viewer. In advert 4 there is ‘making the difference’ that indirectly 
supposes that the institution in question can make all the difference in the viewer’s life. 
 
In addition, advert 5 has the slogan ‘with you for life’ which can be understood to indicate the institution accompanies the viewer for 
life purposes and can also mean forever. Then in advert 15 the slogan says ‘here for good’, which can be taken to mean that the 
institution is there to stay and for the good of the viewer. Advert 17 has the slogan ‘moving forward’ which can be interpreted to mean 
that the institution is set to propel the viewer forward. It is crucial to note that all these slogans or striking phrases are set in the 
context of a particular advert that is not only interesting but also with the intention of persuading the viewer to go for the product. 
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1.6.8 Use of Interjections 
Interjections which are a characteristic of spoken language are used in the adverts under investigation. Interjection is a word or a 
phrase with no particular grammatical relation to a sentence, often an expression of emotion. In the adverts they play the role of 
arousing the emotions of the audience. For example: 
 
Table 4.6 
Interjections  
Advert Utterance  
Adv.2 Yeah! That’s nice. Ha….. 
Adv.3 (Disinterested. Engrossed fully) mmmm….. 
Adv.4 
Adv.17 

(Over excited) aha… 
wow! That’s great! 
my Stanbic account and guess what! 
Ah aah! Aah! Ooh! That’s so sweet  
Ooh yes please 

 
In advert 2, the words ‘yeah! That’s nice’ are used to contextualize the authentic aspect of the advert and also to arouse the emotions 
of the viewer. Advert 3 exploits the use of ‘mmmm…’ by one of  the advert participants who is portrayed as being less interested in 
what he is being told concerning a loan facility in the bank. However, he later gets interested and goes for it. The essence of the advert 
is that the viewer is expected to act just like this participant who first hesitates but later accepts. 
 
In addition, advert 17 largely exploits interjections like ‘wow!’ ‘that’s great!’ and aah! Ooh! that extensively appeal to the viewer’s 
emotions. These interjections are set in the background of a hilarious advert that takes a viewer through the institution’s inner 
operations. The advert is made to look glamorous and interesting in order to persuade and manipulate the viewer. 
 
The use of these interjections take the verbal message closer to the patterns of informal speech and therefore creates the impression of 
authenticity, immediateness and intimacy which enhance the persuasive potential of the message depicted in the advert. They act like 
a vehicle that carries the message of the advert closer home.  
 
1.6.9 Use of Simple Sentences 
Short and simple phrases and sentences in the present tense can be found in adverts. Here, the standard typographic rules are often 
broken since some sentences lack the punctuation marks at the end. Compound and complex sentences are avoided in order to ease 
communication of the message in the text. For example in advert 14: 

“It’s very simple, all you need to do is transfer your salary or take an investment or insurance solution.“From today to 7th 
January to qualify. And your holiday could just be on us. Call us on 0203293900 or visit our website for more information. 

Standard chartered…………Here for good” 
 
Advert 17: 
“All you have to do is dial *208# and follow instructions. 
So here, you can access our internet banking, you can do multiple bill payment, you can do instant account transfers and can 
also do tax payment. Let’s say for example, you are paying your rent; Login into your account, enter the details of your 
landlord, enter the amount, submit and you await your payment confirmation. It’s that simple.” 

 
The fact that the message is put through gradually through speech and writing, renders the transmission more effective since such 
gradual presentation of information is less demanding for the addressee’s perception. The use of simple sentences is evident in adverts 
for economical purposes.  
 
The use of simple sentences is evident in the sampled adverts. Since simple sentences basically start with pronouns like “it is” and 
“that is” there is a great deal use of them for emphasis and also to economise on words in the adverts. These kind of sentences thrive 
in spoken language which the current study capitalizes on.  
 
Table 4.7 
Simple Sentences 
Advert Utterances  
Adv.17     It’s that easy. 
Adv.13 
Adv.17 
 

That’s why bizwise sme business loan gets up to 50m. 
It’s amazing, it’s different 
That’s so sweet… 
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Adv. 14 

That’s quite impressive.. 
It’s very simple, all you need to do is…. 

 
In Advert 17 the expressions ‘it’s that easy, it’s amazing, that’s so sweet and that’s quite impressive’ singles out the attribute of the 
product being advertised in order to successfully capture the viewer’s attention. The utterance is aptly put and delivered. 
 
1.6.10 Emphasis 
There is emphasis placed on some words that the advert participants consider important and which intensify meaning of the 
advertisements. For example, in this study synonyms such as ‘whole’ and ‘entire’ from Advert 3, are said with some special weight 
and forcefulness. These words are said by the agitated lady in the house who repeats and stresses the two words to probably express 
her displeasure. Parallelism which is repeated use of similar grammatical structures is another linguistic device in the advertisement. 
The followings are examples of parallelism evident in the analyzed adverts:  
 
Table 4.8 
Emphasized words 
Advert Utterances  
Adv.3 Baba Sheke bought a car, it’s a prado. 
Adv.4 
Adv.17 
 
 
Adv. 20 

Kenya’s biggest and best program ever. 
It’s amazing, it’s different 
Julie: No fundraising, no wedding committees. 
Bob: No wedding complications. 
I don’t actually think I would be where I am …. 

 
Parallelism means the parallel presentation of two or more than two similar or relevant ideas in similar structural forms. It is a 
rhetorical device heightening the emotional tone of the message and its importance. For instance in advert 3, the use of ‘baba sheke 
bought a car, it’s a prado’ illustrates parallelism here. 
 
Moreover, the use of “biggest and best” are modifiers that alliterates. In Encyclopaedia Brittanica, the term alliteration is defined as 
“the repetition of consonant sounds at the beginning of words or stressed syllables”. Since repetition of sounds increases the 
likelihood that a brand name or advertising message will be remembered, alliteration deserves to be regarded as a powerful linguistic 
device of persuasion used to increase the memorability of the advertising message. Crystal (2004) suggests that “these repetitions of 
sounds may be pleasing in their own right”.  Therefore the use of alliteration in sampled adverts can be associated with emotiveness 
and also for the purpose of making the advert sound musical and attractive.  
 
More so, the words ‘best and biggest’ are in their superlative degree to imply the highest level of the offer that is put in place by 
KCB. The repetition of the words ‘a car’ and ‘a prado’ that are near synonyms seek to clarify emphatically that it is not an ordinary 
vehicle but one that has a spark in the society. Advertising can be identified as a type of discourse, which can tell us a good deal about 
our own society. 
 
1.6.11 Use of Contractions 
The use of contracted form of verbs is another phonological device. Crystal, (2004) defines the term contraction as “...the process or 
result of phonologically reducing a linguistic form so that it comes to be attached to an adjacent linguistic form, or fusing a sequence 
of forms so that they appear as a single form”. Contractions are informal structures which are primarily associated with spoken 
language. Contracted verb forms occur in the majority of the adverts under investigation.    
Table 4.9 
Contractions 
Advert Utterances  
Adv. 2 Yeah that’s nice.   
Adv. 3 it’s a prado.  . 
Adv. 2 I don’t have to. 
Adv. 2 ”I’m called.   
Adv. 3 
Adv.17 
 
 
 
Adv.19 
Adv.20 

Don’t be left behind. 
That’s great! 
It’s nice that you are here 
Let’s say for example, 
I actually don’t need to go to any branch that’s why 
you’re sorted 
we didn’t actually 
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The above utterances are characteristic of spoken language which makes them sound informal, personal, spontaneous and authentic. 
The contractions are primarily used in the analyzed adverts probably to shorten the distance between the advertisers and the reader 
and aim at establishing a friendly relationship. Therefore, it can be stated that they are markers of solidarity. Fowler (1991) says that 
the use of contractions make the text sound chattier. They are also used in adverts for economic purposes to save time, space and 
money. This indirectly indicates that the institution in question values what the society values and something that is even cost 
effective. 
 
1.6.12 Lexical strategy  
This strategy deals with vocabulary on the basis of morphology and lexicology. It checks the origin of the words, their structure, 
composition, abbreviations, phrasal words, using words in various types of collocations and idioms etc.  
 
1.6.13 Branding 
The emphasis on a lexical item is the most direct form of lexical cohesion (Halliday, 1994). Moreover, Jefkin (1994) states that, the 
repetition of the name of the organization and the brand name throughout the text is one of the main rules of copywriting in 
advertising. In this way, lexical cohesion transcends its cohesive role as textual linker and assumes a role in the ideational function of 
language, re-shaping and re-conceptualizing meaning and experience and leads to the national promotion of products. Now, let us 
consider the sample data from the view point of lexical cohesion. Example from Advert4, advert 16 and advert 20 shows the use of 
repetition.  
           Advert 4: 

Bank Officer:  Hello how can I help you? 
Customer 1: I would like to sign for KCB mobile banking and internet banking please. 
Bank Officer:   Certainly……. Sir….. 
Customer 1:   I would also want a KCB credit card…… 
Bank Officer:   Okay 
 
Advert 16: 

            I started saving with msingi savings account with K REP.   
            K REP Bank is not only my bank of choice, but also it’s been trustworthy    
             partner  
            K REP Bank getting closer to you 

Advert 20: 
Frank: we can import trucks, vans, I have also recently started doing spare parts and am quite happy with where I am now 
with Stanbic bank, but we are still looking for other challenges, having Stanbic bank as my partner, am quite looking 
forward to the next few years with Stanbic bank. 

 
From these examples the name of the institution is repeated. In the lexical patterning, this plays an even greater and more salient role 
in promoting the product nationally, perhaps because its promotional nature is harder for the reader to recognize hence calling for a 
repetition to stress it. In addition, the emphasis on the institution assists in singling out the various services and products that can be 
exclusively offered by the organization. 
 
1.6.14 Use of Colloquial Expressions 
Concerning the vocabulary used in the sample adverts, basic vocabulary, informal and colloquial expressions prevail. However, in a 
great deal of the advertisements in this study (especially in adverts that have dialogue and a narrator) great stylistic differences can be 
found within one sentence, since both formal and informal expressions are merged. 
 
Table 4.10 
Colloquial Expressions 
Advert Utterances  
Adv.5 FAMILY BANK PESA PAP agent watakusort ‘pap’ 
Adv.2 It always seemed beyond reach for me and my hubby   
Adv.6 Itakuwaje! Tajirika na mamilioni na Family Bank ndio useme ishakuwa 

(How will it be! Get rich with millions with Family bank then you will say it has been) 
Adv.6 Kwa kila thao tano unaweka kwa akaunti yako. 

(In every five thousand you deposit in your account) 
Adv.15 Get smart, get the bizwise sme business loan from Co-op bank of Kenya 
 
Whereas the informal, basic vocabulary is used to create closeness between the advertisers and the reader, the formal, sophisticated 
expressions and specialized terminology are used in order to enhance the credibility and uniqueness of the advertised product. In the 
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above illustration the following are colloquial words: ‘watakusort pap, pesa pap, (this indicates how efficient the bank in question is in 
offering assistance to its customers) hubby (husband), itakuwaje (what will happen?) and thao’ (one thousand Kenya shillings). 
Colloquialism is a characteristic of informal language that highly promotes verbal interaction. ‘watakusort pap’ is a colloquial 
expression used by Family bank to create a close link between the institution and its customers, then persuading them. This can be 
crudely interpreted to mean one can be assisted very fast. ‘itakuwaje’ is a rhetorical expression  which can be interpreted to mean 
‘what do you think will happen?’. On the other hand, the phrases ‘Family bank’ and ‘Co-op bank of Kenya’ are formal expressions 
and are merged with the above colloquial words to deliver a very important message then giving rise to thematic unity. 
 
Also the high occurrence of colloquialisms and slang expressions in the banks adverts that is used in 11 out of 20 adverts, is typical of 
informal speech and suggests that the level of informality of the banks adverts is high. For example, ‘Una…tulia  eeee,Watakusort, 
hubby’. These expressions are widely used in everyday speech. They connote informality, friendliness and chattiness and they are 
used for the sake of creating closeness between the advertisers and the readers and establishing a friendly relationship on equal status. 
This solidarity strategy renders the communication more interactive getting the reader more emotionally involved in the process of 
persuasion. 
 
In Adv.10, for example, there are instances of figurative language in the meanings of the colloquialism in the headline ‘KCB cub 
Account’ and the name of the product, i.e.The “cubby” account. In this advertisement the interpretation of the verbal message is 
suggested by the visual depicting the attractive dancing cub enjoying the played music, the image in the logo and the texts on the 
advert which acclaims “Building your future starts here” tells it all. In this connection, it is important to state that the visual 
component plays a salient role in the process of encoding and decoding the written and verbal messages since in spite of the fact that 
banks adverts lack grammatical cohesion, the visual cohesion enables the reader to decode the meaning of the verbal messages. 
Therefore in this case, one is able to decode the meaning of the text as the opening of an account for children. 
 
The strategies of code mixing and switching are related to colloquialism and in this study they portrayed as exhuming instances of 
persuasion. Since advertisers are always looking for new and original slogans and catchy phrases, they have also adopted code mixing 
and switching techniques, especially in highly bilingual contexts like Kenya. The important condition is that consumers have at least a 
basic knowledge of second language to be able to notice a mixture and, thus, appreciate the code-mixed advertisement. The strategy 
of mixing codes in advertisements does not function only in bilingual communities. Foreign words penetrating languages can be 
traced in all the areas of life, including advertising. According to Ardila (2005), code mixing and switching is the alternation of two 
languages in a single utterance. He describes the difference between code switching and code mixing affirming that whereas code 
switching occurs when the speaker switches to the second language and continues using it, code mixing is mixing of words (Ardila, 
2005).  
 
Regarding the banks adverts, code mixing and switching are prevalent in nine out of twenty adverts. It is imperative to note that the 
kind of code mixing and switching that is found in adverts has some elements of colloqualism. As noted earlier, this kind of narration 
promotes informality that is geared into creating a rapport between advertisers and viewers. Examples of code mixing and switching 
on table 4.10  . 
 
Table 4.11 
Code Mixing and Switching  
Advert Utterances  
Adv.6 ‘unaweza shinda PESA PAP  Tajirika leo na Family Bank’ 
Adv.15 Remember you can bank hapo tu kwa jirani.’ 
Adv.6 ‘kujenga nyumba ama ni kwenda holiday?’ 
Adv.5 
 
Adv.17 
 
Adv. 16   
Adv. 18   
Adv.11 
 
Adv. 3 

‘Ndioo , tembelea FAMILY BANK PESA PAP AGENT  aliye karibu   nawe’ 
when we walked in. Asante. 
Hellen: karibu sana. 
Chama Biashara Account  
Tunaamini ni wakati wako 
Nyendagia mboga na matunda na ndi mumemba. 
mpombaa mabisa na ndi member. 
KCB simba account 

 
These illustrations show examples of code mixing and switching that exploit local dialect, English and Kiswahili which are both 
official languages in Kenya but advertisers make use of their mixture to create a casual atmosphere. Advert 6 presents this example of 
code mixing and colloquialism “unaweza shinda PESA PAP Tajirika leo na Family Bank” (you can win money very fast with Family 
Bank  Get rich today with Family Bank). Advert 15 has an example of code mixing “Remember you can bank hapo tu kwa jirani”. 
(………just there at your neighbour’s). Advert 6 bears another example of code mixing “kujenga nyumba ama ni kwenda holiday?” 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9317
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              112 
ISSN 2250-3153  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9317    www.ijsrp.org 

(building a house or going on holiday). Advert 5 has a combination of code mixing and colloquialism “Ndioo, tembelea FAMILY 
BANK PESA PAP AGENT aliye karibu nawe” (yes, visit a Family Bank money very fast agent that is near you). Advert 18 has an 
example of code switching where the advert participant switches to pure Kiswahili “Tunaamini ni wakati wako” (we believe it is your 
opportune time). This diverse use of languages promote closeness between the advertisers and their target audience which enhances 
quick persuasion. In addition, there is a special kind of code switching in advert 11, where the participants in the advert borrow from 
their local languages. This advertising strategy is highly persuasive because it appeals to potential customers in their local dialects. 
This argument is exemplified in advert 11“Nyendagia mboga na matunda na ndi mumemba.” (Kikuyu) the translation of this is (I sell 
vegetables and fruits in a grocery and am a member). Another example is in kikamba dialect “mpombaa mabisa na ndi memba.” The 
translation is (I am a carver and am a member). Choice of words and language to use in an advertisement is crucial because it 
determines the amount of attention it gathers. 
 
1.6.15 Evaluative Adjectives and Adverbs 
The last issue discussed in connection with the choice of vocabulary in the analyzed adverts, is the stereotypical use of the highly 
emotive, evaluative adjectives and adverbs connoting luxury and pleasure in advertisements for loans and other facilities like  
personal loans and asset financing deliberately indulging in rich orientations as shown in advert 2,4,16 and 17. This type of 
superlativity of meaning is achieved by the exaggerated use of boosting devices such as evaluative adjectives and adverbs is typical of 
the language of advertising. This tendency can be explained by the fact that such expressions are highly persuasive since they help 
create the desired image of the product and arouse the addressee’s desire for it.  
 
Table 4.12 
Evaluative Adjectives and Adverbs 
Advert Utterances  
Adv.2             two beautiful girls Norah and Kyler 
Adv.4            Biggest and Best loyalty program ever 
 
Adv.16                  

For valued customers 
which is a real haven for our family 
It’s been a trustworthy partner 

Adv.17 
 
Adv. 20 

This is quite impressive 
That’s so sweet 
am quite happy with where I am now 

 
In advert 2 the use of ‘two beautiful girls Norah and Kyler’ is used in the context of a family that is close-knit and admirable. The 
advert is designed to persuade middle-aged individuals in the society who could be having children in the displayed age group. In 
advert 4 ‘biggest and best’ are both in their superlative and address the highest level of loyalty programme. Other expressions like 
‘quite impressive, so sweet and quite happy’ are an adverb of degree and an adjective deliberatively to attract the viewer’s attention 
then sway them to thinking in their way. 
 
1.6.16 Use of Directives 
The main aim of commercial advertising is to sell a product or an idea. In order to make their ends meet, advertisers use various 
speech acts to persuade the readers and viewers. At this point, the focus is on the speech acts used in the sample adverts and comment 
on their function in the process of persuasion. The most common types used in the sample adverts are statements, directives and 
inquiries. From the point of view of their interactive potential, the most interactive speech acts are directives and inquiries since they 
stimulate the reader into a more active participation in the communicative process by addressing him/her directly and making direct 
appeals to him/her.  
 
Statements either inform the reader about something, usually the qualities of the product for example in advert 13 there is a statement  
“the difference between a good business woman and a not so good business woman is the ability to see an opportunity and cease it “. 
This statement gives pure information, others may suggest or invite the reader to do something as in the following example in advert 
14 “End the year on a winning note with a holiday on standard chartered’. While comparing directives to statements directives sound 
more imposing and the persuasion expressed in them is therefore more obvious. 
 
 Speech acts of directives appear in banks adverts and are used to make direct appeal to the reader hence rendering the level of 
imposition high, table 4.13 has the examples of speech acts of directives.  
 
Table 4.13 
Directives 
Advert Utterances  
Adv.14 Call us on 0203293900 or visit our website for more information. 
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Adv.13 Get smart get the bizwise sme business loan from co-op bank of Kenya. 
Adv.10 
Adv.18 

Teach your child to invest now for a better future 
Visit any one of our branches country-wide 

 
 
Advert 14 has this directive “Call us on 0203293900 or visit our website for more information” that directly appeals to the reader to 
make the next step of making a call or visiting the bank’s web for more information. Advert 13 has “get smart get the bizwise sme 
business loan from co-op bank of Kenya”, the reader is being persuaded to become smart by getting the business loan. This directive 
has a condition that one should acquire a loan in order to be smart. Advert 10 bears the directive “Teach your child to invest now for a 
better future”, the reader here is being charged with the responsibility of delivering a lesson indirectly by opening an account for their 
children. The discourse marker “now” used in this speech act connotes spokenness, spontaneity and authenticity. It is a booster which 
reinforces the illocutionary force of the utterance.  
 
The use of quasi-dialogic structure which is typical of spokenness is another strategy that can be found in the banks adverts for 
example in advert 6 “Unataka nini? kusomesha mtoto , kujenga nyumba ama ni kwenda holiday?  chochote utakacho. Tajirika leo na 
nusu milioni, milioni moja ama milioni tatu PAP.” (what do you want? To educate your child, to build a house or go on holiday? 
Whatever you want. Get rich today with half a million, one million or three million very fast). This informal question-answer scheme, 
which sounds casual and authentic, enhances the interactive and persuasive potential of the advertisement. It can be stated that the 
strategy of introducing a problem and offering a solution to it is a widely used persuasive technique. 
 
There is also the use of synthetic personalization directive strategy. This is “a phenomenon compensating the fact that authors do not 
know who they are reaching and address millions of identical “yous” (Hopkinson, (2010). According to Fairclough (1989: 62), 
synthetic personalization is “a compensatory tendency to give the impression of treating each of the people “handled” en mass as an 
individual”. The individualization is brought about linguistically by the use of deictic expressions for example in advert 11 the use of 
possessive personal pronoun ‘your’ (Your listening caring partner). The use of these linguistic devices enable advertisers to create a 
sense of making a direct appeal to the reader as an individual. 
 
The quasi-dialogic structure which is a strategy of directives is related to advertisement rhetoric.  “Traveling upcountry? Remember 
you can bank hapo tu kwa jirani” displays feature of synthetic personalization by the second person pronoun “you”. Here the speech 
act of inquiry is followed by the statement suggesting a solution to the problem posed in the inquiry. This question-answer sequence 
sounds authentic, casual and creates the impression of closeness and immediateness.  
 
The above mentioned speech acts show the attempt of advertisers to create an impression that they care for individual readers and 
their needs. It can be stated that this strategy is highly persuasive since when being shown to be cared for, the addressee may get more 
emotionally involved which can make him/her less resistant to the attempts at persuasion. 
 
1.6.17 Semantic Strategy  
This strategy studies the linguistic meaning of a text over and above the meaning of the lexical items taken singly (Crystal, 2004). It is 
also the study of formal meanings as they are encoded in the language of texts (Verdonk, 2002). As far as semantics is concerned 
vagueness and ambiguity abound. Vagueness or inexplicitness of meaning, is a feature typical of the language of advertising. It is 
associated with informality, spokenness and closeness. For example in advert 17 the use of a statement like “welcome to convenient” 
by the bank employee is an instance of vagueness and ambiguity. According to Urbanová (2003: 75), it is assumed that vagueness is 
intentionally used in advertising discourse for reasons of informality and atmosphere of chatty character and persuasive use of 
language linked with figures which are often presented as mere approximation. 
 
The manifestation of vagueness is in harmony with the requirements of accessibility, acceptability and negotiability of the meaning 
conveyed (c.f. Urbanová, 2003: 75-76). While vagueness has a manifestation of lacking semantic determinacy which is inherent in the 
word itself and is associated with openness and obscurity of meaning, ambiguity indicates distinctly different meanings. It is 
important to note that the use of ambiguity enhances the interactive potential of advertising messages since the reader/viewer has to 
participate actively in order to decode the message. Drawing from the dialogue in advert 17, this assertion can be substantiated that 
the seemingly ambiguous statement “more power in your hands” is explained:  
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Figure 4.1 Digital Banking 
 

Helen: Come, let me show you. So here, you can access our internet banking, you can do multiple bill payment, you can do 
instant account transfers and can also do tax payment. Let’s say for example, you are paying your rent; Login into your 
account, enter the details of your landlord, enter the amount, submit and you await your payment confirmation. It’s that 
simple. You don’t have to come to the bank to do your payment. 
Julie: This is quite impressive! 
Bob: (with a searching look at her) Yes, dear of course like for me, I do my banking on the go any time anywhere. On my 
phone, on my computer. I actually don’t need to go to any branch that’s why I get more time to spend with you! 
Julie:  Aah! Ooh! That’s so sweet. 
Helen: most of the modes of payments I have shown you require many trips to many offices, now you can settle your bills 
anytime, anywhere. (To Julie) would you like to open an account with us?   
Julie: (Excitedly) Ooh yes please. 
Helen: All you have to do is dial *208# and follow instructions. 
Julie: Done 
Helen: It’s that easy, you can now operate your account. (To Bob) by the way you are our customer, have you downloaded 
the mobile banking app?  
Bob: (shaking his head) No! 
Helen: Shall we go to the meeting room to discuss. Bob, please join us. (jumping up and following them). With the app 
mobile banking becomes so much easier. Can we download it to see what I mean? 
Bob: Yes! Absolutely. 
Helen: You can pay your bills like DSTV, water, zuku, electricity,transfer to other accounts and even buy airtime. 
Bob: Easy,   wooow! I must have missed out on a lot. This is awesome! Now I definitely know one thing I have got more 
power in my hands. 
 

This conversation reveals that Helen who is a bank employee explains to Bob and Julie who are customers the working of something 
that is complex in the banking system. They pay attention and are able to perfectly capture the working of the application.  This makes 
them become contented with whatever the bank is offering. 
 
Vagueness as a manifestation of semantic indeterminacy which is inherent in the word itself can be found in Adv3 in this statement 
“You know one that gets you noticed when you arrive somewhere?” This speech act of inquiry is vague since the meaning of the 
expression “somewhere” is rather opaque. Similarly, as far as ambiguity is concerned, the slogan……”Here for good” used in 
Advert14 “good” is ambiguous since it contains a pun. More precisely, the slogan is ambiguous since besides its literal meaning, 
“goodness” the expression good, is also used figuratively here, having a meaning “forever”. Here, the use of ambiguity enhances the 
interactive potential of the verbal message. A similar case is presented in advert 6 where the slogan reads “Family Bank, with you for 
life” can perhaps be understood to mean the institution is there for life matters or is there forever of course for its customers. 
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There is ambiguity and vagueness in advert4 in the portrayal of the cartoon cub which is a young one of a lion matched with the 
written words.   
 

 
Figure 4.2: Cub and the Written Words 
 
Figure 4.2 is not easily decoded because one cannot tell the link between the words and the picture. However, thanks to the visual 
component of the advertisement since the figurative interpretation is suggested by the image of the cub reflecting the figure of the 
young cub which, in interpreting it, could be perceived as a “child”. It therefore needs to be re-emphasized that the verbal messages in 
advertisements can fully be understood only when the visual component is taken into consideration 
 
 
1.6.18 Conclusions and Recommendations 
These findings confirm the vocabulary and grammatical structures in this study that display different aspects of linguistic strategies. 
These strategies are manifested in different aspects of language use. It is clearly brought out that the language of advertising has a 
unique formality and different levels of sophistication. This stylistic imbalance enhances the persuasive potential of the advertising 
messages since the use of informal features enable the advertisers to shorten the distance, establish a close social contact with the 
reader and facilitate involvement. There is also the use of formal features in advertising discourse to create the impression of 
credibility and trustworthiness with regard to the advertising body. Since the language of advertising has impact on the language of 
ordinary communication, it reduces thoughts to formulas, phrases, music, slogans, soundtracks etc. Accordingly, one must be aware 
of the subtexts that TV adverts generate because when the human mind is aware of the hidden codes in texts, it will be better able to 
fend off the undesirable effects that advertising texts may cause.  
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Abstract: 
Internet has become an important tool for our day to day activities such as entertainment, social interaction and information. However 
internet has moved into all sectors for example schools, homes, cyber café and business etc .on the other hand it can be used by some 
people for gambling, chatting with friends for longer duration and even for pornography. Therefore use of internet has been increasing 
rapidly worldwide. This excessive pattern of internet use by youths results in many problems to them as well as their parents Most of 
the people have the perception that a person can only be addicted to use of chemicals such as smoking, alcohol, drug etc but according 
to psychologist anything which stimulates and make feel an individual energetic can be called as addictive.. In view of above, the 
study has been conducted to assess the pattern of internet use and its impact on health. This paper will represent the approximate time 
use on internet for different kind of activities among youths. It will discuss the impact of inappropriate internet use on health and their 
routine life as reported by the students. 
 
Index Terms- Internet Addiction, Mental Health 
 
 

I. INTRODUCTION 

Internet has become an important tool for our day to day activities such as entertainment, social interaction and information. However 
internet has moved into all sectors for example schools, homes, cyber café and business etc .on the other hand it can be used by some 
people for gambling, chatting with friends for longer duration and even for pornography. Therefore use of internet has been increasing 
rapidly worldwide. Most of the people have the perception that a person can only be addicted to use of chemicals such as smoking, 
alcohol, drug etc but according to psychologist anything which stimulates and make feel an individual energetic can be called as 
addictive. Whenever your habits turn into compulsion such as chatting, online gambling, video games can be considered as 
addiction(Ramezan et al;2013). Young linked excessive internet use most closely to pathological gambling, a disorder of impulse 
control by considering DSM IV criteria. Internet addiction is an emerging social and mental health issue among youths. Young people 
are more prone to internet usage for all kind of behavior without understanding the negative perspective associated with the use of 
internet (Chang et al; 2012).due to this pattern of internet use it affects social performance, psychology and lifestyle habits. It also 
affects the health in many ways. Regular use of internet can result in loss of sleep, skipping of meal, physical inactivity which in the 
end affects the health of an individual (Kim et al; 2010). Extreme use of the internet can have harmful effects on psychosocial growth 
and behavior of adolescents, It can also lead to Depression, anxiety, sleep problems, and mental disorders like attention deficit 
hyperactivity disorder(sung et al; 2013).A study conducted among the Chinese adolescents reported that extreme use of Internet might 
not only have direct adverse health effects but also have indirect negative effects throughout sleep deficiency(An et al; 2014).A study 
by Yang et al in 2014 found that the prevalence on cyber bullying is 19.2% respectively at the age of 15.A study by Barlett et al  in 
2014 stated that females are more likely to cyber bullied in mid-adolescence as compared to males. A study by Sampasa-Kanyinga et 
al; 2015 is also that there was a strong relationship between bullying victimization and psychological distress.Since it is a recent 
phenomenon, very few studies have been conducted on India. This study has been carried out to assess the pattern of internet use and 
its impact on health. It has also discussed the impact of inappropriate use of internet on health and routine life as reported by the by the 
students. 
GENERAL OBJECTIVE: 
     To study the pattern of internet use and its impact on health among youth in the age group of 18-21 years. 
 
SPECIFIC OBJECTIVES: 
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      1. To assess the approximate time use on internet. 
      2. To study their life style pattern. 
      3. To identify whether students are involved in cyber bullying. 
      4. To study the impact of internet overuse on health. 

 
 

II. BRIEF REVIEW OF THE RESEARCH 

 
A study was conducted to assess the prevalence of internet addiction and its association with psychopathology among 1000 college 

students in Mumbai, aged 16- 18 years. Participants were asked to complete the semi structured questionnaire and diagnostic 

questionnaire for the diagnosis of internet addiction. The result of the study showed that out of total population about 74.5% are 

moderate users, 24.8% as possible addicts and 0.7% as addicts. Those who are addicted reported high anxiety, depression score, ( Goel 

et al; 2013) 

Another study was conducted to assess the prevalence of internet addiction among adolescents at Hong Kong, china. They conducted 

a two wave panel survey with 208 adolescents, aged 15- 19 years. In this study the participants were asked to self-report their pattern 

of internet usage, symptoms of internet addiction, suicidal ideation, psychiatric and psychological condition during the study period. 

The result of the study concluded that prevalence rate for having five or more symptoms was estimated to be 6.7% (95% CI 3.3- 

10.2).They also reported Positive dose-response relationships between the number of symptoms of internet addiction and 1-year 

changes in scores for suicidal ideation and depressive symptoms.(Fu et al; 2010) 

 

Another study was conducted to assess the relationship of emotional intelligence and mental disorders in internet users among the 200 

students of the universities of Isfahan. All the students were asked to complete the questionnaire. The result of the study reported that 

there was a significant relationship among emotional intelligence, mental disorders and internet addiction. (Khoshakhlagh et al; 2012) 

 

Another study was performed to examine the effects of  excessive internet use on health and the behavior pattern of internet 

dependency among 300 students at the university of Catania(Italy) where all the students were asked to complete the questionnaire 

aimed at identify their attitude and behavior toward the internet use and psychosomatic consequences of internet overuse.  

The results that emerged from the participants Reponses revealed that about 5% of the participants were emotionally dependent on 

internet in various ways such as: internet facilitates social life relationship (5%0, feeling of excitement while on-line (4%), way of 

escaping from real life (1%). The prevalence of the participants who spent excessive time  to stay on-line was 8%, not able to end an 

on-line session (8%), who lied to family members to escape their nature of involvement with internet (3%),stop doing physical 

activities or skipping meals (1%), negative impact on grades(3%),sleep problems (4%),physical difficulties; backache (2%), arm or 

wrist pain (2%), vision disturbances (6%).(Coniglio et al;2007) 

 

III. ANALYSIS AND DISCUSSION 
Methods: A descriptive cross sectional study among 201 youths of the graduate courses in the age group 18-21 years studying in 
Amity University, Noida 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. 
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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 was used to test the significance of the study. P value less than 0.05 was considered 

statistically significant. 

 

Results:  

1.Time spent for entertainment on internet 
Table shows that highest percentage of (45.27%, n= 91) respondents spend 1-2 hour for entertainment. It was seen that 31.34% (n=63) 
spend 3-5 hours, 12.94% (n=26) spend more than 5 hours for entertainment whereas 10.45% (n=21) do not spend time on internet for 
entertainment activities. 
 
             Table 6: Time spent on internet for entertainment in a day                

What % of time do you spend on internet for entertainment in a day? 
            Nil  21  10.45% 

            1- 2 hours  91   45.27% 
            3- 5 hours  63   31.34% 

            More than 5 hours  26   12.94% 
 
 

                                
 
                                                 Fig 2: Time spent on internet for entertainment in a day 
 
2. Time spent on internet for social networking activities 
Table shows that highest percentage 61.69% (n=124) of respondents spend 1to2 hours for social networking then respectively 16.42% 
(n=33) spend 3-5 hours, 11.44% (n=23) spend more than 5 hours on for social networking in a day. 10.45% (n=21) do not spend time 
for social networking activities on internet in a day. 
  
               Table 7: Time spent on internet for social networking in a day 

What % of time do you spend on internet for social networking in a day? 
             Nil  21   10.45% 

            1- 2 hours  124   61.69% 
            3 -5 hours  33    16.42% 
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            More than 5 hours  23    11.44% 
 
 

               
                                Fig 2: Time spent on internet for social networking in a day 
 
 
3. Academic performance and internet use 
Table shows that out of total respondents (n=201) 58.21 % (n=117) feel rarely which is the highest performance, 26.37% (n=53) feel 
often, 11.94 % feel often, 3.48% (n=7) always feel that their academic performance suffer because of internet use 
 
Table 3: Respondents who feel that their academic performance suffer because of internet use 

Do you feel that your academic performance suffer because of internet? 
 Rarely 117  58.21% 

Occasionally 53 26.37% 
 Often 24 11.94% 

Always 7 3.48% 
 
 

              
 
                     Fig 3: Respondents who feel internet use affect their academic performance 
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4.  Respondents experienced Cyber bullying 
 Table shows that out of total respondents (n=201) 22.89% (n=46) said that they experienced cyber bullying and 77.11% (n=155) 
replied that they are not cyber bullied. 
 
                  Table 4: Respondents experienced cyber bullying 

  Have you ever experienced cyber bullying? 
          Yes  46   22.89% 
          No  155   77.11% 

 
                    

             
  
                                         Fig 4: Respondents experienced cyber bullying 
 
 
5.  Cyber bullying and gender of the respondents 
Table shows that out of total respondents (n=46, 22.89%) who were cyber bullied percentage of female 33 (30.55%) was more as 
compared to males 13 (13.97%). It was also seen that out of total respondents 80 (86.02%) males and 75 (69.44%) females said that 
they did not experience cyber bullying. 
 
Table 5: Experienced cyber bullying 
Have you ever experienced cyber 
bullying? 

Frequency distribution of the respondent on the basis of 
gender 

   Option  Male  Female  Total 
   Yes   13 (13.97)  33 ( 30.55) 46  (22.89) 
   No   80 (86.02)  75 ( 69.44) 155 (77.11) 
  Total   93  (100)  108 (100)  201 (100) 
      Pearson chi square (2 tailed)  df 1 & sig 0.02 ( statistically significant p< 0.05) 
                                                       ANOVA  (  F= 8.01 df  3 & sig 0.01) 
 

%of respondents experienced cyber bullying

Yes

No
77.11%

22.89%
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                                   Fig 5:  Experience cyber bullying 
 
 
6.   Cyber bullying and Stress 
Table shows that out of total cyber bullied respondents 46 (22.89%) 76.08 % (n=35) feel stressed and 23.40% (n=11) do not feel 
stressed due to cyber bullying. 
 
Table 6: Respondents feel stressed who experienced cyber bullying  
If yes, do you feel stressed due to this? 
 Yes 35  76.08% 
 No  11  23.40% 
 

 
 
       Fig 6: Respondents in % feel stressed who experienced cyber bullying 
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7. Physical activity and gender of the respondents 
Table shows that out of total respondents ( n=54) who do physical activity  percentage of female was more as compared to males ( 
61.11%, n=33 vs. 38.8%, n=21), likewise who do physical activity occasionally( 71.79%, n=28  vs. 28.20%, n= 11 out of 39 ) and 
often   ( 54.71%, n=29 vs. 45.28%, n= 24 out of 53) percentage of female was higher than the males. But % of male was more than the 
females (67.27%, n=37 vs. 32.72%, n=18 out of 55) who do physical activity always. 
 
Table 7:  Comparison of gender with the number of respondents who do physical activity in percentage 
Do you do physical activity for 
at least 30 minutes daily for 4-5 
days in a week? 

Frequency distribution of the respondent on the basis of 
gender 

  Option   Male   Female  Total 
  Rarely 21 (38.88) 33 (61.11) 54 (100) 

  Occasionally 11 (28.20) 28  (71.79) 39 (100) 
  Often 24  (45.28) 29  (54.71) 53  (100) 

  Always 37  (67.27) 18  ( 32.72) 55 (100) 
  Total       93 ( 46.26)          108 (53.73) 201 (100) 

    Pearson  chi square (2 tailed)  df 3 & sig 0.00 ( Statistically significant p< 0.05) 
 
 
 
 

 
 
Fig 7:  Comparison graph of gender with the number of respondents who do physical activity in percentage 
 
 
    
 
8. Percentage of respondents when they feel restless, moody and depressed 
Table shows that 30.50% (n=18) feel rarely, 20.33% (n=12) feel often and 6.77% (n=4) always feel restless, moody and depressed 
when they are off-line for some time. Highest percentage of the respondents (42.37%, n=25) feel occasionally restless, moody and 
depressed. 
 
Table 8: Respondents when they feel restless, moody and depressed 
                                                                                   If yes, when? 

    Rarely 18 30.50% 
    Occasionally 25 42.37 

    Often 12  20.33% 
    Always 4  6.77% 
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            Fig 8:  Respondents when they feel restless, moody and depressed 
 
 
Discussion:  

As found in present study about 45.27% spend 1-2 hours for entertainment on internet. This result is supported by a study conducted 

by Zhou et al (2014) where about 24.1% use internet for entertainment activities. 

Similarly time spent for social networking on internet was varied. The findings of the present study reported that about 61.69% spend 

1-2 hours for social networking. This findings corresponds with other studies carried out by Pantic et al (2011) and Sonal et al (2014). 

A number of studies have showed that there exist a relationship between academic performance and internet use. This study reported 

that about 58.21% feel that their academic performance suffers because of internet use rarely and 26.37% reported occasionally. 

Similar findings have been reported by Sonal et al (2014) where 30% of total respondents reported that their school work and grades 

suffer due to social media. Similar findings have also been emerged in a study conducted by Walsh et al; 2013. 

The findings of the present study reported that about 22.89% of total respondents experienced cyber bullying and this findings 

correspond with other studies conducted by Chang et  al (2013), reported that 18.4 % respondents were cyber bullied, Yang  et al; 

2014 reported in the findings of the study  about 19.2% were cyber bullied, 19.1% cyber bullying victimization reported by Yen  et al; 

2014 in his study. 

In this study we found that there is a higher prevalence of cyber bullying in females as compared to males. About 30.55% females 

experienced cyber bullying whereas 13.97% of males experienced cyber bullying out of total respondents who experienced cyber 

bullying. This findings also support the findings of Barlett et al; 2014 that females are more likely to be cyber bullied than males. 

As consistent with other studies that out of the total (n=46) cyber bullied respondents about 76.59% feel stressed due to this.  

Sampasa-Kanyinga et al (2015); this study also highlighted that there exist a strong relationship between bullying victimization and 

psychological distress. 

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

Rarely occasionally often Always

pe
rc

en
ta

ge
(%

0)

graph of the responses provide by the respondent in % when they 
fee resless,moody  anddepressed

percentage

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318
http://ijsrp.org/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24586902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=24605120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yen%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=25241113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barlett%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25098968


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              125 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318    www.ijsrp.org 

A variety of study showed the association between internet overuse and life style related factors. Finding of this study reported that 

about 26.78% rarely do physical activity, 78.61% rarely skip meals and 41.29% rarely lose sleep due to internet use. These findings 

were supported by a number of studies conducted by   Kim et al; 2010 reported that irregular bed timing and high frequency of 

skipping meals were higher in high risk internet users as no risk internet users. Bener  et al; 2010 showed that proportion of students 

participate in moderate physical activity was lower among those with problematic users. 

This study also finds out that about 30.35% feel restless, moody depressed when they are off-line for some time. These findings 

strengthen by the research findings conducted by Alzayyat et al (2015) showed that there was a significant association between 

depression and internet addiction. Similar findings have been found in a study conducted by Al-Gamal et al; 2015 who reported that 

internet addiction was accompanying with high mental distress. 

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 could not participated and 

the participants were 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. 

Conclusion: 

The study found that time spends on internet for different activities varied among youths. More than one third of the respondents feel 

restless, moody and depressed when they are off-line for some time. There were statistically significant association between cyber 

bullying and gender. The study found that in general cyber bullying was more in females as compared to males. There is a need of 

doing research in this area especially in Indian context because internet is a most widely used tool in the present world. 

Recommendation: 

Since cyber bullying is known reason for causing   stress, depression and anxiety, the youth who are cyber bullied, support can be 

given in colleges. It is also important to make aware about these changes in technology and its possible harmful effects to the parents 

of the victims. Here comes a need for organizing a counseling session to them. Since this study was conducted in the settings, a similar 

study can be done in rural areas keeping this study as a base guideline. The present study was based on pattern of internet use and its 

impact on health so a study can be done on physical effects of excessive internet use in the users. Trans-cultural studies can be 

conducted since internet use is more in metro Politian cities than in living in small town. 
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APPENDIX 

 

                    CONSENT FORM 

 
The Internet has become an important tool for social interaction, information, and entertainment. However, as the Internet has moved 
into homes, schools, Internet cafes, and businesses, the prevalence of Internet addiction has been increasing rapidly. It affects both 
mental and physical health of an individual and becomes a public health issue worldwide. This study aims to find out the pattern of 
Internet use and its impact on health among youth in the age group of 18-21 years. In this regard, your responses are very important. 
                              Please put a tick mark at the item which represents most applicable to   you. Kindly fill in all the columns and do 
not leave any question blank. We assure you that your responses shall be kept confidential. Thank you very much for spending your 
valuable time. 
     I request you to kindly give consent to be part of this study. (I agree /I do not agree) 
 
 
SIGNATURE OF PARTICIPANT- 
 
NAME OF THE RESEARCHER- BIRINA BHARALI 
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COLLEGE NAME – AMITY UNIVERSITY, NOIDA SECTOR- 125 

COURSE – MPH 

TOPIC – A STUDY ON THE PATTERN OF INTERNET USE AND ITS IMPACT ON HEALTH AMONG YOUTH IN THE AGE 

GROUP 18 – 21 YEARS 

QUESTIONNAIRE: 

DEMOGRAPHIC DETAILS: 

 

 Age: 

 Sex: 
Education: 
University: 
Parent education: 
No. Of family member: 
Family income: 
 Current address: 
 
 

1. What % of time do you spend on internet for educational activities in a day ? ( for assignments, projects etc) 
 
a. Nil           b.  1 – 2 hrs      c.  3 – 5 hrs     d.  More than 5  hrs 

2. Where do you use internet often? 
 
a. Mobile phone                 b. Desktop        c. Laptop 

               
3. What % of time do you spend on internet for entertainment in a day? ( for  songs, videos, movies etc ) 

 
a. NIL          b.  1 – 2 hrs      c.  3 – 5 hrs      d. More than 5 hrs 

4. What % of time do you spend on internet for social networking in a day? ( for comments , likes on face book, twitter etc ) 
a. Nil           b.   1 – 2 hrs     c .  3 – 5 hrs      d. More than  5 hrs 

 
   

5. Do you feel that you stay online more than you required? 
 
 a. Yes             b.  No   

       6.  How frequently   do you access your account in a day? 
       a. Every 15- 30 mints.    b. Every 30 mints -1 hr.    c. 2 – 3 hrs.    d. 4- 5 hrs      e. Stay online always 
      7.   Do you feel that your academic performance suffer because of internet? 
           a. Rarely          b. Occasionally         c.  Often       d.  Always 
    8. How much money do you spend on internet in a month in your mobile? 
           a. Less than 100 rs     b.  100- 500 rs   c. more than 500 rs   d. Nil 
    9. Which company of your friends you prefer more? 
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         a. real      b. virtual 
   10. a)   Have you ever experienced cyber bullying?    (Cyber bullying is the use of information technology to   harm other people)   
[if answer for option  “a” is No then please do not put tick mark for the option “b”] 
                    a. Yes                            b.  No 
          b)   If yes, Do you feel stressed due to this? 
                    a. Yes                           b.  No 
    11.  Has cyber bullying affected your on – line social networking activity?                                                                                                                                    
 
                     a. Yes                          b.  No 
    12.  a). Have any of your friends experienced cyber bullying?  
          [if answer for option  “a” is No then please do not put tick mark for the option “b”] 
                    a. Yes                             b. No 
            
  b). If yes how often have your friends faced cyber bullying? 
                   a. Rarely        b.  Occasionally      c.  Often 
 13. Do you feel your routine life is affected due to consistently being on internet? 
               a. Yes                       b. no 
 14. If yes, how? 
          a. Do not meet friend’s   b. lack of real social relationship   c.  Family is upset   
          d. Any other way            e .All of these                                          
15. Does your family complaints that you always stay online? 
           a. Yes              b. No         c.  Sometimes 
16. Do you do physical activity for at least 30 mints daily for 4 – 5 days in a week? 
         a. Rarely         b. occasionally      c. often      d. Always 
17. Do you skip meals because of internet use? 
           a. Rarely      b. Occasionally       c. Often    d. Always 
 18. How often do you lose sleep due to late night activity on internet? 
           a. Rarely       b. Occasionally        c. Often      d. Always 
 19. Do you switched off your internet connection before you go to sleep? 
           a. Rarely       b. Occasionally         c. Often      d. Always 
 20. Do you feel restless, moody, depressed when you are off- line for quite some time? 
            a. Yes                         b. No            c. sometimes 
 21. If yes, when 
           a. Rarely      b. Occasionally     c. Often       d. Always                                                                                            

                               
                                                         THANK YOU VERY MUCH 
                                                                                                                        
                                                                                                                                                
                                                                                                                                              BIRINA BHARALI 

                                                                                                                                                              DATE: 
 

 

 

 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              129 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318    www.ijsrp.org 

                                                                        Acknowledgment 

It is my privileged to express my gratitude to the people who have helped me during my thesis work, both at academic and personal 

level. The help I got is definitely invaluable without which the work would have been incomplete. This thesis would not have been 

possible without the sound advice, excellent support and undying patience of my mentor Dr.Poonam Khattar, associate professor, 

NIHFW, New Delhi. The unmatched ideas provided by her are invaluable on both academic and personal level for which I am 

extremely grateful. Inspire of her busy schedule she spared his valuable time to provide me timely help and suitable guidance.  I am 

also thankful to Dr. Rajiv Janardhanan our HOD, Amity University for his support. 

This is the most auspicious opportunity to express my deep sense of respect, unfeigned gratitude and indebtness to my esteemed 

teacher and supervisor   Dr. Vivek Kumar my internal guide, Amity University, Noida,U.P for his scholastic guidance, keen interest, 

valuable suggestions, constant and invaluable inspiration, untiring  dedication, compassionate behavior, critical supervision and whole 

hearted encouragement during the entire course of this work and without which it would have been impossible for me to initiate and 

complete the present work in this form. I feel short of words to give ample expression of the gratitude, I owe to them. 

I express my heart full thanks to all those who have helped me out for the completion of this study. 

 

                                                                                       
References 

1. Ahmadi J, Amiri A, Ghanizadeh A, Khademalhosseini M, Khademalhosseini Z, Gholami Z, Sharifian M. Prevalence of Addiction to the Internet, Computer 
Games, DVD, and Video and Its Relationship to Anxiety and Depression in a Sample of Iranian High School Students: Iran J Psychiatry Behav Sci. 
2014 Summer; 8(2):75-80. 

2. Al-Gamal E, Alzayyat A, Ahmad MM. Prevalence of Internet Addiction and Its Association with Psychological Distress and Coping Strategies among 
University Students in Jordan: Students in Jordan. 2015 Jan 30. 

3. Alzayyat A, Al-Gamal E, Ahmad MM. Psychosocial Correlates of Internet Addiction Among Jordanian University Students: J Psychosoc Nurs Ment Health 
Serv. 2015 Mar 18:1-9. 

4. An J, Sun Y, Wan Y, Chen J, Wang X, Tao F. Associations between problematic internet use and adolescents' physical and psychological symptoms: 
possible role of sleep quality: J Addict Med. 2014 Jul-Aug; 8(4):282-7. 

5. An, Jing MM; Sun, Ying MD; Wan, Yuhui MD; Chen, Jing MM; Wang, Xi MM; Tao, Fangbiao MD, PhD. Associations Between Problematic Internet Use 
and Adolescents' Physical and Psychological Symptoms: Possible Role of Sleep Quality: Journal of Addiction Medicine. July/August 2014 - Volume 8 - 
Issue 4 - p 282–287 

6. Bannink R, Broeren S, van de Looij-Jansen PM, de Waart FG, Raat H .Cyber and traditional bullying victimization as a risk factor for mental health 
problems and suicidal ideation in adolescents: PLoS One. 2014 Apr 9; 9(4):e94026. 

7. Barlett C , Coyne SM. A meta-analysis of sex differences in cyber-bullying behavior: the moderating role of age: Aggress Behav. 2014 Sep-Oct;40(5): 474-
88. 

8. Bener A, Bhugra D. Lifestyle and depressive risk factors associated with problematic internet use in adolescents in an Arabian Gulf culture: J Addict Med. 
2013 Jul-Aug; 7(4):236-42. 

9. Bidi F, Namdari-Pejman M, Kareshki H, Ahmadnia H. The Mediating Role of Metacognition in the Relationship between Internet Addiction and General 
Health: Addict Health. 2012 Winter-Spring; 4(1-2):49-56. 

10. Chang FC, Lee CM, Chiu CH, Hsi WY, Huang TF, Pan YC. Relationships among cyber bullying, school bullying, and mental health in Taiwanese 
adolescents: J Sch Health. 2013 Jun; 83(6):454-62. 

11. Chang J P-C, Hung C-C. Problematic internet use. . IACAPAP e-Textbook of Child and Adolescent Mental Health.2012 

12. Cheng Cecilia and Li Angel Yee-lam. Cyber psychology, Behavior, and Social Networking. December 2014, 17(12): 755-760. 
http://dx.doi:10.1089/cyber.2014.0317. 

13. Cocke Anna.Internet addiction & Health effects.2013 aug 16 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318
http://ijsrp.org/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amiri%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghanizadeh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khademalhosseini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khademalhosseini%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gholami%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharifian%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25053960
http://www.ncbi.nlm.nih.gov/pubmed/25053960
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Gamal%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25639746
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alzayyat%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25639746
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25639746
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alzayyat%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25800688
http://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Gamal%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25800688
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25800688
http://www.ncbi.nlm.nih.gov/pubmed/25800688
http://www.ncbi.nlm.nih.gov/pubmed/25800688
http://www.ncbi.nlm.nih.gov/pubmed/?term=An%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25026104
http://www.ncbi.nlm.nih.gov/pubmed/?term=Associations+between+problematic+internet+use+and+adolescents%27+physical+and+psychological+symptoms%3A+possible+role+of+sleep+quality
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bannink%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24718563
http://www.ncbi.nlm.nih.gov/pubmed/?term=Broeren%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24718563
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Looij-Jansen%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=24718563
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Waart%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=24718563
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raat%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24718563
http://www.ncbi.nlm.nih.gov/pubmed/24718563
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barlett%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25098968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coyne%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=25098968
http://www.ncbi.nlm.nih.gov/pubmed/25098968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bener%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23666321
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bhugra%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23666321
http://www.ncbi.nlm.nih.gov/pubmed/?term=the+prevalence+of+problematic+Internet+use+(PIU)+and+its+association+with+beck+depression+inventory%2C+co-+morbid%2C+lifestyle+related+factors+among+adolescents
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bidi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24494136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Namdari-Pejman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24494136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kareshki%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24494136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadnia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24494136
http://www.ncbi.nlm.nih.gov/pubmed/?term=FatemehBidi+et+al%3B+2012
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20FC%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiu%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hsi%20WY%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=23586891
http://www.ncbi.nlm.nih.gov/pubmed/23586891
http://dx.doi:10.1089/cyber.2014.0317


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              130 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318    www.ijsrp.org 

14. Coniglio MA, Muni V, Giammanco G,Piganto S. Excessive Internet use and Internet addiction: emerging public health issues: Ig Sanita Pubbl. 2007 Mar-
Apr; 63(2):127-36. 

15. Evren C, Dalbudak E, Evren B, Demirci AC. High risk of Internet addiction and its relationship with lifetime substance use, psychological and behavioral 
problems among10 (th) grade adolescents: Psychiatr Danub. 2014 Dec; 26(4): 26(4):330-9. 

16. Fu KW, Chan WS, Wong PW, Yip PS. Internet addiction: prevalence, discriminate validity and correlates among adolescents in Hong Kong: The British 
Journal of Psychiatry. 2010 Jun;196(6):486-92 

17. Goel Deepak,  Subramanyam Alka, and  Kamath Ravindra. A study on the      Prevalence of internet addiction and its association with psychopathology 
Indian adolescents: Indian J Psychiatry. 2013 Apr-Jun; 55(2): 140–143. 

18. Hirao K. Difference in mental state between Internet-addicted and non-addicted Japanese undergraduates: Int J Adolesc Med Health. 2014 Nov 21. 

19. Khoshakhlagh H, Faramarzi S. The relationship of emotional intelligence and mental disorders with internet addiction in internet users university students: 
Addict Health. 2012 Summer-Autumn; 4(3-4):133-41. 

20. KimJS, ChunBC.Association of Internet addiction with healthpromotion lifestyle profile and perceived health status in adolescents: J Prev    Med 
Public Health. 2005 Feb; 38(1):53-60. 

21. Kim Yeonsoo, Park JY, Kim SB, Jung IK, Lim YS, Kim JH. The effects of internet addiction lifestyle and dietary behavior Of Korean adolescents: Nutrition 
Research and Practice  (Nutr Res Pract) 2010;4(1):51-57  

22. Lee JY, Shin KM, Cho SM, Shin YM . Psychosocial risk factors associated with internet addiction in Korea: Psychiatry Investig. 2014 Oct;11(4):380-6 

23. Li W, O'Brien JE, Snyder SM, Howard MO.Characteristics of internet addiction/pathological internet use in US university students: A qualitative method 
investigation: PLoS One. 2015 Feb 3; 10(2):e0117372. 

24. Mak KK, Lai CM, Watanabe H, Kim DI, Bahar N, Ramos M, Young KS, Ho RC, Aum NR,Cheng C. Epidemiology of internet behaviors and addiction 
among adolescents in six Asian countries: Cyberpsychol Behav Soc Netw. 2014 Nov; 17(11):720-8. 

25. Nawwaf Rashed.Internet addiction.URJHS volume 11.2014. http://www.kon.org/urc/v11/rashed.html 

26. Pantic I, Damjanovic A,Todorovic J, Topalovic D, Bojovic-Jovic D, Ristic S,Pantic S. Association between Online Social Networking and Depression in 
High School Students:  Behavioral Physiology Viewpoint: Psychiatr Danub. 2012 Mar; 24(1):90-3. 

27.  Park subin. Associations of physical activity with sleep satisfaction, perceived stress, and problematic Internet use in Korean adolescents: BMC Public 
Health. 2014 Nov 5; 14:1143 

28. Pawłowska B, Zygo M, Potembska E, Kapka-Skrzypczak L, Dreher P, Kędziersk Z. Prevalence of Internet addiction and risk of developing addiction as 
exemplified by a group of Polish adolescents from urban and rural areas: Annals of Agricultural and Environmental Medicine. 2015, Vol 22, No 1, 129–136 

29. Pramanik T, Sherpa MT, Shrestha R. Internet addiction in a group of medical students: a cross sectional study: Nepal Med Coll J. 2012 Mar; 14(1):46-8. 

30. Ramezan Jahanian and Zeinab Seifury. The Impact of Internet Addiction on Students' Mental Health in Technical and Vocational Colleges in Alborz 
Province,2013.14.11.447 

31. Sampasa- Kaniyanga H, Willmore j.Relationship between bullying victimization psychological distress and breakfast skipping among boys and girls: 
Appetite. 2015 Jun 1;89:41-6 

32. Sampasa-Kanyinga H, Roumeliotis p, Farrow CV, Shi YF. Breakfast skipping is associated with cyber bullying and school bullying victimization: A school 
based cross sectional study: Appetite. 2014 Aug; 79:76-82. 

33. Sasmaz T, Oner S, Kurt AO, Yapici G, Yazici AE, Bugdayci R, Sis M .Prevalence and risk factors of internet addiction in high school students: Eur J Public 
Health. 2014 Feb; 24(1):15-20. 

34. Senormancı O, Saraçlı O, Atasoy N, Senormancı G, Koktürk F, Atik L. Relationship of Internet addiction with cognitive style, personality, and depression in 
university students: Compr Psychiatry. 2014 Aug; 55(6):1385-90. 

35. Sonal, Khattar Poonam, Aggarwal A.K. To assess The Nature of Use of Social Media and Its Impact on Health, Academic Achievement and Social and 
Family Relationship among the Adolescents in Delhi: Indian journal of medical informatics.2014 

36. Sung J, Lee J, Noh HM, Park YS, Ahn EJ. Associations between the Risk of Internet Addiction and Problem Behaviors among Korean Adolescents: Korean 
J Fam Med. 2013 Mar; 34(2): 115–122 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318
http://ijsrp.org/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coniglio%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18216888
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muni%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18216888
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giammanco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18216888
http://www.ncbi.nlm.nih.gov/pubmed/?term=Excessive+Internet+use+and+Internet+addiction%3A+emerging+public+health+issues
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evren%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25377367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dalbudak%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25377367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evren%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25377367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demirci%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=25377367
http://www.ncbi.nlm.nih.gov/pubmed/25377367
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=20513862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=20513862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=20513862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yip%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=20513862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goel%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Subramanyam%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamath%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hirao%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25415631
http://www.ncbi.nlm.nih.gov/pubmed/?term=compare+the+mental+status+between+internet+addicted+and+non-+addicted
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khoshakhlagh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24494148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasan+Khoshakhlagh+et+al%3B2012
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=16312910
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chun%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=16312910
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=20198209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=20198209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20IK%5BAuthor%5D&cauthor=true&cauthor_uid=20198209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=20198209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=20198209
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=25395968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=25395968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=25395968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=25395968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25647224
http://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Brien%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=25647224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Snyder%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=25647224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Howard%20MO%5BAuthor%5D&cauthor=true&cauthor_uid=25647224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Characteristics+of+Internet+Addiction%2FPathological+Internet+Use+in+U.S.+University+Students%3A+A+Qualitative-Method+Investigation
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mak%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lai%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Watanabe%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20DI%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bahar%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ramos%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Young%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aum%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=25405785
http://www.ncbi.nlm.nih.gov/pubmed/25405785
http://www.kon.org/urc/v11/rashed.html
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pantic%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Damjanovic%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Todorovic%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Topalovic%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bojovic-Jovic%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ristic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22447092
http://www.ncbi.nlm.nih.gov/pubmed/?term=Association+between+Online+Social+Networking+and+Depression+in+High+School+Students%3A++Behavioral+Physiology+Viewpoint%2C+Psychiatria+Danubina
http://www.ncbi.nlm.nih.gov/pubmed/?term=association+of+physical+activity+with+sleep+satisfaction%2C+perceived+stress%2C+and+problematic+Internet+use
http://www.ncbi.nlm.nih.gov/pubmed/?term=association+of+physical+activity+with+sleep+satisfaction%2C+perceived+stress%2C+and+problematic+Internet+use
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paw%C5%82owska%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zygo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Potembska%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapka-Skrzypczak%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dreher%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C4%99dzierski%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25780842
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pramanik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23441494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sherpa%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=23441494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shrestha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23441494
http://www.ncbi.nlm.nih.gov/pubmed/23441494
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sampasa-Kanyinga+et+al%3B+2015
http://www.ncbi.nlm.nih.gov/pubmed/?term=Breakfast+skipping+is+associated+with+cyberbullying+and+school+bullyingvictimization.+A+school-based+cross-sectional+study.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sasmaz%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oner%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yapici%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yazici%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bugdayci%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23722862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Senormanc%C4%B1%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sara%C3%A7l%C4%B1%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atasoy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Senormanc%C4%B1%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kokt%C3%BCrk%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atik%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24889340
http://www.ncbi.nlm.nih.gov/pubmed/?term=investigate+the+relationship+internet+addiction+with+cognitive+style%2C+personality+and+depression
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sung%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23560210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23560210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noh%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=23560210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=23560210
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahn%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=23560210


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              131 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318    www.ijsrp.org 

AUTHORS 
First Author – Birina Bharali, Master Degree in Public Health(MPH) ,Amity Institute of Public Health, Amity University Email id- 
bbharali27111990@gmail.com 
Second Author – Dr. Poonam Khattar, Associate Professor, National Institute of Health and Family Welfare (NIHFW) 
 
  
 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9318
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              132 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9319    www.ijsrp.org 

Tetanus Toxoid Vaccination coverage and Reason for 
non-vaccination among females of reproductive age 

group  
Malik Tahir Mahmood Awan *, Tehseen Hameed**, Muhammad Haseeb Arshad ** 

 
* Roll#14169 Rai medical college sargodha, punjab – Pakistan. 

** Rawalpindi medical university Rawalpindi- Pakistan. 
*** Roll#14180 Rai medical college sargodha, punjab - Pakistan 

 
DOI: 10.29322/IJSRP.9.09.2019.p9319 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9319  
 

Abstract- BACKGROUND: A description and cross-sectional study was carried out among married and non gravid 
females of reproductive age group admitted at Doctor’s Trust Teaching Hospital Sargodha to find out at tetanus toxoid 
coverage and reason for non vaccination among them. 
OBJECTIVES: To determine the vaccination coverage of Tetanus Toxoid among females of reproductive age and to 
find out reason for non vaccination of tetanus Toxoid. 
INCLUSION CRITERIA: Females of reproductive age group visiting OPD of Gynae/Obs for consulting regarding 
problems of Gynae/Obs, married ever gravid females and pregnant females. 
METHODOLOGY: A sample of 47 ever gravid females of reproductive age group was taken through systemic 
random sampling. After taking consent the sample was collected through structured questionnaire. 
RESULTS 
          Total 47 females fulfilling the criteria were interviewed with mean age 15-49 years with 132 full term 
pregnancies and going through 159 reproductive events. Out of total abortion rate was 12.55%, still birth 4.4% and 
fertility rate is 3.38%. Among the 29(61.7%) were immunized against tetanus toxoid coverage and 18(38.3%) were 
not immunized. Out of total females 18(38.3%) completed the course of five injections and 29(61.7%)  did not 
complete the course of five injections. 
 
CONCLUSIONS 
          The present study concludes that majority of females of reproductive age group admitted in Doctor’s Trust 
Teaching Hospital Sargodha are not vaccinated against tetanus toxoid. 
 
Index Terms- Tetanus ,Tetanus Toxoid coverage 
 

I. INTRODUCTION AND LITERATURE SEARCH 
etanus is a vaccine preventable , non-contagious infectious disease caused by exotoxin of clostridium 
tetani,characterized by muscular rigidity. Disease manifests  by painful paroxysmal spasm of voluntary muscles 

like Masseters,Facial muscles, Muscles of back and neck and those of lower limb and abdomen. Mortality of disease 
varies from 40-80%. Case fatality rate 80-90% in neonatal tetanus. The particular concern is maternal and neonatal 
tetanus(MNT) as it is estimated that every year worldwide 5% of maternal death occurs due to tetanus and 14% of all 
neonates dies due to MNT {1}. 
           Tetanus can occur at any time during life of mother specially within 6 weeks after unhygienic delivery. Women 
who deliver under unhygienic condition and low tetanus toxoid immunization are at high risk to develop tetanus 
neonatorum. In neonates tetanus can be prevented by 3C’s i.e clean hands , clean delivery surface and clean cord 
cutting. {1}. 
           Pakistan is one of the eight high burden countries which account for 73% of neonatal tetanus death. In Pakistan 
22000 neonatal deaths occur every year due to tetanus. Pakistan is included in countries where more than 50% of the 
districts are at higher risk for MNT because of limited health infrastructure which is indicated by 50% or lower 
coverage of T.T vaccination. There is also a variation in T.T coverage even across the provinces of Pakistan. In a 
study conducted in district Peshawar,65% of women in urban areas were vaccinated while in rural areas showed 60% 
coverage, while a study in Lahore district showed 87% coverage {2, 3}. 
           Factors for non immunization in Pakistan involves lack of knowledge , low literacy rate ,non availability of 
health services and misconception that vaccination may be harmful for the baby. 

T 
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           WHO initiated EPI in May 1974 to vaccinate children throughout the world. In 1984, WHO established a 
standardized vaccination schedule for EPI, Pakistan started EPI in 1978, in Pakistan EPI recommend 2 doses of T.T 
vaccination during pregnancy {1}. 
           According to a study in Pakistan ,percentage of women receiving 2 doses of T.T vaccination was 56% in 2002, 
57% in 2003, 45% in 2005 and 53% in 2006 { 4}. 
           Out of a random sample of 362 women who had delivered during the previous three months,87% recalled 
receiving were poor knowledge about the importance of TT. The main reason for non-vaccination were poor 
knowledge about the importance of TT (32% of women) or the place and time to get vaccinated (18%). According to 
manager and primary healthcare medical officers, the main reason for low coverage were lack of awareness about the 
importance of vaccination among the public and misconception about TT vaccination (e.g. that it was a 
contraceptive).{5} 
 
OBJECTIVE 

1. To determine the vaccination coverage of tetanus toxoid among females of reproductive age. 
2.  To find out reason for non-vaccination of tetanus toxoid. 

 
HYPOTHESIS 

1. Null hypothesis: There is  no relationship b/w social, economic and demographic factors and non-vaccinated 
of tetanus toxoid. 

2. Alternate hypothesis: There is relationship b/w social, economic and demographic factors with non-
vaccinated of tetanus toxoid vaccine. 

 
RATIONALE OF STUDY 
           The purpose of doing this study was : 
           Disease fatality rate among neonates/adults. It is 100% preventable by toxoid vaccinaton. People are unaware 
of it and also unaware that state is providing free vaccination coverage. 
 

II. MATERIAL AND METHODOLOGY 
 
Setting 
Doctor’s Trust Teaching Hospital Sargodha 
Study design 
 Descriptive cross sectional study 
 
Study population  
All women of reproductive age group (15-49 years) 
 
Duration 
6 months ( 2 months for data coverage) 
Target Population 
Married ever gravid females of reproductive age group (15-49 years) 
Inclusion criteria 

• Females of reproductive age group visiting OPD of Gynae/Obs for consultancy regarding problems of 
Gynae/Obs. 

• Married ever gravid females. 
• Pregnant females 

Exclusion criteria 
• pregnant ladies of 1st trimester. 
• Widows 
• Unmarried 
• Attendants accompanying study subjects 

SAMPLE SIZE 
Total turnover was 500  , Prevalence of the problem was 13% non vaccination rate of  TT.  Worst acceptable was 
18.5%. At 95% confidence level and 5% margin of error, the minimum estimated sample size was 110 females. 
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Through EPI information program version 6.2, the researcher will take 30 subjects because there are time and financial 
constraints. 
 
SAMPLING TECHNIQUES 
Non probability convenient sampling 
 
TOOLS OF MEASUREMENT 
Structured questionnaire with open and closed ended question was being developed to get related information . 
 
PRETESTING 
After  finalizing the questioanire , all batch members under strict supervision were trained to learn the act of presenting 
the questionnaire . The deficiencies and mistakes were pointed out and corrected.  
 
DATA COLLECTION PROCEDURE 
The batch members were individually assigned to patients under study to get the structured questionnaire filled. 
 
DATA ENTRY 
 

• Microsoft Excel 
• Microsoft Word 

 
ETHICAL CONSIDERATION 
           Consent  was taken from chair of community medicine before research and permission letters addressing the
concerned center was presented and consent was taken prior to meeting the concerned subjects. The principle of 
confidentiality and other ethical guidelines were strictly maintained and followed in its letter and spirit.
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WORK PLAN 
           1st we got permission from higher authorities and informed consent performa  were used to get willingness of 
participants. Then synopsis was compiled and literature research was done within the budget. Data was collected from 
female patients visiting OPD of Gynae/Obs of DTTH by means of questionnaire. Analysis of data was done by using 
SPSS. Rate and proportions were calculates and chi-square test of significance was applied to find out the relationship 
of different factors with non-vaccination. 
 

III. ANALYSIS 
Practices against Tetanus 
 

Immunized against Tetanus Toxoid 
 

Frequency Percent 

yes 29 61.7 
No 18 38.3 
Total 47 100 

 
 

Completed course of 5 injections Frequency Percent 

Yes 18 38.3 

No 29 61.7 

Total 47 100 

 

 
If yes then from which center Frequency percent 
BHU 11 23.4 
RHC 1 2.1 
DISTRICT HOSPITAL 8 17.0 
PRIVATE CLINIC 27 57.4 
Total 47 100 
 
 
RESPONDENT Edu. Tetanus Neonatorum  Cross Tabulation 
    

Respondent Edu. Tetanus Neonatorum 
 
Yes                      No 

Total 

Illetrate 6 11 17 

Primay 3 9 12 
Matric  5 1 6 
Graduation 5 2 7 
Post Graduate 2 3 5 
Total 21 26 47 
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(BAR CHART) 
 
 

 Result of T.T vaccination coverage: 
 

Respondent 
Education 

Frequency Percent 

Illitrate 17 36.2 
Primary 12 25.5 
Matric 6 12.8 
Graduation 7 14.9 
Post graduation 5 10.6 
Total  47 100 

 
Total children Frequency Percent 
No Children 5 10.6 
<3 years 23 48.9 
>3 years 19 40.4 
Total 47 100 

 
 

Total Abortions Frequency Percent 
0 31 66 
1 12 25.5 
2 2 4.3 
3 2 4.3 
Total 47 100 

 
 
 

Total Family 
members 

Frequency Percent 

<4 5 10.6 
>4 42 89.4 
Total 47 100 

 
 

0
2
4
6
8

10
12
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Income/Capital/month Frequency Percent 
<2500 23 49.0 
2500-5000 16 34.0 
>5000 8 17.0 
Total 47 100 

 
 

Total still birth Frequency Percent 
0 41 87.2 
1 5 10.6 
2 1 2.1 
Total 47 100 

 
 
VACCINATION EXPERIENCE OF 132 PREGNANCIES EXPERIENCED BY BY 47 FEMALES 
 
 

Antenatal visit Frequency Percent 
No visit 45 34.1 
<3 35 26.5 
>3 52 39.4 
Total 132 100 

 
 

Home delivery Frequency Percent 
Yes 54 40.9 
No 78 59.1 
Total 132 100 

 
 

T.T vaccination Frequency Percent 
Yes 89 67.4 
No 43 32.6 
Total 132 100 

 
 

At which 
Timester 

Frequency Percent 

No Response 48 36.4 
2nd Trimester 2 1.5 
3rd Trimester 82 62.1 
Total 132 100 
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Reason of Non-Vaccinated 47 Females ever had experienced pregnancy 
 
 

Awareness of 
vaccination 

Frequency percent 

yes 33 25 
No 99 75 
total 132 100 

 
Fear of abortion frequency percent 

No 132 100 
 

Fear of 
side 
effects 

frequency Percent 

No 132 100 
 

Distant facility frequency Percent 
Yes 3 2.3 
No 129 97.7 
total 132 100 

 
Non availability frequency Percent 
No 132 100 

 
No permission frequency Percent 
No 132 100 

 
Non Affordable frequency Percent 
No 132 100 
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                                                                T.T vaccination Coverage 
 
 

Variables  T.T 
vaccine 

P-
va
lu
e 

Rela
tive 
risk 

Remaks 

  Ye
s 

N
o 

   

Education 
of 
responder
s 
 

Yes 20 10 0.
35 

1.26 Literates 
are 1.26 
times 
more in 
vaccinati
on 
practice 
than 
illetrates 

No 9 8 

>3 
antenatal 
visits 

 
 
Yes 

44 8 0.
38 

1.10 Those 
women 
who have 
experienc
e >3 
antenatal 
visits they 
have 1.10 
times 
more 
vaccinatio
n practice 

 
 
 
No 

 
27 8 

Home 
delivery 
 
 
 

Yes 
 

37 52 0.
82 

1.05 There is 
no 
significa
nt 
differenc
e 
between 
home 
delivery 
and 
vaccinati
on 
practice 
(RR-1.0) 

No 17 26 

Distant 
facility 

Yes 0 3 0.
12 

 Distance 
(far away 
health 
facility) 
has no 
impact on 
vaccinati
on 
practices 

No 89 40 
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IV. RESULTS 
 

• Total 47 females fulfilling the criteria were interviewed with mean age 15-49 years with 132 full term pregnancies and going 
through 159 reproductive events. 

• Out of total , abortion rate was 12.55%, stillbirth 4.4% and fertility rate is 3.38%. Among the females 29 (61.7%) were 
immunized against Tetanus toxoid coverage and 18 (38.8%) were not immunized. 

• Out of total females 18(38.8%) completed the course of five injection and 29(61.7%) didn’t complete the course of five 
injection. 

• Transmission of tetanus through unhygienic delivery practice was 44.7%. Among total females 26(53.3%) had knowledge 
about tetanus disease and 21(44.7%) were not aware of fatal disease. 

 

V. DISCUSSION AND CONCLUSION 
 
Tetanus toxoid  vaccination is important to prevent the increasing spread of tetanus disease among ever gravid females of reproductive 
age group. Although research was limited due to limited resources and time and as such extract reports were not  available regarding 
the vaccination of ever gravid females of reproductive age group admitted at DTTH . But generally speaking , tetanus toxoid vaccination 
can limit the trans-placental spread of tetanus disease from mothers to newborns so as it will limit the neonatal mortality rate due to 
tetanus neonatorum. 
 

VI. CONCLUSION 
           The present study concludes that majority of females of reproductive age group admitted at DOCTOR’s TRUST TEACHING 
HOSPITAL SARGODHA are  not vaccinated against tetanus toxoid. Most of interviewed females were not aware of disease, its spread 
and availability of vaccine. Hence proper vaccination can prevent the individual from deleterious effects of tetanus.  
 

VII. RECOMMENDATIONS 
• Vaccination of tetanus toxoid in females of reproductive age group. 
• Hygienic delivery practices that includes 

i. Clean hands  
ii. Clean delivery surface 

iii. Clean cutting and care of cord 
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   Annexure 1 
TETANUS  TOXOID VACCINATION COVERAGE AND REASON FOR NON-VACCINATION AMONG FEMALES OF 
REPODUCTIVE AGE 
 
 

QUESTIONAIRE 
 

Name of researcher: 
Class: 
Name of Respondent: 
Marital Since: 
Address: 
Education: 
Roll num: 
Date: 
Age: 
  
Phone no: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Total no. of family members: 
• No of Earning Members: 
• Total Family Income/month: 
• Income /capita/Month: 
• Marital History: 

           Total children:         
           Total live births: 
           Total abortions: 
           Total stillbirths: 

  

 Illetrate primary Matriculation Graduation Post 
Graduate 

Respondent      

Husband 
 

     

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9319
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019           142 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9319    www.ijsrp.org 

Q1. Do you ever heard about disease tetanus? 
a. Disease tetanus.      yes     No 
b. Tetanus Neonatoum.  Yes  No 

 
Q2. Do you have any idea about presence of vaccine for tetanus disease? 

yes No 
 

 
Q3. Do you know it is transmitted fom mother to new born? 

yes No 
 
Q4. Do you know it can be transmitted from unhygienic delivery practices and wound infection from soil? 

yes No 
 
Q5. Do you know it is preventable by administering vaccine? 

yes No 
 
Q6. Are you immunized against tetanus toxoid? 

yes No 
 
Q7. If yes, then have you completed the course of 5 injection? 

yes No 
 
Q8. If yes, from which health facility? 

BHU RHC DISTRICT  
HOSPITAL 

PRIVATE 
HOSPITAL 

    
 
Q9. Immunization history of respondent during  neonatal period? 
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ABSTRACT 

The main objective of the study is to carry out a geochemical and palynological  characterisation of the lignite seams in some 
parts of South-eastern Nigeria. The study area is located within latitudes 50 27' N and 60 11'N and longitudes 60 52' E and 70 35' E,  
covering parts of Avodim, Nsukwe, Umudinkwa, and Nkpor. The study involves a detailed field study where outcrops of 
Ogwashi-Asaba Formations were described. Laboratory studies include playnological and proximate geochemical analysis. 
During field study, four lithofacies were identified in the studied sections namely: Mudstone facies A, Lignite facies B, Sandstone 
facies C, Ferruginized mudstone facies D. Characteristics of identified facies including colour, lithology, sedimentary structures 
and fossil contents suggest deposition in transitional sedimentary environments typical of flood plains and delta environments. 
The lignite facies B was preserved during a rise in the groundwater level. Corresponding to a transgressive phase. Identified 
palynomorphs are suggestive of proximal prodelta and near shore shallow shelf environments denoting the influx of terrigenous. 
Based on some index marker palynomorphs, an age range from Oligocene – Early Miocene is assigned to the lignite due to the 
presence of Pachydermites diederixi, Verrrucatosporites usmensis, Inaperturopollenites hiatus, Psilatriporites rotundas, 
Magnastriatites howardi, Verrrucatosporites usmensis, Zonocostites ramonae, Retibrevitricolporites protrudens, 
Laevigatosporites ovatus and Psilatricolporites crassus, Retitricolporites irregularis. Result of geochemical analyhsis showed 
that the average value of the moisture content at Avodim, Nsukwe, Umudinkwa and Nkpor are 7.2, 7.1, 6.55 and 6.1% 
respectively. The average ash contents (Dry Base) of lignite from the four study locations are 7.7, 7.1, 6.75 and 6.5 respectively.  
They recorded an average volatile matter contents of 49.4, 50.65, 50.6 and 49.24 respectively for the four study locations. The 
average fixed carbon contents of lignites from the study area are 72.6, 71.25, 72.55 and 73.6 respectively for Avodim, Nsukwe, 
Umudinkwa and Nkpor.  A negative relationship exist between the fixed carbon and the other measured parameters. The fixed 
carbon decreased with increase in volatile matter, ash and moisture contents. It shows that lignite are gradually developing to sub-
bituminous coal. The average values of hydrogen, oxygen, nitrogen and sulphur from the study area are relatively higher than 
those of bituminous coal from other coal deposits in Nigeria. This is because the coalification process results in loss of moisture 
(dehydration) and decarboxylation as the coalification process progresses; the carbon (rank) increase while the oxygen and 
hydrogen contents, decreases.  Generally, the sulphur content of the lignite deposits are low and this makes them environmentally 
friendly in terms of industrial utilization. Economically, Lignite can be used for electricity generation, coal combustion and coal 
gasification by products. Lignite generated electricity is abundant, low cost, reliable and environmentally compatible. Although, 
lignites are ranked as low quality coals, its quality can be improved through beneficiation.  
 
Keywords: Palynological, geochemical, Ogwashi-Asaba, Lignite, Southeastern Nigeria. 

INTRODUCTION 

Lignite also known as brown coal is the lowest quality and most crumbly coal due to its lowest heat content (Wendy, 2017). It is 

the first product of the coalification process which places it between peat and bituminous coal. According to Orajaka et al. (1990), 

lignite is one of the for fossil fuel resources found in substantial quantities in the Southeastern Nigeria and was first discovered by 

the Mineral Survey of Nigeria in 1908. Blatt et al (1972) described the process of formation of lignite begining as an 

accumulation of partially decayed plant material or peat. Burial by other sediments results in increasing temperature and 

pressure.This causes compaction of the material and loss of some of the water and volatile matter(primarily methane and carbon 

dioxide), a process known as coalification. 
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Although Nigeria is blessed with abundant lignite deposits, only few studies have been carried out on these Tertiary deposits 

(Simpson, 1955); Reyment, 1965; Okezie and Onukogu; Ahiarakwem, 2011; Ahiarakwem and Opara, 2012). The lignite deposits 

in the study area were used by locals for cooking purposes as reported by Ahiarakwem and Opara (2012).  Although, lignite is 

classified as a low quality coal, it can be beneficiated and used for various industrial purposes.  

There has been some controversies on the age of the Ogwashi Formation and the basin under which it belong. Nwajide, (1996), 

Hoque et al, (1977) assigned it to the Anambra Basin. Nwajide (2005) later re-assigned the Ogwashi Formation to the Niger 

Delta. The present studies tries to ascertain the age and stratigraphic disposition of the formation under study using detailed 

palynological analysis and field study respectively to either corroborate or criticize earlier studies.  

Nigeria has abundant coal deposits that could be exploited to diversify the nation’s economy. Nigerian coal include lignites, sub-

bituminous coal and bituminous coal and are all found within the Southeastern sedimentary basins of Nigeria. The lignite deposits 

has however attracted limited attention which focused mainly on environment of deposition and age (Okezie and Onuogu, 1985, 

Oboh-Ikuenobe et al, 2005). Data on the geochemical properties which is necessary to characterize the lignite deposits for 

possible industrial use are scanty. 

The Cretaceous and Tertiary coal and lignite deposits of the Lower Benue Trough and Niger Delta contain the largest and most 

economically viable coal and lignite resources  (Obaje et al, 2004). These could be exploited for export to where they are put to 

use as sources of energy, in combustible engines and in industrial furnaces, as well as in liquefaction process plants where they 

could be converted to liquid hydrocarbons. They could constitute the bulk of the raw material for coke making consumable in the 

blast furnace of the Ajaokuta Steel Project. 

Several studies have been carried out in the Niger delta sedimentary basin of Nigeria due to the petroleum potentials of the area. 

Most of these studies range from sedimentlogical/stratigraphic, biostratigraphic, paleontological, geophysical to petroleum 

geology. Generally, fewer works have been done and documented on the Nigerian lignite series of this basin. The lignite seams of 

southern Nigeria have been explored by mapping and drilling and thicknesses of the seams and shale associated with them in 

different locations recorded by Wilson (1925), Du Preez (1945), Da Swardt  and Piper (1957).  

Chene et al. (1978) carried out palynological study on the lignites and shales of the Ogwashi– Asaba Formation and assigned a 

Middle Eocene age for the basal part. Okezie and Onuogu (1985) presented data from chemical and gas analysis of lignites and 

showed that the lignite deposits have high calorific values, low sulphur but are generally rich in hydrocarbons, resins and waxes.  

Obaje and Hamza (2000) investigated the liquid hydrocarbon potential of mid Cretaceous coals and coal measures in the middle 

Benue Trough of Nigeria and also subdivided the coal beds into three different coal facies, namely: a vitrinite-fusinite, a 

trimaceritic and shaly coal facies.  

 

Oboh-Ikuenobi et al (2005) carried out a research on the Lithofacies, Palynofacies and Sequence stratigraphy of the Palaeogene 

strata in the Okigwe, Isiukwuato, Umuahia and Ozuitem districts in Abia State, southeastern Nigeria.  

Ahiarakwem and Opara (2012) evaluated the geochemical properties and Industrial Applications of Lignite Deposits around Orlu 

and environs, Imo State, Southeastern Nigeria using both proximate and ultimate analytical procedures.  From the study the ash, 

volatile matter and moisture contents of the lignite deposits in the three locations decreases with increase in fixed carbon content. 

These results revealed that the lignite in these locations are of high economic value as they can be used for power generation, coal 

gasification by- products and other industrial uses. 

The Study Area 

The study area is located within latitudes 50 27' N and 60 11'N and longitudes 60 52' E and 70 35' E,  and the villages covered 

include; Avodim, Nsukwe and Umudinkwa, all in Umuahia South  local Government Area and also includes Ogbunike/Onitsha 

Toll gate, and they all fall within the South-eastern part of Nigeria (Fig 1). 
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Fig 1 Location accessibility map of the study area 

METHODOLOGY 

Field Study 

The field study entailed a geological mapping of the study area which  includes bed-by-bed description and logging of 

lithosections while noting sedimentary features including texture, sedimentary structures, fossil content an lithology, description 

and sketching of lithologic logs of exposed rock sections to mimic grain size profiles and photographing of important features in 

the log sections. 

Facies Analysis 

Facies were described based on observed sedimentary features. The Markov model as described by Selly (1969) was utilized in 

the statistical analysis.  

The Embedded Markov Matrix is utilized in the present study and involved the following: 

i. Erection of transition count matrix (a two dimensional way of all possible vertical lithologic transitions) for each section. 

ii. Tabulation of transition probability matrix, 

iii. Tabulation of independent trial probability matrix, 

iv. Erection of difference matrix, 

v. A test of significance of resulting difference matrix (Selly, 1970; Walker, 1979). 

Palynological Analysis 

Lignite and organic rich shale samples were subjected to palynological analysis to ascertain their age.  A total of ten samples were 

analysed; comprising of six lignite samples and four clay samples. Each sample was digested for 30 minutes in 40% hydrochloric 

acid to remove traces of carbonate and 72 hours in 40% hydrofluoric acid for removal of silicate. Approximately 100 g of cleaned 
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rock sample, which has been crushed to pea-sized fragments, was placed into a large glass/pyrex beaker.  400 ml of hot/warm 

distilled/pure water was added into the beaker, stirred thoroughly and left overnight. The beaker was placed on a magnetic hot 

plate set at a moderate heat level with a plastic-coated magnetic stirrer and the mixture was agitated thoroughly. About 40 ml of 

sodium hexametaphosphate [(NaPO3)6] flakes was added to the sample vessel on the stirred hotplate. The mixture was stirred 

magnetically for about 15-20 minutes. The mixture was then sieved with 10 micro meter nylon mesh. The supernatant was 

mounted into already labelled glass slide using norland glue. The prepared palynological slides were analysed for the 

palynomorphs recovered in the sample preparation. 

Geochemical Analysis 

Eight  representative lignite samples were obtained at each location with the aid of geologic hammer. Sampling was done at a 

minimum distance of 5m in each location. The samples were analysed within 24 hours of collection for analysis. Both Proximate 

and Ultimate Analysis were employed in the determination of the geochemical properties of the lignite. The proximate analysis of 

lignite/coal was developed as a simple means of determining the distribution of products obtained when the lignite/coal sample is 

heated under specified conditions. It separates the products into four groups: 

i.Moisture content  

ii.Volatile matter, consisting of gasses and vapours driven off during  pyrolysis  

iii.Fixed carbon, the non-volatile fraction of lignite/coal. 

iv.Ash, the inorganic residue remaining after combustion The ultimate analysis was carried out to determine the hydrogen, 

oxygen, sulphur and nitrogen contents of the lignite.  

RESULTS 

Lithofacies Description 
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Fig 2. Lithostratigraphic profiles of outcrops in the study area 

Mudstone Facies A  

This facies is fine-graineded  whose original constituents were clays or muds.  The facies was recognized in association with the 

lignite units in all the locations exhibiting a sharp contact with the overlying or underlying lignite seam. This facies however lacks 

fissility usually associated with shale.  

 

Lignite Facies B 

This facies was recognized in all the studied sections. It occurred as dark grey slightly indurated seams with thickness of 1-2m. 

The thickest seam occurred at Nkpor overlying ferruginized siltstone. In lies sandwiched between mudstone facies in all 

occurrence  

Sandstone Facies C 

This facies is medium to coarse grained, poorly sorted and massive bedded. It occurred only at the section at Avodim. The contact 

between this facies and underlying units is sharp showing an abrupt transition in energy regime 

Ferruginized mudstone Facies D 

This facies occurs as hardground as  observed at the outcrop at Nkpor. It was either deposited directly as a ferruginous 

sediment or created by chemical replacement, that contains a substantial proportion of an iron compound. 
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Fig 4. Described facies in the study area 

Markov Chain Analysis 

Individual facies relationship diagrams for the various sections studied in the field  were erected based on the observed facies 

transitions (Fig 5). The composite facies relationship diagram for the respective formations were constructed by combining their 

respective individual FRDs (fig 6). A facies model was also constructed based on the composite FRD which summarizes the 

stacking signature of the strata in the area. Table 1 on the other hand show the summary table, computed statistical matrixes for 

lithofacies in  the study area. 

Table 1. Computed statistical matrix 

Transition Count Matrix 
 A B C D Rt 

A 0 4  2 6 
B 3 0 2  5 
C   0  0 
D  1  0 1 

Transition Probability Matrix 
 A B C D  

A 0.00 0.66 0 0.33  
B 0.6 0.00 0.4 0.00  
C 0.00 0.00 0 0.00  
D 0.00 1.00 0.00 0.00  

Random Probability Matrix 
 A B C D  

A 0 0.55 0.22 0.22  
B 0.63 0 0.18 0.18  
C 0.5 0.36 0 0.14  
D 0.5 0.36 0.14 0  

Difference Matrix 
 A B C D  

A 0 0.11 -0.22 0.11  
B -0.63 0 0.22 -0.18  
C -0.5 -0.36 0 -0.14  
D -0.5 0.64 -0.14 0  

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9320
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019             150 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9320    www.ijsrp.org 

 
Fig 5. Facies relationship diagram 

 
Fig 6. Composite FRD and 2D model 

4.3 Result of Palynological Study 

Nine (9) shale, mudstone and clayey sandstones samples were processed for their palynological contents. Several types of 

dispersed organic matter and palynomorphs were identified including spores and pollen, freshwater algae, structured phytoclasts 

(wood, cuticles, parenchyma), unstructured phytoclasts (communited and degraded fragments), and black debris. The study area 

is characterised by forms such as Classopollis  sp,  Monoporites  annulatus, Retitricolporites  irregularis, Echiperiporites  

Icacinoidi, spachydermites diederixi, Striatricolporites catatumbus, Polypodiaceoisporites spp., Bombacacidites spp., 

Verrustephanocolporites complanatus, Deltoidspora minor, Laevigatosporites haarditii, Pilososporites sp, Verrucatosporites 

tenellis, Retitricolporites sp,  Triorites africaensis, Classopollis sp, Monocolpites marginatus, Striatricolporites undulates, 

Longapertites marginatus, Mauritidites crassiexnius and Retibrevitricolporites triangulates The assemblages were compared with 

stratigraphic chart of selected key sporomorphs for age determination.  
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Fig 7a. Photomicrograph of some palynomorph assemblages 

1. Psilatricolporites crassus 2. Pachydermites diederixi, 3. Fungal spore, 4. Proxapertites Cursus, 5. Polypodiaceisporites spp. 

6,7. Fungal spores, 8. Psilastephanocolporites, 9. Psilatricolporites operculatus 
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Fig 7b. Photomicrograph of some palynomorph assemblages 

1,4, Laevigatosporites haarditi, 2. Pilosporites sp, 3. Verrucatosporites tenelis, 5,6, Retricolporites sp. 7, Retitricolporite 

irregularis, 8.. Retitricoporites heterobrochatti, 9,10. Monocolporites marginatus, 11. Fungal spore, 12. Striatricolporites 

undulates 

 

 

Result of Geochemical Analysis of Lignite. 

The result of the geochemical analysis is shown in Table 2 while comparison of the average value with those of sub-bituminous 

coals in some parts of Nigeria is shown in Table 3. 

From the results, the moisture content ranges from 6.0 to 9.5 with an average value of 6.74. The ash content ranges from 6.1 to 

8.0 with an average of 7.01. The volatile matter recorded a value of 48.5 to 52.0 with an average of 49.9. The fixed carbon 

showed a value range of 70.0 to 74 % with an average value of 72.5%. The percentage hydrogen of the lignite samples showed 

values of 6.5 to 7.5 with an average value of 7.09. Oxygen showed a range of 4.9 to 6.8, while sulphur ranges from 0.7 to 1.1 with 

an average of 1.0.  
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Bivariate plots of some of these parameters against each other were generated to show the trend relationship (Fig 8-10). 

 

Table 2: Some Geochemical Properties of Lignite in the Study Area 

                     
 
 
PARAMETERS 

AVODIM NSUKWE UMUDINKWA NKPOR TOLL GATE 
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2 

 
AVE
RAG
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1 

 
2 
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1 

 
2 

 
AVE
RAG
E 

   
1  

 
2 

 
AVE
RAG
E 

 
MOISTURE 

7.50  6.90  
7.20 

6.70  7.5  
7.10 

6.9  6.20  
6.55 

6.19  6.00  
6.10 

 
ASH(db) 

8.00  7.40  
7.70 

6.70  7.5  
7.10 

7.00  6.50  
6.75 

6.90  6.10  
6.50 

VOLATILE 
MATTER (afb) 

50.3  48.5  
49.40 

49.30  52.0  
50.65 

51.20  50.00  
50.60 

49.47  49.00  
49.24 

 
FIXED CARBON 
(%) 

72.00  73.20  

72.60 

72.50  70.00  

71.25 

71.60  73.5  

72.55 

73.20  74.00  

73.60 
 
HYDROGEN (%) 

6.50  7.00  
6.75 

6.90  7.20  
7.05 

7.23  7.50  
7.37 

7.19  7.20  
7.20 

 
OXYGEN (%) 

4.90  5.70  
5.30 

6.80  6.60  
6.70 

5.47  5.00  
5.24 

5.68  5.60  
5.64 

 
NITROGEN (%) 

1.50  1.30  
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0.77 

 
SULPHUR (%) 
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1.36 
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0.95 

0.90  0.70  
0.80 
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Table 3. Comparison of some geochemical properties of lignite from the study area with some other lignites and sub-bituminous coal deposits in Nigeria 

 

       LOCATION 
 
 
 
PARAMETERS 

Average values from present study Other lignite deposits in Nigeria 
(Ahiarakwem and Opara, 2012) 

Other sub-bituminous coal 
deposits in Nigeria (ASWEN, 
1987) 
 

AVODI
M 

NSUKWE UMUDINKW
A 

NKPOR UBAHA 
(Imo) 

IHIOMA 
(Imo) 

Umuhu-
Okabia 
(Imo) 

ONYEAMA 
(Enugu) 

OKABA 
(Benue) 

 
MOISTURE 7.20 7.10 6.55 6.10 

6.19 7.57 6.47 5.80 3.50 

 
ASH(db) 7.70 7.10 6.75 6.50 

6.50 7.33 6.73 6.00 5.30 

VOLATILE 
MATTER (afb) 49.40 50.65 50.60 49.24 

49.4 60 51.2 44.50 43.00 

 
FIXED CARBON (%) 72.60 71.25 72.55 73.60 

72.6 71.33 71.60 75.40 80.50 

 
HYDROGEN (%) 6.75 7.05 7.37 7.20 

6.75 7.13 7.13 5.40 6.00 

 
SULPHUR (%) 0.90 1.36 0.95 0.80 

0.9 0.83 1.1 0.70 0.90 
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Fig 8. Fixed carbon-Ash content relationship 

 
Fig 9. Fixed carbon-Volatile matter relationship 

 
Fig 10. Fixed carbon-moisture content relationship 
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Three lithofacies were identified in the studied sections namely: Mudstone facies A, Lignite facies B, Sandstone facies C, 

Ferruginized mudstone facies D.  

Colours of the various lithologies provide important field evidence of depositional setting (Boggs, 2006). Generally, the colour of 

sedimentary rocks provides useful clues to the depositional environment. Red (often more of a maroon or a pink), and brown, 

purple, or orange colouration in sedimentary rocks indicates the presence of iron oxides (Nichols, 2009). In well-oxygenated 

continental sedimentary environments, the iron in the sediments is oxidized to form hematite or ferric iron oxide (Fe2O3), which 

colours the sediment red, brown, or purple such as that which is obtainable in the study area. 

 

The reddish-brown colourations of the ferruginized mudstone facies as observed in the study area typically indicate deposition in 

continental (or transitional) sedimentary environments such as flood plains, alluvial fans,  and deltas (Reineck and Singh, 1980. 

The lignite facies B was deposited during a rise in the groundwater level. Inland from tidal influence the change from the 

lowstand to the transgressive phase may be marked by a change in fluvial style or by the development of coal beds. Coal 

commonly occurs during an initial increase in accommodation, before this is balanced out by an increase in clastic supply 

(Catuneanu, 2002).  

 Results of the analysis showed that the assemblage indicates dominance of sporomorphs. The vascular tissue sporomorphs are 

suggestive of proximal prodelta and near shore shallow shelf environments (Ojo et al., 2009). This denotes the influx of 

terrigenous organic matter in response  to deltaic progradation on the shallow shelf (Habib, 1970). 

The co-existence of the structured organic palynomorphs debris in the units as shown in palynological data suggests swampy 

conditions within a predominantly fluivial setting (Eisawa and Schrank, 2008). 

Observed facies and sedimentary characteristics from the studied section are suggestive of fluvial operative processes which vary 

from fluvial deltaic to beach and shallow agitated marine. This is represents a mixed environment typical of fluvio-deltaic to 

shallow marine depositional settings. This is in agreement with the suggested paralic delta front facies model for the Agbada 

Formation (Ejeh et al, 2005, Short and Stauble, 1967) as well as the universally accepted models of growth and development of 

the Niger Delta Basin.  

In this depositional model (Fig 11), lignite is present at the base of the short marine interval and forms the base of the cycle in a 

majority of cases. Less frequently, lignite is underlain by a thin interval of nonmarine deposits that form the base of the cycle. In 

both situations, the lignite is part of a thin transgressive interval. Cycles are separated by an exposure surface, usually marked by 

plant rooting and/or development of ferruginized units. Peat accumulated on top of these exposure surfaces and lignite is 

preserved where marine flooding allowed ocean waters to cover the peat deposits with fine grained sediments, producing high-ash 

lignite horizons of good lateral extent but variable thickness. Same depositional model was observed in the Late Eocene lignite-

bearing strata, east-central Texas (Yancey, 1996). 
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Fig 4.22. Proposed depositional model for lignite in the study area 

 

4.5.2 Age Determination  

The pollen and spores, dinoflagellates and other particulate organic matter which can be recognized and identified from a 

succession of rocks can be used effectively to define precisely the age and palaeoenvironment that prevailed during the deposition 

of the rocks. The palynofacies types and abundance provide information regarding the interpretation of the age and environment 

of deposition of the sediments in this area. Pollen and spores play a major role in dating and palaeoenvironmental determination 

due to their abundance and good preservation. The definition of the proposed age and palaeoenvironment is based on the data 

gathered from both the abundance and distribution of range species of the Palynomorphs.  

The age of the sediments was assigned based on identified age diagnostic pollen and spore markers species according to the 

zonation schemes of Evamy et al., (1978) and Legoux (1978). An age range from Oligocene – Early Miocene is assigned due to 

the presence of Pachydermites diederixi, Verrrucatosporites usmensis, Inaperturopollenites hiatus, Psilatriporites rotundas, 

Magnastriatites howardi in the samples. 

It is pertinent to note that the study area at the time of deposition was dominated by diverse forest plant species. Some of these 

forest species include Verrrucatosporites usmensis, Zonocostites ramonae, Retibrevitricolporites protrudens, Laevigatosporites 

ovatus and Psilatricolporites crassus, Retitricolporites irregularis, etc. 

The percentage abundance of the different species at a particular time, gives rise to the different depositional environments, thus 

generally it was assigned fresh water swamp forest. 

Adegoke et al., (1978) had used the presence of Monocolpites marginatus, P. Operculatus, to assign a Paleocene age to the Kerri-

Kerri Formation in Northern Nigeria. Also, Salard (1979) had listed Monocolpites spp., under the Late Paleocene P. Operculatus 

zone, while the Eocene assemblage is composed of Retibrevitricolpites triangulates, Silatricolporites operculatus, Monoporites 

annulatus among othrs, of which majority were present at some sections of the study area. 

Furthermore, Elsawi and Shrank (2008) had also associated Monocolpites marginatus, L. Marginatus and Syncolporites 

marginatus with the Paleocene. Elsawi and Shrank (2008) also associated Poperculatus, Echiperiporites icacinoidis, Echitriporites 

protudens, Retistephanocolpites williamsi with the Eocene of the Melut Basin in Sudan. 

Again, Salami (1983) in studying the Upper Senonian(Maastrichtian) and Lower Tertiary (Paleocene-Eocene) pollen grains from 

Southern Nigeria had recorded L. Marginatus, Retibrevitricolpites triangulates, Retistephanocolpites williamsi among the 

recovered palynomorphs from Okigwe samples. 
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This study has shed more light on the palynology of the Formation encountered in the study area, thereby confirming the age as 

late Paleocene-Early Miocene. The palynoflora revealed an assemblage similar to the Palm province of (Herngreen and Chlonora, 

1981; Herngreen et al., 1996 and Jaramilloet al., 2007).  

 

Geochemical Properties and Industrial Applications  

Moisture Content 

Moisture in coal must be transported, handled and stored. Since it replaces combustible matter, it decreases the heat content per 

kg of coal. Typical range is 0.5 to 10% (Thomas, 2013). 

The average value of the moisture at Avodim, Nsukwe, Umudinkwa and Nkpor are 7.2, 7.1, 6.55 and 6.1% respectively. It is 

quite imperative to note that moisture content decreases as the coalification process progresses.  A comparison of the average 

moisture contents of the four lignite deposits in the study area with those of  other lignites studied by Ahiarakwem and Opara 

(2012) showed similar trend, however comparision with other sub-bituminous coals in some parts of Nigeria indicates that lignite 

are gradually tending towards sub-bituminous coals; the moisture content decreases as the fixed carbon increases.  The total 

moisture content is important in assessing and controlling the commercial processing of lignite. It is used to determine the amount 

of drying that is needed to reach a giver moisture content; it is also used to determine the amount of freeze-proofing agents to be 

added.  In cooking process, lignite with high moisture content (as is the case with the study area) requires more heat for 

vaporization of the moisture, and this leads to longer cooking cycles and decreased production.  It is possible to use standard 

furnace to rapidly drive off the moisture content and thus reduce the long looking cycles (Ahiarakwem and Opara, 2012, 

Famuboni, 1996, Fatoye et al, 2012). 

Ash (Dry Base) 

The average ash contents (Dry Base) of lignite from the four study locations (Avodim, Nsukwe, Umudinkwa and Nkpor) are 7.7, 

7.1, 6.75 and 6.5 respectively.  These values are also relatively higher when compared with those of sub-bituminous coals.  

Compared with lignites of Ahiarakwem and Opara (2012), the values from the study area is slightly higher, however, the variation 

is not a marked one.  The ash content decreases as the fixed carbon increases. The ash value is an empirical quantity, but it is 

quite useful for many practical applications.  In combustion, high ash content reduces the amount of heat obtainable from a given 

quantity of lignite (Thomas, 2013).  High ash content also leads to the problem of handling and disposing of large amount of ash 

produced during combustion.  The ash content of raw coal/lignite is often used to select the best cleaning method and the ash 

content of the cleaned coal/lignite is used to measure the effectiveness of the cleaning process (Davies et al, 1976; Ahiarakwem 

and Opara, 2012) 

Volatile Matter  

Volatile matters are the methane, hydrocarbons, hydrogen and carbon monoxide, and incombustible gases like carbon dioxide and 

nitrogen found in coal. Thus the volatile matter is an index of the gaseous fuels present. Typical range of volatile matter is 20 to 

35% (Thomas, 2013).  The lignite samples from the four study location have average volatile matter contents of 49.4, 50.65, 50.6 

and 49.24 respectively. This is similar to the Ihioma, Umuhu-Okabia and Ubaha lignite deposit studied by Ahiarakwem and 

Opara (2012).  It should be noted that the volatile matter content of lignite varies from 45 to 65 (Martin et. al., 1983).  The 

average lignite values of the 

study area are also high when compared with those of sub-bituminous coal. This is because volatile matter content of a 

carbonaceous material decreases as the rank of the material increases (Fig. 4.13).  Volatile matter values are important in 

choosing the best match between a specific type of lignite/coal burning equipment and the lignite/coal to use with the equipment.  

Volatile matter values are also used as an indication of the amount of smoke that may be emitted from furnaces or other types of 

coal burning equipment.  The volatiles can be properly handled if standard furnace is used; appropriate pollution mitigation 
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strategies are usually put in place in such a situation (Ahiarakwem, 2011).  This enables the use of lignite for industrial purposes 

in sustainable manner. 

Fixed Carbon  

Fixed carbon is the solid fuel left in the furnace after volatile matter is distilled off. It consists mostly of carbon but also contains 

some hydrogen, oxygen, sulphur and nitrogen not driven off with the gases. Fixed carbon gives a rough estimate of heating value 

of coal.  

The average fixed carbon contents of lignites from the study area are 72.6, 71.25, 72.55 and 73.6 respectively for Avodim, 

Nsukwe, Umudinkwa and Nkpor.  These values are within the fixed carbon range of 60 to 75% for lignite deposits (Martin et. al., 

1983).  The fixed carbon value is one of the parameters used in determining the efficiency of lignite/coal burning equipment. It is 

also a measure of the solid combustible material that remains after the volatile matter in coal/lignite has been removed. For this 

reason, it is also used as an indication of the yield of coke in cooking process (Thomas, 2013). The relationship between the fixed 

carbon and the volatile matter, fixed carbon and ash contents and fixed carbon-moisture content of the lignites from the for study 

locations are similar. The fixed carbon decreased with increase in volatile matter, ash and moisture contents. The fixed carbon 

content shows that 

lignite are gradually developing to sub-bituminous coal. The beneficiation of the lignite can enable its use for production of coal 

briquettes (Ahiarakwem and Opara, 2012). 

Hydrogen, Oxygen Nitrogen And Sulfur  

The average values of hydrogen, oxygen, nitrogen and sulphur from the study area compared similarly the lignites of 

Ahiarakwem and Opara (2012). These values are relatively higher than those of bituminous coal (Table 4.7), as expected. The 

coalification process results in loss of moisture (dehydration) and decarboxylation as the coalification process progresses; the 

carbon (rank) increase while the oxygen and hydrogen contents, decreases.  Generally, the sulphur content of the lignite deposits 

are low and this makes them environmentally friendly in terms of industrial utilization.  

 

Economic Significance of Lignite  

Lignite can be used for electricity generation, coal combustion and coal gasification by products (Aiarakem et al., 2012). Lignite 

generated electricity is abundant, low cost, reliable and environmentally compatible. 

Although, lignites are ranked as low quality coals, its quality can be improved through beneficiation (Ahiarakwem et al., 2012). 

When beneficiated, lignite can be used for powering of trains, production of briquettes, cements, iron and steel. The use of lignite 

hole briquettes for cooking purposes is cheaper and less hazardous when compared to gas and even kerosene (Ahiarakwem et 

al.,2012). 

The low sulphur contents of lignite are advantageous for its use in various purposes. It is important to note that Peat which is the 

precursor of coal Formation is an important industrial resource in Ireland and Finland. Although, peat is of lower quality when 

compared with lignite, it is being beneficiated and used for various industrial purposes in these countries (Ahiarakwem et al., 

2012). In Indonesia as well as Australia, prolific oil fields have been discovered which are known to be sourced by coals 

(Shanmugam, 1985; Noble et al., 1991). Obaje et al, (2004) has also characterized the Cretaceous coals as possible source rock.  

More recently, several workers have used Rock-Eval pyrolysis and vitrinite reflectance data to demonstrate that Western U.S. 

coals are capable of generating hydrocarbon liquids at least at the local scale (Barker, 1989; Clayton etal., 1989; Law et al., 1990; 

Rice et al., 1992). 

CONCLUSION 

Lithofacies, palynological and geochemical  studies has been utilized in the present study to characterize the lignite deposits in 

parts of southeastern Nigeria. The environment of deposition has been interpreted as a fluvially dominated parallic shallow 

marine. Palynological evidence attest to terrestrial inputs. 
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Based on some index marker palynomorphs, an age range from Oligocene – Early Miocene is assigned to the lignite  

The lignite deposits are characterized by relatively high moisture, ash and volatile matter contents. These high values make the 

lignite less appreciated for industrial application. However, the lignites are characterized by low sulphur content making them 

more environmentally friendly 
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Abstract- Dry spells are a major triggering factor of drought 
phenomena with devastating climatic hazards in many areas of the 
earth. Dry spells increase the risk of drought occurrence and make 
the affected regions more vulnerable to food insecurity. Homa Bay 
County location is in the Lake Victoria Basin in Western region of 
Kenya. The study area is influenced by sub humid climatic 
condition hence frequent and prolonged dry spell that causes 
decline in the livestock production. This paper examines the 
mitigation strategies for dry spell impacts on livestock in Homa 
Bay County. The study used a sample size of 384 households. 
Primary data was gathered through use of questionnaires, 
interview guides, Focus Group Discussions and observation while 
secondary data was obtained from publications, journals, 
newspapers and internet access. Data analyses were done using 
statistical package for social scientists (SPSS) version 20.0 Results 
reveal that majority of the respondents’ 48.8% rated treatment of 
livestock as the most practiced mitigation strategy. Destocking 
was second 23.9%, drought tolerant livestock third 17.8%, and 
pasture management 9.5% respectively as the mitigation strategy 
employed to reduce the impact of dry spell on livestock in Homa 
Bay County. Chi–square tests showed significant variations at 
P>0.05 among mitigation strategies applied on livestock 
production. Livestock production has continuously become 
unsustainable given the fact that majority of the respondents 
practice livestock treatment (48.8%) as mitigation strategies to 
reduce the loss of livestock during dry spells instead of investing 
in a more innovative and viable strategies that can improve 
livestock production in Homa Bay County. The results obtained 
are expected to inform the livestock farmers on better 
interventions to mitigate the dry spells for sustainable livestock 
production.  
 
Index Terms- Dry spells, Livestock production, Mitigation, 
Sustainability 
 

I. INTRODUCTION 
ry spells increase the risk of drought occurrence and make 
the affected regions more vulnerable to food insecurity. 

Studies indicate that large parts of the world rely on rainfed 
agriculture for their food security (Fischer, 2012).  Over the last 
decades as a consequence of climate change, dry spells have been 

increasing in spatial and temporal scales leading to rainfall 
variability that has become a concern in the rainfed agricultural 
regions of the world (Mugalavai and Kipkorir 2015).  
         In many African regions, dry spells have continuously 
impacted on small scale agriculture that includes livestock 
production which forms approximately 90% dependency for food 
production and 80% of the population reliance as a source of 
livelihood (Rockstrom et al., 2003). Kenya where Homa Bay 
County is situated is one of the East African Countries that drought 
is prone due to its peculiar eco climatic conditions. It has a long 
history of extreme climatic conditions of dry spells and drought 
(Mateche, 2011). Spatial and temporal distribution of short and 
long rains in many parts of Kenya is defined by the general 
prevalence of monsoons and the corresponding agricultural 
practices (Stewart, 1988). Both short and long rainy periods 
experience some degree of dry spells that substantially influence 
agriculture and specifically livestock production especially in the 
rangeland and sub humid lands.  
         Lake Victoria Basin where Homa Bay County is situated is 
a sub humid region that experiences frequent dry spells annually 
(Mugalavai, 2013). This dryness is caused by predominantly 
continental origin of these air masses.  It is intensified by the 
persistent divergence over most of East Africa during both 
monsoon seasons, which are caused by a quasi-permanent low 
pressure centered at Lake Victoria (Awange et al., 2007). 
According to Ogenga et al., (2018), during the period 1950-2017, 
(10%) of the period constituted wet years, (67%) normal years 
while (22.4%) were dry years in Homa Bay County respectively. 
The probability of dry spells occurrence during the growing 
seasons varies from (0 – 68%) for 1 mm DRT and (0 – 78%) for 5 
mm DRT in Homa Bay County (Ogenga and Mugalavai, 2019). 
         Improving the potential of livestock production in the world 
subject to frequent dry spells and droughts should therefore be 
high-priority to achieve the Sustainable Development Goals. 
Farmers in many parts of the world for example in the Sub Saharan 
Africa incorporate different technologies to improve livestock 
production. The various mitigation strategies that are being 
implemented in various parts of the world are destocking of 
livestock, rearing drought tolerant livestock, better management 
of pasture and fodder among others (GoK, 2016). 
 
1.1 Research Question 

D 
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         What are the mitigation strategies for dry spells impacts on 
livestock in Homa Bay County? 
 

II. MATERIALS AND METHODS 
2.1 Study area 
         The study was carried out in Homa Bay County which is 
located in the Western part of Kenya in the former Nyanza 
province with an area of 3,154.7 km Square.  It is bounded by 
latitude 0° 15’ South and 0°52’ South and longitudes 34° East and 
35°" East. It has an altitude of 1146 m above the mean sea level 
(GoK, 2017).  
 
2.2 Research design and sampling procedure 
         Evaluation research design was used to examine the 
mitigation strategies for dry spell impacts on livestock in Homa 
Bay County. Additionally, the study utilized both qualitative and 
quantitative approaches. A sample size of 384 households was 
interviewed using questionnaires.  
 
2.3 Analysis criteria of mitigation strategies in relation to dry 
spells impact on livestock (1950 -2017) in Homa Bay County 

         The use of the   ( x
2

) necessitates preparation of cross 
tabulation of the variables which then generate significance test 

results (Nachmias, 2001). Pearson Chi square ( x
2

) test was done 
to measure the association between the mitigation strategies (on-
farm and off farm) of the small scale farmers with regard to dry 
spells impact on livestock in Homa Bay County.  A test at 0.05% 
significance level was used to measure the variability in the 
mitigation strategies in relation to livestock production. All the 
quantitative data were analyzed using the Statistical Package for 
Social Scientists (SPSS) version 20.0 
         The study took a multistage sampling approach where 50% 
sampling units as supported by Mugenda and Mugenda (2003) 
was used. According to Awange et al., (2007), the most affected 
sub counties by dry spells and droughts were the peripheral ones 
neighbouring Lake Victoria, but for the wards that are located far 
away from the lake shores. These sub counties include 
Karachuonyo, Mbita, Homa Bay Town and Rangwe. The wards 
under these sub counties were purposively sampled given their 

proximity to the lake shores that defines the rainfall variability in 
the areas. The proportion of wards where the study was conducted 
were computed from the four sub counties based on 30 % sampling 
units as supported by Mugenda and Mugenda (2003).   
         In-depth interviews were conducted using interview guides 
with 2 representatives from each organization including Ministry 
of Agriculture, Kenya Meteorological Department, Non 
Government Organizations and County disaster management 
committee totaling to Eight (8)These key informants were 
identified through a combination of simple random sampling, 
purposive and quota sampling techniques.  
 

III. RESULTS AND DISCUSSIONS 
3.1 Mitigation strategies for dry spell impacts on livestock 
production in Homa Bay County 
         The study sought to examine the mitigation strategies to dry 
spells impacts on livestock in the study area. Based on the on farm 
adaptation strategies to cope with the climate change and 
variability, small scale farmers and other governmental and Non 
Governmental stakeholders in Homa Bay have come up with 
various on-farm strategies to mitigate the effects of dry spells 
(FAO, 2010). The study therefore did not evaluate all the 
mitigation strategies for climate change and variability but the 
ones identified by the relevant stakeholders in Homa Bay County. 
The strategies that informed the study and formed the basis of 
evaluation are destocking, livestock treatment, rearing of drought 
tolerant livestock and pasture management. 
         The on – farm mitigation and adaptation strategies captured 
in the Homa Bay County Integrated Plan 2013 to reduce dry spells 
impacts include destocking of livestock, pasture management that 
include pasture conservation and planting, rearing of drought 
resistant livestock and breeds and routine treatment of livestock 
from the diseases that frequently occur during dry spells (GoK, 
2013). The results in Figure 3.1 show that majority of the 
respondents’ (146) at 48.8% rates treatment of livestock as the 
most practiced mitigation strategy. Destocking is second 23.9% 
(72), drought tolerant livestock 17.8% (53), pasture management 
9.5% (29) respectively are the mitigation strategy employed to 
reduce the impacts of dry spells on livestock production  in Homa 
Bay County.  
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Figure 3.1: Mitigation strategies for livestock production during dry spell periods in Homa Bay County, Kenya 

Source: Field Data (2017) 
 

         Chi Square test value (
2

05.0,3X
=53.86) conducted on the data 

showed that there was low significance at (P>0.05) level that 
indicated variations in livestock mitigation strategies for improved 
livestock production during dry spell periods in Homa Bay 
County. Livestock keeping is one of the major forms of 
livelihoods amongst fishing and crop farming in Homa Bay 
County. From the FGDs, livestock suffer great impacts in the 
event of dry spells. Different mitigation strategies such as 
destocking, treatment of the livestock, pasture management and 
rearing of drought tolerant stocks were evaluated on their 
effectiveness to reduce the impact of dry spells in the County. 
 
3.2 Use of destocking as a strategy in mitigating dry spells 
impacts on livestock in Homa Bay County 
         The different forms of feed like pasture and water get 
depleted in areas of overstocking and this leaves a good number 
of livestock susceptible to drought. The dry spells reduces 
productivity and even the quality of the products. Destocking 
during the dry spells situation helps the farmers to reduce the 
pressure on the available pasture and water and is widely practiced 
in pastoralist communities in many parts of Sub Saharan Africa 
and it is meant to limit the environmental shocks to the livestock 
(Ngaira, 1999).  However, compared to the pastoralist community, 
the agro pastoralists are more vulnerable to the drought impacts 
that majorly affect their livelihoods and food security (Nyariki et 
al., 2005).  
         To reduce grazing pressure on drought stressed pasture, the 
stock density has to be cut down. The number of livestock per 
grazing acre should be reduced to minimize grazing pressure 
(Salem, 2010). Relocation of the animals which involves 
temporary movement of livestock to new and better forage areas 
was found to be one of the most practiced strategies (23.9%) in 
Homa Bay County. Many small scale farmers relocate their 
livestock to areas which have limited impact of dry spells.  
 

         Information gathered from key informants indicated that 
during prolonged dry spells and drought, some farmers in Homa 
Bay County were forced to send their excess livestock “riembo 
jamni” to their relatives living in non affected or better of regions 
in terms of pasture and water. It was established that Lambwe 
valley is known to have better forage even during droughts. 
Farmers therefore relocate their excess or all their livestock to their 
relatives living in those areas. Relocation as a form of destocking 
is a strategy has been historically practiced to increase feed 
reserves during the dry periods in many parts of the world 
including many parts of Kenya (Barrow et al., 2002). Many of the 
respondents did not practice it given the fact that there have been 
frequent droughts in the area that has left so many households 
without or with very few livestock. This then justifies the 
percentage of the respondents doubting the effectiveness of the 
strategy to limit dry spell impacts in the area of study 
 
3.3 Use of livestock treatment as a strategy in mitigating dry 
spells impacts on livestock in Homa Bay County 
         During dry spells, livestock are under stress which increases 
their susceptibility to outbreak of diseases (De la Rocque et al., 
2008). Some of the diseases are caused by increased occurrence of 
pests while others are due to the low immunity from the 
insufficient and low nutrient feed they consume. Frequent 
examination and routine practices to prevent the diseases of the 
livestock are hence required to certify their wellbeing and care. 
This increases production of the livestock hence increased food 
security.  
         Based on the results from Figure 3.1, treatment of livestock 
(48.8%) immerged as the most practiced by the residents of Homa 
Bay County. It therefore indicates the high number of disease 
cases during the dry spells. It was established that the high cases 
of disease occurrences that subject the farmers to seek for medical 
treatment of their livestock may have great economical impact to 
the poor farmer.  
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         From the focus group discussions, it was found out that the 
livestock are very vulnerable to diseases and pests like tsetse fly 
that increases in number during dry spells. Despite the high 
number showing livestock treatment as highly practiced, many 
livestock suffer with reduced production and causes loss of 
livestock. Many of the farmers use the individual members of the 
community who are not qualified as veterinary officers. The 
situation is worsened due to the low numbers of government 
veterinary extension officers in the County to service all the 
farmers (GoK, 2016). The low veterinary officer ratio to number 
of farmers makes many livestock vulnerable to wrong diagnosis 
and wrong prescription that leads to high loss of livestock during 
prolonged dry spells. 
         The intervention program funded by Kenyan and Swedish 
government with the objective of transforming agriculture into an 
innovative, commercial oriented modern industry to alleviate 
poverty and improve food security in Homa Bay is however under 
implementation (GoK, 2016). The intervention is to disseminate 
information and coordinate other stake holders in value addition 
development to livestock. It is geared towards dairy value chain 
addition to transform livestock keeping in the County through 
vaccination. This effort is necessary in order to reach all the small 
scale farmers in Homa Bay County. 
 
3.4 Rearing drought tolerant livestock to mitigate dry spells 
impacts on livestock in Homa Bay County 
         Livestock such as cattle, goats and sheep were regarded for 
their social value like paying bride price in Homa Bay County. 
Based on Figure 3.1, rearing of drought tolerant livestock (17.8%) 
was rated the third as one of the mitigation strategies for the dry 
spell impacts. Most of the livestock bred in Homa Bay are of 
African indigenous type such as zebu cattle, red maasai sheep and 
the small East African goats (GoK, 2013). Several breeds of zebu 
and zenga are able to withstand very harsh environmental 
conditions where those characteristics have risen through 
evolutionary adaptation (Hansen, 2004).  
         Terefe et al. (2015) observes that apart from the unique 
physical morphological feature that distinguishes them from other 
livestock, the African livestock like cattle, goats have non-visible 
traits like disease resistant and drought tolerant characteristics.  
The animals have an investment value where they can be sold 
during hardship like drought to get access to food from the market. 
The African indigenous livestock generally performs poorly in 
terms of productivity but their selection is purely based on their 
ability to survive in harsh conditions like prolonged dry spells (De 
Roos et al., 2008). 
         From the focus group discussions, many of the residents 
indicated that they keep the African indigenous livestock given the 
fact that many of the exotic cattle cannot survive due to their high 
susceptibility to high temperature in the region. It was established 
however that the livestock are not entirely kept to enhance food 
security but for their sentimental value like paying medical bills, 
school fees and paying dowry when needed. In this regard, 
majority of respondents were not of the opinion that the drought 
tolerant livestock have helped in mitigating the impact of dry 
spells when they occur.  
         There exists very limited commercial development of 
livestock resources save for the dairy goats by Heifer International 
and South Nyanza Community Development project SNCDP) an 

IFAD/GoK initiative in Homa Bay town, Karachuonyo, Suba and 
Ndhiwa Sub Counties of Homa Bay County. Due to low economic 
power and other environmental constraints like drought, the 
residents can only practice small scale household rearing of 
livestock that fail to improve their food insecurity status. There is 
need therefore for all stakeholders from the County government, 
NGOs, local community development groups and individual 
farmers to take advantage of the suitable breeds of livestock and 
increase the status of livestock development for increased food 
security in Homa Bay County. 
 
3.5 Use of pasture and fodder management for livestock to 
mitigate dry spells impacts on livestock in Homa Bay County 
         Dry spells conditions occur when there is no rain or other 
forms of precipitation over prolonged period of time. Reduced 
rainfall causes water shortage and reduced soil moisture content 
hence low quality and quantity of forage (Salem, 2003). 
Unchecked grazing or browsing can cause long term damage to 
pasture if not adequately managed. Overstocking and increased 
harsh climatic conditions can greatly destroy the available pasture 
for livestock resulting to low productivity. 
         It was established that most of the Homa Bay County 
residents are small scale farmers of livestock who depend on 
natural pasture for their livestock feed. Ndathi et al. (2013) 
observes that the most common feed resource for ASALs of Kenya 
are browse and natural pastures comprising of grasses and locally 
available legumes. This is due to the types of livestock which are 
mostly of indigenous types characterized by the ability to walk 
long distances in such of pasture and water. Large East African 
Zebu in Kenya are classified in same subgroup of cattle that can 
survive in very poor pasture, scarce water and have very good 
walking ability (Rege and Tawah, 2006). This explains why very 
few respondents regard other pasture management strategies as 
effective in reducing the dry spell impacts on livestock. 
         Due to increasing shocks as result of harsh climatic 
conditions in the County, some farmers have resolved into some 
farmers engage emerging forms of pasture management like feed 
conservation and diversification (GoK, 2016). It was established 
that through   partners, ICIPE has initiated a push pull technology 
that has significantly benefited dairy farming in some parts of the 
County. The initiative is based on promoting Napier grass 
(silverleaf desmodium) that is of high quality dairy fodder to the 
farmer that has promisingly yielded some increase in livestock 
production.    
         It was established from the focus group discussions that 
other forms of pasture management in Homa Bay County though 
practiced by very few farmers include; pasture buying from the 
residents that are not much affected by the dry spells and pasture 
conservation where the livestock farmers have resorted to planting 
given species that are regarded to posses great nutritional value to 
livestock. However, there have been other challenges related to 
maintenance given the little knowledge among the farmers. Mnene 
(2006) observes that sown pastures are labour intensive and 
require given skills to maintain and expect better production for 
livestock.  
         The main strategy of preservation of pasture is in form of 
standing hay or cutting and bailing. However, Ndathi et al., (2012) 
observes that many farmers don’t conserve the harvested feeds 
well due to low skills and inadequate conservation structures. This 
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strategy if well practiced can lower pressure on the drought 
stressed pastures by creating dry lot feeding paddocks within the 
farms. However, promotion of feed utilization strategy for optimal 
practice of feed preservation and conservation at optimal nutritive 
levels would be the best bet for quality feed for livestock (Koech, 
2016). 
 

IV. CONCLUSION AND RECOMMENDATION 
         Livestock production  has continuously become 
unsustainable given the fact that majority of the respondents 
practice livestock treatment (48%) as mitigation strategies to 
reduce loss of livestock form the impact of dry spells instead of 
investing more innovative and viable strategies that improve 
livestock production in Homa Bay County. There is need for 
sufficient and appropriate capacity building in terms of training, 
awareness creation and financial assistance for farmers. This will 
enhance the level of uptake and implementation of the identified 
strategies for sustainable livestock production.  
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Abstract- This study aims to determine the value of centripetal 

acceleration using phyphox app on Android, in terms of 

experimental and theoretical. Android is connected to a PC via 

the same WiFi network or using tethering by entering the search 

address available in the Phyphox application, after connecting 

the android is placed at the end of the electric motor, then the 

electric motor is driven with a circular path. The data collection 

process begins by running the Phyphox application through a PC 

to collect measurement data, Data collected on android exports to 

Ms Excel has done averaging techniques, the obtained angular 

velocity, centripetal acceleration, and time. The results of the 

experimental analysis showed centripetal acceleration values 

obtained from android  as = 9,768429 m/s
2
 and in theory obtained 

value as =9,768996144 m/s
2
  with erorr= 5,8040x 10

5
. 

 

Index Terms- Android, Phyphox, Learning Physic, Sensor, 

Education 

 

I. INTRODUCTION 

hysics learning requires the skills of a teacher in transferring 

the knowledge he has to students so that students can 

understand the concept material they teach [1]. Studying physics 

can get through two approaches, analytical and experimental 

verification [2]. Therefore, in developing learning tools, a teacher 

is required to always make updates in applying learning methods 

in the classroom, so students can easily understand them both in 

terms of physical theory and experimental concepts. 

Physics learning objectives include understanding and 

applying the scientific method of inquiry and design techniques 

to conduct research, solve problems, and the ability to do 

analysis; understand facts and concepts integrated into physics; 

and understand the relationship between science (physics), 

technology, and society [3]. However, in the current reality that 

most teachers teach physics is still limited to analytical theory, 

whereas the experimental evidence is still lacking because there 

are still many schools that do not have complete laboratory 

facilities to conduct laboratory. Presentation of learning materials 

without variation or lack of facilities and infrastructure is one of 

the obstacles in the delivery of material in the learning process 

[4] and requires quite expensive fees to say it. Therefore we need 

an alternative or solution to overcome this. One alternative that 

used is to use existing smartphones in students as a learning 

medium. The choice of smartphone based on the growing trend 

of using Android among students where teachers can easily use it 

as a tool to do practical work in class without having to pay 

expensive fees.  

In a survey of 132.7 million people carried out by Asosiasi 

Penyelenggara Jasa Internet Indonesia (Indonesia name) shows 

that the average Indonesian internet user uses Android and 18,4% 

or around  24.4 million including 10-24 years old. It shows that 

the number of Internet users at a young age, and there are about 

69,8% of Internet users are among students [4]. With the survey 

results above, it is very appropriate for teachers in schools to be 

able to take advantage of this by directing students to use 

Android as a practical tool in the classroom. 

Android is a new media that can use as an experimental tool 

to make it easier to analyze circular motion [5]. The flexibility of 

Android in integrating hardware components, among others, 

cameras, microphones, sensor tools accessories and others, as 

well as software development makes this mobile device 

potentially useful for conducting scientific experiments [6]. 

Besides android is a tool that many students have so that teachers 

are able to use this as a tool to help students understand physical 

concepts by doing a fun experiment using Android without 

having to charge students to hold tools and materials to support 

the practicum, whereas previous researchers have shown that 

Android can be used in circular motion as an experimental tool in 

teaching physics [7]. 

Android usage among young people widely spread and 

constant development of the technology with the availability of 

free applications on mobile phones it is easy to use in conducting 

experimental measurements and scientific demonstrations [8]. 

Moon et al., The use of smartphones in the classroom can 

increase student motivation to study science, especially physics 

[9]. As reported by Yunita et al., 86.67% of students has 

increased this value after using android and can improve 

students' understanding of the material presented [10]. In 

addition, by using Android students can replace traditional 

learning methods towards more modern learning by integrating 

the data obtained and can be analyzed quickly [11]. 

Development of technology in the field of learning, especially 

physics learning, many sensors have emerged that integrated into 

the Android chip, let us say one of them is Android Phyphox. 

Phyphox is an application program that integrates various sensors 

on modern Android, such as accelerometers, gyroscopes, and 

pressure sensors, as a basis for various experimental 

measurements [12]. Phyphox android apps have been selected for 

general physics teacher at the study site used to use android. In 

addition, the experimental results recorded by the sensor on the 

Phyphox application can be exported in Excel format, making it 

P 
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easier to share via Bluetooth, email, BBM, Share-it, Wi-fi, or 

WhatsApp. With this convenience, the opportunity to apply 

Android in learning will be more efficacious [13]. One small 

example that can use is in circular motion material, which is 

when a particle moves in a circle at a constant rate [14]. Circular 

motion is one of the materials in learning physics that can be 

explained by experiments; one of the quantities in a circular 

motion is centripetal acceleration. Newton was the first to 

recognize the importance of circular motion. He showed that if a 

particle moves with a constant velocity v in a circle of radius r, 

the particle has a large acceleration v/r
2
 and head towards the 

centre of the circle. This acceleration is called centripetal 

acceleration [15]. However, some literature studies only focus on 

the aspects of circular motion without considering the centripetal 

acceleration   

Therefore, this is what underlies so that the authors are 

interested in studying theoretical studies on circular motion using 

the application of Phyphox 

II. THEORETICAL REVIEW 

A. Centripetal acceleration 

    In a circular motion, the magnitude of instantaneous 

acceleration equal to the square of the speed v divided by radius 

R. the direction perpendicular to v and is along the radius, 

Because the acceleration always leads to the centre of the circle 

is often called centripetal acceleration [10]. An object that moves 

in a circle in a continuous circle will accelerate, although the 

speed remains the same )( 21 vvv   [16]. 

 

 

 

 

 

 

 

 

 

                  A                                                B 

Figure 1. A description of the acceleration of centripetal motion 

 

Figure 1 illustrates the motion of a particle at a constant rate 

in a circular radius R concentrated C. Particles moving from A to 

B during ∆t. Changes in velocity vector ∆v during this time 

shown in Figure 1 (B) [15]. Figure 1 shown the conventional 

centripetal acceleration obtained using the following equations:  

 

Relations centripetal acceleration and angular velocity:  
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Under certain conditions the speed will change due to the 

effect of friction, friction will cause a slowdown in rotation. 

Constant angular velocity (ω0) will change to (ωt), so the 

equation becomes : 

                tt   0
                                                           (2) 

Centripetal acceleration depends on 
2  in equation (1) So 

the equation is obtained as follows: Substitution equation (2) to 

equation (1)    

  

 

 

 

 

 

 

               (3) 

In uniform circular motion is always accelerating towards the 

center, the acceleration is called centripetal acceleration [15], the 

direction of the acceleration is always perpendicular to the 

instantaneous velocity and the value of the centripetal 

acceleration is always constant, while the circular motion 

changes irregularly still using the equation (see equation 1)  but 

because the value of linear velocity changes for each different 

point in its movement, the centripetal acceleration value is not 

constant [14] 

B. Phyphox 

The phyphox application (as an acronym for physical 

telephone trials) and released on the Google Play Store and 

Apple's App Store in September 2016 [17]. Phyphox is a free 

website and application for use on PC, Android and IOS. 

Phyphox (in English and German) is a blog, wiki, and a list of 

physics experiments that can use with Android, some of them are 

available to see how the app works [12].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. App views Phyphox 

Phyphox is one application that is very helpful in conducting 

physics experiments. In the Phyphox application, we can utilize 

sensors related to physical materials, including materials related 

to acoustics, mechanics, and chronometers [18]. Phyphox is an 

application that makes it easy to analyze and collect data quickly 
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and efficiently [15]. This application can activat from an android 

or tablet. Data reading can be a problem if the screen is not 

visible because this device is sure to be placed on a moving 

object; for that has been provided mirroring mode ("remote 

access") directly on the computer. 
 

 

 

 

 

 

 

 

 

 

 

Figure 3. Tablet share the screen with PC [19]  

 

In order to get mirroring is necessary to ensure a PC 

connected via Wi-Fi networks on the same network (or 

connected via tethering), This application also provides a private 

IP address that is inserted directly into the PC's browser that 

enables remote access to connect with mobile devices [18]. 

Students can see the data collected during the experiment, but 

they need to export data to a computer to carry out further data 

analysis for numerical integration in spreadsheet software such as 

Excel [12]. Using an acceleration sensor it must be considered 

that the sensor measures the acceleration in a moving system. 

Therefore, the device displays centrifuges rather than centripetal 

acceleration values [20].  

In this study, we measured the extent of the vector. Using a 

phyphox application to find the value of centripetal acceleration, 

it should be noted several things like the following, if in the 

process of data collection should be ensured android position is 

placed at rest on the medium used, the vibration of the medium 

used is very influential on the sensor readings in obtaining data 

on android. 

III. METHODOLOGY RESEARCH 

A. Tools and materials 

Tools and materials used are Android, electric motors, 

Acer notebooks, and Phyphox applications 

B. Experimental Procedure 

Experimental procedures in this study start from: 

 

 

 

 

 

 

 

Figure 4. Scheme research procedures 

 

1)  Preparation 

The preparatory stage begins with installing applications on 

Android Phyphox, enable remote access on Android to connect 

with a PC via the same wifi network or connect via tethering, 

Phyphox application provides a private IP address that can  enter 

into a PC browser where remote access can connect to a mobile 

device, prepare an electric motor that will move in a circle then 

Android is placed on an electric motor, measuring the length of 

the radius from the centre of the circle to the Android position 

 

2) Data Collection Phase 

     Design tools used in data retrieval:
 

 

 

 

 

 

 

 

 

 

 

     Figure 5. Experimental design 

Information Figure 5: 

1. Notebook Acer 

2. Android vivo Y31               

3. Stapper 

 

3) Data analysis 

From the results of data retrieval using Android exported to 

Microsoft Excel, produces several quantities, including time (t) 

angular velocity (ω) and centripetal acceleration (as). 

Furthermore, from the data, an average technique is used to find 

the value of centripetal acceleration and plotted in graphical form 

to produce graphs of the relationship of centripetal acceleration 

and angular velocity with time. 

 
4) Reading Charts 

From the results of the data plotted in graph form 

relationships centripetal acceleration and angular velocity versus 

time is analysed by looking at the relationship chart it can 

conclude from the experimental results obtained by using the 

application phyphox 

IV. RESULT AND DISCUSSION 

This study was conducted experiments to calculate the value 

using the centripetal acceleration phyphox application on 

Android. In the process of data collection must be ensured that 

no excessive vibration on the electric motor because it will affect 

the Android sensor data collection process. 

In the process of data retrieval, a centripetal acceleration 

relationship with time and angular velocity with time displayed 

on a PC connected to Android, this process begins with running 

the Phyphox application, then the Android sensor will start 

retrieving data from the start until it is turned off in the form of a 

graph, the sample graph represented on the retrieval of data on 

Phyphox application shown in Figure 6 and Figure 7. 
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Figure 6. Graph of measurement results from Android 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Centripetal acceleration analysis using Android 

 

After the data obtained are exported in the form of Microsoft 

Excel for analysis. From these results, an average technique is 

used to find the average value of each quantity generated from 

Android to be used in theoretical calculations and to find the 

centripetal acceleration value of the experimental results by 

using the standard technique. The experimental results obtained 

as in Table 1. 

 

Table 1. The experimental results of the Android 

t ω as α = Δω/Δt 

22,34621 1,881667 9,768429 -0,00186 

 

Table 1 obtained the results of measurements using Android 

on an electric motor using the standard technique in Microsoft 

Excel obtained. The description of the centripetal acceleration 

relation to time and angular velocity to time can be view in 

Figure 8 and Figure 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Graph relationship centripetal acceleration versus 

time 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Graph relationship angular velocity versus time 

 

Based on Figure 9 concluded that the electric motor used in 

this experiment to apply the concept of uniform circular motion 

(ω0), but in the process of taking data takes place influences 

from outside so that the movement of an electric motor turns 

into circular motion changes irregularly (ωt), so it can be seen in 

the chart Figure (8). 

The values of quantities obtained from measurements taken 

by android are included in equation (3) to prove the theory, with 

the terms of the radius r = 0,15 meters, so that the centripetal 

acceleration values obtained by as = 9,768996144 m/s
2
. Then the 

centripetal acceleration values, in theory, is 9,768996144 m/s
2
. 

From the analysis of centripetal acceleration using experiments 

and theories have in common with the error value 5,8040x 10
5
.  
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There are several things that can cause the accuracy of the 

data is less precise, among others, the case of vibration on 

experimental device because the researchers used a stepper 

motor as the driving means of the position holder android on an 

electric motor that is less straight in the vertical direction, and 

tilt position notch tools are not evenly floor causing changes in 

the speed of the electric motor.  

V. CONCLUSION 

From the results of the study showed that phyphox 

applications on Android could use as a tool of physics 

experiments and scientific demonstrations both in class and can 

use at home, so it helps without having to pay expensive in doing 

practical work. From the research that has done centripetal 

acceleration values obtained through the application phyphox 

and compared with the results obtained from the theory has a 

perfect similarity with a minimal error value 

ACKNOWLEDGEMENT 

Our thanks to The Chairman of Department of Master in 

Physics Education and SENTRAL Laboratory, University of 

Ahmad Dahlan have helped and supported this research so that 

this research can complete 

REFERENCES 

[1] F. Fatmawati, L. Sukariasih, S. Fayanto, and H. Retnawati, “Investigating 

the effectiveness of inquiry learning and direct learning models toward 
physics learning,” Proceedings of the First International Conference on 

Progressive Civil Society (ICONPROCS 2019), 2019 

[2] I. Y. Putra, S. F. Sigalingging, and D. L. Saraswati, “Penentuan ketinggian 
dan kecepatan minimum benda pada track melingkar vertikal,” Jurnal 

Riset dan Kajian Pendidikan Fisika, vol. 5, no. 1, p. 46, 2018. 

[3] O. Okimustava, I. Ishafit, N. Suwondo, R. Resmiyanto, and A. R. I. Praja, 
“Pengembangan kuliah eksperimen fisika dengan teknologi multimedia,” 

Jurnal Riset dan Kajian Pendidikan Fisika, vol. 1, no. 1, p. 1, 2014. 

[4] D. Susanti, “Buku suplemen berbasis android sebagai media pembelajaran 
pada materi,” vol. VII, pp. 1–8, 2018. 

[5] P. Vogt and J. Kuhn, “Analyzing radial acceleration with a smartphone 

acceleration sensor,” Physics Teacher, vol. 51, no. 3, pp. 182–183, 2013. 
[6] R. D. Septianto, D. Suhendra, and F. Iskandar, “Utilisation of the magnetic 

sensor in a smartphone for facile magnetostatics experiment : magnetic 

field due to electrical current in straight and loop wires,” Physics 
Education, vol. 52, no. 015015, pp. 1–7, 2017. 

[7] E. Ballester, J. C. Castro-Palacio, L. Velazquez-Abad, M. H. Gimenez, J. 

A. Monsoriu, and L. M. S. Ruiz, “Smart physics with smartphone sensors,” 
Proceedings - Frontiers in Education Conference, FIE, vol. 2015-

February, no. February, pp. 3–6, 2015. 

[8] J. Kuhn and P. Vogt, “Analyzing spring pendulum phenomena with a 
smart-phone acceleration sensor,” The Physics Teacher, vol. 50, no. 8, pp. 

504–505, 2012. 

[9] S. C. Moon and S. Hong, “Effect of using a smartphone sensor in a physics 
class on motivation for science learning,” New Physics: Sae Mulli, vol. 65, 

no. 1, pp. 66–70, 2015. 

[10] I. Yunita, E. Sudarmilah, and Y. S. Nugroho, “Physics formula application 
based on mobile android for tenth-grade high school,” Department of 

Informatics, Surakarta, pp. 1–14, 2013. 

[11] M. Á. González et al., “Teaching and learning physics with smartphones,” 
Journal of Cases on Information Technology, vol. 17, no. 1, pp. 1–14, 

25AD. 

[12] G. Lo Giudice, "Davvero prof prendiamo I nostri cellular ? Fisica in Mobile 
Learning," 2018.  

[13] Saprudin, Liliasari, A. S. Prihatmanto, and Andhy Setiawan, “The 

Potential of gamification in developing pre-service physics teachers’ 
critical and creative thinking skills,” Omega: Jurnal Fisika dan Pendidikan 

Fisika, vol. 5, no. 1, pp. 7–14, 2019. 

[14] A. P. Tipler and G. Mosca, Physics for scientist and engineers. 2004. 

[15] H. D.  R. A. F. Young, Fisica_Universitaria_Vol_2__ed_12 Sears-

Zemansky, vol. 2, no. 11. 2009. 
[16] D. C. Giancoli, Physics: Principles with Applications Solutions Manual, 

vol. 2. 2014. 

[17] S. Staacks, S. Hütz, H. Heinke, and C. Stampfer, “Advanced tools for 
smartphone-based experiments: Phyphox,” Physics Education, vol. 53, no. 

4, pp. 1–8, 2018. 

[18] J. A. Sans et al., “Smartphone: a new device for teaching Physics,” pp. 
415–422, 2015. 

[19] Anonymous, “phyphox,” RWTH Aachen University, 2019. [Online]. 

Available: 
https://play.google.com/store/apps/details?id=de.rwth_aachen.phyphox&hl

=en_US. 

[20] K. Hochberg, J. Kuhn, A. Müller, and K. Hochberg, "Using Smartphones as 
experimental tools – effects on interest, curiosity and learning in physics 

education Journal of Science Education and Technologie University of 

Kaiserslautern , Department of Physics / Physics Education Research 
Group Faculty of Sci."  

 

AUTHORS 

First Author – Syahlan, Master Student in Department of 

Physics Education University of Ahmad Dahlan, email: 

syahlanfairuz@gmail.com   

Second Author – Ishafit, Lecturer in Department of Master in 

Physic Education University of Ahmad Dahlan, Email: 

ishafit@uad.ac.id  

Third Author – Suritno Fayanto, Department of Master in 

Physics Education University of Ahmad Dahlan, Email: 

Suritno1707041005@webmail.uad.ac.id  

 

Correspondence Author – Syahlan . Email 

syahlanfairuz@gmail.com , contact number +6281246218315 

 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9322
http://ijsrp.org/
mailto:syahlanfairuz@gmail.com
mailto:ishafit@uad.ac.id
mailto:Suritno1707041005@webmail.uad.ac.id
mailto:syahlanfairuz@gmail.com


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              172 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9323    www.ijsrp.org 

Social Behavior of Village Communities in eastern Seram 
District and Maluku district is currently studying legal 

psychology 
DR. Ismail Rumadan 

 
Lecturer in the Faculty of Sharia and Islamic Economics,  

Ambon State Islamic Institute in Indonesia 
E-mail; rumadanismail@gmail.com  

 
DOI: 10.29322/IJSRP.9.09.2019.p9323  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9323  
 
 
Abstract; Communities in Maluku specifically East Seram District and Central Maluku Regency have different perceptions of inter-
village fights, particularly Tehoru and Teluti Sub-Districts, distinguishing between village and fights between youth or groups, 
whereas for people in East Seram District especially in Werinama Sub-district and siwalalat does not distinguish between fighting 
between villages and youth, what is distinguished is fighting between villages involving the community in general and causing 
casualties and property. For the people in the sub-districts of Werinama and Siwalalat Sub-District, when a fight occurs between 
community groups, it includes a fight between villages, by not requiring casualties or property, the driving factor for fighting between 
villages for several reasons; misunderstanding / understanding, misinformation, maintaining the identity of youth and the country. In 
general, fights occur at moments of the crowd, for example during a jog party, visits to tourist attractions, soccer matches. Victims in 
inter-village fights are generally victims of the community and property, and the process of resolution, sometimes through traditional 
leaders, community leaders also through law enforcement agencies in this case involving inter-police police between the districts, up 
to the court. 
 
Keywords: psychology law in a fight between people 

I. INTRODUCTION 
Social behavior is behavior that is specifically directed at others. according to Max Weber, behavior influences social action in 

society which then causes problems. Weber recognized the problems in society as an interpretation. As for the degree to which a 
behavior is rational (according to the measure of logic or science or according to scientific logic standards), then this can be 
understood directly. Other references state that social behavior is a function of people and their situation. What is meant here is that 
every human being will act differently in a wrong situation, each person's behavior reflects a collection of unique traits that are 
brought into a certain atmosphere, that is, behavior that is shown to someone else. 

The Maluku people, especially in Central Maluku Regency and East Seram Regency, who come from the "Alifuru" tribe are 
from "Nunu Saku", with three clans, namely the white Shiva pata clan, which has good literacy, the black Shiva pata clan which has 
intellectual property. good, five-point clan accentuates "high emotional". Of these three clans, both bio-culturally and at the same time 
are culturally spread to the islands of Maluku and beyond. This spread with one character of island fanaticism, from island fanaticism 
to village fanaticism. So that makes the people in Central Maluku Regency and East Seram District psychologically influence them 
with a "Complec priority priority," which considers the community and its village to be superior to other villages. consequently 
looking at others inferior. Besides that, the attitude of "steriotype, which is generalization made by individuals by looking at others 
based on the strength of the group. there is always prejudice based on previous experience. This attitude has always been carried over 
until now, eventually becoming a character of society that is difficult to remove. So that in dealing with a problem is always 
accompanied by physical contact or a fight. 

Psychology affects almost all aspects of our lives. With the increasingly complex problems in society, the development of 
psychology has an important role in solving human problems. Psychologists pay attention to various problems that are very diverse. 
Some are general problems, and some are special problems. Based on this condition, how can you prevent mental illness like this? and 
what efforts can be made to eradicate this racial prejudice. The condition of the family and the community how that contributes to the 
emergence of mental disorders aggressive actions and fights which are viewed in terms of legal psychology are things that must be 
addressed and resolved. Fighting in Maluku, especially in Central Maluku Regency and East Seram Regency, is predicted that in the 
past fights that occurred from time to time are inseparable from the historical past of villages in the two Regencies, fights have always 
occurred since from the Dutch Colonial era until now, whether the fight occurred since the formation of the villages, where there was 
a struggle over a settlement area with violence and war between community groups in the past, so it is said the fight in the villages of 
the Maluku region has been formed since ancient times, until now connoted and predicted until now there has been a fight. 

Behavior in the past is often one of the strongest predictors of future behavior. One is a fight between villages. If it is said 
fighting is a soul impulse by realizing a fight between villages, because the fight itself is a quarrel of words, or a dispute of words that 
is accompanied by a physical fight, therefore the relationship between a soul's impulse and physical action manifests as a fight 
between villages, constituting a cohesiveness between the two forces namely the power of psychology and physical strength. With 
these two strengths, it can be said that a fight is a reflection of the encouragement of the soul and physical fighting. So it can't be said 
that fighting is only a physical fight. the fight is inseparable from the psychological influence of the people in Central Maluku and the 
East Seram community, because psychologically each village maintains the identity of its village, and not only the identity of the 
village, but the identity of the clan, and that is of concern to the king or the village head. So if there is a fight between the villages, the 
King and Saniri resolve quickly. 
 

II. RESEARCH METHODS 
The research method used can be adjusted so that the existing study objects are scientifically and complementary, to find out 

the cause of the fighting between villages in Maluku, and how the process of settlement through legal channels in the court and how 
the authorities in this case village officials play a role in providing motivation and prevention of communities fighting (conflicts) 
between villages. 

1. Research Type, this type of research is juridical psychology research, which describes systematically, factually and 
accurately the villages in Maluku in Central Maluku and East Seram Districts. , regarding the nature and characteristics of 
the community, involved in the study between the Village, and certain factors that cause fights between villages, which in 
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psychological terms the law can be young to know the collective behavior, encouragement of morality and mentality of the 
community which is always quickly influenced in its involvement in a fight. 

2. Research Object, The object of this research is a fight between villages in Maluku, especially in Central Maluku Regency 
and East Seram Regency. as well as the legal consequences that arise, considering that Maluku has just finished from the 
conflict of syara, takes a long time and takes a large number of victims, psychologically influences the personal attitude of 
the community so that it is difficult to forget, and until now there has been a fight between villages who was involved in the 
fight yesterday. 

3. Research Location; The location of this research is in Maluku, especially in the villages in Central Maluku and East Seram 
districts. 

4. Population and sample; 1) Popolation in this study is that people in sub-districts and villages who often fight, for example in 
Central Maluku Regency, consist of; Tehoru sub-district, Teluti sub-district, East Seram District, consisting of Werinama 
sub-district and Siwalalat sub-district. 2) samples, taken randomly from each village that always fights. 

5. Types and sources of data, in each study must have a clear source of data to perfect a study. For this reason, this research 
uses two types of data as follows: 1) Primary Data, this type of data is found in the field when conducting research through 
in-depth interviews with people involved in fights, and community leaders. 2) Secondary data, this type of data will be 
obtained through books, magazines and other reading sources that are relevant to this research. 

6. Data Collection Techniques, data collection techniques are carried out seriously because researchers are also the main 
instrument in data collection using techniques; 1) direct observation, 2) in-depth interviews, 3) literature / documents. This 
research data was collected from key informants, namely the community involved in the fight and community leaders. 
Conducted by 1) Direct observation is carried out by looking directly at the day-to-day activities of the informants, so that 
they clearly know the background of the informant in order to determine the weight of the information conveyed. 2) In-depth 
interviews are conducted with informants using research instruments in the form of interview guidelines, so that they are 
more organized and systematic. 3) documentation is done by collecting data in the form of writings, data in the form of 
archives, writings, relating to research. After the data is collected, it is categorized in a certain pattern so that it can be 
presented in accordance with the proposed research formulation. The next step connects the results of the categorization with 
related theories and conclusions are drawn. 

7. Data analysis techniques, data analysis techniques are used to analyze research data with an interactive analysis model, 
which is analysis aimed at three components as follows: 1) Data Reduction (data reduction). 2). Data Presentation. 3). 
Withdrawal Conclusions and Verification of Data. 

 
III. RESULTS AND DISCUSSION 

 
1. Community Fighting 
 

Fights have the meaning of quarrels or quarrels and energy fights, hence, fights accompanied by words and energy fights. The 
forms of fighting are: 

1. The form of natural conflict that is produced by individuals or groups, because they are involved in having different attitudes, 
beliefs, values or needs. 

2. Conflict or conflict because there are differences in the needs, values and motivations of the actors involved in them. 
3. Conflict between two or more parties (individuals or groups) who have, or feel they have, certain goals but are encompassing 

ideas, feelings, or actions that are not in line. 
           Fighting in a collective sense is sometimes defined as a condition, sometimes as a process, sometimes as an event. The fight as 
a behavior that is an action system has a conflict when the system has two interests or two goals that are not the same. The way to 
define it as a process is a struggle for values and goals for status, power and resources, where the goal of a rival or opponent is to 
offer, hurt and eliminate the rifal. When viewed from this description illustrates that it is community psychology that determines the 
occurrence of a fight or does not depend on the interests of each person and group that has different interests. So fighting is common 
between individuals and can be between groups. Psychologically use power to describe behavior, both open and closed behavior, 
which is offensive or defensive, accompanied by the use of force in others. These fights can cause the following four violence: 

1. Open violence, i.e. violence that can be seen, such as fighting 
2. Hidden violence or not done directly, such as threatening behavior 
3. Aggressive violence, i.e. violence done not for protection but to get something 
4. Defensic violence, is violence carried out as an act of self-protection from aggressive or defensic violence can be open or 

closed 
Of the four types of violence, associated with fighting between villages in Maluku classified as open violence, and can also be 

closed violence, it could have been before the fight was preceded by threats against community members between one village and 
another village, which psychologically influential or emotionally provoked to carry out attacks or defamation openly. The fight was 
first known to the descendants of the Prophet Adam As, Namely between Qabil and Abel, in the Qur'an the fifth letter (al Maidah) 
was explained that Qabil when both offered sacrifices in the form of sheep and crops, then received from one of them both (habil ) 
and what he did not receive (qabil), then kabil said to habil I will kill you, habil also said that Allah only accepts the sacrifice of those 
who fear Allah. In other narrations when habil and qabil were to be intermarried with their siblings, habil with his third brother, and 
Qabil with his fourth brother, qabil objected to marry his fourth sister, then there was an affair between Qabil and Abel. From the 
description above shows that the fight is a special crime from individuals or groups of people who are unconsciously involved in 
committing crimes that can sacrifice others, in the form of destruction, persecution, theft, murder. Finally, it is certain that a fight is a 
crime that violates criminal law. 

During the Laskar Andi Saleh, Permesta, DI / TII, many people in South Sulawesi experienced the shock of social life because 
of the many actions in the community, which disturbed the stability in the community. In history, there is a war between one kingdom 
and another, for example the kingdom of Gowa and the kingdom of Bone, the kingdom of Ternate with the kingdom of Tidore and 
others. The fight that was put forward with historical history and maintained the identity of each country and self, made the people 
more courageous and stimulated the formation of the perception that each country had a power that could not be defeated by other 
countries; from this kind of perception, it could be continued fighting between countries down hereditary with the patterning of self-
defense mechanisms and the country that is expressed through feelings, attitudes and social behavior between countries, eventually 
become a characteristic of society. In West Kalimantan experienced the first two violent acts of fighting in early 1977, in West 
Kalimantan between the Dayak and the Malays, in 2000 madurese and the southwest. How the Dayaks and Malays fought and fought 
over two decades. 

Fighting in the city of Ambon began as a result of a fight between Pemuda Batu Merah and Pemuda Mardika, namely Jacob 
Lauhery and Nursalim which eventually spread into a bloody Ambon conflict on January 19, 1999. But before that there was a fight 
between residents of the Wailette hamlet on December 13, 1998, the fight in Air Bak 27 December 1998, the fight in Batu Gantung 
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Waringin 5 January 1999. So the fight in Ambon had already taken place in several places and several areas that became a habit or 
character of the community, even not only that, inter-state fights in Maluku almost every year occurred between one country with 
another country, both fellow Muslims, or fellow Christians, or between Muslim lands and Christian lands. 

Fighting does occur in every process of human relations, and relationships between people can occur anywhere and anytime, 
from the level of interpersonal, intergroup, intercommunity, to between nations. Thus the frequency of fighting situations always 
occur from a small scale to a broad scale in a society between various parties, which is driven by various factors differences in entic, 
race, religion, economy, customs, culture, all of which grow because of differences in values, beliefs and beliefs , as well as attitudes 
towards issues. For example, local communities may often deal with issues such as fees for children's education, lack of facilities in 
agriculture and animal husbandry, while urban communities are dealing with eviction issues, justice and human rights, lack of public 
facilities or facilities. Perhaps in organizations, fights occur because of differences in the value orientation of duties and functions 
between leaders and subordinates, between men and women, between ethnic groups and races, such issues are indeed a contributing 
factor to fights that occur in these various lefels. 
 
2. The meaning of law in shaping behavior 

The law can direct people towards renewing behavior that suits their needs to be able to face various challenges, now and in 
the future. In terms of legal culture, namely how people perceive the law, the law is generally perceived as. a normative order in the 
life of the state functions to regulate the lives of citizens by setting limits on what must be done and what should not be done aiming 
to protect every citizen by referring to basic values such as humanity and justice established by an authority whose legitimacy is 
recognized by all citizens. Thus it can be said that from the standpoint of community behavior, the law has two functions, namely: 
strengthening the existing patterns of community behavior and wanting to be maintained and / or changing existing patterns of 
community behavior towards new behaviors that are aspired. 

The public perception of the law and the reality it feels in accepting legal treatment is an important element in developing legal 
behavior. If the community truly perceives that the law protects their interests and in its implementation is carried out by an authority 
whose legitimacy is recognized by citizens, then the process of stabilization or behavior change carried out through a legal approach 
will be carried out regularly and planned. Legal certainty and guaranteed implementation are the basis for the community in 
developing normative behavior that is needed for the safety and comfort of a life together. Public trust in law enforcement officials 
and the process of law enforcement is an important element in developing behavior that cares about the law, which appears in the 
form of acts that understand the rules, implement the rules, and are willing to bear the consequences due to violations of the law they 
do. Feelings of being treated fairly are also important for compliance with rules in social life according to applicable law. On the other 
hand, legal treatment which is felt to be impartial will encourage the emergence of behavior that tends to deny, which can appear in 
the form of "avoidance" or even against the law ("peaceful" or bribery fines). 

Every member of the community is expected to be able to independently understand the meaning and purpose of enforcing the 
law, so that in its implementation it does not require oversight. Thus the number of officers needed for supervision in implementing 
the law can be more efficient. One characteristic of independence is the ability to choose right from wrong based on norms or rules 
that apply in one place in a certain period of time. A person's readiness to be independent in distinguishing between right and wrong 
based on the norms he believes in and used as a guide for behavior requires a gradual process. According to Lawrence Kohlberg there 
are three main stages a person goes through to be able to be fair and develop attitudes and actions based on moral considerations, 
namely: 1) Pre-conventional Morality. At this stage the basis upon which to act and behave is the praise and punishment given by the 
environment. Behavior threatened with punishment will not be carried out again. Conversely, actions that bring praise or gifts will 
tend to be repeated. 2) Conventional Morality. At this stage the behavior is more adapted to the norms adopted in certain social 
environments. Attitudes and behaviors are directed so that they can be classified as the actions of a good member or community 
member. 3) Post conventional Morality. At this stage moral principles are used in a broad sense, not just in black and white and do not 
refer to narrow limits that apply only to certain circles of society. Community behavior is divided into three groups, which are 
influenced by the process of development. The level of personal maturity is crucial to the morality that underlies his behavior. 
 

3. Social Conflict and community psychology 
All conflicts in Indonesia after 1998, fights in Maluku were the most terrible, fights in Kalimantan involved relatively small 

ethnic groups, but these fights dragged on religious communities in which almost every Indonesian was a part of it, which was also a 
religious war , this one fight involved the largest city in Eastern Indonesia, the death toll reached at least 2000 people, and displaced 
nearly a quarter million people, as well as the eruption of the fight, the fight in Ambon in 1999 made Ambon the most shocking stage 
of violence. and has been seen in Indonesia since the anti-communist massacre of 1965/66. If disasters elsewhere came and went in 
the worst years after the New Order, in 1999, Ambon continued to appear in newspaper headlines for more than five years. Ambon is 
a city that has been compartmentalized both physically and mentally. More than six years after the fight broke out, the truth remained 
held by the two communities who were unable to listen to the experience of others to reach a shared understanding. The 2002 peace 
agreement included a truth-seeking effort, after the National Independent investigating team submitted its final report to the President 
in April 2003. 

The Poso region has experienced tense relations between religious communities (Muslims and Christians). The incident in 
1992 occurred because Rusli Labolo (a former Muslim, who was the son of the Poso Regent, Soewandi who also beat Muslims) was 
considered inciting Islam, by calling Muhammad not a Muslim prophet, not a prophet, especially a messenger. This event received 
resistance and retribution from Muslim youth. The following are the four types of simple fights; 

1. Personal versus self fighting is a fight that occurs because what is thought or expected does not correspond to reality 
2. Personal versus personal fights are fights between personal originating from differences in the character of each personal 
3. Personal versus community conflict is a fight that occurs between individuals and the community that originates from 

differences in one's group or community beliefs or legal differences 
4. Personal versus natural fights are fights that occur between personal existence and natural pressure. 

 
Fighting between villages is a form of crime that can harm others, both in terms of visual and psychological aspects, from a 

psychological point of view fighting is a behavior and character of the community that is innate or a habit that is difficult to avoid by 
the community, because fights are often triggered by things that encourage a person's emotions to arouse the feelings of everyone to 
fight against anyone who harms himself or the community. This attitude triggered the birth of hostile characters among community 
groups in the village. The behavior of the community is part of community psychology. When related to legal psychology, our 
thinking will focus on human behavior related to law. This focus will clearly require an initial understanding of basic philosophy and 
methods in the behavioral sciences and many findings based on research, then applied to a legal process. The reviewer will 
increasingly find that there is a serious need for psychological research that is well designed and implemented well, and which 
addresses most legal assumptions about human behavior. In connection with the study of legal psychology, it is clear that more 
psychological theories are needed that cover and explain developing data. Obtained from psychological research. So fights between 
villages that start from each individual, group to involve many communities in one village where the community has different 
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characters and behaviors from one another, giving rise to many kinds and models of how to learn the behavior and know each person 
with their own character. So that psychology as one of the sciences that studies human behavior has an important role in studying how 
human models are easily provoked or provoked to fight between villages. 

Fights between villages that are only triggered by conflicts or misunderstanding problems in the community which is 
psychologically a character of the community that is always rooted in the attitude of wanting to fight between villages, because in him 
driven by the desire to fight or defend himself while defending his village when threatened or get pressure or resistance from other 
villages. The influence of psychology is quite strong on the mental attitude and behavior of each person even though each one is 
different from one another, but in certain positions the behavior of a group of people or certain community members can be patterned 
because of the same loss or sacrifice. So that if there are other groups, the victims' parties, as stated above, are easily provoked and 
rise up to fight or oppose and even commit the crime of fighting they want together. 

Fighting is seen from the psychology of law, because psychology must look in terms of morality needs to be studied that the 
morality problem of a person's actions is not always in the normal level, but sometimes also in an abnormal level, a person in certain 
conditions can change his mind from normal to not normal, meaning that sometimes a person commits a crime in a state of being 
aware that the act is wrong, but in certain circumstances the emergence of a particular crime by not realizing the consequences of the 
action and being able to state that the action is true. 
 

4. Village Community Fights 
 

Fighting between villages is a community behavior that often arises between villages in Maluku, including in Central Maluku 
district and East Seram district (SBT). Fighting between villages is a community behavior that is hard to leave, because fighting 
between villages includes a strong psychological influence from the souls of the perpetrators of the fight, and it is characterized by 
small conflicts between them which always carry over into fighting between villages. According to the Village Head of Werinama, 
(Endang Lesyain) that the driving factor was that the fighting between the village and the community was quickly involved in a fight 
between the villages because of revenge. This revenge stems from individual conflicts, sometimes school children at school and 
sometimes Youth (teenagers), during football matches or jogging parties. These things are usually the root of the problem that triggers 
a fight between the villages. Starting with individuals and youth groups and school children. These groups are generally a trigger to be 
encouraged by the community to fight between villages. For example in 2011 there was a fight between werinama village and bemo 
village. 

Psychological aspects, this attitude is a revenge for the hidden past events and waiting for the right moment they do with a 
spirit of revenge, finally there was a fight between the youth and spread the community as a fight between the villages. Indeed the 
psychological aspect has always been the main aspect in a person to do something tangible. If it is associated with his penantantanto 
Santoso that psychological fights use the power to describe the behavior, both open and closed behavior, which is offensive or 
defensive which is accompanied by use power in others. From the aspect of legal psychology, this kind of behavior is the wrong 
behavior according to the law, because the revenge factor can give birth to crime by fighting between villages. According to the 
Werinama village secretary, Usman Elsunan, the factors that led to a fight between the villages due to misunderstanding between the 
two groups, for example there was a werinama youth group and a Bemo village youth group, there had been a fight because of 
misunderstanding. The results of this interview show that the werinama and Bemo communities have a complacent priority attitude, 
where each village is more likely to maintain the country's identity with the power of groups that are incorporated in youth and the 
community who at the same time defend their country's identity. 

The psychological aspect, is a very strong factor, which emerges suddenly because of a sense of friendship that goes beyond 
the limits of patience so as to cause marriage between youth and involving the community. From the aspect of legal psychology, the 
behavior described above by the village secretary informant is wrong behavior according to the law, because the power of youth 
should be used to form ukhuwah soldaritas in creating a more peaceful and peaceful atmosphere in society, but this is the opposite, 
used to do things things that are against the law. 

According to Former Head of Youth Werinama, Patti Waraiya, that the factors that encourage fights between villages were 
because, misunderstandings and misunderstandings came from incorrect information so that the people involved did not know the root 
of the problem, for example there was a fight between werinama village and bemo village, village. werinama and Attiahu Village, 
werinama village with Hatu Mete village. this all happened because of misunderstanding. If related to the opinion of G. orge, that 
fights that use historical and state labels, usually last a long time, and people increasingly dare to fight. This opinion is connected with 
the reality in the village werinama always feel victorious in each fight with other villages because they feel the village is large, the 
population is large, so they quickly get involved in a fight between the villages. From the psychological aspect, the werinama 
community felt that we were a big village when they lost to small villages, moreover the werinama village was the capital of the sub-
district, besides the large number of population, the village area was also large, this factor from the youth felt proud and did not 
hesitate to fight the village whoever wants to fight against werinama village. From the aspect of legal psychology, this kind of 
behavior is a behavior that is wrong according to the law. Because often fights with other villages, both within the werinama sub-
district and other sub-districts and other districts. For example werinama had a fight with Tehua village, Tehoru village, both villages 
are the Central Maluku Kabipaten region. 

According to the Head of Youth Werinama, Mustafa Wala, Factors that encourage young people to get involved in fights 
between the villages because of the youth togetherness in facing threats from other village youths and that is self-esteem that must be 
maintained, as well as maintaining werinama village from threats from other villages is a fixed price and not take a step back if there 
is a threat from another village. He further stated that, if there was information that the werinama community received threats or 
beatings from other villages, the youth who responded first, if youth said they had to fight and respond to their actions, the community 
was ready to help the youth. this action was a strong psychological influence because the werinama villagers felt that their village was 
greater than other villages, because the area was large and the population was large and it seemed that their ancestors' past at war with 
other villages always had victory. And the history of the past is always told from generation to generation until now still held by the 
community. 

Such statements are an encouragement from their souls to maintain the self-esteem of werinama people and youth identity, this 
is because of the strong psychological influence in youths and werinama village communities. Which is seen from the aspect of legal 
psychology is wrong. When associated with the opinion that a fight is a form of natural conflict that is produced by individuals or 
groups, because they see have different attitudes, beliefs, values or needs. When linked with Santoso's opinion, that the fight occurred 
because psychologically using the power to describe the behavior, both open and closed behavior, which has the character to attack or 
survive accompanied by using force on others. Likewise Golbang's opinion, that a fight as a behavior that is an action system has a 
conflict when the system has two interests or two goals that are not the same, seen from this description illustrates that community 
psychology determines a fight or not depending on the interests of each person and group that have different interests. 

Associated with the results of interviews with the head of werinama youth Mustafa Wala above, it shows that there are 
similarities in the opinion of the Golbang with the reality that exists in the village of werinama, as stated by the head of youth, where 
if there are matters relating to the interests of the youth and the village of werinama, they have united to face it or fight because it has 
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different interests, where they feel that if there are villagers werinama get threats or beatings from other villages, then the young 
people who first make a defense by involving the wider community. Santoso argues that psychological fights use power to describe 
behavior, both open and closed behavior, which is offensive or defensive, accompanied by the use of force in others. This shows, 
there are similarities in the statement as stated by the head of werinama youth, Mustafa Wala, that werinama youth fight on the basis 
of encouragement from their souls to fight with the spirit of togetherness of werinama youths who use physical force to attack the 
bemo village openly and do the attack by using the power of youths fought with the village of bemo to damage the residential 
population. The attack triggered open violence, namely fighting between citizens, as well as hidden violence (latent conflict), as 
Santoso argued that the fight could commit four violence, namely open violence, hidden violence, aggressive violence and defensive 
violence. 

According to Alo Liliweri that: A fight is a conflict or dispute because there are differences in kebthan, values and motivations 
of the actors involved in it. A fight is a relationship of conflict between two or more parties (individuals or groups) who have, or feel 
they have, certain suggestions but are overwhelmed by thoughts, feelings, or actions that are not in line. If it is related to the statement 
of the young werinama above, it shows that there is a relationship between the statement and the description of the fight voiced by 
Alo Liliwery above, that the fight can occur because there are unequal interests, or natural disputes generated by individuals and 
groups. According to one of the Werinama youths, Adam Wala, stated that the factor that encouraged the fighting between the 
villages was the attitude of concern seeing friends who were beaten by teenagers from other villages, finally we werinama youth 
agreed to take revenge. This has happened with bemo village youth. From this statement when connected with the opinion, 
Alo.Liliwery, that the fight is a form of natural conflict that is generated by individuals or groups, because they are involved in having 
different attitudes, beliefs, values or needs. From this opinion when viewed from the statement of Adam Wala above, it shows the 
similarity because the beginning of a fight occurs is from an individual and then involves a group, which occurs in the youth 
weramama said adam wala, like that, they are involved in a fight because of the solodarity of friends who are victims, finally they are 
involved in providing assistance or jointly resisting by engaging in relationships between young people and creating community 
involvement. 

When connected with Golbong's opinion, that a fight is a behavior that is an action system has a conflict when the system has 
two interests or two goals that are not the same. From this opinion it is connected with the results of interviews with Adam Wala, 
where they are involved in fights because there is a different system, namely their involvement in fights because of friendship or 
defending friends. This means having two different interests where the opponent may not because of defending friends but because 
mistakes made by someone, while those who defend not because of seeing the object of the problem, but seeing only friends who are 
victims, this means that the opinions of the Golbang and attitudes that occur in the werinama youth have an element of similarity. 
According to Azwar, a werinama youth leader, stated that the factors that encourage fights between villages started from the youth, 
and those who pushed quickly became involved in fights because they felt that the youth solidarity was quick to respond to the 
problems that occurred between werinama village and other villages. between Bemo and Werinama villages in 2011. When associated 
with the opinion of Alo Liliweri fighting is a form of natural conflict generated by individuals or groups here we solidarity of youth 
groups is very strong in werinama village, soldaritas was carried to the community in general, it it can be proven that there was a fight 
between the villages and the community was quickly involved in it because of solidarity in maintaining the country's identity. 

According to Gabral, the leader of the werinama youth, a factor that led to a fight between the villages due to friendship in 
friendship, where friends who were victims had to get help from us, so we also gave help by way of retaliation, hitting other youths 
who hit our youth. fights between youths and spreads into fights between villages If related to Santoso's opinion that fights 
psychologically use power to describe behavior, both open and closed behavior, which is offensive or defensive which is 
accompanied by the use of force on others. From this opinion, if related to the above statement, it shows the similarity between the 
santoso opinion and the reality in the werinama community, where the power of youth or adolescents is made as a defender of youth 
and the village. And the defense arises when the werinama youth or werinama village is threatened by another village. The same thing 
was stated by Kamri Ahmad, that there was oppressive violence, or open fighting. As what was done by the werinama youth against 
the bemo village was a form of oppressive violence, where the werinama youth entered the bemo village to fight in the form of a fight 
between the villages, so that with the fight several houses of the bemo villagers were damaged. 

According to Yusuf Tanamal, a werinama youth, that the factor that caused a fight between the villages was due to a strong 
sense of friendship, so that if a friend who could be beaten from another village, then we also tried to retaliate. Therefore our self-
esteem is from youth and at the same time the self-respect of the werinama country. From this statement, it shows that the nature of 
the complexity of youth complec is higher which maintains the identity of youth and the village of werinama, so that with the strength 
of the youth they can fight between one village and another. From this statement when it is related to the opinion of Alo Leleweri, that 
a fight is a form of natural conflict that is produced by individuals or groups, or a fight is a relationship between two or more conflicts 
(individuals or groups). This opinion, if related to the fact conveyed by the youth figure Yusuf Tanamal, shows there is an element of 
similarity, where friendship becomes a force that can bring youth or adolescents to retaliate against people committing crimes against 
their friends. This has never happened between werinama village youth and village youth bemo. When related to George's opinion, 
that fighting with the use of historical literature and maintaining the identity of each village and self, makes people more courageous 
and stimulates the formation of the concept that each country cannot be defeated by other countries. 

This opinion when connected with Yusuf Tanamal's statement above has a very strong correlation, because by using the power 
of youth and maintaining youth identity as well as their village identity werinama involved in a fight between the villages. When 
related to Van Klinken's opinion, that in West Kalimantan there was a conflict between the Dayaks and Madurese in 1977, which also 
brought many victims. In Werinama got into a fight between werinama village with Bemo village, werinama village with Hatu Mete 
village as well as Hatu Mete village other villages. When related to Trijono's opinion in 2001, the Ambon fight was bloody as a result 
of the youths of Mardika Yacup Lauhei and Nursalim, which developed into a bloody Ambon conflict in 1999 and claimed 
considerable lives and property. Fighting between werinama youth and Bemo youth was also supplied by the youth and finally a fight 
broke out between werinama village and bemo village .. although there were no fatalities, but several residents' houses were also 
affected due to damage by werinama youth. From the interviews and opinions of the experts above, when viewed from the aspect of a 
legal psychologist, it is a wrong behavior according to law, because young people easily enter the village area of bemo doing fights 
and destroying residents' settlements. From the social aspect, the relationship between the villagers of werinama and bemo villages 
was severed. Viewed from the aspect of legal psychology is wrong according to the law. 

According to the Talib Waraya Community Leader (Victim), the factors that encourage the community to get involved in a 
fight between the villages quickly, because the conflict so far has not been resolved legally, but only resolved as a family, so it seems 
to the community that fighting is okay will be solved later by the Village Head between the two villages. It is this impression that the 
community feels that they can commit crimes of any kind between one citizen and another, or one village with another village must be 
settled amicably. According to him, if every case of a fight between villages is resolved through legal procedures, then the frequency 
of fighting between the villages may be less, but as long as each fight occurs between villagers and other villagers, and continues to be 
resolved as a family, then fighting between villages continues to recur time after time, he stated that for example the werinama 
village, there were many conflicts with other villages and often traveled several times, because no perpetrators were subject to legal 
sanctions. 
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According to him, he had filed a case of beating his younger brother by a group of young men and he was submitted to the 
police and proceeded to the court and the perpetrators were given a 1 year 6 month sanction, eventually the community was afraid that 
every fight between the villages would be brought to court, so according to him and the impact of the sanctions the perpetrators who 
beat his brother became a lesson for the community not to repeat fighting between villages. And finally, according to him, for 
approximately 2 years there were no cases of fighting between villages. This shows that if the law is enforced then the community 
will feel reluctant to fight between villages, but if the law is not enforced then the people dare to fight between villages because for 
them there is no deterrent effect for perpetrators of crime especially fights between villages. From this statement when viewed from 
the aspect of legal psychology, the public has dared to fight because it has never been punished according to applicable law, but only 
given customary sanctions, so that people do not hesitate to fight between villages, but from this statement there are psychological 
factors that influencing them, namely the community is afraid of legal sanctions carried out by the state namely prison, it is seen from 
the statement of Talip Waraya above, where he once filed a group of youth in werinama police and arrived at the court and finally the 
perpetrators were subject to the law of 1.6 months, becoming a lesson and psychological impression that if you do a fight and brought 
to the police station and get to the court must be punished. the influence of psychology is the basis for people not to fight between 
villages. 

According to Community Leaders, Abdullah Tif Rumadan, that the factors that encourage people to get involved in fights 
between villages quickly are because, since the formation of these villages, there were already fights between community groups, so 
that after the formation of the villages these characteristics are now carried over and if there is conflict in the community quickly 
contacted to fight between villages, because they have been accustomed to from the beginning besides that every village feels superior 
to other villages, and each village wants to win and does not want to lose from other villages. The results of this interview when 
connected with George's opinion that the fight using the historical ljarah and defending themselves and their respective countries, 
made people more courageous and stimulated the formation of the perception that each village had a power that could not be defeated 
by other villages. fights can be continued between the villages for generations with self-defense mechanisms and the village being 
expressed through social feelings, attitudes and behaviors between villages eventually becoming the character of the community. This 
opinion when connected with the results of interviews with Abdullatif Rumadan, shows the many similarities between George's 
opinion and information from the informant earlier, where the werinama villagers think a lot in memory of the past how the greatness 
of their ancestors when seizing the werinama village from other forces, this means that the werinama community did a lot of fighting 
between the villages because they remembered the success of their ancestors in the past. And that was a story from generation to 
generation and until now it has always been the basis that the village must not lose to other villages, because our ancestors used to 
never lose if there is a fight between the villages. 

From this statement when viewed from the aspect of legal psychology, it shows that the psychological aspect is enough to 
influence the community in being motivated to fight between villages, because in the community it has been impressed that 
psychologically embedded attitudes maintain the identity of their village from their ancestors, where in the past they fought between 
different community groups and have not got a permanent village as it is now, and at that time they did with a fight between the 
groups finally carried away until now, if there is a small conflict or individual conflict between the werinama youth with other youth 
always end in a fight between youth and involving the wider community. From this attitude when viewed from the aspect of legal 
psychology it is wrong according to the law, because in the fight there must be victims, whether fatalities, persecution and victims of 
settlement, and all of that is contrary to the legal aspects. 

Besides that psychologically, werinama people, feel that their villages are bigger and the number of people is more, then they 
feel that other villages are small if they want to fight with werinama people, this trait has been carried out until now. This is a form of 
encouragement from their soul then psychologically carried by society until now. So if the problem involving the village is always 
intrusive to fight between villages. According to him that the werinama people after the werinama village was formed, there was a 
division of tasks of the clans, there were clans who had the task of being village chiefs, there were clans who had the task of being 
priests, there were clans who had the task of being preachers, there were clans who were to be the Landlords. , there are clans that 
carry the flag of war, there are clans that are given the title of Heroes, if a fight between their village is in front, there are clans who 
are given the title of Kapitan and there are clans as the Head of Soa, there are clans as Landlords. That is why of these clans clamping 
if the problems relating to the problems above are the task of the clan, so that if there are other clans that interfere, usually there is an 
internal conflict of residents in the village werinama, this is also a psychological motivating factor the community is quickly involved 
in a fight between the villages. This shows that the werinama community still has the power of the group that was formed since the 
werinama state was formed, and it is maintained until now. And when people fight with other villages, they usually see how the clan 
reacts with the task for that. When choosing from the psychological aspect of werinama society, it was still carried away by the past 
conditions which always relied on forces in accordance with the division of clans that had been divided by their ancestors to inhabit 
this werinama skarang village. When viewed from the aspect of legal psychology it is an act that is indeed encouraged because of the 
strong psychological influence by defending themselves and their country. If stolen from the behavior of legal psychology is a wrong 
behavior, because it always accentuates violence on the other side with complex stereotypes, that is, relying on the power of groups to 
fight with other villages. 

According to the Village Official of Tehoru, Farid Samalehu, stated that: usually those who fight are youth with youth or 
groups with groups that happen to be from different villages. So it's not a fight between village and village. this statement shows that 
in this village differentiates fights between youth groups and fights between villages. Continue to say that there are fights between 
youth or adolescents because of alcohol consumption, and many occur at the time of the crowd, for example, marriage parties, soccer 
matches and visits to places tour of the dam kawanua. this statement when connected with Santoso's opinion, that psychological fights 
use power to describe behavior, both open and closed behavior, which is offensive or defensive which is accompanied by the use of 
force in people. This opinion when viewed from the interview above, shows that in Tehoru and Haya Villages there are also frequent 
fights between youths, using youth as psychologically motivating fights between youths. And with the youth's strength it gives an 
illustration that villages in Tehoru sub-district is also often involved in youth fights between villages. The informant stated above that 
there was a fight between the two groups of young people, generally they were drunk. 

From the aspect of legal psychology, the fighting behavior between Tehoru youth and Haya youth shows the wrong behavior 
according to the law, because so far according to information from the informant above that there has never been a fight between 
Tehoru and Haya villages, but what happened was the youth of Haya village and Tehoru village youth. Attributed to the opinion, A. 
Juwaila, that fights arise from individuals or groups who have different interests, or different goals, or different beliefs, are related to 
Kapardist opinions, that people's attitudes in dealing with the problem differ- different, sometimes hating the attitude of certain 
people, because of certain circumstances, so that the attitude of different people in dealing with a problem and a different situation. 

When reported with Brian et kutler's opinion, one of the studies of legal psychology is the psychology of criminal behavior, 
and the risk of violence, in terms of violent behavior, young people are more involved in fights, both because of conflicts between two 
or more, this means that youth psychology in Tehoru and Teluti sub-districts were quickly affected by fighting between youths, and 
another informant stated that the moment when there was a crowd, and it was marked by a wedding party, a football match and a visit 
to a tourist site namely the Kawanua Dam. When viewed from the aspect of legal psychology was behavior which is wrong according 
to law. The same statement was also conveyed by the head of youth Tihori (Jalil Hayoto) that, fights often occur because there is a 
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crowd, and the trigger for minimizing alcoholic drinks, sometimes also because of reckless carrying a motorbike through other 
villages, and thank God so far there has been no fight. between villages there are only fights between youth or youth groups. 

This statement shows that Tehoru youths have an attitude of supremacy and complexity, where they rely on groups from 
within themselves to spontaneously fight between youths in Tehoru and Haya villages. When Santoso also stated, that the fight 
occurred because psychologically using force that describes behavior, both open and closed behavior, which has the character to 
attack or survive accompanied by using force on others. When related to Miechael's opinion that, for whatever reason, for Negative 
offenses, because free will has moral responsibility, it is the choices that shape character to eliminate moral character. This shows that 
the people in Tehoru sub-district were quickly motivated to fight because there was free will that had no moral responsibility, and that 
meant a psychologically very strong motivating factor. From interviews with several informants from the Tehoru sub-district above it 
can be ascertained that the understanding of the community in Tehoru and Haya villages, that the village is safe because there is no 
questioning between villages, but what happens is a fight between youth groups from haya and Tehoru villages. From this informant's 
statement that in their village there were no large-scale fights, but sometimes there were minor conflicts, but that was only temporary 
and was usually from youths of both sides. From this statement shows that the community's understanding of fighting between 
villages is that there must be involvement of residents of one village, and in the fight there must be loss of life and property, then the 
fight between the youth is not a fight between villages that are not dangerous to the level, nor do they enter category of big fight and 
does not endanger the general public. 

According to the Head of the Village of Laimu (Abdullah Kumkello), that the Laimu community is progressing and there is no 
fighting between the villages, because the community has a lot of education and almost all educational institutions ranging from 
elementary to secondary level are already in Laimu and now it is the capital of Teluti District and also many have been highly 
educated so there are not many problems that harm society. But sometimes there is a minor conflict of a group of youth but not in the 
name of the village. From the interview with the head of Laimu Village, it was shown that the people in Teluti sub-district rarely fight 
between villages, because many have been educated, ranging from elementary education to tertiary institutions, according to the 
village head, these factors make people not involved in fights between village. Besides that, according to him, the community is now 
busy with trading business from village to village smoothly because cross-border transportation is already good, so people are busy 
looking for money, so thoughts of fighting are not appearing in their minds. But on the one hand he stated that there were often fights 
between the youths of Laimu village and other villages, but it did not involve the community, and if after all there was a conflict 
between youths, usually resolved by themselves between Laimu village and other villages who were fighting with the children laimu 
youths, and to date nothing has been resolved in the Tehoru Sector Police. 

According to the Laimu village secretary, with the belief that the community was less involved in fighting between villages, 
only youth groups often fought. When connected with the opinion of Charles Piecer, with the method of tenacity, that people hold fast 
to their beliefs about other people, because he knows that they are right and good. These beliefs are always held, even when 
confronted with conflicting evidence, he still does not accept. From this opinion, if related to the statement above, where community 
leaders are convinced that the community will not fight between villages, and there are only fighting between teenagers or young 
people. This belief has been held by them and believes that their village will not fight between the villages in the future. This shows 
that they are confident in their current situation, and even though at one time they might be involved in a fight but they still sure that 
the community is good and right. This kind of conviction seems to have been stuck in the minds of the community and youth leaders 
in this village, this happens because so far they have always believed that the community is good and not affected by circumstances 
that could get them involved in a fight between village. 

According to M.Samad Kumkelo, that between Laimu village and Wolu village in 2008 there was a fight between the village, 
namely Laimu village and Wolu village, but the form of fighting was only a crossroad action so that the laimu people could not pass 
into Tehoru sub-district and Central Maluku Regency. . From the aspect of legal psychology, the people of Laimu and Wolu, in 
behaving in a fighting attitude only by blocking the road that cannot be passed by the Laimu people to the capital city of Tehoru 
district and Masohi city, the capital of Central Maluku Regency, this attitude can be said to be a good attitude because there is no 
physical contact can sacrifice the community in terms of settlement or loss of life. According to the head of Wolu Village, Abdullah 
Halau, said that "We are in wolu, there are quite a lot of people, but in our village, criminal acts rarely occur, even compared to 
neighboring villages such as the new Teluti village, or laimu village, the communication of the community is good. There was a fight 
between Wolu village and Teluti village only in 2017, but it did not cause casualties. Further it was said that wolu youth had fought 
with young Teluti villagers, but there were no fatalities, only injuries but were quickly resolved in the Tehoru sector police, this shows 
that in Teluti sub-district fights often occur, but the volume was insignificant, and shows that the community has advanced and has a 
high awareness, because the fight did not bring benefits, there are only losses in the form of physical casualties or property. From a 
psychological point of view, the youths of wolu village seem to be less influenced by factors that encourage them to get involved in a 
fight. From interviews with informants in Tehoru and Teluti subdistricts, it shows that their perception of inter-village fights, if fights 
occur on a large scale and result in casualties and property, they admit that frequent fights between young people, and fights are group 
fights not a fight between villages. 

 
 

5. Subjective interpretation of law 
Various things that are unfavorable in the development of law-conscious community behavior, as part of national and state life, 

are still exacerbated by two things that are very influential in shaping behavior: a culture of feudalism and paternalism that opens up 
many opportunities for those in power at various social levels to make their own rules or carry out subjective interpretations of 
existing laws and regulations, so that the same rules can be interpreted differently by different officials, in different regions or in 
different periods of time. There is a cultural tendency to avoid open conflict and find a way of compromise that causes people to often 
run into alternative conflict resolution procedures outside the court, even though this form of alternative settlement is strongly 
influenced by the power or status of the parties involved in the process. This naturally reduces the authority of law enforcers such as 
judges, lawyers, police, and so on and decreases public confidence in the justice system and the law enforcement system itself. What 
is the meaning of reality seen from the learning approach in the context of forming behavior according to instrumental and 
observational learning mechanisms?. The fact that there are often rules that conflict or are inconsistent with each other will cause 
confusion, both at the level of the implementer and those who are subject to these regulations. Whereas to be able to occur the process 
of forming behavior in accordance with that recommended by certain regulations, the first requirement that must be met is that the 
people involved in it must understand clearly, what is meant by these regulations. As a consequence, conditions where there is 
confusion are clearly not situations that allow for the formation of behavior in accordance with the rules. The existence of the 
application of the law differently, depending on the status and power of people who participated in the settlement process as well as 
on the status and power of individuals who are subject to the law, causing the consequences of the law/regulation can not be done 
consistently without exception. If these conditions are not met, then the formation of the behavior intended by the law will not occur. 
The fact that people who have power often gets reinforced consistently will make it a model for holders of power at a lower level. As 
a result, more and more owners of power at lower levels emulate the behavior patterns of higher leaders. However, unfortunately this 
example is less common in terms of obeying the law without exceptions and more often in terms of obtaining different and favorable 
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treatment, according to their position or power. This seems to explain the increasing practices of corruption, collusion, conflict and 
nepotism among the authorities at various levels in our country. In other words, written law which contains instructions or notices 
regarding expected behavior and sanctions which are consequently ineffective because it cannot be implemented consistently and 
generally applies without exception. 

On the other hand, the things that want to be prevented by law, namely the existence of different treatments for people with 
different statuses, actually become increasingly thriving among the holders of power. This is because they observe a lot of examples 
from higher authorities, which shows that "disobeying the law consistently and without exception" actually gives positive 
consequences (reinforcement) on them. In such conditions it would be very difficult to hope that consistent enforcement of the law 
without exception will be upheld. However, no less important to contemplate is the consequences that might occur if such conditions 
continue. In this case there are a number of things that might happen: Those who feel disadvantaged will try to fight for improvements 
through the ways that are possible by law. These alternatives are increasingly likely to be chosen if the situation and conditions allow 
and enough members of the community have knowledge and are willing to act assertively to seek change (have high self-efficacy). If 
the situation and conditions do not allow the alternative above or the alternative has been tried but it does not produce results there 
will be feelings of frustration. With a certain stimulus as a trigger, this frustration can easily turn into aggressive behavior. 
Observations of past experience show that in power-oriented cultural patterns, people of low status usually seek protection in 
collectivity (Lev, 1991). Bandura (1986) found more or less the same thing, that is if enough people have high self-efficacy, then they 
tend to protest and collective efforts to change the situation. 

Such an attitude can give birth to new social structures in society that can influence legal policies for the resolution of any 
problems or criminal actions or fights between citizens that are happening in the community, both traditional and modern society, 
when faced with a problem or social conflict. If related to community hostility in Central Maluku and East Seram districts, it is our 
concern that social life in the two regions requires a strong cometment from all communities to overcome these conflicts and 
collaborate collectively between law enforcers with components community components from these two regions. With this action it is 
possible to create harmonious social relations in the midst of society and achieve legal order or legal observance from the community. 

 
IV. Conclusions 

1. Fights that occur in the Eastern District of Seram generally originate from individual conflicts then involve the community, and 
the dominant ones in the fight are adolescents, or youth, then school children and community involvement, the volumes of fights 
in East Seraten District are higher, and it was marked by repeated fights between villages in werinama and other villages within 
the werinama sub-district and outside the werinama sub-district and even in the Central Maluku regency, factors that encouraged 
rapid involvement in fights, including, because of revenge, wrong information , misunderstanding, maintaining self-identity and 
the country, while the victims in the fight are generally victims of settlement, there are no fatalities. the solution is through the 
village and the werinama police station. Whereas two cases went to court, namely the persecution and the house burning case. 

2. In Central Maluku Regency, specifically Tehoru and Teluti Sub-districts, fights that occurred were generally youth groups, as well 
as other groups, while inter-village fights were very lacking, for example, there was an incident between Laimu and Wolu villages 
in 2008, but it was only by blocking actions the highway so that it cannot cross the Laimu community to Tehoru or to Masohi, the 
capital of Central Maluku Regency, the driving factor of the youth fights was due to a wedding party, foot ball competition and a 
visit to the tourist site of the Kawanua Dam. the visit to the dam of kawanua was almost terminated forever, and there were fights 
between young people, the settlement was usually through villages, and sometimes the Tihotu police station by peaceful means. 

3. From the aspect of legal psychology it can be said that the fight was not only a physical fight, but a dispute of words that was 
manifested by physical action, in these two districts there were differences in community attitudes in fighting between villages, in 
the eastern seram district specifically in Werinama sub-district and Siwa fly sub-district, the volume is rather high compared to 
Central Maluku district, especially in Tehoru sub-district and Teluti sub-district, but in Tehoru sub-district and Teluti sub-district 
based on interviews with several key informants that the cause of youth in these two sub-districts was involved in a fight, because 
it was affected by intoxication. While youth psychology in werinama and siwalalat sub-districts was involved in inter-village 
fights because it maintained youth identity and village good name. Based on data from the werinama sub-district police sector, the 
cases handled were approximately ten cases, two of which were proceeded to the East Seram Resort police and followed up to the 
district court and the perpetrators were sentenced to one year and six months imprisonment. This shows that the psychology of 
youth in Werinama sub-district tends to fight more between villages because it maintains the identity of the youth and the identity 
of their village. 
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Abstract - We have studied an inventory model for weibull deteriorating items with price-dependent and stock-dependent demand taking 
shortages under inflation and time discounting in fuzzy and bi-fuzzy environment. We have derived an inventory model for deteriorating 
items with stock and price dependent consumption rate and shortages under inflation and time discounting over a finite planning horizon. 
This is the model with stock dependent consumption rate simultaneously considered the inflation and time value of money when 
shortages are allowed over a finite planning horizon. In addition, the effects of inflation and time value of money on replenishment 
policy under instantaneous replenishment with zero lead-time are also considered. Next we have extended this model in both fuzzy and 
bi-fuzzy environment. Numerical examples are being studied to illustrate the optimization procedure. The sensitivity analysis of the 
optimal solution with respect to parameters of the system is being carried out. 
 
Index Terms -  Inventory, Stock dependent and Price-dependent demand, Deterioration, Inflation,  Shortages. 
 

I. INTRODUCTION 
 
The classical inventory models consider the demand rate to be either constant or time-dependent but independent of the stock status. 
However, for certain types of inventory, particularly consumer goods, the consumption rate may be influenced by the stock levels, that 
is, the consumption rate may go up or down with the on-hand stock level. The selling rate is assumed to be a function of current inventory 
level. Sarker et al.[16]  have been done for order-level lot size inventory model with inventory-level dependent demand and 
deterioration. However, Sarker et al.[16]  presented some assumptions that differ from this paper. That is, they assumed that there is the 
nature of decreasing demand, the replenishment rate is regarded to be finite and the planning horizon is infinite. Datta and Paul[4] 
analyzed an inventory system where the demand rate is influenced by both displayed stock level and selling price. More recently, Balkhi 
and Benkherouf[1]  presented an inventory model for deteriorating items with stock-dependent and time-varying demand rates over a 
finite planning horizon. 
The assumption that the goods in inventory always preserve their physical characteristics is not true in general because there are some 
items which are subject to risks of breakage, evaporation, obsolescence etc. Decay, change or spoilage that prevent the items from being 
used for its original purpose are usually termed as deterioration. Food items, pharmaceuticals, photographic film, chemicals and 
radioactive substances, to name only a few items in which appreciable deterioration can take place during the normal storage of the 
units. Incorporating the effects of deteriorating items and stock-dependent demand to develop the order-level lot size inventory models 
were discussed by Mandal and Phaujdar[11], Datta and Pal[3], Sarker et al.[16]. Roy et al. [15] developed an inventory model for a 
deteriorating item over a random planning horizon. Yao et al. [21], Liu[10] and Mendel[12] discussed inventory problems in the fuzzy 
sense. Prof. Zadeh[22] first applied a new concept Fuzzy Set Theory to accommodate the uncertainty in non-stochastic sense. Bi-fuzzy 
sets were originally presented by Zadeh [23]. In addition, numerous inventory models for deteriorating items under a permissible delay 
in payment have been studied by Jamal et al.[7], Sarker et al.[17], and Liao et al.[9]. Other issues relating to deterioration were also 
addressed by Chung et al.[2], Padmanabhan and Skouri[13], Goyal and Giri[5] and  Teng et al.[18]. Jana et al.[8] discussed a bi-fuzzy 
approach to a production-recycling-disposal inventory problem with environment pollution cost via genetic algorithm. 
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 One of the assumptions in most derivations of the inventory model has been a negligible level of inflation. But in recent times many 
countries have been confronted with fluctuating inflation rates that often have been far from negligible. Moreover, the effects of inflation 
and time value of money are vital in practical environment, especially in the developing countries with large scale inflation. Therefore, 
the effect of inflation and time value of money cannot be ignored in real situations. Datta and Pal[3] developed a model with linear 
time-dependent demand rate and shortages to investigate the effects of inflation and time value of money on ordering policy over a 
finite time horizon. Ray and Chaudhuri[14], Sarker et al.[17] and Wee and Law[19] all have investigated the effects of inflation, time 
value of money and deterioration on inventory models. Hou [6] formulated an inventory model for deteriorating items with stock-
dependent consumption rate and shortages under inflation and time discounting. Here we have extended Hou’s model by taking price 
dependent demand and formulated the corresponding fuzzy model in bi-fuzzy environment. 
Models with stock-dependent consumption rate simultaneously considered the inflation and time value of money when shortages are 
allowed over a finite planning horizon. In this paper, a finite planning horizon inventory model for deterioration items with stock-
dependent consumption rate and shortages is developed. In addition, the effects of inflation and time value of money on replenishment 
policy under instantaneous replenishment with zero lead-time are also considered. By incorporating the effects of deterioration rate, the 
inflation and time value of money on replenishment policy over a finite planning horizon and where the consumption rate is assumed 
to be dependent on current stock level. An optimization framework is presented to derive optimal replenishment policy when the present 
value of total cost is minimized. A numerical example is provided to illustrate the optimization procedure. In addition, the sensitivity 
analysis of the optimal solution with respect to parameters of the system is carried out. 
 

II. NECESSARY KNOWLEDGE ABOUT FUZZY AND BI-FUZZY SETS 
 
A fuzzy set is a class of objects in which there is no sharp boundary between those objects that belong to the class and those that do not. 
Let 𝑋 be a collection of objects and 𝑥 be an element of 𝑋, then a fuzzy set 𝐴  in 𝑋 is a set of ordered pairs 𝐴 = {(𝑥, 𝜇 (𝑥))/𝑥 ∈ 𝑋}  
where 𝜇 (𝑥) is called the membership function or grade of membership of 𝑥 in 𝐴 which maps 𝑋 to the membership space 𝐺 which is 
considered as the closed interval [0,1]. 
Fuzzy Number: A fuzzy number 𝐴 is a convex normalized fuzzy set on real line R such that  (i) it exists exactly one 𝑥 ∈ R with  

𝜇 (𝑥 ) = 1 (𝑥  is called the mean value of 𝐺), 
(ii) 𝜇 (𝑥) is piecewise continuous. 
Example 1: In particular if 𝐴 = (𝑎 , 𝑎 , 𝑎 ) be a Triangular Fuzzy Number (TFN)( Fig. 1),    then 𝜇 (𝑥)  is defined as follows 

𝜇 (𝑥) =

⎩
⎪
⎨

⎪
⎧

𝑥 − 𝑎

𝑎 − 𝑎
        𝑓𝑜𝑟 𝑎 ≤ 𝑥 < 𝑎

𝑎 − 𝑥

𝑎 − 𝑎
      𝑓𝑜𝑟 𝑎 < 𝑥 ≤ 𝑎

 0                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

where 𝑎 , 𝑎  and 𝑎   are real numbers. 

 
Fig. 1. Triangular Fuzzy Number(TFN) 

 
Lemma-1: Let 𝑎 = (𝑎 , 𝑎 , 𝑎 ) be a triangular fuzzy number and 𝑟 is a crisp number. The expected value of 𝑎 is  
 

                            𝐸[𝑎] = [(1 − 𝜌)𝑎 + 𝑎 + 𝜌𝑎 ],      0 < 𝜌 < 1. 

                                     = ,     𝜌 = 0.5.                                                                                               . . . . (1) 

 
Proof: The Proof of the lemma-1 is in reference in Liu and Liu[10]. 
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II.1  Bi-fuzzy set 
 
Generally speaking, a level-2 fuzzy set is a fuzzy set in which the elements are also fuzzy sets, and the bi-fuzzy variable is a fuzzy 
variable with fuzzy parameters. Level-2 fuzzy sets were originally presented by Zadeh[22]. Such sets are fuzzy sets whose elements 
themselves are ordinary fuzzy sets. They are very useful in circumstances where it is difficult to determine some elements for a fuzzy 
set. 
 
Definition 1: In Mendel[10] , a type-2 fuzzy set, denoted 𝐴, is characterized by a type-2 membership function 𝜇 (𝑥, 𝑢), where (𝑥 ∈ 𝑋 
and 𝑢 ∈ 𝐽) 𝑥 ⊆ [0,1], i.e., 
 

                                   𝑉 = 𝑉, 𝜇 𝑉 / ∀𝑥 ∈ Γ(𝑈): 𝜇 > 0                                                                            . . . . (2)   

            
where each ordinary fuzzy set 𝑉 is defined by 
                                   𝑉 = 𝑥, 𝜇 (𝑥) / ∀𝑥 ∈ 𝑈: 𝜇 > 0                                                                                     . . . . (3)    
           
For convenience, the membership grades 𝜇 𝑉  of the fuzzy sets  . 𝑉 ∈ Γ(𝑈)are called ’outer-layer’ membership grades, whereas the 
membership grades 𝜇 (𝑥) of the elements 𝑥 ∈ 𝑈 are called inner-layermembership grades. Since level-2 fuzzy sets are still fuzzy sets, 
their mathematical behavior is defined by the fuzzy set operators. Type-2 fuzzy sets were introduced by Zadeh[24] as another extension 
of the concept of an ordinary fuzzy set, and it was elaborated by Mendel[12]. Such sets are fuzzy sets whose membership grades them 
as ordinary fuzzy sets. They are very useful in circumstances where it is difficult to determine an exact membership function for a fuzzy 
set. Normally speaking, a Fu-Fu variable is a fuzzy variable under fuzzy environment. 
 

Example 2: 𝜉 = 𝑠 , 𝜉, 𝑠  with 𝜌 = (𝜌 , 𝜌 , 𝜌 )  is called Fu-Fu variable,(Fig. 2), if the outer-layer and inner-layer membership 
functions are as follows 
 

𝜇 (𝑥) =

⎩
⎪
⎨

⎪
⎧

𝑥 − 𝑠

𝜌 − 𝑠
        𝑓𝑜𝑟 𝑠 ≤ 𝑥 < 𝜌

 0                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝑠 − 𝑥

𝑠 − 𝜌
      𝑓𝑜𝑟 𝜌 < 𝑥 ≤ 𝑠

 

and 

𝜇 (𝑥) =

⎩
⎪
⎨

⎪
⎧

𝑥 − 𝜌

𝜌 − 𝜌
        𝑓𝑜𝑟 𝜌 ≤ 𝑥 < 𝜌

 0                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
𝜌 − 𝑥

𝜌 − 𝜌
      𝑓𝑜𝑟 𝜌 < 𝑥 ≤ 𝜌

 

where 𝜌 is the center of 𝜉, which is a triangular fuzzy variable, 𝑠 ∈ 𝑅 and 𝑠 ∈ 𝑅 are the smallest possible value and the largest possible 

value of 𝜉, 𝑠 ∈ 𝑅, 𝑠 ∈ 𝑅 and 𝑠 ∈ 𝑅 are the smallest possible value, the most promising value and the largest possible value of 𝜌, 
respectively. 
 
 
 
 
 



International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              184 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9324    www.ijsrp.org 

 
Fig. 2. Triangular Bi-fuzzy variable 

 
 
Lemma-2: The expected value for the bi-fuzzy variable 𝑐̃ = (𝑐̃ − 𝑙 , 𝑐̃, 𝑐̃ + 𝑟 ) with 𝑐̃ = (𝑐 − 𝑙 , 𝑐, 𝑐 + 𝑟 ) we obtain that 

                                             𝐸[𝑐̃] = 𝑐 +
( ) ( )

                                                                                         . . . . (4)     

Proof: Let 𝑐̃ = (𝑐̃ − 𝑙 , 𝑐̃, 𝑐̃ + 𝑟 ) where 𝑐̃ = (𝑐 − 𝑙 , 𝑐, 𝑐 + 𝑟 ).Therefore 

               𝐸[𝑐̃] =
( ̃ ) ( ̃) ( ̃ )

                  (Using Lemma-1) 

                       = 
( ̃) ( ̃) ( ̃)

               

                       = 
( ̃)

 

                         = 𝐸(𝑐̃) +  

                       = 𝑐 + +  

                       = 𝑐 +
( ) ( )

  . 

Particular case: When 𝑙 = 0 = 𝑟 ⟹ 𝑐̃ = 𝑐̃ ⇒  𝐸[𝑐̃] = 𝑐 + . 

 
Lemma-3: Assume that 𝜉 and  𝜂 are fuzzy/ bi-fuzzy variables with finite expected values. Then for any real numbers 𝑎 and 𝑏, we have 
                                         𝐸[𝑎𝜉 + 𝑏𝜂] = 𝑎𝐸[𝜉] + 𝑏𝐸[𝜂]                                                                                     . . . . (5)    
Proof: The proof of the Lemma-3 is in reference Xu and Zhou [20]. 
 
 

III. ASSUMPTIONS AND NOTATION 
 
III.1   Assumptions   
 
(i) Demand  D(t) at time t is assumed to be 𝑎(𝑝) + 𝑏𝐼(𝑡), 0 ≤ 𝑡 ≤ 𝑡   and 𝑎(𝑝) , 𝑡 ≤ 𝑡 ≤ 𝑇 ; 
       where  𝑎(𝑝) = 𝑎 𝑝   , 𝑎  , 𝑎  and b are positive constant, p is the stock-dependent    
       consumption rate parameter  and I(t) is the inventory level  at time t. 
(ii) The replenishment rate is infinite and lead time is zero. 
(iii) The system operates for a prescribed period of a planning horizon. 
(iv) Shortages are completely backordered. 
(v) The constant rate of deterioration is known and only applied to on-hand inventory. 
(vi) Product transactions are followed by instantaneous cash flow. 
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III.2 Notations 
 
𝑟          discount rate, representing the time value of money 
𝑖           inflation rate 
𝑅          𝑟 − 𝑖, representing the net discount rate of inflation is constant 
𝐻          planning horizon 
𝑇           replenishment cycle 

𝑚          the number of replenishment during the planning horizon, 𝑚 =   

𝑇           the total time that is elapsed up to and including the 𝑗th  replenishment cycle            
             (𝑗 =  1,2, . . . , 𝑚)  where  𝑇 = 0, 𝑇 = 𝑇 and 𝑇 = 𝐻. 
𝑡           the time at which the inventory level in the 𝑗th replenishment cycle drops to zero 
             (𝑗 =  1,2, . . . , 𝑚) 
𝑇 − 𝑡   time period when shortage occurs (𝑗 =  1,2, . . . , 𝑚) 
𝑄          the 2nd, 3rd, . . .,mth replenishment lot size 
𝐼          maximum inventory level 
𝜃(𝑡)      Deterioration rate , 𝛼𝛽𝑡  , 0 < 𝛼 < 1 , 𝛽 > 0 , 𝑡 > 0.  
𝐴           cost per replenishment, $/order 
𝑐            per unit cost of the item, $/unit 
𝐺(𝑡)      𝑐 𝑡 , 𝛾 ≥ 1, per unit Inventory holding cost per unit time,$/unit/unit time, 
𝑐            per unit shortage cost per unit time, $/unit/unit time 
 
 
 

IV. MODEL FORMULATION 
 

Suppose that the planning horizon 𝐻 is divided into 𝑚 equal parts of length 𝑇 =  . Hence, the reorder times over the planning horizon 

𝐻 are 𝑇 = 𝑗𝑇 (𝑗 =  0,1,2, . . . , 𝑚). When the inventory is positive, consumption rate is dependent on stock levels, whereas for negative 
inventory, the demand (backlogging) rate is constant. Therefore, the period for which there is no-shortage in each interval                    
[𝑗𝑇, (𝑗 +  1)𝑇] is a fraction of the scheduling period 𝑇 and is equal to 𝑘𝑇  (0 <  𝑘 <  1). Shortages occur at time 𝑡 = (𝑘 +  𝑗 − 1)𝑇                      
(𝑗 =  1,2, . . . , 𝑚) and are accumulated until time 𝑡 =  𝑗𝑇 (𝑗 =  1,2, . . . , 𝑚) before they are backordered. This model is illustrated in 
Fig. 3. 
The first replenishment lot size of 𝐼  is replenished at 𝑇 = 0. During the time interval [0, 𝑡 ], the inventory level decreases due to 
stock-dependent consumption rate and deterioration until it is zero at  𝑡 =  𝑡  . During the time interval [𝑡 , 𝑇], shortages occur and are 
accumulated until  𝑡 =  𝑇  before they are backordered. Therefore, the inventory system at any time 𝑡  can be represented by the 
following differential equations: 
 

( )
+ 𝛼𝛽𝑡 𝐼(𝑡) = −[𝑎(𝑝) + 𝑏𝐼(𝑡)] ,        0 ≤ 𝑡 ≤ 𝑡  ,                                                                         . . . . . . . . (6)     

( )
= −𝑎(𝑝) ,      𝑡 ≤ 𝑡 ≤ 𝑇 ,                                                                                                                   . . . . . . . . (7) 

 
The solutions of the above differential equations after apply the boundary condition 𝐼(𝑡 ) = 0, are 

𝐼(𝑡) = 𝑎(𝑝)𝑒 (𝑡 − 𝑡) + 𝑡 − 𝑡 + (𝑡 − 𝑡 ) + 𝑡 − 𝑡  ,  

                                                                                          0 ≤ 𝑡 ≤ 𝑡   ,                                                       . . . . . . . . (8) 
𝐼(𝑡) = −𝑎(𝑝)(𝑡 − 𝑡 )  ,          𝑡 ≤ 𝑡 ≤ 𝑇  ,                                                                                                . . . . . . . . (9) 
 
Therefore, the maximum inventory level during the first replenishment cycle   

 𝐼 = 𝑎(𝑝) + + +   ,                                                                     . . . . . . . . (10) 

and maximum shortage quantity during the first replenishment cycle  

 𝐼 = 𝑎(𝑝)(𝑇 − 𝑡 )  = 𝑎(𝑝)(1 − 𝑘)  ,                                                                                                     . . . . . . . . (11)                                                    

 
Since replenishment in each cycle is done at the start of each cycle, the present value of ordering cost during the first cycle is  
𝐶 = 𝐴 ,                                                                                                                                                      . . . . . . . . (12) 
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     I(t) 
 
      𝐼  
 
 
 
 
Q 
 
                      𝑡 = 𝑘𝐻/𝑚              𝑡 = (𝑘 + 1)𝐻/𝑚                                                    𝑡 = (𝑘 + 𝑚 − 1)𝐻/𝑚 
 
       0                                                                                                                                      Time 
 
 
 
  
       𝑇 = 0                        𝑇 = 𝐻/𝑚              𝑇 = 2𝐻/𝑚          𝑇 = (𝑚 − 1)𝐻/𝑚          𝑇 = 𝐻 
 
                                  Fig.3. The graphical representation of the inventory cycles. 
 
Inventory occurs during period 𝑡  therefore, the present value of holding cost during the first replenishment cycle is 
 

𝐶 = 𝑐 𝑡 𝐼(𝑡)𝑒 𝑑𝑡 

= 𝑐 𝑎(𝑝)
( )( )

+
{ ( )} 

( )( )( )
+

( )

( )( )( )
+

( )( )( )
+

{ ( ) ( )( )}

( )( )( )( )( )
+

( )( )

( )( )( )( )
+

( )( )
,                                                                                                            

                                                                                                                                                                     . . . . . . . . (13)      
 

The maximum shortage level is 𝐼 = 𝑎(𝑝)(1 − 𝑘)  , all shortages during the interval [𝑡 , 𝑇 ] will be completely backordered at 𝑇 , the 

present value of shortage cost during the first replenishment cycle is 

𝐶 = 𝑐 𝑎(𝑝)(𝑡 − 𝑡 )𝑒 𝑑𝑡 

=
( )

𝑅 − + 𝑒 − 1 𝑒   ,                                                                                        . . . . . . . . (14) 

 
Replenishment is done at 𝑡 =  0 and  𝑇, the replenishment items are consumed by demand as well as deterioration during 𝑡  . The 
present value of material cost during the first replenishment cycle is 

𝐶 = 𝑐𝐼 + 𝑐𝑒 𝑎(𝑝)𝑑𝑡 

= 𝑐𝑎(𝑝) + + + 𝑐𝑎(𝑝)𝑒 −  ,                                        . . . . . . . . (15) 

   
Consequently, the present value of total cost of system during the first replenishment cycle can be formulated as  
𝑇𝑅𝐶 = 𝐶 + 𝐶 + 𝐶 + 𝐶  ,                                                                                                                         . . . . . . . . (16)     
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There are 𝑚 cycles during the planning horizon. Since inventory is assumed to start and end at zero, an extra replenishment at  𝑇 = 𝐻 
is required to satisfy the backorders of the last cycle in the planning horizon. Therefore, there are  𝑚 + 1  replenishments in the entire 
planning horizon 𝐻. The first replenishment lot size is 𝐼  , the 2𝑛𝑑, 3𝑟𝑑, . . .,𝑚𝑡ℎ replenishment lot size is 

𝑄 = 𝐼 + ∫ 𝑎(𝑝)𝑑𝑡 ,                                                                                                                           . . . . . . . . (17)   
and the last or (𝑚 +  1)th replenishment cost size is 

𝐼 = 𝑎(𝑝) −   ,                                                                                                                                . . . . . . . . (18) 

So, the present value of total cost of system over a finite planning horizon 𝐻 is 
 
𝑇𝐶(𝑚, 𝑘) = ∑ 𝑇𝑅𝐶𝑒 − 𝐴𝑒   

= 𝑇𝑅𝐶 − 𝐴𝑒    ,                                                                                                                    . . . . . . . . (19) 

where 𝑇 =  𝐻/𝑚 and 𝑇𝑅𝐶 derived by substituting Eqs. (12)–(15) into Eq. (16). 
On simplification and summation, we get 

𝑇𝐶(𝑚, 𝑘) = 𝐴 − 𝑒 + 𝑐 𝑎(𝑝)
( )( )

+
{ ( )}

( )( )( )
+

( )

( )( )( )
+

( )( )( )
+

{ ( ) ( )( )}

( )( )( )( )( )
+

( )( )

( )( )( )( )
+

( )( )
+

( )
𝑅(𝑘 −

1) + 𝑒
( )

− 1 + 𝑐𝑎(𝑝) + + + + 𝑐𝑎(𝑝) (1 − 𝑘)  , 

                                                                                                                                                                . . . . . . . . (20) 
 
IV.1  Formulation of corresponding fuzzy inventory model 
 
𝐴    fuzzy cost per replenishment, $/order 
�̃�   per unit fuzzy cost of the item, $/unit 
𝑐   per unit fuzzy shortage cost per unit time, $/unit/unit time 
𝐺(𝑡)  𝑐 𝑡 , 𝛾 ≥ 1, per unit fuzzy inventory holding cost per unit time,$/unit/unit time, 

𝜃(𝑡) bifuzzy deterioration rate , 𝛼𝛽𝑡  
𝐴 = (𝐴 , 𝐴 , 𝐴 ) , �̃� = (𝑐 , 𝑐 , 𝑐 ) �̃� = (𝑐 , 𝑐 , 𝑐 ) , �̃� = (𝑐 , 𝑐 , 𝑐 ) , 
𝛼 = (𝛼 − 𝛼 , 𝛼, 𝛼 + 𝛼 ), 𝛼 = (𝛼 − 𝛼 , 𝛼, 𝛼 + 𝛼 ) . 

Then,𝐸 𝐴 =  , 𝐸(�̃�) =  , 𝐸(�̃� ) =  , 

 𝐸 𝛼 = 𝛼 +
( ) ( )

 , 𝐸(�̃� ) =  . 

 
Therefore, , the defuzzified  present value of total cost of system 

𝐸(𝑇𝐶) = 𝐸 𝐴 − 𝑒 + 𝐸(�̃� )𝑎(𝑝)
( )( )

+
{ ( )}

( )( )( )
+

( )

( )( )( )
+

 

( )( )( )
+

 { ( ) ( )( )}

( )( )( )( )( )
+

 ( )( )

( )( )( )( )
+

 

( )( )
+

( ̃ ) ( )
𝑅(𝑘 − 1) + 𝑒

( )

− 1 + 𝐸(�̃�)𝑎(𝑝) + + + +

𝐸(�̃�)𝑎(𝑝) (1 − 𝑘)  . 

                                                                                                                                                               . . . . . . . . (21) 
 
IV.2   Solution procedure 
 
The present value of total cost  𝑇𝐶(𝑚, 𝑘) is a function of two variables 𝑚 and 𝑘 where 𝑚 is a discrete variable and 𝑘 is a continuous 
variable. For a given value of  𝑚, the necessary condition for 𝑇𝐶(𝑚, 𝑘) to be minimized is  

( , )
= 0.                                                                                                                                             . . . . . . . . (22) 
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Furthermore,  
( , )

  is positive. So, for a given positive integer  𝑚, the optimal value of  𝑘 can be obtained from Eq. (22). Using the 

optimal solution procedure, we can find the maximum inventory level and optimal order quantity to be 
 
 

   𝐼 = 𝑎(𝑝) + + +  

and 

𝑄∗ = 𝑎(𝑝)
𝑘𝐻

𝑚
+

𝐸 𝛼

𝛽 + 1

𝑘𝐻

𝑚
+

𝑏

2

𝑘𝐻

𝑚
+

𝐸 𝛼 𝑏

𝛽 + 2

𝑘𝐻

𝑚
+ 𝐸 𝛼 (𝐻/𝑚) − (𝑘 ∗ 𝐻/𝑚)  

 
respectively, by eqs(10) and (17). 
 
 

V. NUMERICAL EXAMPLE 
 
An example is devised here to illustrate the effects of the general model developed in this paper with the following data:  
The inventory parametric values 𝑎 = 600 units/year,  𝑎 = 0.02 , 𝑏 = 0.15  , 𝑝 = 20 , 𝐴 = $150 /order,  𝐴 = $200 /order,                        
 𝐴 = $250 /order,  𝛼 = 2 , 𝛼 = 0.4  , 𝛼 = 0.9  , 𝛼 = 1.2  , 𝛼 = 1.7 , 𝛽 = 4  , 𝑐 = 3.1 /unit , 𝑐 = 4.4 /unit , 𝑐 = 5.2 /unit ,              
𝑐 = 2.2 /unit/year , 𝑐 = 2.9 /unit/year , 𝑐 = 3.6 /unit/year, 𝑐 = 0.8 /unit/year , 𝑐 = 1.5 /unit/year , 𝑐 = 2.1 /unit/year ,                 
𝑅 = 0.20 , 𝐻 = 10 year. 
Using the solution procedure described above, the results are presented in Table 1. From this table, we see that the number of 
replenishments  𝑚 =  5 , the total cost 𝑇𝐶 becomes minimum. Hence, the optimal values of 𝑚 and 𝑘 are 𝑚 ∗ =  5 and  𝑘 ∗ =  0.638, 
respectively and the minimum total cost 𝑇𝐶(𝑚 ∗,  𝑘 ∗)  =  $21050.05 .  

We then have 𝑇 ∗ =  
 ∗

 =  2,  𝑡∗ = 𝑘 ∗𝑇 ∗ = 1.276 , and  𝑄∗  =  3990.169. 

 
 
Table 1: Optimal solution with shortages 
 

m 𝑘 (𝑚) 𝑇  𝑄  𝑇𝐶(𝑚 , 𝑘 ) 
  

3 
4 
5 
6 
7 

 
0.434 
0.571 

0.638  
0.785 
0.935 

 
3.333 

2.5 
2  

1.667 
1.429 

 
6985.245 
6560.961 

3990.169  
4446.360 
4869.634 

 
36842.69 
34613.72 

21050.05  
23462.36 
25699.67 

   optimal solution . 

 

Table 2: Effects of changing the stock-dependent consumption rate  𝑏 on the optimal replenishment policy 

b 𝑚  𝑘 (𝑚) 𝑇  𝑄  𝑇𝐶(𝑚 , 𝑘 ) 
 

0.15 
0.20 
0.25 
0.30 

 
5 
5 
5 
5 

 
0.638 
0.586 
0.640 
0.631 

 
2 
2 
2 
2 

 
3990.169 
2855.870 
4207.059 
4012.139 

 
15062.15 
21050.05 
21165.83 
22194.81 

 

   optimal solution . 
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Table 3: Effects of changing the deterioration  rate  𝛽 on the optimal replenishment policy 

𝛽 𝑚  𝑘 (𝑚) 𝑇  𝑄  𝑇𝐶(𝑚 , 𝑘 ) 
 

2 
4 
6 
8 

 
5 
5 
5 
5 

 
0.8 

0.571 
0.694 
0.679 

 
2 
2 
2 
2 

 
6430.087 
6560.961 
9088.658 
8249.661 

 
33931.49 
34613.72 
43231.76 
47960.17 

 

   optimal solution . 

 

Table 4: Effects of changing the net discount rate of inflation  𝑅 on the optimal replenishment policy 

𝑅 𝑚  𝑘 (𝑚) 𝑇  𝑄  𝑇𝐶(𝑚 , 𝑘 ) 
 

0.20 
0.25 
0.30 
0.35 

 
5 
5 
5 
5 

 
0.638 
0.644 
0.678 
0.675 

 
2 
2 
2 
2 

 
3990.169 
4172.944 
5185.060 
5108.044 

 
21050.05 
22014.87 
26950.89 
27357.43 

 

   optimal solution . 

 

In addition, the effects of changing the parameters 𝑏 , 𝛽  and 𝑅  on the optimal replenishment policy are studied. The results are 
summarized in Tables 2–4. Based on Tables 2–4, the observations can be made as follows. 
(1) When the stock-dependent consumption rate b is increasing, the optimal cost is increasing. 
(2) When the deterioration rate h is increasing, the optimal cost is increasing. 
(3) When the net discount rate of inflation R is increasing, the optimal cost is increasing. 
 
 
 
 

VI. SENSITIVITY ANALYSIS 
 
 
The change in the values of parameters may happen due to uncertainties in any decision-making situation. In order to examine the 
implications of these changes, the sensitivity analysis will be of great help in decision-making. Using the numerical example given in 
the preceding section, the sensitivity analysis of various parameters has been done. The results of sensitivity analysis are summarized 
in Table 5. The following inferences can be made from the results obtained: 
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Table 5: Sensitivity analysis with respect to various parameters on order quantity and total cost for stock-dependent consumption rate 
model 

Parameters %  Change 𝑸 𝑻𝑪 

𝑏  -50% 
-20% 
+20% 
+50% 

3246.714 
3823.693 
5246.086 
5984.372 

18541.42 
20699.21 
27678.84 
31575.01 

𝑏 -50% 
-20% 
+20% 
+50% 

3284.852 
3377.239 
3825.054 
4268.638 

17326.91 
17814.55 
20178.41 
22519.90 

𝑅 -50% 
-20% 
+20% 
+50% 

2541.787 
3006.980 
3820.302 
5185.060 

13261.59 
15859.93 
20153.36 
27357.43 

𝛽 -50% 
-20% 
+20% 
+50% 

6430.087 
4987.042 
3507.348 
1088.658 

33931.49 
26312.73 
18501.08 
17960.17 

𝛼 -50% 
-20% 
+20% 
+50% 

3922.284 
3744.776 
3373.734 
3089.318 

20694.26 
19756.42 
17792.26 
16289.76 

 
 
 
(1) When consumption rate (𝑏 ) decreases or increases, the ordering quantity (𝑄) and the present value of total cost (𝑇𝐶) will also 
decrease or increase. Similarly, the ordering quantity (𝑄) and the present value of total cost (𝑇𝐶) will also decrease or increase as stock-
dependent consumption rate (b) decreases or increases. That is, the changes in 𝑏   and 𝑏 will lead to the positive changes in 𝑄 and 𝑇𝐶. 
(2) When deterioration parameter (𝛼 𝑎𝑛𝑑 𝛽) decreases or increases, the ordering quantity (𝑄) and the present value of total cost (𝑇𝐶) 
will  increase or decrease. That is, the change in deterioration rate leads to a negative change in 𝑄 and 𝑇𝐶.   
(3) The change in net discount rate of inflation (R) leads to a positive change in the present value of total cost (𝑇𝐶) and the ordering 
quantity (𝑄)i.e., when 𝑅 increases, 𝑇𝐶 and 𝑄 will also increase. 
 
 
 

VII.  CONCLUSIONS 
 
 
This model incorporates some realistic features that are likely to be associated with some kinds of inventory. Deterioration over time is 
a natural feature for goods. Occurrence of shortages in inventory is a natural phenomenon in real situations. It has been observed in 
supermarkets that the demand is usually influenced by the amount of stock displayed on the shelves, i.e., the demand rate may go up or 
down if the on-hand inventory level increases or decreases. Next, since the inventory systems always need to invest large capital to 
purchase inventories, which it is highly correlated to the return of investment. Hence, it is important to consider the effects of inflation 
and the time value of money in formulating inventory replenishment policy. In keeping with this reality, these factors are incorporated 
into the present model. The model is very useful in the retail business. It can be used for electronic components, fashionable clothes, 
domestic goods and other products which are more likely with the characteristics above. We have given an analytic formulation of the 
problem on the framework described above and have presented an optimal solution procedure to find optimal replenishment policy. 
From our research results, we have also verified that the effects of inflation and the time value of money in formulating replenishment 
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policy result in smaller discounted total cost than a policy which does ignore the effects of these factors. Finally, the sensitivity of the 
solution to changes in the values of different parameters has been discussed. It is seen that changes in the consumption rate leads to 
significant effects on the order quantity. The total cost is sensitive to changes in the consumption rate parameter  and net discount rate 
of inflation .  
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Abstract- Farming is a great way to describe the lifestyle and work of people whose jobs are in the agriculture industry. Waw 
Township, lowland area, is located in southeastern part of Bago Region. Sittaung River and Khamon Myitkyo Chaung pass through 
Waw Township. It has an area of 952 square kilometer. It has 185514 acres of cultivated land. Paddy cultivated land is 185287 acres. 
This is the second most paddy cultivated land after Kawa Township which is larger than Waw. Waw Township has often been 
experienced by flooding. 
In Waw Township, flooding is caused by process such as flat areas being flooded by heavy rainfall. More than half of all paddy fields 
(more than 100,000 of the estimated 170,000 acres of paddy) were damaged. Therefore, Aim of the paper is to point out what farmers’ 
need to cope with flooding on agricultural production. Objectives of the research are to study how many farms are damaged and to 
examine how farmers cope with flooding on agricultural production. The researcher selected 1 ward and 3 villages which are flood 
prone areas in Waw Township. They are Kantaw Ward, Waing Pat, Da La Nwan and Sin villages. These selected areas are located on 
the western part of Sittaung River. Semi-structured questionnaire and in depth interview method are used to study.  
Simulation model of Hatch et al., 1974 is applied to determine the effects of selected factors on the survival capability and the growth 
of farms under conditions of risk and uncertainty. The farm sizes vary from 6 acres to 54 acres, the operation was represented for full 
owners and part owners. The result shows that goal hierarchy of the farmers is related to farm and farmer characteristics such as age, 
tenure and experiences.  
One major constraint for farming in Waw Township is lack of access in credit in time to purchase seeds and fertilizer, and to practice 
in time. Inadequate amount of credit and lack of access to credit impose heavy costs on agriculture in terms of productivity and 
income (Turnell 2008). This situation is also found in the study area. 
 
Index Terms: farming, simulation model, survival capability, farm characteristics 
 
 
 

I.    INTRODUCTION 
         hat are farmers’ needs to cope with flooding on agricultural production? This is the actual problem for the farmers who  
         encounter the flooding over their farmlands. Flooding often occurs in Bago Region, especially in the townships on the western 
part of Sittaung River. Farmers in Waw Township also encounter the flooding over the farmlands every year. Severe in 2018, all the 
farmlands are damaged by the heavy rain in July and August. Therefore, researcher wants to examine how they sort out for survival 
capability and the growth of farms, what is the goal hierarchy of the farmers in this environment and uncertainty and what the needs. 
To find out the solution, questionnaire survey and interview method are used. To analyse the variables Simulation Model of Hatch et 
al., 1974 is applied. 
 

II.    THEORETICAL DISCUSSION AND HYPOTHESIS  

   A. Theory and conceptualization 
In the Western world, simulation models have also been adopted to evaluate possible alternative strategies of the farm firm under 
conditions of risk and uncertainty (Johnsson, 1874; Hatch et al., 1974). The former, in a study of European agriculture, developed a 
behaviouristic approach on the assumption that farm managers are more likely to look for solutions which satisfy a hierarchy of goals 
than to seek optimal solutions to their problems. This necessitated an understanding of farmers’ goals and the proposed simulation 
model, designed to evaluate the consequences of random variations in the farm environment, appeared to work well in the cited 
examples. 

W 
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A similar simulation exercised by Hatch et al.(1974) attempted to incorporate multiple goals into the study of decision-making 
processes of Texan farmers. The proposed model attempted to identify a hierarchy of goals and thus assumed that such a hierarchy 
existed and that each goal in the hierarchy had a quantifiable satisficing level. More specifically, the model was designed to determine 
the effects of selected factors on the survival capability and the growth of dryland and irrigated farms in the south central Great Plains. 
Seven factors were considered to be of major importance: goals of the farmers; initial tenure status; yield variability; consumption by 
the farm family; land requisition alternatives; initial farm-size and availability and cost of irrigation water.  
The actual model developed by Hatch et al. (1974) had three objectives: estimate a hierarchy of goals; evaluate a specified set of 
plans; and choose between alternative plans, taking into account the estimated goal hierarchy. A list of 8 goals such as “control more 
acreage by renting or buying, avoid being forced out of business, maintain or improve the family’s standard of living and avoid years 
of low profits or losses” etc. was placed in ranked order by the farmers, from which scalar values were estimated for each farmer. 
These were regressed on various farm and farmer characteristics, including age, tenure and education. The simulation model was then 
used to compare the rate of growth for representative dryland farm situations in the study area. 
In relation to the hierarchy of goals, results showed that to make “the most annual profit” was a dominant goal about 38 per cent of 
farmers. Its relative importance is the goal of “increasing net worth” and was dominant about 32 per cent. 
This model is the most appropriate because farmers in Waw Township are more likely to satisfy instantly the present situations than to 
look for the finest solutions to their problems. In this paper, researcher studies a hierarchy of goals of farmers, and farm and farmer 
characteristics. Farmers’ needs to cope with the flooding on their farmlands are tried to find out.  
B. Main hypothesis (ses)   
To examine a hierarchy of goals of farmers is the same in an area, and to compare and identify the situations; farmers’ behaviours are 
studied on the basis of the size of the farms and their age. Goals of farmers in Bago District are “control more acreage by renting or 
buying, avoid being forced out of business, avoid years of low profits or losses, increase time off farm farming (leisure time), increase 
net worth from farm or off-farm investments”. These were regressed on farm and farmer characteristics.  
 

III.     IDENTIFY RESEARCH AND COLLECT IDEA 

A.  Type of research design  
Researcher is conducting causal research design to identify the hierarchy of goals of farmers regressed on farm characteristics. 
Quantitative and qualitative data are used. Causal studies usually offer the advantages of replication if necessity arises. 
B.  Scope of the research   
The research will study the effect of farm and farmer characteristics in Waw Townships in 2018. 
One ward and 3 villages located near Sittaung River are selected as the study area because these are flood prone areas of Waw 
Township. Farm sizes are chosen between 6 acres and 54 acres. 
C.  Operationalize the variables   
Independent variables of farm and farmer characteristics used in this study are age of the farmers, education, tenure, initial tenure 
status, years of farming experience, farm income, off-farm income, assets, acres of owned land and proportion of land owned (land 
owned (% of agricultural land/arable land). Dependent variables are number of dependents, consumption by the farm family, debts, 
leisure time and reduce borrowing needs. 
D.  Data collection instruments and techniques   
Secondary data such as regional facts and maps are recorded from the Administrative Office of Bago Region and MIMU. Primary data 
such as goals of farmers and their characteristics are collected by questionnaire. In regard to survey data 28 farmers are interviewed to 
get general and detailed information. Stratified sampling technique is used. Questionnaire includes 22variables. 
E.  Research Design 
 

What farmers’ needs to cope with flooding on agricultural production 
   

Study on 2018 flood prone areas in Waw Township, Bago District 
 

Farm situations of full and part owners  
 

Farm and farmer characteristics  
(Capital, loans, policy, age, tenure, experiences, off-farm works etc.) 

 
Semi-structured interview and in-depth interview 

 
Comparative study with Simulation Model of Hatch et al., 1974 

(to make the most annual profit was a dominant goal about 38 per cent of the farmers/ the goal of increasing net worth was dominant 
about 32 per cent) 
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Fig 1: Research Design 
Source: Researcher’s study on literature and field survey in 2019 
F.  Model testing and statistical Analysis   
Hierarchy of goals of farmers will be interpreted by the data collected in the study area and then compare the result of the model. 
Research design is shown in Fig (1). 

 
IV.     RESULTS AND FINDINGS 

A.   What farmers’ needs to cope with flooding on agricultural production 
       How farmers cope with natural disaster and what they need  

Bago Region is one of the important regions for agriculture in Myanmar. Natural disaster, flooding, occurs in Waw Township in Bago 
District every year. More than half of all paddy fields were destroyed as a result of heavy rain, according to residents and officials in 
2018.  
Location and extent 
Waw Township is located in the southern part of Bagon Distrct, Bago Region. It is located between North Latitudes 17° 20" and 17° 
44" and East Longitudes 96° 33" and 96° 54". It has an area of 376.7 sq.ml. 
Topography 
It is a flat land and flooded low-land area. Waw Township has many streams. The important streams are Waingyoe Chaung and Bago-
Sittaung Canal. It is located 23.8 ft above sea level. 
Climate 
Its climate is hot and wet. The maximum temperature is 39° C and minimum is 25° C. There are 106 rainy days in 2015, 125 days in 
2016 and 132 days in 2017. It increases yearly. Total rainfall is 147.46 inches in 2015, 145.43 inches in 2016 and 127.97 inches in 
2017. 
Agriculture 
Total cultivated land is 185498 acres in Waw Township. Le land is 184457 acres and garden land is 1041 acres. In 2018 summer 
paddy cultivation is 12606 acres, winter groundnut is 7376 acres, and cultivated areas of other pulses are 120, 126 acres. Vegetable is 
2071 acres. 
Natural Disaster 
Waw Township is located in 23.8 ft above sea level. It is low-land area and usually affected by the flood. In rainy season, villages 
beside Sittaung River are flooded due to the water flowing of Bago Yoma. Important water level of Bago-Sittaung Canel is 675 cm.  

                                                 
                                 (a)                                             (b) 
                                Photos: (a) Flooding in Sin Village and (b) Damage of Myitkyo-Kyunsu Bridge in Waipat   
                                                   Village Waw Township on 29.7.2018 
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 Figure 2: Waw Township in Bago Region 

          Source: Based on the map of Local Administrative Department, Waw 
Waw Township is frequently hit by natural disaster such as flood and riverbank erosion. Each of these has impact on the livelihood of 
agricultural population to a great extent almost every year. Local farmers have always experienced some degree of flooding. The 
researcher selected 1 ward and 3 villages as the case study. They are Kantaw Ward, Waingpat, Da La Nwan and Sin villages which are 
flood prone areas in Waw Township. These selected areas are located on the western part of Sittaung River. 
     
B. Agricultural production in flood-prone areas in Waw Township 
    Data and Definitions of the Variables  
The data used in this empirical application is random sample surveys conducted in January 2019 Waw township of Bago District. A 
total of 40 farm households were interviewed. Information from these farm households were gathered using a structured questionnaire. 
Additional survey data were obtained from the local office of Myanmar Agriculture Service of the Ministry of Agriculture and 
Irrigation. The data include tenure status, years of farming experiences, off-farm job, assets and debts as well as household 
demographic characteristics. Data on rice farming activities include fertilizer and pesticide application, harvesting, and so on. Income 
and capital assets were also collected. Farmers in Waw Township are mainly cultivating rice and pulses. The major second crop is a 
variety of pulses such as Groundnut, “Pelinphyu and Pedisein”.  
Farmers in Waw Township grow rice in rainy season. Table 2 describes the selected characteristics of sample farms. Output is 
measured in tin of rice per acre. The mean rice yield over the sampled farms in Waw was 26.63 tin/acre with a range of about 15 
tin/acre to 60 tin/acre.  
The cultivated land is measured in terms of rice grown area per household. Total cultivated land area is different in started time and 
the present. The total labor expenditure per farm includes the costs of family labor to hired labors for growing period.  
The farm level specific prices differ a little across the farms due to their product quality. Input prices are not different since most of 
the companies come and distribute fertilizer directly to farms in the study area.  
Farm and household characteristics variables that are used in the estimation of profit inefficiency index include the age, experience 
and educational level of household head, dependents, off-farm income and leisure time (Table 1 and 2). 

Table 1. Selected Characteristics of Sample Farms in Waw Township  
 

Farm and Household  
Characteristics  Minimum  Maximum Mean 

  Age  42 74 54 
  Experience (yr) 3 54 21.27 
  Education of the head (grade) 4 10 7 
  Off-farm work  0 4 1.27 
  Number of family  2 8 5.82 
  House size (sq.ft) 288 1470 838.8 
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owned material (tractors) 1 2 1.2 
  owned animals (number) 2 8 5.25 
  output rice (tin) 15 60 26.63 
  output pulses (tin) 10 20 7.5 
  Farm income (MMK) 2 50 25.18 
  Off-farm income (MMK) 1 20 6.25 
  motorcycle (number) 1 4 1.18 
  leisure time (no. of months) 0 4 2.54 
  Notes: Off- farm work: odd job is 1, salary is 2, own job is 3, own business is 4 

                            Source: Field Survey in 2019 
 
Production of secondary crop is obtained after the rice production. It is assumed that farmers who devote more of their time and 
resource allocation in second crop production have lower efficiency than would other producers who pay much effort and time on rice 
production.  
Formal credit, in a proper use in production, increases the net revenue that is obtained from fixed inputs, market conditions, and 
household characteristics. Informal credit, however, with higher interest rate reduce net revenue for farmers. Credit constraints, on the 
other hand, might decrease the economic efficiency of farmers especially during the time for planting and harvesting. These effects 
will be affected only for the farmers who are in need for credit.  
For representing the characteristics of farm manager, age and education of household head are included in the analysis of the 
determinants of profit inefficiency. Another determinant factor for household characteristic is education of household head, and it is 
hypothesized to have positive effect on efficiency.  
                     Table 2. Farm Characteristics of A Sample Farm in Sin Village, Waw Township  

Farm Characteristics  Number 
Age  53 
Farm size (acres) 6 
Initial farm size (acres) 6 
Experience (year) 20 
No. of Farm family 8 
Education (Grade) 4 
Farm workers in family 3 
Number of dependents 3 
Consumption of farm family (Lakh) 2 
Off-farm work (number) 1 
Off-farm income (Lakh) 1 
Farm income (Lakh) 4.8 
Assets 0 
Debts (Lakh) 0 
Leisure time (no. of month) 2 
Pulses Yield (tin/acre) 13 
Making most profit 1 

Distribution place 2 
                                       Source: Field survey in 2019 
                                        Note: Education (G1-G4 = Primary, G5-G8 = Middle and G9-G10 = High School Level), Tenure (1 for         
                                        tenant, 2 for partly own and 3 for own), off-farm work (1 for odd job, 2 for labor, 3 for shopkeeper and 4 for   
                                        entrepreneurship), Assets (0 for hire machines, 1 for own machine and warehouse, and 3 for luxury such as  
                                        cycle, motorcycle and 4 for motor car), making for most profit (1 for basic needs such as seeds, fertilizers and  
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                                         pesticide, 2 for getting weather information, 3 for studying the suitable seeds) and Distribution place (1 for  
                                        local, 2 for neighbouring township and 3 for other places) 
 
Education as a role of human capital mainly referred to as allocative ability stems from the fact that caring the growing rice fields, 
waiting the planted time, selecting the seeds that can be cultivated in the deep-water, cultivating only the second crop, pulses, in 
response to changes in weather conditions gathering, retrieving, and examining critically on useful information on those changes, and 
to bring effective decision from the information in hand, and proceeding without hesitation. Allocative skill, therefore, as human 
capital in that sense, that it is acquired at a cost and tend to yield a valuable stream of services over future periods. That skill is gained 
in schooling, by getting information, and in experience.  
Age of the household head or farm manager is included to represent general decision-making ability. Schultz (1975) argued that 
education is likely to be more effective than the better location of farm exists. Farmers who have poor access to markets have less 
incentive in profit maximizing activities compared to those farmers who have better access to markets and their farms locate near 
cities. All of above-mentioned variables affect the efficiency of farm production.  
 
C.  Findings 
In Waw Township, a list of 8 goals such as “control more acreage by renting or buying, Avoid being forced out of business, maintain 
or improve the family’s standard of living, off farm farming” etc. was placed in ranked order by the farmers, from which percentage 
values are shown in Table 4.  
In relation to the hierarchy of goals, results showed that to make “the most annual profit and reduce borrowing needs” were dominant 
goals about 81 per cent of farmers. Its relative importance is the goal of “off farm farming” and was dominant about 54 per cent 
(Table 3 and 4). 
A hierarchy of goals of farmers is the same with the finding of Hatch (1974) is that “the most annual profit” was a dominant goal. 
However, its relative importance is the goal of “increasing net worth”. 
 

Table 3 Simulation of dominant goals observed for farm situations, flood-prone farmlands of Waw Township (percentage) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        Source: Based on Simulation Model of Hatch et al., 1974 and the need of field survey in 2019 
 
             Table 4 Simulation of dominant goals observed for farm situations, Waw Township, Bago District (percentage) 

  Goals        2019 (percentage) 
 

1. Control more acreage by renting or buying   36.36   
2. Avoid being forced out of business    45.45 
3. off farm farming      54.55 
4. Increase net worth from off-farm investments   9.09 
5. Reduce borrowing needs     81.82 
6. net profit outside the farming     36.36 
7. Make the most profit     81.81 
8. No leisure time      27.27 

              Source: Field survey in 2019 
Farmers’ coping strategies to flood 

Farm and farmer characteristics 
1. Age 
2. Education 
3. Tenure 
4. Years of farming experience 
5. Number of dependents 
6. Off-farm income 
7. Farm income 
8. Assets 
9. Debts 
10. Net worth 
11. Land operated 
12. Acres of owned land 

Goals 
1. Control more acreage by renting or buying 
2. Avoid being forced out of business 
3. Maintain or improve the family’s standard of 

living 
4. off farm farming  
5. Increase net worth from off-farm investments 
6. Reduce borrowing needs 
7. net profit outside the farming 
8. Make the most profit 
9. No leisure time 
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Awareness of flood helps farmers to select coping strategies to be practiced. Analysis of the data reveals that farmers of the flood 
affected areas were aware about the occurrence of flood from mass media (radio, television, newspaper). Other strategies are idea of 
old and experienced person, warning of local administration and aware of rapid fluctuation of temperature. 
In Waw Township, flooding occurs yearly and water level usually increases to 4 ft. In 2018 water level increases to 7 ft. and all rice 
fields are flooded and damaged. All respondents were highly aware about the flood and they select the seeds to endure. 
Findings also indicate that majority (70 percent) of the respondents were highly aware about the occurrence of flood. Awareness 
enhances the farmers to take decision about the practices of coping strategies. However, this year all rice fields are destroyed and 
consequently, they cultivate pulses after flooding. 
Crop production 
Crop productions are seriously and or somewhat hampered in every flood occurrence in Waw Township. All of the rice fields are 
damaged in 2018. From their previous experiences farmers practice a lot of coping strategies. 
“Many paddy fields are damaged and they were being prepared when the heavy rains started on June 13. However, the fields are now 
flooded and we can’t plant” said U Tin Win, a farmer from Waw who lost 8 acres of paddy seedlings with which he planned to sow 50 
acres. 
Pre- flood period 
Some of the coping strategies followed during the pre-flood period are that coping strategy like ‘storing the seeds’ ranked first and 
‘changing the alternative seeds’ i.e. more endure the flooding ranked second followed by ‘maintaining the cropping land during flood 
and ‘cultivating again the alternative crops ranked third and fourth respectively. 
Post-flood period 
Caring the cropping land after flood period is also important. For the next cultivation, people might face problems due to inadequacy 
of seeds, seedlings, saplings, fertilizer etc. Some of the coping strategies followed after flood period are that coping strategy like 
‘sowing quick growing seeds’ ranked first and ‘cultivating of pulses instead of rice’ ranked second. 
The most suitable coping strategy is practicing like ‘fisheries in farm land’. 
 
 

V.     CONCLUSIONS 

Bago Region is located in the southern part of the country. Flooding is one of the most affected natural disasters in Bago Region 
because of many rivers and streams flowing in the region and being the low-lying area. 
Waw Township is located in Bago Region and a focal point for major economy of the region. Agriculture and animal husbandry are 
the primary occupations. It is located on Yangon-Mawlamyine highway road and good for transportation and communication. Its 
major product is rice. 
However, the farm lands are flooded every year. Farmers are unable to replant their crops during the region’s main planting season in 
October due to agricultural land still damaged by the flood, and a lack of agricultural materials like seeds and fertilizers, according to 
interviews. 
Some of the coping strategies are changing the alternative seeds, maintaining the cropping land, cultivating pulses again, sowing quick 
growing seeds and cultivating the seeds enduring the flooded such as long stem plants. 
Damage caused by the flooding makes considerable impacts on the living standard of household and adversely effects on health and 
food security.  
One major constraint for farmers in Waw Township is lack of access in credit in time to purchase seeds, fertilizer and to practice in 
time. There are a number of credit sources in rural areas with different terms and conditions. Farmers can borrow MMK 250,000 per 
acre directly from Myanmar Agriculture and Development Bank (MADB) with an interest rate of 0.67 percent.  
Another important thing is that farmers cannot get the loans in time i.e., they needs credit in May, but MADB gives in July. Therefore, 
farmers have to loan the necessary capital from private and the interest is between 5 percent and 20 percent. Farmers cannot escape 
this situation and they are victims of the bad management system of the officials (field survey in Jan 2019 in Bago District). 
Inadequate amount of credit and lack of access to credit imposes heavy costs on agriculture in terms of productivity and income 
(Turnell 2008). This situation is also found in Myanmar. 
Therefore, farmers are automatically forced to get credit from informal money creditor, traders, fertilizer distributors and mortgage 
shop. Their interest rates are about 5 to 20 percent per month. The high interest might increase farmers’ debt and farmers are 
encountered more and more difficulties to continue. 
Suggestion 
Government needs to arrange the bank loan to farmer in time of the starting period. They want to get the loan in May for autumn crop 
and in October for winter crops. 
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ABSTRACT 

Background: Information and Communication Technology [ICT] has enormous potential of improving and transforming efficiency 
and effectiveness of health care systems. However there are limited studies on ICT adoption, use and integration in health care in 
Kenya.  

Objective: To establish the level of ICT adoption, use and integration in health service delivery among Health facilities in Nairobi 
County.  

Methods: A cross sectional descriptive study design incorporating quantitative data collection methods was used. Stratified sampling 
was used to randomly sample a total of 270 health facilities for the study based on levels of care using Kenya Master Facility list as 
the sampling frame.  Managers working in IT and health records departments in the selected facilities were interviewed using self-
administered questionnaires. Descriptive statistics were used to analyze data sing SPSS version 22.   

Results: Out of the 17 ICT application aspects of health service delivery studied, none of the facilities studied had achieved 100% 
computerization. Only 27 of the facilities had computerized at least one of the assessed service delivery aspects. Most hospitals did 
not have technological sophistication attributes in place. Satellite clinic connection/linkage was the main IT sophistication attributes 
found in 14% of the facilities. With regards to integration, 26% had integrated at least one of the four IT functionality assessed. 

Conclusion: Kenya remains at infancy stage of ICT adoption, use and integration. No single health facility [public and private] has 
achieved optimal ICT functional use and sophistication. Technology and related leadership advocacy in health sector is essential for 
optimal technology application in the health sector.  

 

INTRODUCTION 

Information and communication technologies (ICTs) refer to a wide range of digital technologies used to facilitate the information 

capture, synthesis, storage, retrieval and exchange of information. Over the years, ICTs have reduced health care costs, as well as 

significantly improved safety, quality and efficiency of health care (Bates et al., 2001).The reduction of medical errors and 

improvement of compliance certain formulas for managing care also can be realized using electronic prescribing. Until the recent 

past, ICTs used by healthcare providers were only available for established care givers and large health institutions. However, more 

recent advances in technology enable primary healthcare givers in smaller practices to make use of ICTs that were initially quite 

costly (McInnes, Saltman, & Kidd, 2006). Clinical Information Systems (CIS) among other Health Information Systems (HIS) types 

continue to grow in terms of strategic investment in many European Nations. In such countries, implementation projects, research 
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initiatives and e-Health strategies have been initiated. Other non-European states have ICT-enabled solutions at various levels of 

healthcare delivery (Kitsiou, Manthou, Vlachopoulou, & Markos, 2010). 

In Africa, despite the increasing growth in availability and quality of ICTs, there is still no systematic way of tapping onto the 

potential of the technologies at hand. A number of ICT projects in Africa are ongoing and are aimed at effectively improving the 

quality of care using the technologies. However, most of those projects are pilots and therefore, there are no complete and 

comprehensive outlines of the usage of ICTs in Sub-Saharan Africa’s health sectors for service delivery. Odiwuor et al. (2012) 

suggest that many of Africa’s health systems are not e-ready and as such, decisions on the investment on implementation of ICT 

systems are a dilemma. Given that most decisions relating to healthcare management are often related to primary health care 

priorities, safe water supply and vaccination, eHealth is often overlooked. 

According to Gagnon et al. (2012), more and more primary healthcare professionals have access to ICT without much cost incurred 

on hardware (HW) or software (SW) purchase and maintenance. The increasing creation and availability of the technologies for use in 

healthcare have led to formulation of policies in a number of countries all over the world, in a bid to ensure adoption of those 

technologies. Gagnon et al. (2012) identified a number of functionalities that ICTs have brought into the fold in recent years such as 

e-mail alerts, scheduled appointments, physician decision support, as well as monitoring of patient adherence to treatment. 

Telemedicine has ensured that geographical boundaries are no longer a hindrance when it comes to access to healthcare. Whilst this 

development has been realized and explored in some parts of the world, De Rosis & Seghieri (2015) suggest that a larger number of 

countries remain in the first stages of technological innovation in patient care. The authors describe first stage as relating to the 

development and computerization of the information systems and the transition from paper-based to electronic information processing 

(De Rosis & Seghieri 2015). 

In Kenya, most hospitals have yet to fully computerize their operations within those facilities (Odiwour et al., 2012). The Health 

System in Kenya currently struggles to cope with the ever-increasing demands for quality healthcare coupled with a rising cost of 

service delivery and the insufficient number of skilled healthcare personnel. Based on the premise that the health sector envisions 

provision of secure, efficient and equitable healthcare services by ICT, there is still a long way to go for the local health system. As 

such, it is necessary to establish mechanisms for bridging the gap between the vision and the reality with regards to fully integrating 

ICT in healthcare service delivery (GOK, MOH, 2011). 

Juma et al. (2012), reported that despite the availability of several policies, guidelines and standards for ICT utilization in the 

healthcare sector, Kenya still lags behind many nations, especially when compared with countries which have established health 

sectors. According to Karuri, Waiganjo, Orwa & Manya (2014), a number of policies had been released to guide ICT adoption in 

Kenya’s health sector such as Kenya ICT policy (2006), Kenya Communications Act (2009), Strategic Plan for Health Information 

Systems (HIS) (2009 – 2014), and Standards and Guidelines for Electronic Medical Records (EMR) in Kenya (2010). Despite these 

developments, there seems to be low adoption of ICTs in the local health sector – majority of which are at their infancy (Juma et al., 

2012). For much of the history of Kenya’s health facilities, ICTs were neither available nor affordable. More and more, both of these 

issues are resolved, although not all departments have been computerized in those facilities so far.  

According to Gagnon et al. (2012), despite developments in the ICTs in Africa, there is not yet a realization of systematic benefits 

from the same. World Bank (2013) appreciated the on-going developments in ICTs as far as implementation into the health care 

systems is concerned. However, the authors also noted that most of those ongoing projects are only but pilots. The World Health 
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Organization describes the health sector in most nations in Africa as lacking e-readiness, which is a quality that determines the 

amount of investment by the global health governing bodies. Odiwuor et al. (2012) also cited that when it comes to resource 

allocation, as a result of the perceived lack of e-readiness, e-Health loses out to other primary healthcare concerns such as safe water, 

vaccination as well as environmental hazards prevention (Shiferaw & Zolfo, 2012). 

It is on this premise that, this study was designed to determine the level of information and communication technology adoption and 

integration in health facilities in Nairobi County, Kenya. Therefore, the findings can be used as a basis for seeking skills geared 

towards the adoption and utilization of information systems in different facilities. To the policy makers within the ministry of health, 

the successful completion of this study will set a ground for coming up with appropriate policies for the development of information 

system projects that support information sharing, effective diagnosis and thus improving service delivery in the health sector. 

 

METHODS 

A descriptive cross sectional study design was used. The study was carried out in Nairobi City County which is one of the forty seven 

Counties in Kenya. It is the Capital city of Kenya located at 10 170 S 360 490 E. The County had a population of 3,138,295 according 

to the 2009 census. A sample size of 270 Information Technology managers was used to represent the 913 Health Facilities in the 

study area.  

The research adopted interview schedules for personal contact to permit clarification of questions. Structured questionnaire was 

developed in respect to the objectives of the study. Open-ended and closed ended questions were used to provide quantitative data. 

The quantitative data provided data for provision of inferences and test hypotheses. The data collected was entered, cleaned and 

analyzed using SPSS version 22. Descriptive statistics involving measures of central tendencies and measures of dispersion was used 

to summarize the data. The summaries led to the establishment of the overall and specific level of adoption of ICTs. Inferential 

statistics chi-square was used to establish the factors that influence the adoption of ICTs. 

 

FINDINGS 

Socio-Demographic characteristics  

A total of 270 respondents (n=270) participated in the study. Female respondents comprised 58% of the respondents.  More than half, 

(58%) of the respondents were female. Diploma holders constituted 62% of the respondents. Majority of the respondents [59%] had 

over 5 years of experience. 

 

Table 4.1: Socio-demographic Characteristics of the Respondents 

Variables Value labels Frequency [n=220] Percentage 

Gender Male 91  42% 

Female 129   58% 

Education Level Certificate  28   13% 

Diploma 138   62% 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9326
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              203 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9326   www.ijsrp.org 

Undergraduate 50   23% 

Postgraduate 4   2% 

Experience  

(in years) 

0-5 years 91   41% 

6-10 years 83   38% 

>10years 46   421% 

 

Level of Computerization [ICT Adoption] 

Only 27% [59] of the facilities had computerized at least one of the assessed service delivery aspects. None of the facilities studied 

had computerized all the 17 service delivery aspects. The main service delivery aspects computerized were case costing (46%), vital 

signs recording (38%) and facility inpatient discharges (38%) as shown in Figure 1. In all the facilities accessed there was no 

computerization of the patient transfer. 

 

 

Figure 1 

Computerization of the Health Service Delivery Aspects 

 

Use of technology in service delivery 
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Most hospitals did not have their technological sophistication attributes in place. Technology was mainly adopted in Satellite clinic 

connection. Only 14% of the facilities had adopted technology for satellite clinic connection/inter-linkage.  Telemedicine for 

evaluation of patients [1%], expert systems support for medical notes and history dictation [2%] and telemedicine for diagnostics were 

the least areas where technology was used as shown in Table 2.     

Table 2 Attributes Assessed for Technological sophistication [N=220] 

Technological Sophistication Not available Barely used Used 
Voice Recognition systems 179 (81%) 24 (11 %) 17 (8%) 
Satellite clinic connections 168 (76%) 11 (5%) 41 (19%) 
Notes Dictation system 207 (94%) 9 (4%) 4 (2%) 
Telemedicine for evaluation of patients 214 (97%) 4 (2%) 2(1%) 
Telemedicine for diagnostics 202 (92%) 9 (4%) 9 (4%) 
Patient triaging and pre-admission 207 (94%) 2 (1%) 11 (5%) 
Expert systems through medical history 208 (94%) 4 (2%) 8 (6%) 
Bar coding to track specimen 187 (85%) 11(5%) 22 (10%) 
Electronic requisitions for medication 189 (86%) 11 (5%) 20 (9%) 

 

Information system integration 

With regards to integration, 26% had integrated at least one of the four IT functionality assessed. Intra-facility information transfer 

functionality was integrated in 16% of the facilities. None of the facilities had integrated intra-facility patient care services integration 

and Inter-facility information transfer as shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

Figure 2 Integration of information systems in health service delivery 

 

DISCUSSIONS 
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This study characterized ICT adoption, use and integration for health care service delivery among hospitals in Nairobi County.  

Among all ICT functionalities assessed, none of the hospitals had achieved optimal computerization and integration of ICT in service 

delivery. The study affirms the infant stage in ICT adoption in Kenyan facilities. Juma et al. (2012) acknowledged this finding in his 

study. He noted that despite new developments and emphasis on technology including in policies, there is low adoption of ICTs in the 

local health sector; majority of which are in their initial stages. Consequently, most hospitals did not have technological sophistication 

attributes in place. The level of ICT sophistication has been shown to have significant effect on the speed of ICT adoption.  This is in 

line with the study by Desalvo (2014) which found evolution in the health IT to determine the speed of ICT adoption. The higher the 

integration of advanced technology in service delivery like use of telemedicine and medical diagnostics, the more the level of ICT 

adoption. 

The study affirms the limited level of ICT integration in the health sector in Kenya and by extension, other low and medium income 

countries [LMICs]. Intra-facility information transfer was the main integrated ICT functionality in few of the sampled hospitals. The 

limited integration level reflects the low rate of ICT adoption and integration in most of the LMICs. This has been associated with 

limited leadership and resource support for ICT adoption and use in the health sector, especially in public health facilities (Boone & 

White (2015). These observations are consistent with De Rosis & Seghieri (2015) report that for most parts of the world, ICT 

adoption has been realized although it remains at the first stages of technological innovation in patient care. Based on the study 

findings, Kenya lies among the many nations whose level of ICT adoption is still at infancy. Michelsen et al. (2015), in their study of 

the effect of various technologies indicated that not one single technology suffices for all functions. As such, the use of more than one 

technology in place and the provision of creative and innovative ways for interaction between the various components of the 

information system is essential for optimal technology use and optimal performance of the health sector. Boone & White (2015) 

argued that ICT adoption and integration is inevitable, even in LMICs with limited resources, given that each new system will need to 

connect with the other systems. The authors also predict increase in interoperable systems which will require higher technical ability 

to manage the ICT sophistication and complexity. 

CONCLUSIONS 

Kenya remains at infancy stage of ICT adoption, use and integration. No single health facility [public and private] has achieved 

optimal ICT functional use and sophistication. Technology and related leadership advocacy in health sector is essential for optimal 

technology application in the health sector.  
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Abstract 
The practice of the value of hospitality contributes to individual and communal wellbeing in the society. Mental Health Continuum 
Scale-Short Form (MHC-SF), and Hospitality Scale were used to investigated the correlation between hospitality as a character strength 
and human flourishing among 308 young African adults. The study found significant positive correlation between the overall hospitality 
and human flourishing. The findings offer insights into promotion of the practice of hospitality correlation with human flourishing.  
 
Index Terms- Hospitality, languishing, character strengths, young adults, human flourishing, positive psychology 
 

I. INTRODUCTION 
 

The practice of hospitality has been in existence for thousands of years and is rooted in the survival of human species 
(O’Gorman, 2010). Hospitality is a powerful tool that holds the community together (Moila, 2002). The accounts of hospitality are 
traceable back to the histories of the Greeks and Romans (Baker, 2013; O’Gorman, 2007; Still, 2006). According to these accounts, 
hospitality involves a sacred obligation not only to provide somewhere for the visitor to stay, but also to care for the stranger who arrives 
at the door (Lynch, Molz, McIntosh, Lugosi, & Lashley, 2011; O’Gorman, 2010).  

Similarly, hospitality is valued and practiced in African context. According to Healey & Sybertz (1996), African societies hold 
hospitality as a fundamental cultural, moral, and social value. Thus, hospitality is part and parcel of the African cultural and moral values 
(Gathogo, 2008; Harris, 1999; Moila, 2002). It is in fact, a way of life that is closely bound with personal and communal relationships 
(Gathogo, 2008; Gathogo, 2013; Healey & Sybertz, 1996). Hospitality is grounded on the fact that no one exists alone; rather, each and 
every one is part of the whole community (Gathogo, 2008). Africans interpret hospitality as voluntarily being generous without expecting 
anything in return (Gathogo, 2008; 2013).  

Hospitality is a vital aspect of existence in the African society (Olikenyi, 2001). As a moral value in traditional African society, 
hospitality is treasured mainly because it promotes individual and communal welfare (Kinoti, 2010; McMahan & Estes, 2011). Values 
are desirable trans-situational goals that serve as guiding principles in people’s lives (Schwarz, 2006). Positive psychology refers to 
values as character strengths (Peterson & Seligman, 2004). Hospitality is also a Christian Virtue (Ward, 2017). Accordingly, virtues are 
psychological processes that influence a person’s thoughts and actions for own benefit and that of the society (McCullough & Snyder, 
2001). Virtues are expressed by character strengths, and they contribute to subjective, social, and psychological wellbeing (Ryff, 1989; 
Selvam, 2010; Selvam & Collicutt, 2013; Seymour, 2015).  

Hospitality should also be understood within the framework of character strengths. Character strengths are psychological 
elements or processes that define virtues (Peterson & Seligman, 2004; Selvam, 2010; Shogren & Wehmeyer, 2017). Character strengths 
are unique routes through which virtues are displayed (Peterson & Seligman, 2004). Good character is fundamental to human flourishing 
- psychological, emotional, and social wellbeing (Lamers, 2012; Negovan, 2010; Park & Peterson, 2008). Similarly, African hospitality 
as a character strength is treasured mainly because it promotes flourishing of individuals and the community (Keyes, 2002; Kinoti, 2010; 
McMahan & Estes, 2011; Ruch, Proyer, & Weber, 2009). 

Human flourishing encompasses positive feelings and ability to function well (Huppert & So, 2013). It also refers to the 
experience of life going well (Huppert, 2009; Keyes, 2002; Mbuthia, 2016; Singer & Ryff, 1998; So & Huppert, 2013).  Flourishing 
epitomises mental health, and it relates to high levels of mental well-being (Keyes, 2002; Huppert, 2009; Ryff & Singer, 1998). WHO 
(2001), Lamers, Westerhof, Bohlmeijer, Klooster, and Keyes (2011) define mental wellbeing as a state of wellbeing in which an 
individual realises his potentials and is able to contribute to the wellbeing of the society. Additionally, flourishing people accept all parts 
of themselves, feel some degree of mastery of environment, they have a sense of autonomy and an internal locus of control (Harris, 
1999; Myers, 2007; Sharma & Tankha, 2014). Further, they have a sense of personal growth in the sense that they are growing, evolving, 
and changing (Dougherty & Dunn, 2008; Harris, 1999; Keyes 2002; Losada & Fredrickson, 2005; Stone & Stone, 2007). This 
corresponds to Ryff and Keyes’ (1995) conceptualization of psychological wellbeing thus indicating that flourishing is synonymous to 
wellbeing.  

While the value of hospitality in the promotion of human flourishing in the society is evident, many of its practices and 
expressions are falling by the wayside due to challenges such as excessive individualism, insecurity, and urbanization.  An uncaring 
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attitude has replaced the caring attitude for the other thus affecting the original spirit of African hospitality (Mutugi, 2001). A telling 
example are the many signs in front of urban houses that say “mbwa kali” (Swahili for “fierce dog”) even when the house does not have 
a dog (Healey & Sybertz, 1996). Moreover, unlike in the early African traditions where the door was always open for the visitor (Healey 
& Sybertz, 1996), the modern homes are secured with strong walls and fortified gates. 

Consequently, the caring concern for the ‘other’ is waning away, paving way to sufferings due to ills such as terrorism, war, 
hunger, and death, leading to languishing in the society due to mental disorders such as depression, stress, and post-traumatic stress 
disorder (Harris, 1999). For instance, Nakuru county and in a special way Molo and Elburgon sub-counties have suffered greatly as a 
result of problems such as post-election violence, a clear indication of the absence of the caring concern of the other person. A burning 
question is whether the shift in the understanding and expression of hospitality among societies has contributed to these kinds of ills.  

Additionally, modern economic pressures, task-oriented lifestyle technology, materialism, permissiveness, and science pose 
challenge to hospitality (Healey & Sybertz, 1996). The pressure of work, making money, and time are competing against the African 
traditions of personal relationships (Mutugi, 2001). As such, due to the permissive atmosphere in the society, one may find young people 
failing to respect the law of the land as well as the cultural norms that emphasized the caring of the other (Mutugi, 2001).  This gives 
way to vices such as crime, marriage breakages, abortion, irresponsible parenthood, and increase in street children being witnessed in 
our modern towns and cities, all of which are against the spirit of African hospitality (Mutugi, 2001).  

The study focused on the relationship between hospitality as a character strength and human flourishing among young African 
adults.  The virtue of hospitality is so deeply rooted even among the youth (Chinchen, 2000). In a study of 225 first- year students at the 
University of Nairobi aged 20-25, 82 % positively responded to the question, “Are African values like hospitality, honesty, and charity 
very important?” (Mwikamba, 1999; Loginova, Gavrilyuk, & Zhivaeva, 2013). Young adulthood is a period when most young adults 
are at their peak and the body functions well (Crandell, Crandell, & Vander Zanden, 2012).  The Kenyan constitution of 2010 defines 
young adults (youth) as being persons between the ages of 18 and 35 years. This is also referred to as a period of transition to adulthood 
in human development marked by indicators such as departure from school, entering into job market, leaving parental home, marriage, 
and starting own family (Juarez & Gayet, 2014). Young adulthood stage is characterised by some key features that include; other-focus, 
experimentation/possibilities, instability, feeling in-between, self-focus, and identity exploration (Arnett, 2004; Lanctot & Poulin, 2017). 
One of the major characteristic of a well-adjusted young adult is the internalization of one’s values (Harris, 1999; Nelson & Padilla-
Walker, 2013). Layland, Hill, and Nelson (2018) observe that flourishing during young adulthood is connected to internalizing one’s 
own set of values and beliefs, and taking responsibility toward others in the society.  

Statement of the Problem 
The sense of hospitality is one of the African basic elements of relations that is still enduring. It is the willingness to give, to 

help, to assist, to care, to love, and to carry each other’s burdens without necessarily rewards or profits as the motivating factors 
(Gathogo, 2006; 2008). Essentially, hospitality is among the cardinal values of an indigenous African man that contributes to healthy 
interpersonal relationships, as well as communal and individual flourishing (Ezenweke & Nwadialor, 2013; Kinoti, 2010). Values are 
categorized as character strengths, and they contribute to human flourishing (Lopez & Synder, 2007; Keyes, Fredrickson, & Park, 2012; 
Peterson & Seligman, 2004; Selvam, 2010). However, there has been a marked shift in the understanding and expression of hospitality 
among societies today. Hospitality is a perennial value in all cultures, but it is being altered as a result of modernization exhibited through 
trends like urbanization (Healey & Sybertz, 1996; Meler & Lemmer, 2015). Due to the work and demands of urban life, people have 
less time to welcome others to their homes and offer hospitality (Healey & Sybertz, 1996). This realization was the main reason for this 
study. However, psychological literature on hospitality as a character and its contribution to human flourishing are limited. Instead, too 
much of the emphasis is on hospitality as an industry.  

Objective of the Study 
 The study sought to: 

1.  Find out the correlation between hospitality as a character strength and human flourishing among young African adults.  
 
Research Question 
 

i. Was there a correlation between hospitality and human flourishing among young African adults in Nairobi and Nakuru 
counties? 
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II. LITERATURE REVIEW 

Introduction 
 This chapter is divided into two: theoretical and empirical literature review. The theoretical review brings to fore some existing 

theoretical perspectives that inform this study.  These include: positive psychology perspectives, character strengths, as well as 
hospitality as a character strength. The empirical literature focuses on correlation between hospitality as a character strength and human 
flourishing.  

Positive Psychology Perspective 
This section presents literature on positive psychology. According to Major (2013), and Bartram and Boniwell (2007) positive 
psychology makes life worth-living. Positive psychology is the scientific study of wellbeing and optimal functioning that focuses on 
character strengths, positive emotions, and positively enabling institutions (Keyes, Fredrickson, & Park, 2012; Seligman & 
Csikszentmihalyi, 2000). Its goals are to identify and improve the human strengths and virtues that allow individuals and communities 
to flourish, thus making life worth-living (Froh, 2004). The basis of positive psychology provides a comprehensive scheme for 
describing and understanding the wellbeing of an individual or the community (McMahan & Estes, 2011; Muller & Ruch, 2011; 
Seymour, 2015). Research and intervention based therapy within positive psychology are guided by a list of core virtues and character 
strengths that promote human wellbeing (Keyes, Fredrickson, & Park, 2012; Lopez & Synder, 2007 Niemiec, 2013; Peterson & 
Seligman, 2004; Peterson, 2006; Seligman, Rashid & Park, 2006; Ruch, Proyer & Weber, 2009; Selvam, 2010; Titus, 2015). 
Consequently, the most noteworthy mission within positive psychology is to understand and inspire the human flourishing 
(Czikszentmihalyi & Seligman, 2000; Edwards, 2013; Muller & Ruch, 2011).  

The perspectives of positive psychology are relevant to this study because it holds that virtues and character strengths bring 
about human flourishing; that is, they contribute to the wellbeing of human person (Keyes, Fredrickson, & Park, 2012; Lopez & Synder, 
2007; Niemiec, 2013; Park & Peterson, 2008; Peterson & Seligman, 2004; Ruch, Proyer & Weber, 2009; Titus, 2016;). Hospitality is 
perceived as a Christian virtue and value (Peterson & Seligman, 2004).  Healey and Sybertz (1996) argue, that the virtue of hospitality 
is valued and practiced across different African cultures and traditions. This brings about the universality of hospitality as a character 
strength (Edwards, 2013; Peterson & Seligman, 2004; Ruch, Proyer & Weber, 2009). If the practice of character strengths is believed 
to contribute to wellbeing, then the practice of hospitality, which is also perceived as a Christian virtue and value, and thus a character 
strength, conversely contributes to wellbeing (Peterson & Seligman, 2004; Titus, 2016; Ward, 2017).  

Character Strengths 
Character strengths are psychological processes that describe virtues (Brdar, Anic, & Rijav, 2011; Niemec, 2013; Park & 

Peterson; 2009; Peterson & Seligman, 2004; Selvam, 2010). Character refers to those aspects of personality that are morally valued 
(Park & Peterson, 2008). Character is the entire set of positive traits that have appeared across cultures and throughout history as the 
psychological pathways or mechanisms that define the virtues (Park & Peterson, 2008; Park & Peterson; 2009; Peterson & Seligman, 
2004). Further, character strengths are also the subcategories of personality on which moral value is placed (Park & Peterson, 2008). 
According to Peterson and Seligman (2004), Peterson, Park (2006), and Yearley (1990), character strengths are viewed as a person’s 
nature to desire, feel, and act that involves the use of judgement and leads to recognizable human flourishing. Additionally, character 
strengths epitomise what virtues we can choose to do or live in order to lead to a flourishing life (Yearley, 1990). Good character is at 
the core of positive human development (Park & Peterson, 2008). Similar to character strengths, Africans perceive hospitality as moral 
and cultural values that are real, as well as a way of life (Gathogo, 2006; Harris, 1999; Moila, 2002). The following criteria is used for 
determining whether a positive characteristic fits in the categories of character strengths (Peterson & Seligman, 2004).   

The first criterion is concerned with the ubiquity of a strength, which means that it is extensively recognized across cultures. 
Secondly, a character strength contributes to individual gratification, satisfaction and happiness (Peterson, 2006). Thirdly, a character 
strength is morally valued in its own right and not noticed because of the outcome it may produce (Peterson & Seligman, 2004). A fourth 
criterion states that the showing of a strength by one person does not diminish other people; rather it raises those who witness it, 
producing feelings of admiration, and not jealousy (Peterson & Seligman, 2004). This means that people are attracted to virtuous actions, 
and good character are sort of admirable characteristics to which most can and do aspire (Peterson & Seligman, 2004).  

The fifth criterion is that, being able to express the opposite of a recognized strength in an appropriate way counts against 
regarding it as a character strength. This means that it has obvious antonyms that are negative (Peterson & Seligman, 2004). The sixth 
criterion is that, a strength needs to be visible in the variety of a person’s behaviour- thoughts, feelings, and/or actions, in such a way 
that it is measurable. It should be trait-like in the sense that it can be generalized across situations and is stable across time (Harris, 1999; 
Peterson & Seligman, 2004).   

The seventh criterion is that, strengths differ in terms of being constant (tonic) as opposed to phasic (diminishing depending on 
their use) (Peterson & Seligman, 2004). A constant characteristic for instance kindness, shows itself steadily in a variety of contexts, 
which means it is measurable as a trait, whereas a phasic characteristic comes and goes because it is relevant only in certain contexts 
(Peterson & Seligman, 2004). Another criterion is that the strength is distinctive, that is, it is conceptually and empirically essential with 
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other character strengths. In the eighth criterion a character strength is strikingly active in some individuals (Harris, 1999; Peterson & 
Seligman, 2004).  For instance, different cultures highlight strength of character by providing stories, parables, creeds, sayings, pledges, 
poems, and songs that feature people who convincingly demonstrate a given positive trait (Burrell, 1997; Kilpatrick, Wolfe, & Wolfe, 
1994).  

The ninth criterion for a character strength is that, some children or youth are capable of showing it. Conversely, another 
criterion is the existence of selective absence whereby the strength of character is totally missing in some individuals (Peterson & 
Seligman, 2004).  Finally, the larger society provides institutions that become favourable milieu for societal practices and rituals that 
try to cultivate and sustain the practice of virtues and character strengths (Keyes, Fredrickson, & Park, 2012; Lopez & Synder, 2007; 
Niemiec, 2013; Peterson & Seligman, 2004; Ruch, Proyer, & Weber, 2009; Titus, 2016).  For instance, with clear guidance, children 
and adolescents are allowed to demonstrate and develop a valued characteristic in a safe environment (Unell & Wyckoff, 1995). 

Similarly, hospitality satisfies four criteria that determines a character strength (Peterson & Seligman, 2004). Firstly, the virtue 
of hospitality is valued and practiced across different African cultures and traditions (Healey & Sybertz, 1996). This brings about the 
universality of hospitality as a character strength, which means it is widely recognized across cultures (Ruch, Proyer, & Weber, 2009; 
Edwards, 2013). Secondly, hospitality is morally valued. According to Harris (1999) and Moila (2002), Africans perceive hospitality as 
a cultural and moral value that is not abstract but a way of life. Thirdly, hospitality contributes to individual gratification, satisfaction, 
and happiness (Peterson, 2000). For instance, in Lashley’s study on hospitality and hospitableness, one of the respondents admitted 
feeling happy by seeing the smile on the faces of the guests (Lashley, 2015). Additionally, hospitality does not diminish other people; 
rather, it raises those who witness it (Peterson & Seligman, 2004). For instance, according to Camargo (2015), hospitality brings about 
feelings of integration with the society, feelings of being cared for by loved ones, and being satisfied with one’s social networks. Thus, 
hospitality is really robustly linked to human wellbeing and flourishing (Park & Peterson, 2006), and it is treasured by peoples of the 
world. This reality makes it a human virtue that is worth cultivating in the young as well as older members of the society.  

Hospitality as a Character Strength 
 The genesis of the term hospitality can be traced to ancient times with its roots in Proto-Indo-European hypothetical language 
(O’Gorman, 2007). The word hospitality is derived from a Greek word ghos-ti, which means stranger, guest, and host (American 
Heritage Dictionary, 2001). In the ancient times, hospitality was perceived as fundamentally organic and important part of the society 
revealing a lot about their cultural values and beliefs (O’Gorman, 2005). Additionally, hospitality was viewed as an honorable tradition 
that is central to human effort (O’Gorman, 2005). In ancient Greece, hospitality was a way of revering the gods, which was so essential 
to civilized life (O’Gorman, 2005).  

In medieval times, hospitality was perceived as not only offering free accommodation to strangers and travelers, but also being 
compassionate to others in monasteries, guesthouses, and hospitals (Hockert, 2015). Later on, hospitality acquired new 
conceptualizations such as mutual duty to protect, receive, accommodate, and feed each other, as well as receiving others, especially the 
disadvantaged without seeking compensation (Hockert,2015). According to Heal (1990), the duty to be hospitable to foreigners was a 
deeply held belief in early modern England. People used a series of private actions to express hospitality (Heal, 1984). Additionally, the 
offering of hospitality and the treatment accorded to travelers was an important value (Heal, 1990). 

The Greek people assumed that true hospitality did not mind who the visitor was, or their apparent position in life. Generous 
hospitality spontaneously given to a stranger was the same as that accorded to a god (O’Gorman, 2007). The Greeks believed that human 
beings were rewarded with preferential treatment by the gods because of their honorable behavior (O’Gorman, 2005). Additionally, 
hospitality provides the motivation to pursue the virtue of hospitableness (Telfer, 1996). On another plane, violation of hospitality 
brought wraths of the gods (O’Gorman, 2005). The ancient Romans kept the law of hospitality and the custom of hospitality was 
common to all nations in Italy (Julian, 2012). Similar to the Greeks, violation of hospitality was considered sinful and a great crime in 
Rome (O’Gorman, 2007).  

On the contrary, however, Gathogo (2003) found out in his study on ‘Christ’s Hospitality’ that, in some European contexts, 
uninvited guests are often perceived as disturbance of one’s program. Making unexpected visits is deemed as being impolite. In the 
same study, some respondents observed that having strangers in one’s hospitality is not a well-developed concept particularly in modern 
central and Northern Europe (Gathogo, 2006). In German culture for instance, unexpected visits during meal time are viewed as being 
rude.  Further, fences surround houses and children are not encouraged to go into other people’s compounds (Gathogo, 2006). This is a 
similar situation in some places in the United States of America, where the law allows owners to shoot trespasser who steps on their 
ground (Fuerman, 2016; Gathogo, 2003; Gathogo, 2006; Keyes, 2002). According to Gathogo (2003), the German presence of fence 
that prevents the visitor from getting into the compound is a strong symbol in itself.  
 Similarly, Africans perceive hospitality as a basic element in human relations that persists till today, and essentially, it is among 
the fundamental values of a native African man (Ezenweke & Nwadialor, 2013). Africans view hospitality as generosity voluntarily 
given without expecting anything in return (Derrida, 1998; Gathogo, 2006). It is the willingness to love, to give, to assist, to help, and 
to carry each other’s burden without necessarily profit or reward as the motivating factors (Gathogo, 2008). Africans based hospitality 
on the fact that no one exists alone; rather, each and every one is part of the whole community (Gathogo, 2006; 2008; 2013). Further, 
hospitality portrayed people depending on each other in the community where there is communal readiness to assist each other (Mbiti, 
2015).  

Furthermore, Africans expressed hospitality by leaving whatever one is doing to welcome the visitor, make the guest feel at 
home, enjoy a friendly conversation, and serve food and drink (Healey &Sybertz, 1996). Africans express hospitality through 
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interdependence where the contribution of every member of the society is important and necessary (Mutugi, 2013). By so doing, 
hospitality manifests the African sense of communality (Mutugi, 2013). Additionally, traditional Africans extend both hands in welcome 
of the visitor as a symbol of hospitality (Healey &Sybertz, 1996). In the traditional African cultures, all people are welcomed and the 
feeling of togetherness among the people surpasses all forms of formal invitations (Ambe, 1993). Thus, even when guests come without 
an invitation, the door is always open. The householder shows kindness and welcomes them with open hands and arms (Healey 
&Sybertz, 1996).   

In Kenya among the Agikuyu traditional society, the practice of hospitality is a duty and a customary rule which requires that 
visitors and travelers of all genders be fed and if necessary, be provided with somewhere to sleep (Kinoti, 2010). Hospitality has some 
great contribution to the wellbeing of the individuals and society (Cohn, Fredrickson, Brown, Mikels, & Conway, 2009; Kinoti, 2010; 
McMahan & Estes, 2011; Ruch, Proyer & Weber, 2009). Furthermore, Kinoti observes that hospitality was so common and warm-
hearted among the Agikuyu that nobody was worried about food while on a journey, and indeed, neighbours never refused to lend 
(Kinoti, 2010). According to the Agikuyu community, the expression of hospitality was based on three aspects: spontaneous giving, 
offering a meal to a visitor, and speed. Spontaneous giving refers to giving away willingly what belongs to one. Giving is a gesture 
expected of anyone who receives visitors at home (Kinoti, 2010).   

A hospitable person does not wait to be visited, sometimes householders persuade a passer-by to stop and have something to 
bite (Kinoti, 2010). For instance, it was a common gesture in Agikuyu culture for a person to send someone else in order to offer him 
hospitality. As Kinoti (2010) found out, when an elder slaughtered a bull, he sent for young men of the neighbourhood to come and 
stretch out the hide to dry. This gave the elder an opportunity to offer hospitality to the young men as prescribed by custom (Kinoti, 
2010). The traditional Agikuyu were quick to serve their visitors. Indeed, quick service was the essence of hospitality, and the sense of 
urgency put into matter of being hospitable distinguished the generous person from the stingy person (Kinoti, 2010).  

Young Adults, Character Strengths, and Hospitality 
The ultimate aim of parents, educators and societies is to raise virtuous children (Park & Peterson, 2005). Identification and 

cultivation of character strengths (virtues) in children and youth are among the chief interests of educators, philosophers, and theologians 
across different cultures and eras (Park & Peterson, 2005). According to Seligman (2002), positive psychology emphasizes building the 
good life by identifying and fostering individual strength of character. Good character is critical for lifelong optimal human development 
(Colby, James, & Hart, 1998). Additionally, good character is at the core of positive youth development, and it is what parents look for 
in their children, what siblings look for in their brothers and sisters, what friends look for in each other, and what teachers look for in 
their students (Park & Peterson, 2005). Accordingly, the practice of character strengths is linked to positive youth development including 
desirable outcomes such as school achievement, vocational aspirations, good interpersonal relations, and community involvement 
(Steen, et al., 2003). Similarly, the practice of character strengths such as perseverance, hope, and zest, work as a cushion against a 
variety of negative outcomes including psychological disorders (Park & Peterson, 2003; 2008).    

A study carried out in the United States by Steen, Kachorek, and Peterson (2003) on Character Strengths among Youth depicts 
the importance young people have placed on the practice of character strengths. According to this study, certain strengths of character 
such as leadership, practical intelligence, wisdom, love of learning, social intelligence, spirituality, and capacity to love and to be loved 
were highlighted as of great value to young people (Steen, et al., 2003).  Such character strengths and virtues contribute to the flourishing 
of individual young persons and the entire society (Park & Peterson, 2009; Ruch, Proyer & Weber 2009).  Similarly, the practice of 
hospitality as a character strength is treasured because it contributes to the flourishing of all members of the society (Edwards, 2013; 
Hausler, Strecker, Huber, Brenner, Hoge, & Hofer, 2017; Kinoti, 2010; Ruch, Proyer & Weber 2009). Hospitality was one of those 
African moral and cultural values that parents integrated into their Christian way of life. Parents would then instil the spirit of hospitality 
in their children right from childhood (Gathogo, 2006; Moila 2002). 
 
Empirical Literature Review 
 

This section of review focused on correlation between hospitality as a character strength and human flourishing. Good character 
is essential to psychological, social, and emotional wellbeing, and an important indicator of healthy, positive lifelong development and 
flourishing (Colby & Damon, 1992; Edwards, 2013; Hausler, Strecker, Huber, Berner, Hoge & Hofer, 2017; Negovan, 2010; Park & 
Peterson, 2008; Park & Peterson, 2009; Ruch, Proyer & Weber, 2009; Weissberg & Greenberg, 1997).  In a study on character strengths 
and positive youth development, Park found that certain strengths of character for instance being hopeful, kind, and socially intelligent, 
having self-control and perspective, promotes flourishing and could also buffer against the negative effects emanating from stress and 
trauma, as well as preventing or mitigating disorders in their onset (Park, 2004).   

According to Littman-Ovadia and Lavy (2012), the practice of character strengths has been linked with a host of psychological 
outcomes, such as emotional wellbeing exemplified by positive affect and life satisfaction. Further, character strengths are allied to 
psychological wellbeing manifested through self-acceptance, environmental mastery, a sense of purpose in life, as well as physical and 
mental health, (Hausler, Strecker, Huber, Brenner, Hoge, and Hofey, 2017; Leontopoulou & Triliva, 2012; Ryff & Keyes, 1995)   
Additionally, Hausler, Strecker, Huber, Brenner, Hoge, and Hofey (2017) highlighted that character strengths are a potential starting 
point for increasing individual wellbeing in general. As character strengths that are valued across cultures, hospitality is engrained in 
the African cultural and moral values (Moila, 2002). Africans value hospitality because it promoted the flourishing of individuals and 
the community (Kinoti 2010; McMahan & Estes, 2011). Moila (2002) argued that any disruption of the wellbeing of a community 
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demands a shared common meal by the members of the community for restoration to earlier state. Further, hospitality is a powerful tool 
that unites community, ancestors, and God (Moila, 2002). From the psychological perspectives, values contribute to individual’s and 
community’s wellbeing (Deci & Ryan, 2008). Character strengths are considered to be the basic building blocks of human goodness 
and human flourishing (Peterson & Seligman, 2004; Niemiec, 2013). 
 Different scholars present varied conceptualizations of human flourishing construct. According to Huppert and So (2013), 
flourishing is a combination of positive affect and effective functioning. It also refers to wellbeing and the experience of life going well 
(Huppert & So, 2013).  Flourishing epitomizes mental health, and it relates to high levels of mental well-being (Huppert, 2009; Keyes, 
2002; Ryff & Singer, 1998). Keyes and Annas (2009) argued that, mental wellbeing does not suggest absence of mental illness, rather, 
it is a distinct feature of effective functioning and positive feelings. Consequently, Keyes (2002) claimed that flourishing is the product 
of mentally healthy individuals having high levels of emotional wellbeing, feeling happy and satisfied, and having a purpose in life. 
More to that, flourishing persons feel some degree of accepting all parts of themselves, have mastery of environment, have a sense of 
personal growth in the sense that they are growing, evolving, and changing, and they have a sense of autonomy and an internal locus of 
control (Dougherty & Dunn, 2008; Keyes,2002; Losanda & Fredrickson ,2005). This corresponded to Ryff and Keyes’ (1995) 
conceptualization of psychological wellbeing indicating that flourishing is synonymous to wellbeing.  

Keyes (2002) considered people who are not flourishing to be languishing. For instance, Keyes (2002) carried out a study in 
the United States among adults aged between 25 to 74 years. The study compared and investigated prevalence and psychosocial 
functioning associated with the categories of mental health and major depression. The study revealed that languishing individuals 
manifested amount of chronic diseases such as major depression and activity limitation, whereas flourishers were in exceptionally better 
physical health and functioned well (Corey, 2002). Flourishers were high in positive emotions and positive functioning, whereas 
languishing individuals reported both low positive emotions and positive functioning (Johnson, Jones, Scholes, & Carras, 2013) such as 
feeling void, stuck in life, and lack of interest and engagement (Johnson, Jones, Scholes, & Carras, 2013; Keyes, 2005; 2013).  
Individuals who are neither flourishing nor languishing are considered to have moderate mental health (Keyes, 2005; 2013; Ryff, 1989; 
Ryff & Keyes, 1995).    
 According to Johnson, Jones, Scholes, and Carras (2013), Keyes (2002; 2007), and Lamers (2012), flourishing involves the 
presence of mental health characterized by the presence of high levels of emotional wellbeing and positive functioning (Karas, Cieciuch, 
& Keyes, 2014; Keyes, 2006). According to Huppert (2009), Huppert and So (2013), and Keyes (2002), flourishing refers to having 
high levels of both eudaimonic wellbeing and hedonic wellbeing. Hedonic wellbeing comprises emotional wellbeing which in turn 
consists of components that include; life-satisfaction, happiness, and the balance between positive and negative feelings (Diener, 1984), 
whereas eudaimonic wellbeing is made up of social wellbeing and psychological wellbeing. 

Emotional wellbeing consists of a positive balance of pleasant to unpleasant feelings and mental assessment of being satisfied 
with life (Keyes, 2003; Lamers, Bohlmeijer, Westerhof, ten Klooster, & Keyes, 2011; Machado, & Bandeira, 2015). For instance, the 
pleasant feelings are operationalized as positive affect, happiness, and life satisfaction (Langeland, 2014). Positive emotions is 
exemplified by feelings such as cheerfulness, being in good spirits, happiness, peacefulness, being satisfied, calmness, and being full of 
life (Langeland, 2016).  Life satisfaction is reflected by a sense of satisfaction with past or present life (Keyes, 2003). The feelings of 
happiness are reflected by being happy with one’s past or present life (Keyes, 2003). According to Fredrickson (2004), positive emotions 
expand people’s cognitive activities, reduce arousal of persistent negative emotions, activate psychological resilience, and fuels physical 
and psychological wellbeing. Consequently, this improves people’s emotional wellbeing leading to human flourishing (Langeland, 
2014).  Similarly, the practice of hospitality contributes to individual’s emotional wellbeing by evoking positive emotions such as 
happiness. For instance, in Lashley’s study on hospitality and hospitableness, one of the respondents admitted feeling happy by seeing 
the smile on the faces of the guests (Lashley, 2015).  

On another plane, social wellbeing focuses on aspects that define optimal functioning in life such as social integration, social 
coherence, social contribution, social acceptance, and social actualization. Social integration entails the assessment of the quality of an 
individual’s relationship to community and society (Keyes, 1998). Further, it is the degree to which individuals feel they share something 
in common with others who make their social reality. Socially integrated persons feel that they fit to the society. Social contribution 
focuses on one’s social value which includes the belief that one is an important member of society, and possesses something valuable 
to give to the society (Keyes, 1998).  Social coherence refers to the view of the quality, organization, and operation of the social world, 
and a concern for knowing about the world (Keyes, 1998).  

Socially coherent individuals endeavor to understand what is happening around them rather than being concerned with the 
nature of world they live in (Keyes, 1998; Lashley, 2008). Social actualization is the belief in the development of society and the sense 
that it’s potential is realized through its institutions and citizens. Healthier individuals recognize society’s potential and are hopeful 
about the condition and future of society. Finally, social acceptance entails the understanding of society through the character and 
qualities of other people. Persons who demonstrate social acceptance think that others are capable of kindness, trust others, and believe 
that people can be productive (Keyes, 1998; Lashley, 2008).  

Conversely, the practice of hospitality contributes to the social wellbeing of individuals and society at large. For instance, 
according to Healey and Sybertz (1996), hospitality is a way of life that is closely bound with personal and communal relationships. 
This brings about the aspects of social integration; in which individuals feel they fit in the community, and social acceptance where 
individuals show kindness to others thus promoting interpersonal relationships. Hospitality is grounded on the fact that no one exists 
alone; rather, each and every one is part of the whole community (Gathogo, 2008). This manifests social contribution, in which through 
hospitality, individuals contributes to the welfare of the whole community.   
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The third dimension of human flourishing is psychological wellbeing that focuses on human development and existential 
challenges. Ryff (1989) identified six sub-dimensions that describe psychological wellbeing. The sub-dimensions include personal 
growth, autonomy, positive relations with others, environmental mastery, purpose in life, and self-acceptance, (Dougherty & Dunn, 
2008; Garcia, Nima, & Kjell, 2014; Guo, Tomson, Guo, Li, Keller, & Soderqvist, 2015; Losanda & Fredrickson, 2005; Ryff, 1989, Ryff 
& Keyes, 1995; Machado & Bandeira, 2015; Seymour, 2015; Vescovelli, Albieri, & Ruini, 2014).  
 The first sub-dimension of psychological wellbeing is personal growth that is a fundamental element that contributes to optimal 
psychological functioning (Ryff, 1989; Ryff & Singer, 1996). Effective psychological functioning requires a continuous development 
and growth of one’s self in order to expand as a person (Negovan, 2010; Ryff, 1989; Ryff & Singer, 1996).  Personal growth is achieved 
through personal actualization and awareness of one’s abilities (Ryff, 1989; Ryff & Singer, 1996).  
 Focusing on the sub-dimension of autonomy, literature emphasizes that, human beings possess qualities such as self-rule, 
independence, and the regulation of behavior (Ryff, 1989; Ryff & Singer, 1996; Seymour, 2015). Self-actualizers are described as 
showing independent functioning and resistance to the influence of culture (Ryff & Singer, 1996). Thus, an individual capable of 
functioning effectively is described as having an internal locus of evaluation, whereby one does not depend on others for approval, but 
evaluates oneself by personal ideals (Ryff, 1989; Ryff & Singer, 1996; Stegeman, 2014). 

The sub-dimension of positive relations with others is concerned with interpersonal relationship. This refers to a close 
association between two or more people that may range in duration from being to enduring (Ryff, 1989; Ryff & Singer, 1996; Seymour, 
2015). Many theories on human relations emphasize the importance of sincere and trusting interpersonal relationships (Ryff, 1989; Ryff 
& Singer, 1996). A person’s ability to love for example is perceived as a significant component of mental health (Ryff, 1989). Moreover, 
a better understanding of relationships and values, and possessing the skills to develop them, enhances good relations at places of work, 
in family, and in the society, thus building a world that is safe and more civilized (Roffey, 2012). Self-actualizers are empathic and 
affectionate to all human beings, are capable of making deeper friendships, and can identify themselves with others (Ryff, 1989; Ryff 
& Singer, 1996). Thus, a positive relationship with others is emphasized in the conceptions of psychological wellbeing (Ryff, 1989; 
Ryff & Singer, 1996). 
 Another sub-dimension of psychological wellbeing is environmental mastery that entails the ability of a person to choose or 
create environments suitable to his or her mental conditions (Garcia, Nima, & Kjell, 2014; Ryff & Singer, 1996; Seymour, 2015). 
Additionally, maturity manifests itself when a person is able to participate in a significant sphere outside of self (Ryff, 1989; Ryff & 
Singer, 1996). Environmental mastery demands one’s ability to advance in the world and change it in creativity through physical or 
mental activities (Ryff, 1989; Ryff & Singer, 1996). Active participation in and mastery of the environment are elements of an integrated 
framework of positive psychological wellbeing (Ryff, 1989; Ryff & Singer, 2008; Seymour, 2015). 

Concerning the sub-dimension of purpose in life, Frankl (1946/2004) observes that, searching for meaning in life is the main 
motivation of human beings, and this serves as a central component of people’s psychological and subjective wellbeing (Damasio, 
Pimenteira de Mello, & Pereira de Silva, 2013; Klein,2017; Perugini, Iglesia, Solano, & Keyes, 2017). Further, maturity entails a clear 
understanding of the purpose in life, a sense of directedness, and intentionality (Ryff, 1989; Ryff & Singer, 1996). Additionally, 
individuals are engaged in changing their purposes or goals of life, to become more productive and emotionally integrated in later life 
(Ryff & Singer, 1996). Consequently, one who functions positively has goals, intentions, and a sense of direction, all of which contribute 
to the feeling that life is meaningful (Ryff, 1989; Ryff & Singer, 1996). 
 Lastly, the sub-dimension of self-acceptance is a fundamental component of mental health.  It is a characteristic of optimal 
functioning, maturity, and self-actualization (Ryff, 1989; Ryff & Singer, 1996). According to Carson and Langer (2014), absence of the 
ability to unconditional self-acceptance can lead to a variety of emotional problems. Bernard (2013) observes that, self-acceptance can 
be a catalyst for alleviation of emotional misery, as well as an energizer supporting growth towards happiness and fulfilment. Further, 
self-acceptance involves a realistic, personal awareness of one’s strengths and weaknesses (Bernard, 2013). Moreover, Shepard (1979) 
notes that self-acceptance is achievable when one tolerates his or her imperfections, rather than being critical to self, or trying to solve 
own defects. Accordingly, it is important to accept one’s self and past life (Bronfman, Cisternas, Lopez-Vazquez, Maza, & Oyanedel, 
2015; Niemiec, 2013; Ryff, 1989; Ryff & Singer, 2008; Schwaz & Boehnke, 2004). Consequently, having positive attitudes towards 
self and the practice of character strengths are vital aspects of positive psychological wellbeing (Ryan, Huta, & Deci, 2006; Ryff, 1989; 
Seymour, 2015). 
 Equally, the practice of hospitality contributes to the psychological wellbeing of the society, thus promoting human flourishing. 
For instance, a study by Kinoti on Gikuyu traditional moral values among old, middle and young age group Gikuyu members revealed 
that the practice of hospitality promoted goodwill between people (Kinoti, 2010). People took care of each through provision of food 
and this averted any possible curse (Kinoti, 2010). This in turn promoted positive relations in the community. The same study revealed 
that a hospitable person does not only cater for his own future welfare but also for that of his children and other members of the 
community (Kinoti, 2010). Thus, through hospitality, individuals are able to participate in a significant sphere outside of self (Ryff, 
1989; Ryff & Singer, 1996), own family and community. This in turn promotes the aspect of environmental mastery through creatively 
changing the lives of visitors who come to their homes. According to Kinoti (2010), the practice of hospitality was valued mainly 
because it promoted the wellbeing of the community and the welfare of the individuals in the community. 
 
 
Literature Gap 
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Values are categorized as character strengths, and they contribute to human flourishing (Lopez & Synder, 2007; Keyes, 
Fredrickson, & Park, 2012; Peterson & Seligman, 2004; Selvam, 2010). However, there has been a marked shift in the understanding 
and expression of hospitality among societies today. Hospitality is a perennial value in all cultures, but it is being altered as a result of 
modernization exhibited through trends like urbanization (Healey & Sybertz, 1996; Meler & Lemmer, 2015). Due to the work and 
demands of urban life, people have less time to welcome others to their homes and offer hospitality (Healey & Sybertz, 1996). This 
realization was the main reason for this study. However, psychological literature on hospitality as a character and its contribution to 
human flourishing are limited. Instead, too much of the emphasis is on hospitality as an industry. More to that, there are no known 
psychological studies on correlation between hospitality and human flourishing in Kenya from the literature reviewed (Ryff, 1989; 
Keyes, 1998; Seymour, 2015). 

III RESEARCH METHODOLOGY 
 

Quantitative research design was employed. The sample for the study comprised of 308 young African adults purposely selected 
from four parishes in Nairobi and Nakuru Counties, Kenya.  The parishes were purposively sampled because of the diverse representation 
of population. Convenience sampling was employed to select two parishes from Nairobi County and two parishes from Nakuru County 
because of the presence of established young adults’ groups in the church.   

Adult Mental Health Continuum Scale- short form (MCH-SF) and Hospitality Scale were employed as instruments for data 
collection. MCH-SF comprehensively measures the degree of positive mental health across the dimensions of emotional, social, and 
psychological wellbeing (Solano, 2014). The Mental Health Continuum comprise of three levels of positive mental health: Flourishing, 
moderate, and languishing mental health (Guo et al, 2015; Keyes, 2005; 2013). The MHC-SF consists of 14 items that were chosen as 
sample items representing the construct definition for each aspect of wellbeing. Three items were chosen (interested in life, happy, and 
satisfied) to represent emotional wellbeing, six items (one item from each of the 6 dimensions) were chosen to represent psychological 
wellbeing, and five items (one item from each of the 5 dimensions) were chosen to represent social wellbeing (Guo, et al., 2013; Keyes, 
2002; 2009; Keyes, 2017; Petrillo, Capone, Caso, & Keyes, 2015).  

The respondents are asked to rate the frequency of every feeling on a 6-point Likert Scale (0=never, 1-once or twice a month, 
2=about once a week, 3= two or three times a week, 4=almost every day, 5=every day). To be diagnosed with flourishing mental health, 
individuals must experience ‘everyday’ or ‘almost every day’ at least one of the three signs of emotional wellbeing and at least six of 
the eleven signs of psychological and social wellbeing during the past month. Individuals who exhibit low levels (‘never’ or ‘once’ or 
‘twice’) during the past month on at least one measure of emotional wellbeing, and low levels on at least six measures of psychological 
and social wellbeing are diagnosed with languishing mental health. Moderately mentally healthy are neither languishing nor flourishing 
(Guo, et al., 2015; Keyes, 1998; Keyes, 2005; 2007; 2009; Ryff, 1989; Petrillo, Capone, Caso, & Keyes, 2015).  

MHC-SF is scored by summing up the items yielding a total score ranging from 0 to 70. Subscale scores range from 0 to 15 
for the emotional wellbeing, from 0 to 25 for social wellbeing, and from 0 to 30 for psychological wellbeing (Keyes, 2009). Flourishing 
mental health is defined by reporting greater or equal to one of the three emotional wellbeing signs, and six of the eleven social and 
psychological subscale combined experienced “everyday” or “5 – 6 times a week”. Higher scores indicate greater levels of positive 
wellbeing (Keyes, 2009).  

A research carried out by Perugini, Iglesia, Solano and Keyes (2017) in an Argentinean context indicate that MHC-SF has 
shown excellent internal consistency (>.80) and discriminant validity in adolescents of ages 12-18 and adults in the United States, in the 
Netherlands, and in South Africa (Keyes, 2002; 2005, 2006; 2007; Keyes, Biswas-Diener, & King, 2008; Lamers, Westerhof, 
Bohlmeijer, ten Klooster, & Keyes, 2011 Westerhof & Keyes, 2009). The total MHC-SF scale reported an internal consistency 
coefficient (Cronbach’s alpha) of .89 (Perugini, Iglesia, Solano & Keyes, 2017).  

The Hospitality Scale has 9-items scored in a 5-point Likert scale, where 1 means “Very much unlike me.” and 5 means “Very 
much like me.” Typical items of the scale read: “I make sure that my guests have better food than what I would normally have” or “I 
enjoy spending ample time with my guests”. These items were identified from literature review.  In an unpublished data-set, the 
correlation between the items was significant indicating that the items were measuring related dimensions that add together to form a 
single construct. Factor Analysis using Principal Component Analysis with Varimax Rotation suggested the emergence of a two-factor 
model : Dispositional Hospitality (with 6 items) that explained 30.33% of the total variations (Eigenvalue = 2.73) and Logistical 
Hospitality (with 3 items) explaining 15.03% of the variance (Eigenvalue = 1.353). Further, the results reported internal consistency 
coefficient (Cronbach’s alpha) of .919 for dispositional hospitality, and internal consistency coefficient (Cronbach’s alpha) of .785 for 
logistical hospitality. The overall Hospitality Scale reported an internal consistency coefficient (Cronbach’s alpha) of .657. Hence, the 
scale is considered reliable to be used among Kenyan population. 
Data analysis employed Statistical Package for the Social Sciences (SPSS). Pearson’s Package Moment Correlation Tool (Pearson’s r) 
was used to give insights on the association between hospitality and human flourishing.  

Ethical Considerations 
  The researcher endeavored to safeguard the dignity of participants by appreciating their right to choose to participate or 
withdraw from the study, to remain anonymous, and to be assured of privacy and confidentiality. In order to enhance confidentiality and 
privacy, the researcher used initials and numbers to identify participants. The researcher took all reasonable measures to protect 
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participants from any psychological harm. All data collected was handled, preserved and stored with ultimate confidentiality before and 
after the research.  

IV. RESULTS AND DISCUSSION 
 

Research Question 
 
Was there a correlation between hospitality and human flourishing among young African adults in Nairobi and Nakuru counties? 
 

Pearson’s correlation was used and results summarized in Table 4.1. The study found a significant positive correlation between 
the overall hospitality score and human flourishing score (r=.417, p<.01). The study also found out that hospitality had significant 
correlation with the three dimensions of human flourishing. For instance, the overall hospitality had significant correlation with 
emotional wellbeing (r=.417, p<.01), social wellbeing (r=.278, p<.01) and psychological wellbeing (r=.341, p<.01). Lastly, while 
dispositional hospitality is more aligned to emotional wellbeing (r=.422, p<.01), logistical hospitality is significantly correlated to 
psychological wellbeing (r=.284, p<.01). 

 
Table 4.1: Pearson’s Correlation Matrix showing the Correlation between Hospitality and Human Flourishing variables   

  Over. 
Hosp. 

Hum. 
Flor. EWB SWB PWB Dis. 

Hosp. 
Log. 
Hosp. 

Overall hospitality 1       

Human Flourishing .417** 1      

Emotional Well Being .417** .750** 1     

Social Well Being .278** .809** .531** 1    

Psychological Well Being .341** .838** .447** .439** 1   

Dispositional Hospitality .919** .428** .422** .307** .334** 1  

Logistical Hospitality .785** .258** .266** .137* .284** .476** 1 

Note4: Sample size = 283, **Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed). 

  The study further revealed a significant positive correlation between hospitality and dimensions of human flourishing, that 
includes  Psychological wellbeing that encompasses (personal growth, autonomy, positive relations with others, environmental mastery, 
purpose in life, and self-acceptance); Social wellbeing that comprises (social integration, social coherence, social contribution, 
socialacceptance, and social actualization); Emotional wellbeing which consists of (life-satistfaction, happiness, and the balance between 
positive and negative feelings. ) for instance, the study revealed that  overall hospitality had significant and positive correlation with 
self-acceptance (r=.316, p<.01) positive relations with others (r=.291, p<.01) and environmental mastery (r=.285, p<.01) as summarized 
in Table 4.6. The results of Table 4.2 further displayed that dispositional hospitality had significant positive correlation with positive 
relations with others (r=.316, p<.01), environmental mastery (r=.300, p<.01) and social integration (r=.295, p<.01) whereas logistical 
hospitality had significant positive correlation with self-acceptance (r=.248, p<.01) and social contribution (r=.229, p<.01). 

 
 
 
 
 
 
 
Table 4.2: Pearson’s Correlation Matrix showing the Correlation between Hospitality and Sub-scales of Social and Psychological 
wellbeing 
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  Over. 
Hosp. 

Dis. 
Hosp. 

Log. 
Hosp. 

Soc. 
Contr. 

Soc. 
Inter. 

Soc. 
Act. 

Soc. 
Acc. 

Soc. 
Coher. 

Overall hospitality 1               
Dispositional Hospitality .919** 1       
Logistical Hospitality .785** .476** 1      
Social Contribution .231** .182** .229** 1     
Social Integration .284** .295** .171** .382** 1    
Social Actualization .176** .201** 0.076 .277** .321** 1   
Social Acceptance .146* .203** 0.005 .199** .331** .428** 1  
Social Coherence .120* .171** 0 .214** .208** .452** .476** 1 
Self-Acceptance .316** .290** .248** .387** .370** .179** .247** .145* 
Environmental Mastery .285** .300** .164** .266** .312** .245** .199** .208** 
Positive Relations with others .291** .316** .151* .252** .240** .204** .232** .196** 
Personal Growth .238** .227** .173** .199** .244** .256** .140* .184** 
Autonomy .172** .148* .150* .234** .274** .200** 0.086 .157** 
Purpose in life .194** .180** .150* .199** .249** .135* .174** .182** 

Note5: Sample size = 283, **Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed). 
 

V. DISCUSSION 

  Generally, there is a significant positive correlation between hospitality as a character strength and human flourishing (r = .417, 
p<.01). These findings are in agreement with Colby and Damon (1992) and Negovan (2010) who opined that good character is essential 
to emotional, psychological, and social wellbeing, and an important indicator of healthy, positive lifelong development and flourishing. 
Park and Peterson (2006) observed that certain strengths of character for instance being hopeful, kind, and socially intelligent, having 
self-control and perspective, promotes flourishing and can also buffer against the negative effects emanating from stress and trauma, as 
well as preventing or mitigating disorders in their onset. Additionally, Hausler et al. (2017) stated that character strengths are a potential 
starting point for increasing individual wellbeing in general.   
The results of this study revealed a significant positive correlation between hospitality and human flourishing among young African 
adults in Nairobi and Nakuru counties.  
 
Conclusion 
 

The findings of this study revealed a significant positive link between hospitality and human flourishing in the young African adults 
from Nairobi and Nakuru counties. This implies that emotional, psychological, and social wellbeing are important indicators of healthy, 
positive lifelong development and flourishing which in turn improves hospitability of the young African adults.   

Recommendations  

Policy Recommendations 
This study proposes two recommendations. First, the study recommends that young adults be guided and trained in character 

strengths such as hospitality so that African cultural values are preserved and their flourishing is enhanced. This will be accomplished 
through giving guidance, seminars and workshops on character strengths. Second, given that a significant positive relationship was 
established between hospitality and human flourishing, the present study recommends training children from an early age the value of 
hospitality and generosity.  

This will be achieved by encouraging children to practice the value of sharing what they have with others at home, school, and 
in the society. Further, it will be attained when parents and significant others practice genuine hospitality thus becoming role models 
that can be emulated by children. More to that, leaders holding different positions in the society can help instill the value of hospitality 
by executing their duties guided by character strengths such as respect, honesty, integrity, love, kindness…etc. This will in turn allow 
young people and children learn to be hospitable without expecting anything in return. Subsequently, this will help build strong positive 
relationships with others in the society.    
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Abstract- This study aims to analyze the influence of the POGIL model on the critical thinking skills of Islamic students and due at 
MA Nurul Ulum, Malang City on Geography learning, the hydrosphere phenomenon and its impact on life material. This type of 
research is a Quasi-Experimental Design with non-equivalent Pretest-Posttest control group design. The results of the study showed 
that after being given treatment in learning, students were given posttest with the mean results in the control class was 67.08 and in 
the experimental class was 81.60. Hypothesis testing of posttest results data showed that there are significant differences in students’ 
critical thinking skills in both classes. Based on the results of the analysis, it can be concluded that the POGIL learning model has a 
significant influence on the critical thinking skills of the MA students. 
 
Keyword: POGIL learning model, critical thinking skills, process oriented, guided inquiry 
 
 

I. INTRODUCTION 
 
Competencies that are expected to be possessed in human resources are currently more focused on thinking skills (Greenstein, 

2012). The results of research from Hanover Research (2011) on several institutions in the world show that there are twenty-seven 
types of 21st century skills needed by the world of work and there are four skills that rank first or most urgently to be owned by the 
community. The four skills that are very urgent to be mastered by the community are collaboration and team work, creativity and 
imagination, critical thinking, and problem solving. The 2013 curriculum not only requires students to play an active role in the 
learning process, but also with the level of thinking ability, one of which is the ability to think critically. Thinking is not a static 
process, but always changes constantly and dynamically in every day or every time (Deswani, 2009). Thinking skills that are used 
together with the skills to communicate, collaborate, solve problems, are expected to make students have the full ability to contribute 
to the rapid development of science and technology (Greenstein, 2012). 

Students' critical thinking skills can be developed through learning with a scientific approach (Bensley, 2014). One learning 
model that is considered appropriate with these skills is the Process Oriented Guided Inquiry Learning (POGIL) which is the 
development of guided inquiry. POGIL is cooperative learning rooted in constructivist theory (Dutt, 2010). There are two aspects that 
are emphasized in POGIL namely the material aspects and aspects of the learning process (Hanson, 2006). 

Hanson (2006) states that POGIL learning consists of five learning steps namely orientation, exploration, concept formation, 
application, and closure. At thestage orientation, motivation is given to create students' interest in the material to be learned by 
presenting phenomena related to the material, arousing curiosity, and making connections with prior knowledge. To hold exploration, 
students are given the opportunity to design experiments, make observations, collect, examine, analyze data, or information, 
investigate relationships between variables, and test hypotheses. At thestage concept formation, students are guided through questions 
that require students to think analytically so that students can find their own concepts. After the concept is found, the concept is 
strengthened and expanded at thestage application. At thestage application, students are given the opportunity to apply the 
understanding they have gained in different contexts and use their abilities to solve problems given by the teacher. At thestage 
closure, reflection on what is learned and done on the performance of students. 

The critical thinking skills that have developed in the field have not yet been fully achieved. The questions given in the new class 
reach the level of concept understanding, so we need a learning model that can improve students' critical thinking skills. As is the case 
at MA Nurul Ulum Malang, most teachers use conventional learning models more often than other learning models that are more 
modern and in accordance with 21st century skills. 

Various studies have been carried out to determine the effect and effectiveness of the POGIL learning model on critical thinking 
skills. Research conducted by Nurfitriyah (2017) shows the application of the POGIL method in learning the concept of acid-base 
titration shows that there is an increase in students' critical thinking skills. In addition, research conducted by Balasubramaniam 
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(2015), Radhi (2013), McDonell (2013), and Fishback (2011) shows that the POGIL learning model can improve students' critical 
thinking skills and problem solving. 

Based on these descriptions, the authors conducted research on "The Effect of POGIL (Model Process Oriented Guided Inquiry 
Learning Learning) on the Critical Thinking Ability of Madrasah Aliyah Students". Critical thinking skills are critical reasoning 
activities that involve the formation of concepts and are produced through observation and experience. Critical thinking skills are 
measured using a written test description with several indicators including the ability to formulate problems, make deductions, make 
arguments, conduct evaluations, and draw conclusions. This research was conducted within the scope of the subject matter of the 
hydrosphere phenomenon and its impact on life in class X Geography subjects in the second semester of 2018-2019 academic year. 

Learning theory which is the basis of the POGIL learning model is constructivism. Constructivism is a learning process that 
explains how knowledge is organized in humans. The elements of constructivism have long been practiced in the process of learning 
and learning. The theory of learning in the view of constructivism, states that the child does not receive just that kind of knowledge 
from others, but the child actively builds on his knowledge that the child already has an initial ability to. Critical thinking is an ability 
and habit that really needs to be trained as early and as often as possible 

II. RESEARCH METHODS 
The research design used in this study is quasy experimental design. The sampling technique in this study was purposive 

sampling. The sample in this study were students of class X-IIS-2 as an experimental class and class X-IIS-3 as a control class. The 
reason researchers chose sample classes is because both classes have balanced academic ability. The number of samples in this study 
were 56 students consisting of 30 experimental class students and 26 control class students. Data collection instruments in this study 
were in the form of critical thinking skills test questions and observation sheets. 

Research patterns can be known through the following 1 images. 

Group Pretest Treatment Posttest 

Experiment O1 X O2 

Control O3 Y O4 

Figure 1 Research Design Non Equivalent Control Group Design 
Remarks: 

O1 : Pretest carried out in the experimental group to measure students' critical thinking skills 

O3 : Pretest conducted in the control group to measure students' critical thinking skills 

X    : Application of POGIL learning models 

Y    : Application of learning models discovery learning 

O2  : Postest carried out on the experimental group to measure students' critical thinking skills 

O4  : Postest conducted in the control group to measure students' critical thinking skills  

The test in this study was used to measure critical thinking skills. The questions that were tested were 5-item essay question 
essays with C4-C6 cognitive levels (analyzing, evaluating, and creating). Questions are developed from discourses or articles that 
contain indicators of critical thinking skills that are formulating problems, making deductions, giving arguments, evaluating, and 
making decisions. After the test is done, then the test value is measured using a rubric. 

 
III. RESULTS AND DISCUSSION 

Data Analysis of Students' Critical Thinking Ability 
Prerequisite Test for Inferential Analysis 
Data Normality Test of Students' Critical Thinking Ability 

 
 

Table 1 
Normality Test Results Pretest Students' Critical Thinking Ability 

Test Normality Data Pretest Kolmogorov-Smirnov 
Group Class 

Class Control Class Experiment 

Statistics 0.124 0.113 

Sig. (2-tailed) 0,200 0,200 
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Conclusion Normal Normal 

Source: Processed Primary Data 
  

The normality test calculation results show that the pre-test value of the critical thinking ability of the control class is Sig. = 
0.200> 0.05, this means that H0 is received, so that it can be concluded that these data come from a normal distributed population. The 
results of the calculation of thenormality Kolmogorov-Smirnovtest through SPSS 24 obtained the pre-test value of  the critical 
thinking ability of the experimental class is Sig = 0.200> 0.05, this means that H0 is accepted, so it can be concluded that the data come 
from populations that are normally distributed . The complete results of the normality test calculation of thevalue of pretest critical 
thinking skills can be seen in the appendix. 

 
Final Data Normality Test Research (Posttest) 

The results of the normality test posttest critical thinking abilities of the experimental class and the control class can be seen in 
the following table. 

Table 2 
Normality Test Results Posttest Students' Critical Thinking Ability 

Data Normality Test Posttest Kolmogorov-Smirnov 

Group Class 

Class Control Class Experiment 

Statistics 0.124 0.113 

Sig. (2-tailed) 0,200 0,200 

Conclusion Normal Normal 

Source: Processed Primary Data 
  

The results of the normality test calculation show that the value of posttest the critical thinking ability of the control class is Sig. = 
0.200> 0.05, this means that H0 is received, so that it can be concluded that these data come from a normal distributed population. The 
results of test calculations calculation oftest for normality Kolmogorov-Smirnov through SPSS 24 resultvalue posttest  critical thinking 
skills experiment class is Sig = 0.200> 0.05, this means that H0 is received, so that it can be concluded that these data come from a 
normal distributed population. The complete results of the calculation of the normality of thevalue of posttest critical thinking skills 
can be seen in the appendix. 

Based on the results of the distribution normality test table in table, it can be seen that the significance value in the control class 
and experimental class both in thevalues pretest and posttest are normally distributed, seen from the significance level produced by 
more than 5% (0.05) 

 
 

Homogeneity Test 
Table 3 

Homogeneity Test Results Critical Thinking Ability of Students in the 
Control Class and the Experiment  Class 

 Levene Statistics df1 df2 Sig. Conclusion 

.258 3 108 .856 Homogeneous 

Source: Primary Data Processed 
     
Based on the results of the variance homogeneity test output produced a value (Lavene Statistics) of 0.856 with a significance 

level greater than 5% (0.05), 0.856 which means that students in the control group and the experimental group are the same 
(homogeneous), or in other words diversity or the variance of students' critical thinking skills in the control class is the same as the 
experimental class. 

 
Hypothesis Test Data on Students' Critical Thinking Ability Test Results 
1. Test Independent Samplest-test Initial Value of Students' Critical Thinking Ability (Pretest) 

The results of the hypothesis t-testtest using the program SPSS 24 for Windows are presented in the following table. 
Table 4 
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Test Results Independent Samplest-test Initial Values of 
Student's Critical Thinking Ability (Pretest) 

 
t-test for Equality of Means 

Mean 

T Df 
Sig.  

(2-tailed) 
Class 

Experiment 
Control 
Class 

58.87 57.65 -1.110 54 , 272 
Source: Primary Data Processed 

  
Based on the table it is known that the  valuet of -1.110 and ttable with a significance level (5%) 0.05, degree of freedom (df) = (n-

2), then obtained t(0.05) (54) table = -2.019. Then the results of the value of tcount<ttable, which shows the results of -1,110 <-2,019. As for 
the significance level of 5% (0.05) has a significance value α> 0.05, i.e. sig (2-tailed) of 0.272> 0.05. So it can be concluded that there 
is no significant difference in critical thinking skills between the experimental class and the control class before being given 
treatment, meaning that between the experimental class and the control class students have the same critical thinking skills at the time 
of the pretest. This is reinforced by the experimental class obtaining an average value of 57.65 and the control class having an average 
value of 58.87. 

 
2. Test Independent Samplest-test Final Value of Students' Critical Thinking Ability (Posttest) 

 The results of the hypothesis t-testtest using the SPSS 24 for Windows program are presented in the following table  
Table 5 

Test Results Independent Samplest-test Final Value of 
Student's Critical Thinking Ability (Posttest) 

 
t-test for Equality of Means 

Mean 

T Df 
Sig.  

(2-tailed) 
Class 

Experiment 
Control 
Class 

81.60 67.08 -12.549 54 ,000 
Source: Primary Data Processed 

 
Based on these tables it is known that the value of tarithmetic -12.549 and ttable with a significance level (5%) 0.05, degree of freedom 

(db) = (n-2), then obtained t(0.05) (54)table = -2.019 . So the result values t>ttabel, which shows the results -12.549> -2.019. As for the 
significance level of 5% (0.05) has a significance value α <0.05, i.e. sig (2-tailed) 0.000 <0.05.  

So it can be concluded that there is a significant difference in the ability to think critically between the experimental class and the 
control class after being given treatment, meaning that the results of the critical thinking abilities of the experimental class after being 
treated with the learning model POGIL are better than the control class using the learning model discovery learning. This is reinforced 
by the experimental class having an average value of 81.60 and the control class having an average value of 67.08. 

 
3. Paired Samples  t-test value pretest and Value posttest befikir Critical Ability of Students Classroom Experiment 

Test Results Sample Paired t-test value of pretest and values posttest critical thinking skills of students in the experimental class 
can be seen in the table below. 

  Table 6 
Test Results Paired Samples t-test value pretest and posttest Class Experiment 

Paired Differences 
Mean 

T Df 
Sig.  

(2-tailed) 
Pretest Posttest 

58.87 81.60 -
23.639 29 .000 

Source: Primary Data Processed 
 

Based on the table it is known that the significance value α <0.05, i.e. sig (2-tailed) 0.000 <0.05. So it can be concluded that there 
is a significant difference in the critical thinking ability of experimental class students between before being treated with themodel 
POGIL and after being given the treatment of the model. This is reinforced by the averagevalue pretest of 58.87 andvalue posttest of 
81.60. So it can be concluded that the treatment of themodel POGIL influences students' critical thinking skills. 

 
IV. CONCLUSION 
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Based on the results of the hypothesis test, students in the experimental class using thelearning model POGIL have the ability to 
think critically better than the control class students. The model POGIL has a significant influence on students' critical thinking skills, 
especially in their ability to draw conclusions from solutions to the problem of the hydrosphere phenomenon and its effects in daily 
life. 
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Abstract- Globally there is an increase in the social and economic 
impacts of different kinds of disasters. But the vulnerability to 
disasters can be reduced if any individuals or family has links 
through diverse social networks. As disaster vulnerability is 
socially constructed. In this paper I will attempt to analyze how 
social networks help in providing disaster related information to 
its potential victims and even help in managing disasters in an 
effective manner. 
 
Index Terms- Social Networks, Disasters Management, warning 
 

I. INTRODUCTION 
atural hazards be it earthquake, floods, cyclones, landslides, 
drought, tsunami etc, have now become a world-wide 

phenomenon. Although the increasing frequency and intensity of 
disasters is felt globally but the developed and developing 
countries suffer more from the magnitude and impact of natural 
disasters. Nearly 90 per cent of natural disasters and 95 per cent of 
disaster related deaths world wide occur in developing countries. 
It is estimated that by the year 2025, 80 per cent of the world’s 
population will live in developing countries, and up to 60 per cent 
of them will be highly vulnerable to different kinds of disasters1.  
         The continent of Asia, because of its geographical location 
is particularly vulnerable to different types of disasters. And 
within Asia it is India which suffers heavily from natural disasters 
of every shade and description, on account of its size, population 
and vulnerability. India supports one-sixth of the world’s 
population on just 2% of its landmass. According to one estimate2, 
nearly 59% of India’s land area is prone to earthquakes of 
moderate to high hazard, nearly 12% is flood prone, about 8% is 
cyclone prone, 2% is landslide prone and a long coastline is 
exposed to tsunamis and storm surges. Drought is regarded as 
disaster in slow motion, affect as much as 68% of India’s land 
area. Out of the 35 states and union territories, as many as 27 are 
disaster prone. If we include the perceived threats due to other 
disasters such as chemical and terrorist attacks, then every square 
inch of India is vulnerable, calling for immediate attention and 
sustained effort. 
          Although the occurrence of different kinds of disasters 
cannot be prevented altogether, but their impact can be reduced 

                                                 
1 This paper  is a revised version of what I had presented in the 
2nd India Disaster Management Congress, Vigyan Bhavan, New 
Delhi, 4th -6th November, 2009, 

substantially by undertaking various preparedness and mitigation 
programmes. As nowadays there are a lot of investments in the 
field of disaster management and the government of India has 
taken several steps to reduce the impact of natural disasters. 
Disaster management occupies an important place in the country’s 
policy framework. Today there is a paradigm shift in 
understanding disasters from simply analyzing the causal relations 
and explanation of events and occurrences to preparedness, 
planning and the risk assessment of a potential threat. In spite of 
these, there is an increase in the social and economic impacts of 
different kinds of disasters. Why we have not been able to reduce 
the long-term disaster risks? One of the reasons for this is the 
negligence of a crucial aspect, which is not much researched in 
disaster studies, i.e. the role social networks play in disaster 
management, which I will attempt to, analyze in this paper. 
 

II. SOCIAL NETWORKS AND DISASTER MANAGEMENT 
         Natural disasters occur in all countries of the world. The 
coping capacity to natural calamities of developed countries is 
better than developing countries. People cope with increasing 
hazards if they have the alternative support of social networks in 
times of crisis. The vulnerability to disasters can be reduced if any 
individual or family has links through diverse social networks. As 
disaster vulnerability is socially constructed, i.e. it arises out of the 
social and economic circumstances of everyday living. So what 
are social networks? Social networks are part of a basic 
motivational imperative for ‘safety’ (Kadushin, 2002). It is 
actually the need for physical and emotional safety which 
enhances individuals’ motives and feelings of dependency, trust 
and support, and provides the fundamental basis for social 
cohesion, which is an important characteristic in social networks. 
This is even true in case of disaster based social networks. There 
are different types of social networks, i.e., family, relatives, 
neighbours, or the network link through community - based 
services, etc.    
         In the immediate aftermath of a disaster, the government, 
civil society organizations and people are unprepared to meet the 
challenges of the disaster in terms of relief and rehabilitation. In a 
post-disaster situation it is difficult to reach the affected people 
and carry out the initial relief operations, if the disaster is big in 

2 For more details see the article, Bhandari, R.K. (2006), “Disaster 
Management in India: A New Awakening”, Disaster and 
Development, Vol.1, No.1, pp.1-26. 
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scale, as it was the case of the 1999 super cyclone in Orissa.  In 
case of the 1999 super cyclone in Orissa due to the impassable 
roads with floods, water-logging and obstruction by broken trees, 
the relief activities were delayed, although aid started pouring in 
from charitable institutions, corporate houses, international, 
national and local non-government organizations.  
         During the super cyclone in Orissa many people came from 
far-flung areas to meet their family members in the affected areas, 
although it took them more time to reach the destination than the 
usual time, but still they continued their long and arduous search. 
It is because disasters are basically “family crisis”, emotional 
bonds, expressive and instrumental functions of networks, as well 
as family contacts are crucial for response and recovery (Morrow, 
1997). The family unit, in a disaster acts like “an octopus 
extending its tentacles outward to connect with other social units” 
(Morrow, 1997 Fothergill, 2004). 
         In fact in the 1999 Orissa super cyclone, it was the relatives 
(a type of social network) who were the first to reach the affected 
people of the Orissa and provided them help in terms of cash and 
kind. Even many affected people of the super cyclone shifted their 
family to a relation’s house which was not affected by the disaster, 
as they were prepared to help. It is this forged type of 
interdependence that helped to mitigate the stress and uncertainty 
associated with the disaster. In a crisis situation like the 1999 
Orissa super cyclone it was their social networks who embraced 
their own, stood up and were counted in both presence and 
presents.  
         During disasters in Orissa although there are cases of caste 
based prejudices and discrimination, but during the 1999 super 
cyclone the relatively affluent general caste people with a pucca 
structure who were neighbours (a type of social network) to the 
Harijan people provided them shelter during the super cyclone. It 
is actually the pre-existing norms, practices and relationships 
which helped the affected people to cope with the disaster. Social 
networks were found to be a significant resource during and in the 
immediate post-impact phase of the disaster.     
          In 26th December 2004, there was a massive earthquake in 
the Indian Ocean which triggered off tsunami waves resulting in a 
colossal loss of lives and affecting millions of people in 11 
countries. It even left a trail of destruction in India. Although in 
India it was the fishing sector which was severely affected, but 
within this sector it was women, children, dalits and tribal people 
(the most vulnerable groups), who were the worst impactees of the 
disaster, but were the most neglected in official responses (Walls, 
2005; Choo, 2005; KrishnaKumar, 2005). These vulnerable 
groups have a differential timeframe in their recovery. 
         The response to the tsunami in terms providing relief and 
rehabilitation was overwhelming, but due to the focus on the worst 
affected community i.e. the fisher communities, many dalit and 
tribal communities who were seriously affected by the tsunami, 
were overlooked or actively discriminated in the official response. 
It was the strength of the network of local NGO response which 
helped these vulnerable groups to cope with the disaster. It was the 
network of 12 local NGOs3 i.e. the East Coast Development 
Forum (ECDF) and within it two NGO networks that focused on 

                                                 
3 For more details see the article, Kilby, P. (2008), “The Strength 
of Networks: The Local NGO Response to the Tsunami in 
India”, Vol.32, No.1, pp.120-130. 

the dalits and tribals, i.e. the Irulas’ Tribal Women’s Welfare 
Society (ITTWS) and the Social Awareness Society for Youth 
(SASY), joined the East Coast Fishers Forum (ECFF) which 
helped in forming the ECDF (SASY, 2005a, 2005b). It is ITTWS 
and SASY who understood the needs and priorities of the dalits 
and tribals, and The People’s Rural Education Movement (PREM) 
an NGO from Orissa which formed the common link within the 
diverse membership of the ECDF.  
         The NGO of Orissa i.e. PREM played an important role in 
forming networks as it had gained practical disaster management 
skills from its work in the 1999 super cyclone of Orissa (Das, 
2005). It is through its activities in the 1999 Orissa super cyclone 
that PREM had developed effective approaches to relief and 
accountability systems, which were applied to the tsunami relief 
operations with minimal adjustment. It was the support given by 
the NGO PREM which along with the strength of the local NGO 
networks, helped to develop strong links with the local fisher 
communities, and a long record of trust and credibility, which 
enabled these NGOs to manage successfully the delivery of 
emergency relief and rehabilitation programmes, taking into 
account the needs of vulnerable groups, i.e. the dalits and tribals. 
This shows how network linkages through community – based 
services can help people to mitigate disaster vulnerability and can 
enhance people’s coping strategies. Thus social networks are 
reservoirs for the development of a disaster affected community.  
 

III.  SOCIAL NETWORKS AND DISASTER WARNING 
         The ever increasing complexity of disasters requires that we 
undertake various preparedness and mitigation strategies to reduce 
the adverse societal and economic impact. One of the preparedness 
measures is to provide accurate disaster warning to the disaster 
affected area. Social networks can play a very significant role in 
disseminating the warning message which would eventually help 
in managing disasters.  For example – during the 1999 Orissa 
super cyclone the Indian Meteorological Department (IMD), the 
government agency provided warning about the impending 
cyclone from the radio, television and even from the loudspeaker 
by the government authorities. But the people of Orissa did not 
take the warning issued by the government seriously and even did 
not evacuate as was suggested in the warning and there are a 
number of reasons for it. It is because the affected people did not 
find any difference from this warning with the earlier warnings of 
the past which was given twelve days before the cyclone and had 
affected only two districts of Orissa i.e. Ganjam and Gajapati. 
Even the warning information lacked credibility and specificity. 
So many people were in doubt and they stayed at home and the 
others who wanted to leave had no options as there were no 
adequate cyclone shelters. As a result of which the 29th October, 
1999 super cyclone of Orissa claimed 9800 lives. 
         But on the other hand the warning information from the 
informal sources in the Orissa super cyclone such as the news from 
relatives, neighbours, and from the market places played a major 
role as people believed in it because of the trust on these networks.  
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Even during the 2005 Hurricane Katrina in United States although 
the government warning was issued, but people did not give 
importance to it because of which many lives were lost. But when 
this information was passed from the informal sources of some 
trusted African American women-centered networks in New 
Orleans it carried more authority. It is because of the networks of 
these women that they were able to evacuate a number of 
individuals from the disaster. This shows how women played a 
major role in moving their networks to safety during the crisis 
situation. 
         But the process of transmitting information is highly 
structured and hierarchical. For example – the warning systems 
transmit the information from men to men and the technically 
preferred medium used to disseminate warning is the radio 
although the men might support this, but women with their 
household duties and responsibilities do not have a fixed time to 
listen to the radio so they might remain unaware of the warning. 
          Even the people who receive warnings of risk go through 
different stages that shape their risk perceptions and behaviour. 
The different stages include: hear, confirm, understand, believe, 
personalize, and respond. Although the sequence might not be the 
same for every person, and every stage can be affected by the 
characteristics of the people who hear the warnings such as age, 
gender, level of education etc., even by the nature of the 
information they hear, for instance, how frequently it is repeated, 
and who it is from. Here it is important that the disaster related 
information is given to the person (who can act as an anchor or 
gatekeeper) who because of their position or ability can decide 
what information is relevant and worthy to pass along to other 
members of their network (Kirschenbaum, 2003).  
 

IV. CONCLUSION 
         When one contrasts the basis of social organization in post-
industrial societies, as opposed to pre-industrial societies, one 
finds that kin relationships have reduced greatly in importance 
(Parsons, 1942; 1943; Stephens, 1963). Disasters it appeared are 
like funerals, weddings, were people reestablish what were 
assumed to be highly tenuous relations. Even in highly 
individuated communities relations become highly important to 
families in disaster (Hill and Hansen, 1962:210).  
          Disasters occur in specific geographic locations and usually 
affect populations in proximity to its epicenter. The response to a 
disaster is not confined to its geographical proximity and this helps 
the affected people to cope with the consequences of the disaster. 
It is social networks which provide the social strength to the 
disaster affected people to cope with the disruptive effects of the 
disaster, even if they are physically dispersed it provides them 
social capital to cope with the losses of the disaster. The role of 
social networks in disaster management shows that they touch 
people even if they are not directly or physically involved in the 
actual disaster.  
         Moreover since the warning system in India mainly focuses 
on detection, monitoring and forecasting, but has ignored the other 
crucial aspects of the warning system i.e. the vulnerability analysis 
or measuring the threat level to different sub-groups within a 
population and warn accordingly. So here the importance of social 
networks comes as they not only transfer disaster related 

information to vulnerable groups but also help them to evacuate 
by using the resources already embedded in their daily lives. 
Social networks not only delineate the boundaries of a disaster but 
also act as a means for transferring disaster related information. It 
is important to include the role of social networks at the policy 
level as this would empower people to make them less vulnerable 
in the face of natural hazards and this would act as a disaster 
preparedness measure which would eventually help to manage 
disasters in an effective way.  
         But still there are many aspects about the role of social 
networks in disaster management which is not much researched 
i.e. how gender, caste, ethnic groups through their social networks 
can play to an important role in disaster management? And what 
would be the long-term impact of the social networks in mitigating 
/ preventing disaster risks? These are some of the questions which 
I am posing as there is scarce research on these issues but 
understanding and analyzing these aspects can surely help us to 
solve some of the problems of disaster management.  
 

REFERENCES 
Articles/ Books 

[1] Ariyabandu, M.M and Wickramasinghe. (2003), Gender Dimensions in 
Disaster Management: A Guide for South Asia, ITDG South Asia. 

[2] Bhandari, R.K. (2006), “Disaster Management in India: A New Awakening”, 
Disaster and Development, Vol.1, No.1, pp.1-26. 

[3] Das, Kumar. (2002), “Social Mobilisation for Rehabilitation: Relief Work in 
Cyclone-Affected Orissa”, Economic and Political Weekly, Vol.37, No.48, 
pp.4784 – 4788. 

[4] Dash, B. (2002), “Lessons from Orissa Super Cyclone: Need for Integrated 
Warning System”, Economic and Political Weekly, Vol.37, No.42, pp.4270 -
4271. 

[5] Dash, B. (2005), “Tsunami Warning System: Beyond Technological Fixes”, 
Economic and Political Weekly, Vol. 42, No.4, pp.269-271. 

[6] Drabek, Thomas E., William H.Key, Patricia E. Erickson, Juanita L.Crowe 
(1975), “The Impact of Disaster on Kin Relationships”, Journal of Marriage 
and the Family, Vol.37, No.3, pp.481-494. 

[7] Gaillard, Jean-Christophe., Michael R.M.Pangilinan, Jake Rom Cadag, 
Virginie Le Masson (2008). “Living with increasing floods: Insights from a 
rural Philippine community”, Disaster Prevention and Management, Vol.17, 
No.3, pp.383-395. 

[8] Kilby, P. (2008). “The Strength of networks: the local NGO response to the 
tsunami in India”, Disasters, Vol.32, No.1, pp.120-130. 

[9] Kirschenbaum, A. (2004). “Generic Sources of Disaster Communities: A 
Social Network Approach”, International Journal of Sociology and Social 
Policy, Vol.24, No.10 and 11, pp.94-129. 

[10] Litt, J. (2008), “Getting Out or Staying Put: An African American Women’s 
Network in Evacuation from Katrina”, NWSA Journal, Vol.20, No.3, pp.32- 
48.  

[11] Lubitz, Dag K.J.E., James E.Beakley and Frederic Patricelli (2008). “All 
Hazards Approach to Disaster Management: The Role of Information and 
Knowledge Mangement, Boyd’s OODA Loop, and Network- Centricity”, 
Disasters, Vol.32, No.4, pp.561-585. 

[12] Mileti, D.S. and Paul W. O’Brien (1992), “Warnings during Disaster: 
Normalizing Communicated Risk”, Social Problems, Vol.39, No.1, pp.40 -
57.  

[13] Parida, P.K. (2005), “Understanding Natural Disasters in India: Causes, 
Effects and Solutions”, Man and Development, March, pp.63-80.  

[14] Sabhlok, A. (2008), “Integrated Disaster Management: An Arena for 
Interstate Cooperation amongst States in India”, Man and Development, 
December, pp.17-30. 

[15] Samal, K.C. (2005), “The 1999 Super Cyclone in Orissa: Coping Strategies 
of Women in Ersama block”, Social Action, Vol.55, No.1, pp.72-97.  

[16] Samal, K.C., S. Meher, N. Panigrahi and S. Mohanty (2005), State, NGOs 
and Disaster Management, (Jaipur: Rawat Publications).  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9329
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              230 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9329    www.ijsrp.org 

[17] Singh, Jagbir. (ed.) (2007), Disaster Management: Future Challenges and 
Opportunities”, (New Delhi: I.K.International Publishing House).  

[18] Smith, A.O and S.M.Hoffman (eds.) (1999). The Angry Earth: Disaster in 
Anthropological Perspective, (New York, London: Routelge).  

[19] Suri, S. (2000), Orissa Disaster: Agony of the Living, (New Delhi: Authors 
Press).  
Document 

[20] Fordham, Maureen. Expert Group Meeting on Environmental Management 
and the Mitigation of Natural Disasters: A Gender Perspective, 6-9 
November, 2001: Challenging Boundaries: A Gender Perspective on Early 
Warning in Disaster and Environmental Management, (Turkey: United 

Nations Division for the Advancement of Women, International Strategy for 
Disaster Reduction).  

 

AUTHORS 
First Author – Dr.Niharika Mohapatra, is a post-doctoral fellow, 
ICSSR, after completing her doctorate from Jawaharlal Nehru 
University, New Delhi, in the Centre for the Study of Social 
Systems, School of Social Sciences. Her research interest is 
disaster studies., Email-id: mohapatra.niharika@gmail.com

 

 
 

 
 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9329
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019             240 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9330    www.ijsrp.org 

Intra-Articular Ozone Therapy in Osteoarthritis of 
Knee in Reducing Pain and Improving Function in a 

Tertiary Care Hospital in North-East India: A 
Randomized Controlled Study 

Janet M1, Joy Ak2*, Nilachandra L3, Ningthemba Y4, Margaret Ch5, Chandrakant P6, Sreejith C7 

1Department of Physical Medicine and Rehabilitation, Regional Institute of Medical Sciences, Imphal, Manipur, India 

DOI: 10.29322/IJSRP.9.09.2019.p9330 
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9330  

 
 
Abstract:  Osteoarthritis (OA) is a chronic disorder of synovial joints in which there is progressive softening and disintegration of 

articular cartilage accompanied by new growth of cartilage and bone at the joint margins, cyst formation and sclerosis in the 

subchondral bone, mild synovitis and capsular fibrosis. According to World Health Organization (WHO), osteoarthritis is the 

second commonest musculoskeletal problem in the world and affects 30% of the population after back pain (50%). WHO 

estimates that osteoarthritis affects 9.6% of men and 18% of women older than 60 years of age. Knee joint involvement is 

typically associated with pain on descending or ascending stairs, squatting, climbing into rickshaws, buses, etc. Signs of OA knee 

include bony swelling, crepitus, restricted movement, deformity of knee joint, muscle weakness and muscle wasting. Recently, 

intra-articular injection of ozone-oxygen mixture in therapeutic concentration (30 micro g/ ml of ozone in oxygen) gained 

popularity for relief of pain, and physical disability without any significant adverse effect. Only a few literatures on management 

of OA knee with ozone therapy in North-East India is available out of the many studies that have been conducted so far. 

OBJECTIVE: To assess the effectiveness of intra-articular ozone therapy in osteoarthritis of knee in reducing pain and improving 

function in a tertiary care hospital in North-East India. 

METHOD: Seventy patients with OA knee were randomly allocated to 2 groups (Group A and B). Group A (n=30) received intra-

articular ozone therapy while Group B (n=30) received paracetamol with exercise. Visual Analogue Scale (VAS) and Western 

Ontario and McMaster Universities Osteoarthritis Index (WOMAC) were used as outcome measures. 

RESULTS: Mean VAS score was 7.91±0.942 at baseline, which improved to 4.43±0.608 at first month and 1.92±0.702 at third 

month. The WOMAC score in ozone group was 85.94±4.051 at baseline, which improved to 40.77+6.847 at 1st month and 

15.26±2.267 at 3rd month. The findings in both groups were statistically significant (p<0.001). 

CONCLUSION: Intra-articular ozone therapy was effective for pain relief and functional improvement in Kellgren-Lawrence 

(KL) grade 2 and 3 OA knee in the first 3 months after injection. 

Index Terms: Osteoarthritis, ozone, VAS, WOMAC 

I. INTRODUCTION 

steoarthritis (OA) is a chronic disorder of synovial joints in which there is progressive softening and disintegration of 

articular cartilage accompanied by new growth of cartilage and bone at joint margins, cyst formation and sclerosis in 

subchondral bone, mild synovitis and capsular fibrosis.1 OA can be ‘primary’ when there is no antecedent factor and 

‘secondary’ when it occurs following acute or chronic trauma, connective tissue diseases, endocrine or metabolic diseases, 

infection, crystal deposition and bone dysplasias.2 According to World Health Organization (WHO), OA is the second commonest 

O 
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musculoskeletal problem in the world (30%) after back pain (50% ).3 WHO estimates that OA affects 9.6% of men and 18 % of 

women older than 60 years.4 The prevalence of osteoarthritis in India is 22% to 39%.5  The major risk factors associated with 

osteoarthritis knee are female gender, obesity, occupational knee bending, physical labour, metabolic diseases like diabetes, 

fluorosis and chondrocalcinosis.3 The articular cartilage is devoid of nerve endings, hence the pain in osteoarthritis originate from 

other structures like stretching of nerve endings in periosteum covering osteophytes, joint instability, stretching of joint capsule or 

ligaments, synovitis and muscle spasm. Synovitis in osteoarthritis may be due to phagocytosis of shards of cartilage and bone 

from abraded joint surface. In other cases, immune complexes, containing antigens derived from cartilage matrix may be 

sequestrated in collagenous tissues of the joint, leading to low grade synovitis.6 

The cardinal symptom of osteoarthritis knee is pain in and around the joint. Knee joint involvement is typically associated with 

pain on descending or ascending stairs, squatting for toilet, climbing into rickshaws, buses, private vehicles, etc. Signs of OA knee 

include bony swelling, crepitus, restricted movement, deformity of knee joint, muscle weakness and muscle wasting. 

Occasionally, the knee show signs of inflammation and effusion.3 Laboratory tests may be done to rule out metabolic arthropathy 

like gout and inflammatory arthritis. Analysis of synovial fluid in OA reveals a WBC count of less than 2000/cumm with 

mononuclear cell predominance, without any crystals.7 Standard radiographs are the most common investigations in osteoarthritis 

knee, which is best demonstrated in weight bearing X-rays. The earliest feature is joint space narrowing, and it is also used as a 

measure of progression of osteoarthritis knee. Osteophytes, subchondral bone sclerosis, subchondral cysts, deformity, loose bodies 

and calcification are the other changes. Ultrasound is useful in assessing changes in periarticular structures like Baker's cyst. MRI 

is rapidly developing into a tool for evaluation of cartilage in osteoarthritis.3 Radiological disease progression is measured by 

Kellgren-Lawrence (KL) Score [Table 1].8  

Table 1: Kellgren-Lawrence (KL) Score 

 

Grade 1 

Possible osteophytes 

Doubtful narrowing of joint space 

 

Grade 2 

Definite osteophytes 

Definite narrowing of joint space 

 

Grade 3 

Multiple osteophytes 

Definite narrowing of joint space 

Some sclerosis 

Possible deformity of contour 

 

Grade 4 

Large osteophytes 

Marked narrowing of joint space 

Severe sclerosis 

Definite deformity of bone contour 

 

The goals of osteoarthritis management are to decrease pain, improve function in activities of daily living (ADL), prevent and 

correct deformity, and slow down the progression of disease. Among non-pharmacological measures, patient education about the 

disease and joint protection measures like avoidance of squatting, prolonged standing, climbing stairs, limitation of excess joint 

loading by weight reduction are important. Isometric strengthening exercises of quadriceps, hamstring hip extensors and abductors 

are encouraged. Orthotic shoes, knee braces and walking aids like canes, crutches, when used properly lead to pain relief with 

improved function.3 Pharmacological measures include acetaminophen and selective COX-2 inhibitors like meloxicam, celecoxib, 

etoricoxib, etc.6 Intra-articular steroids are given if there is evidence of acute inflammation and joint effusion. A maximum of 

three intra-articular steroid injections can be given in the same joint. Surgical measures include osteotomy, arthroplasty, 
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synovectomy, loose body removal, debridement,etc with varying grades of efficacies.3 Recently, intra-articular injection of ozone-

oxygen mixture (03-02) in therapeutic concentration (30 micro g/ ml of ozone in oxygen) gained popularity for relief of pain, 

ssstiffness and physical disability without any significant adverse effect. Ozone referred to as O3, is the triatomic state of oxygen. 

It is colourless, pungent in odour, explosive in liquid or solid form and has a half-life of 20 minutes only. Increase in temperature 

decreases its half-life.9 Corona discharge, ultraviolet and cold plasma generators are the main types of ozone generators. Ozone is 

gradually gaining popularity in various medical fields especially in pain management. This study was conducted since there is no 

literature on OA knee management with ozone therapy in North-East India. Moreover, the population of North-East India usually 

carry out daily activities at floor level thereby, increasing the chances of developing osteoarthritis. So we have taken up this study 

to find out the effectiveness of intra-articular ozone in OA knee for pain control and functional improvement. 

II. MATERIALS AND METHOD 

A randomized controlled study on 70 patients with knee pain attending the Department of Physical Medicine and Rehabilitation, 

Regional Institute of Medical Sciences (RIMS), Imphal, India, was conducted from October 2014 to April 2016. Approval from 

the Research Ethics Board, RIMS, Imphal was taken before starting the study and written informed consent was obtained from all 

subjects. 

Patients with primary OA of KL grade 2 and 3 aged 51-70 years with BMI < 30 who were willing to co-operate and give consent 

with no other medical or neurological complications were included in the study. However, patients with secondary OA, metabolic 

disease of bone and inflammatory joint disease were excluded from the study. 

Randomization was done using block of four methods. 

Patients enrolled in the study were assigned to two groups, A and B [Table 2].  

Group A (intervention group) received 10ml of intra-articular ozone with tablet Paracetamol 500mg twice a day and isometric 

quadriceps and hamstrings strengthening exercise while, Group B (study group) received Paracetamol and exercise.  

Study variables were age, gender, BMI, occupation and side of affection. 

Table 2: Baseline characteristics of patients in ozone and Paracetamol groups 

Variables Study Group (Ozone) N 

(%) 

Control Group (Paracetamol) N 

(%) 

p – value 

Mean Age 62.11±5.48 64±5.19  

 

 

 

 

 

p > 0.05 

Gender 

Male 13(37.1) 22(62.9) 

Female 22(62.9) 13(37.1) 

Occupation 

Housewife 16(45.7) 19(54.3) 

Business 5(14.3) 6(17.1) 

Teacher 9(25.7) 6(17.1) 

Farmer 5(14.3) 4(11.4) 

BMI 

Normal 11(31.4) 14(40) 

Obesity Grade 1 24(68.6) 21(60) 

Site Of Affection 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9330
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019             243 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9330    www.ijsrp.org 

Right 15(42.9) 16(45.7) 

Left 1(2.9) 0(0.0) 

Both 19(54.3) 19(54.3) 

 

The baseline characteristics of the two groups had no significant differences with p value more than 0.05. Study tools included a 

pre tested proforma, X- ray of both knees in standing (AP view) and Medical Ozone Generator: Chemotronics, Made in India 

(Model No: MD/OG-60S). Release of pungent smell and perforation of gloves were used to confirm the generation of ozone. 

Pain measured by Numerical Visual Analogue Scale (VAS) and functional disability measured by Western Ontario and McMaster 

Universities Osteoarthritis Index (WOMAC) were the outcome measures. 

In ozone group (intervention group) patients were placed in supine position with knee(s) at the edge of table in flexion. Proper 

aseptic and antiseptic measures were taken. Joint fluid if present, was aspirated. After localizing the patella, a 21G needle was 

inserted using the infero-lateral approach and 10ml of ozone was injected slowly. Then routinely, ten repetitions of passive 

flexion-extension movements of the knee were done to distribute ozone throughout the joint. 

 Assessments were done at baseline, 1st  and 3rd  month. 

III. STATISTICAL ANALYSIS 

Data analysis was performed by Statistical Package for Social Sciences (SPSS) version 21. For descriptive data, mean and 

standard deviation were used. For calculating the significance of the study, paired "t" test was used. For comparing between 

means, Analysis of Variance (ANOVA) was taken into consideration and p <0.05 was taken as level of significance. 

IV. RESULTS 

There were no significant differences in baseline characteristics of the two groups in pain, functional ability and medication use 

and hence were comparable. The mean age of patients was 62.11±5.48 in the intervention group out of which 13(37.1%) were 

males and 22(62.9%) females and 64.63±5.19 in the control group of which 22(62.9%) were males and 13(37.1%) females. The 

pain intensity as measured by VAS score showed significant reduction at the follow up periods in ozone group. The mean VAS 

score was 7.91±0.942 at baseline, which improved to 4.43±0.608 at the first follow up and 1.92±0.702 at second follow up [Table 

3]. 

Table 3: Repeated measures ANOVA for differences in VAS score over time between the groups (n=70)  

Group VAS at 
baseline 

Mean (SD) 

VAS at 1st 
month 

Mean (SD) 

VAS at 3rd month 
Mean (SD) 

Effect Size p value 

Ozone 7.91(0.74) 4.43(0.61) 1.92(0.70)  
0.05 

 
<0.001 

Paracetamol 7.00(0.73) 5.23(0.91) 5.34(0.80) 

 

The effect size of  change in pain as measured by VAS scores over time between the two groups was 0.05 and was found to be 

statistically significant (p=0.001) [Table 3]. 
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Figure 1: A graph plot of the mean VAS scores from baseline to 3rd month of follow up 

 

Table 4: Repeated measures ANOVA for differences in WOMAC score over time between the groups (n=70) 

Group WOMAC at 

baseline  

Mean (SD) 

WOMAC at  

1st month 

Mean (SD) 

WOMAC at  

3rd month 

Mean (SD) 

Effect Size p value 

Ozone 85.94(4.05) 40.77(6.85) 15.26(2.26)  

0.252 

 

<0.001 
Paracetamol 70.80(5.84) 45.80(9.35) 45.23(9.22) 

 

 

Figure 2: A graph plot of the mean WOMAC scores from baseline to 3rd month of follow up 

The effect size of  change in function as measured by WOMAC scores over time between the two groups was 0.252  and was 

found to be statistically significant (p=0.001) [Table 4].  

 

V. DISCUSSION 
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This study showed that age is an important factor for occurrence of osteoarthritis of knee. The mean age of patients was 

62.11±5.48 years, which is similar to a study done by Iqbal MN et al.10 The increase in OA with age is likely a consequence of 

biologic alterations that occur with the aging process. These include decreased strength, decline in proprioception, a decreased 

response of chondrocytes by growth factors, and age-related accumulation of glycation end products, which is a haphazard 

process impairing the function of cartilage.11 Majority of the patients were females constituting 22(62.9 %) of total study 

population which suggests that osteoarthritis is more prevalent in female population as supported by many literatures. Among the 

study population, housewives (45.7%) were mainly affected followed by teachers (25.7%).This findings correlates with a study 

done by Felson DT12 in which he found that occupations characterized by repetitive joint loading and knee bending increases the 

risk of developing osteoarthritis. 

The findings in improvement of pain with ozone therapy corresponds to the study done by Al-Jaziri et al.13 Their study validated 

the analgesic effect of ozone injection on osteoarthritis of joints and spine. Another study by Bocci VA et al14 also validated ozone 

having anti-inflammatory and analgesic effect. This study also showed functional improvement as measured by WOMAC Score 

in both the groups. 

All patients completed the study. However, one patient developed swelling of the joint and three patients had increased in pain 

following ozone injection which subsided within 48 hours. No adverse reaction occurred in any patient in both the groups, which 

suggests that ozone therapy in osteoarthritis knee is safe, if not otherwise contraindicated. In a study done by Gheza et al15 on 

ozone therapy, established that it is a simple technique with no complication for pain relief in knee pain particularly in early OA 

and soft tissue therapy inflammation. 

Non-blinded study, small sample size and shorter follow up are the main limitations of the study. 

 

VI. CONCLUSION 

Single intra-articular ozone therapy is effective for pain relief and functional improvement in OA knee (Grade 2 and 3) in the first 

3months after injection. However, larger sample size with a long term follow up will be necessary to see if the improvement is 

maintained. 
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Abstract- Primary Extranodal lymphoma (PENL) refers to group 
of disorders arising from tissues other than lymphnodes. The 
incidence of PENL is increasing due to better diagnostic facilities 
like histopathology and immunohistochemistry. This study was 
mainly based on the incidence, distribution and histopathological 
subtypes of Primary extranodal lymphoma.Materials and 
Methods:This is retrospective study conducted in department of 
pathology, Guntur Medical College from January 2013 to 
December 2014. The clinical features, laboratory parameters, 
histopathology and IHC findings were collected from the records 
of patients.Results:Primary Extranodal Lymphomas constituted 
about 7 cases. GIT, Head and Neck and CNS are equally involved 
i.e. 2 cases Each. The other case was reported in 
mediastinum.Conclusion: The PENL comprised (28%) of all 
NHL in our study period. The incidence of PNEL was compared 
with the other parts of Asia. Majority of patients presented with 
early stage of lymphoma, absence of B symptoms and bone 
marrow involvement. 
 
Index Terms- primary , Extranodal, Non Hodgkin’s Lymphoma, 
Diffuse Large B cell Lymphoma 
 

I. INTRODUCTION 
t least 25% of Non Hodgkins lymphomas (NHL) arise from 
tissue other than lymphnodes and even from site which 

normally contain no lymphoid tissue. These are known as primary 
extra nodal lymphomas(1,2)(PENL). PENL is a frequent diagnostic 
challenge to the clinician and pathologist due to their varied 
clinical presentations, Morphological features and Molecular 
alternations. The definition of primary extra nodal lymphoma 
particularly in the presence of nodal and extra nodal disease 
remains a controversial issue. But lymphomas can be considered 
as extra nodal after routine staging procedure there is minor 
involvement of nodal along with a clinically dominate extra nodal 
component to which primary treatment must often be directed(1). 
Over the past 20 years extra nodal disease increased more rapidly 
than nodal disease. Among the extra nodal lymphomas the 
increased incidents has been observed in the central nervous 
system followed by lymphomas of gastro intestinal tract and the 
skin. 

         There is increased incidence of extra nodal lymphomas in 
AIDS, viral infections and immunocompromisedindividuals.The 
gastro intestinal tract is the most common site. There is a lot of 
difference in the signs and symptoms of both nodal and extra nodal 
lymphomas. Signs and symptoms depends upon the location of 
tumor. The  B symptoms are more prominent in nodal lymphomas 
.The distribution depends upon the age. Testis and thyroid are 
more often seen in elderly patients.Hepatic and intestinal 
lymphomas in younger age. Salivary gland and thyroid 
lymphomas are more common in females. The extra nodal 
lymphomas of the lungs, liver, bones and testis are often wide 
spread. All the there are many case reports and series dealing with 
extra nodal lymphomas of the various sites of the body, the 
literature of PENL as a group is limited. Hence the study was 
under taken to ascertain the incidence, anatomical distribution, 
histological sub types and clinical manifestations of PENL from a 
tertiary care institute in south india. 
 

II. MATERIALS AND METHODS 
         This was a retrospective study conducted in department of 
pathology, Guntur Medical College from January 2013 to 
December 2014. We collected the material from the records of 
patients admitted to the Government General Hospital, Guntur. A 
total number of seven cases for diagnosed as NHL. All the patient 
records were studied. All the patients underwent biopsy except one 
patient we received ileocolic mass. All the tissues were processed 
and stained with hematoxylin and Eosin. The diagnosis was made 
based on the histomorphology. IHC was done in all cases using 
both B cell and T markers. Molecular diagnostic techniques were 
not performed in any case due to lack of facilities. The data 
pertaining to clinical features,  immune status contain complete 
blood counts, image findings and operative notes were collected 
from the medical records. The clinicopathological features of the 
PENL were analysed and compared with literature. 
 

III. RESULTS 
         Total number of seven cases included in present study, out 
of seven cases five are males two are females. The ratio between 

A 
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males and females was 2.7:1. The maximum cases were in the age 
group 61-70 years 
 

Table 1:- 
 

Age group Males Females 
0-10 1  
11-20 1 1 
21-30   
31-40   
41-50  1 
51-60 1  
61-70 2  

 
         The commonest age was between 61-70 years. The males 
were commonly affected than females.Two cases were in the 
Paediatric age. IHC was done in almost all cases. Difuse large B 
cell lymphoma was the most common histological type observed 
in all cases. In our study GIT (2 cases), CNS (2 cases) and Head 
and Neck (2 cases) are equally distributed. Mediastinal mass 

constituted about 1 case. Among GIT the one case was Ileocolic 
mass presented as bleeding PR and the another case was a biopsy 
from colon at splenic flexure. Among the CNS  one case was of 
Child presented with vomitings and Convulsions. We received a 
biopsy from frontal lobe mass. The  other case was middle age 
male presented with history of SOL diagnosed as NHL/PNET. 
Later IHC was done and confirmed as NHL. In the Head and Neck 
lesions both the biopsies were from nasppharynx. Both this cases 
confirmed by IHC. Another case was from mediastinal mass in 
elderly  person. This was proved by IHC. 
 

Table 2: 
The percentage of various sites of PENL 

 
S.No Site No  of ases 
1  Head and Neck 2 
2 GIT 2 
3 CNS 2 
4 Mediastinum 1 

 
 

Fig : 1 GIT lymphoma H&E 4X                                Fig :2 GIT Lymphoma H&E 40X 
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Fig 3:  CNS Lymphoma H&E 4X                Fig 4:  CNS Lymphoma H&E  40x 

 

 
Fig6:   IHC CD 45 – POSITIVE 

 

 
Fig 7:IHC CD3 –NEGATIVE                            Fig 8:   IHC CD20- POSITIVE 
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Table 3:- 
Age and sex distribution of various types of PENL 

S.No Age GIT Head and Neck CNS Mediastinum 
Male Female Male  Female Male  Female Male  Female 

1 0-10 1               
2 11-20          1     
3 21-30      1           
4 31-40                 
5 41-50        1       
6 51-60             1   
7 61-70  1    1          

 

IV. DISCUSSION 
         ENL is a heterogenous group of lymphomas with various 
pathological sub types that can occur at different anatomical sites. 
It accounts for 24-48% of all NHL cases (3). The frequency of 
primary extra nodal NHL was high where the total lymphoma 
incidence is high according to study conducted by Singh et al(4), 
and padhi et al(5). The incidence was high 44% and 22% 
respectively. In our study the incidence was high correlating with 
the literature. In present study in comparison with nodal 
lymphomas the patients diagnosed as PENL were younger with 
lesser duration of symptoms and lack of with B symptoms which 
are comparable with study conducted by Padhi et al (5), Among the 
gender distribution the PENL has slight male preponderance. It 
was similar to study conducted by Padhi et al. The B cell type was 
most common histological type observed in our study. It was 
similar to the studies conducted by Singh et al(4) and Padhi et al(5). 
The distribution of various sites were compared with literature. In 
our study the GIT, Head and Neck and CNS are equally 
distributed. It is comparable to the other studied from Asian 
Contienent. 
          The incidence of the GIT lymphomas has been increasing 
throughout the world. It has been reported in many studies as the 
most common site of Extra Nodal Lymphoma(6). The Head and 
Neck region reported as common site for PENL in studies from 
Asia. The site of distribution of GIT lymphomas was similar to 
study conducted in Asians. In our study the most common site of 
involvement was large intestine. Among the Head and Neck 
lymphomas the commonest site of involvement was nasopharynx 
similar to studies conducted in Asians. Among the primary CNS 
lymphomas one case was reported in immunosuppressive 
individual. In present study one rare case was of patient presented 
with mediastinal mass. The PENL has complex Biological 
behaviour as shown in various studies. Inspite of early diagnosis 
and treatment development, the therapeutic outcome has been 
worse for patients involving rare sites(7). The site of involvement 
(Nodal versus Extra Nodal site) did not bare any prognostic 
significance as shown by Lal et al(8). In the present study the 
patients had absence of B symptoms and Bone marrow 
involvement was not observed. 
 
 
 

V. CONCLUSION 
         ENL comprised 28% of all NHL in our study period. The 
GIT, Head and Neck and CNS are commonly involved. Male 
preponderance was observed. ENL was predominant in elderly 
individuals. CNS was commonest in immunocompromised 
individuals. The incidence of PENL was compared with other 
parts of Asia. Compare to previously published studies of extra 
nodal lymphoma series  no major specific difference were noted 
with respect to the gender preponderance and the Histopathology. 
Majority of patients presented with early stage of lymphoma, 
absence of B symptoms and Bone marrow involvement. This 
study was mostly based on the morphology and IHC. The long 
term follow up data pertaining to survival are lacking. We need 
more studies that focus on follow up and the genetic profile to 
better understand the complex biology of the PENLs. 
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Abstract:          The present study was conducted to study the level of mental health among the mothers whose children 

have either Autism disorder or Down syndrome. The mental health of mothers, who are primary care givers of these ‘special’ 

children is of great importance. The review of literature collected was compared to the present study. The tool selected for 

this research was Mental health inventory developed by Jagadish and A.K Srivastava. Totally 60 subjects were taken for 

this study and disturbed as 30 mothers of children with Autism disorder and 30 mothers of children with Down syndrome. 

Purposive sampling technique was used for collecting the data. 

                      The validity of the tool has been, already established by the author. The pilot study was conducted on 30 

subjects (15 mothers of children with Autism and 15 mothers of children with Down syndrome) to test the reliability of the 

tool. Fifteen hypothesis were formulated for collecting and analyzing the data. The data collection was done in four ‘special’ 

schools. They were located at Alwarpet, Raja Annamalaipuram, Besant nagar and Neelankarai. The test was administered 

to mothers of children with either Autism or Down syndrome. It took almost a month to finish the data collection. The 

collected data was tabulated and statistically analyzed. The formulated hypothesis was tested and the conclusions were 

drawn from the findings. 

           The results of the data analysis have shown that mental health affects the psychological well being of the mothers. 

The overall results proved the following. 

• The mothers of children with either Autism disorder or Down syndrome have  almost the same level of Mental 

health. 

• Mothers in the higher age bracket had better mental health than those who were younger. 

• Working mothers showed better mental health when compared to mothers who are housewives. 

• Urban mothers showed better mental health than mothers from the rural background. 

• From the socio-economic stand point the mothers from the higher financial strata showed better mental health than 

those from the lower financial group. 
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• The mental health of mothers from the different education backgrounds were almost at par. Post graduates showed 

slightly better mental health than graduates and undergraduates. 

• There was no difference in the mental health of mothers from the joint and nuclear family set up. 

• The number of children the mother had, had no bearing on her mental health. The mental health of mothers with 

single children and those with more children, were on par with each other. 

• The mental health of mothers whose children are from the different age groups (ie) below 10 years, between 10 

years-20 years and those above 20 years, were almost equal. 

• The gender of the ‘special’ child makes no difference to the psychological well being of the mother. 

• Mothers of children with or without associated problems had the same level of metal health. 

• Irrespective of the birth order of the child the mothers had the same level of mental health. 

• The number of years the child attended school had no bearing on the mental health of the mothers. 

• Irrespective of whether the child was medicated or not the mother’s mental health levels were at par. Irrespective 

of whether the child exhibited behavior problems or not the level of mental health for those mothers were almost 

similar.  

 

 

 

 

 

 

Keywords:  

1. INRODUCTION 

1.1 ‘Special’ child in the family 

God, grant me the serenity to accept the things I 

cannot change,  

The courage to change the things I can, 

And the wisdom to know the difference. 

This is the spirit with which every human being has to live one’s life. Insurmountable problems can be varied for different 
individuals. One such, could be nurturing a ‘Special’ child. The serenity to accept it has a lot to do with one’s mental make-
up. 

The birth of a baby is usually anticipated with great excitement and expectations, of a future filled with happiness and 
success. This exuberance may become muted with the birth of a mentally or physically challenged infant. It does not matter 
if the handicap is mental abnormality or physical abnormality. The family into which this child is born will change in some 
ways. 
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Accepting a child with mental handicap becomes difficult to parents and the whole family particularly when competence 
and achievement are very much valued in modern world. Thus when it suddenly becomes necessary for parents to support 
someone who has a very limited capacity the parents are put into a conflicting situation which results in a great deal of 
stress. 

Having a ‘Special’ child in a family is at times one of the most stressful experiences a family can endure. Parental reactions 
to the realization that their child is exceptional usually includes shock, guilt, anger, sadness and anxiety. Individuals handle 
each of these stages differently and way stay in certain stages longer than others. Some parents perceive the ‘challenged’ 
infant as an extension of themselves and may feel shame’ social rejection, ridicule or embarrassment. Almost all parents 
who have a ‘special’ child suffer from chronic sorrow throughout their lives. The extent of this sorrow may differ from one 
parent to another’ but most would have manifestations of sorrow in varying degrees. Parental reactions may be affected by 
economic status, personality traits and marital stability. Initial parental response may be in the form of emotional 
disintegration. Some parents cannot cope beyond this disintegration. 

A number of practical problems may make living with a ‘challenged’ child especially demanding. For example, there may 
be financial strain, to provide necessary medical expenses, special equipments, special education and employing caretakers 
in the parent’s absence; deprivation of rest and leisure for the parents etc. The parents may find it difficult to special 
equipment has to be transported with the child. Especially for mothers, management of the daily needs of a ‘special’ child 
may constitute a time consuming task. The cumulative impact of daily parenting hassles and difficulties in dealing with 
‘special’ children represent significant stressors that may subsequently affect parent and family functioning. 

In short, parents have to give their ‘challenged’ child 24 hours of attention, for 365 days of the year. 

1.2   AUTISM 

Features 

The essential features of Autism Disorder are the presence of abnormal or impaired development in social interaction and 
communication and a restricted repertoire of activity and interests. Manifestations of the disorder vary greatly depending 
on the developmental level and chronological age of the individual. Autism Disorder is sometimes referred to as early 
infantile autism, childhood autism, or Kanner’s autism. 

The impairment in reciprocal social interaction is gross and sustained. There may be marked impairment in the use of 
multiple nonverbal behaviors (e.g., eye-to-eye gaze, facial expression, body gestures and postures) to regulate social 
interaction and communication. There may be failure to develop peer relationships, appropriate to developmental level, that 
may take different forms at different ages. Younger individuals may have little or no interest in establishing friendships. 
Older individuals may have an interest in friendship but lack of spontaneous seeking to share enjoyment, interests, or 
achievements with other people (e.g., not showing, bringing, or pointing out objects they find interesting). Lack of social 
or emotional reciprocity may be present (e.g., not actively participating in simple social play or games, preferring solitary 
activities, or involving others in activities only as a tools or mechanical aids).Often an individuals awareness of others is 
impaired. Individuals with this disorder may be obvious to other children (including siblings), may have no concept of the 
need of others, or may not notice another person’s distress. 

The impairment in communication is also marked and sustained and affects both verbal and non-verbal skills. There may 
be delay in, or total lack of developmental of the spoken language. In individuals who do speak, there may be impairment 
in the ability to initiate or sustain a conversation with others, or may use a stereotyped and repetitive use of language or 
idiosyncratic language. There may also be a lack of varied, spontaneous make-believe play or social imitative play 
appropriate to developmental level. When speech does, develop the pitch, intonation, rate, rhythm, and stress may be 
abnormal. A disturbance in the comprehension of language may be evidenced by an inability to understand simple questions, 
directions, or jokes. Imaginative play is often absent or impaired. 

Individuals with autistic disorder have restricted, repetitive, and stereotyped patterns of behavior, interests and activities. 
There may be an encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is 
abnormal either in intensity or focus; an apparently inflexible adherence to specific, nonfunctional routines or rituals; 
stereotyped and repetitive motor mannerisms; or a persistent preoccupation with parts of objects. 

Associated Disorders 
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• In most cases, there is an associated diagnosis of Mental Retardation, commonly in the moderate range (IQ 35-50). 
Approximately 75% of children with Autism Disorder function at a retarded level. Individuals with Autistic Disorder may 
have a range of behavioral symptoms, including: 

• Hyperactivity 

• Short attention span 

• Impulsivity 

• Aggressiveness 

• Self-injurious behaviors 

• Temper tantrums  

• Odd responses to sensory stimuli 

• Abnormalities in eating or sleeping 

• Abnormalities of mood  

• Lack of fear in response to real dangers 

• Excessive fearfulness in response to harmless objects. 

Prevalence 

Epidemiological studies suggest rates of Autistic Disorder of 2-5 cases per 10,000 individuals. 

Difficulties faced by mothers of children  with autism 

• Raising a child with autism is a very stressful task. The strain it can put on the mother is tremendous. A child with 
Autism requires almost constant supervision. Siblings of children with Autism tend to feel neglected by the mother, Hence 
it is imperative she spends quality time with her other children as well, otherwise they may take to negative pursuits as 
attention seeking methods. 

• Autism can be very hard on a marriage. Parents almost lose all their personal time because of the care, their Autistic 
child requires. This can lead to depression, withdrawal of one parent from care  giving and may lead to even divorce or 
abandonment. Under undue stress small problems can fester and lead to resentment or angry outburst. 

• Mothers who isolate themselves from the outside world will only make themselves feel more alone in dealing with their 
autistic child. 

• Most people do not understand Autism, as the children look normal. Socializing is practically impossible due to the 
disruptive of the child in public 

1.3 DOWN SYNDROME 

Down Syndromeis a condition with a chromosomal abnormality. The children suffering from Down syndrome can usually 
be identified at birth or shortly thereafter. 

The human body is made of cells which contain a center, called a nucleus. The genetic material is stored in these cells and 
is known as Genes. These are responsible for our inherited characteristics. 

Genes are grouped along X like structure called chromosomes. The nucleus of each cells contain 23 pairs or 46 
chromosomes, half of which are inherited from each parent. Thus we get 23 chromosomes from our mother and 23 from 
our father. 

In Down Syndrome, however, the cells usually contain not 46, but 47 chromosomes. In most cases, the extra chromosome 
occurs in the chromosome pair number 21. This excess genetic material, in the form of additional genes along the 21st 
chromosome, results in Down Syndrome. 

As 95 percent of all cases of Down’s syndrome occur because there are three chromosomes, instead of two in the 21st pair, 
it is normally referred to as “Trisomy 21”. 

Types of Down Syndrome 
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a) Nondisjunction :This happen either prior to or at conception. The 21st pair of chromosome, either in the ovum or the 
sperm fails to separate. This results in an embryo with three number 21 chromosomes instead of two. As the embryo 
develops, the extra chromosome is replicated in every cell of the body This is responsible for 95 percent of all cases of 
Down Syndrome. 

b) Mosaicism  :This occurs when nondisjunction of the 21st chromosome takes place in one of the initial cell incisions after 
fertilization. When this happens, some cells end up containing 46 chromosomes and some containing 46 chromosome and 
some containing 47. Those cells with 47 chromosomes contain an extra 21st chromosome. Due to the “mosaic” like pattern 
of the cells, the term mosaicism is used. Mosaiciam is responsible of only one or two percent of all cases of Down Syndrome. 

c) Translocation :As with nondisjunction trisomy 21, translocation occurs either prior to or at conception. This is a different 
type of chromosomal problem and occurs in only three to four percent of people with Down syndrome. It occurs when part 
of the pair 21 chromosome barks off during cell division and attaches to another chromosome which it either the pair 13, 
14, 21 or 22nd. When this happens, the total number of chromosomes in the cells remain 46, the presence of an extra part of 
the number 21 chromosome causes the features of Down syndrome. 

Clinical Features 

• The baby is short statured and has defective articulation with a guttural low-pitched voice. 

• Muscle hypotonia, low muscle tone 

• The baby has a small head (brachycephaly) 

• Flat facial profile, a somewhat depressed nasal bridge and a small nose. 

• There are extra folds of skin over the upper eyelids (epicanthal folds). 

• Oblique palpebral fissures, an upward slat to the eyes. 

• Dysplatic ear, an abnormal shape of the ear. 

• A single deep crease across the center of the palm. The hands are short and broad and have a single crease on the palm 
(simian crease). 

• Hyperflexibility, an excessive ability to extend the joints. 

• The fifth finger of the hand is curved in (clinodactly). 

• Excessive space between large and second toe. 

• Enlargement of tongue in relationship to size of mouth. 

• There are associated abnormalities of the heart 

Down syndrome and associated medical problems 

• Cognitive hypothyroidism 

• Reduced basal metabolism 

• .Enlargement of thyroid gland 

• Disturbance of autonomic nervous system. 

• Hearing less 

• Congenital heart disease 

• Vision disorder 

• Hypotonia or poor muscle tone 

• Atlanto axial instability (malformation of the upper part of the spine) 

• Mental retardation 
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Problems faced by mothers of children with Down Syndrome 

•  Mothers of children who are affected by Down syndrome have to contend with  the child’s level of mental retardation 
and delayed milestones. 

• A child with Down syndrome can have severe mood swings and can be emotionally draining on the other. 

• Congenital problems of the child with Down syndrome can be an added anxiety for the mother. 

• Poor muscle tone of the child with Down Syndrome may need the mother to assist physically in a big way. This could 
become physically exhausting on the mother. 

1.4   Mental health 

Mental health is an important component of an individual’s overall health and wellbeing. It is important to maintain good 
mental health as it is to maintain good physical health. 

Mental health is s state of successful performance of mental functions resulting in productive activities, fulfilling 
relationships with other people and the ability to adapt to changes and to cope with adversity. 

Mental health refers to a persons ability to deal with events in his daily life, his functional responsibility in society and his 
experience of personal satisfaction and enjoyment. It includes a sense of self-esteem as well as a feeling of contentment and 
inner peace. Mental health is necessary for the complete functioning of the human mind. As it is a basic condition for the 
growth of the mind. 

Mental or emotional health is something everybody has. It includes how people feel, think, behave and also what people 
think about themselves. 

Definitions 

World Health Organization (W.H.O) defines mental health in terms of ‘complete physical, mental and social well being and 
not the mere absence of diseases or disability’. 

According to Goldensen(1920) mental health is the ability to handle everyday demands and situations without excessive 
strain and stress.  A person who is mentally has a sense of well being and functions effectively in life. He can work quickly, 
think clearly, manage his emotions, enjoy life and be on reasonably good terms with most other people. 

Klein (1960) defines mental health in terms of integrated personality, which is manifested in terms of emotional maturity, 
integrated self concept and the capacity to deal with emotional problems. 

Chaplan (1961) defines mental health as the ‘capacity of an individual to solve his problems in a socially accepted way’. 

Dimensions of mental health 

Emotional health 

↑ 

Social health   ←    Mental health                   → Intellectual Health 

↓ 

Spiritual Health 

Emotional Health 

This deals with healthy feelings, one has towards oneself, others and to life situation. An emotionally healthy person is able 
to understand his/her emotions and express them appropriately. Such individuals can adjust to change, solve problems and 
cope with life successfully. 

Intellectual Health 

This deals with a person’s ability to make effective use of his or her intellectual capacity. To perform such functions as, 
evaluating information and taking decisions.  

Social Health 
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This deals with person’s ability to perform comfortably and effectively in a variety of social roles. This requires ability to 
assume responsibility, communicate effectively and adapt successfully to one’s environment. 

Spiritual Health 

This can be expressed through deep religious faith, a feeling of oneness with nature, a sense of inner peace or loving and 
supportive relationships. They have a purpose in life and are able to experience love, joy and fulfillments. 

FACTORS RESPONSIBLE FOR POOR MENTAL HEALTH 

a. Hereditary Factors 

Sometimes the roots of the mental ailments are found in the defective genes inherited from the parents. Inherited 
potentialities in terms of intellectual abilities, physiological structure, appearance etc. put limits on one’s mental health and 
the deficiency and inappropriateness of any sort in these potentialities furnish a fertile soil for the development of mental 
and nervous diseases. 

b. Physiological Factors 

Physical health of an individual affects his mental health. Poor health, physical defects, ailments and diseases brings 
deterioration in one’s strength and stamina for performing one’s duties. It arouses inferiority feelings and mental complexes 
that creates serious adjustments problems. Improper physical and physiological conditions provides a fertile soil for the 
growth of poor mental health. 

c. Environmental Factors 

Social and emotional maladjustment has been found to be the root cause of all mental illness and disorders. Noncongenial 
environmental conditions at home, neighbourhood, community and society have a direct bearing on one’s mental health 
causing inferiority complexes, unusual conflicts, anxieties and complexes that lead to mental illness ad disorders. 

d. Developmental Goals 

The act of fixing goals which are unrealistic and faulty may lead to frustration and developmental of poor mental health. 

e.  Negative Thinking 

The impact of negative thinking affect one’s skills, confidence and also develops the fear of failures. All these create stress 
on one’s performance affecting one’s positive ways of thinking. 

Mental Health includes 

• Feeling good about oneself and ones life 

• Being able to respond constructively to stress in one’s life. 

• Being able to cope with crisis situations. 

• Self esteem and confidence. 

• How one views oneself and ones future. 

• The state of ones mental health affects their relationships, work, responsibilities and commitment. In reality ones mental 
health is affected by everything and everyone, one has contact with. That means everything in one life can have a positive 
or a negative affect on ones mental health or emotional wellbeing. Stress, anxiety and depression affect the mental health 
of mothers who are primary care givers of ‘special’ children. 

• Stress 

Stress within normal parameters is acceptable for a person’s functioning, but when they are too high or for prolonged 
periods, then the person has to be taught to cope with it. Every individual has a coping capacity. When the stress goes 
beyond that level, the person could get ill. It’s like a scale that needs to balance. 

What causes stress?  

Every individual is different and respond differently to situations. Some people get stressed about matters that do not worry 
other people. 

• Family breakdown 
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• Death of dear ones 

• Too many responsibilities 

• Natural calamities 

• Deadliness to meet 

• Unable to express one’s true feelings 

• Caring for a child with special needs requirement 

Stress can create 

• Physical exhaustion 

• Loss of self confidence 

• Depression 

• Hair loss 

• Skin eruptions 

Body’s response to stress 

• Headaches 

• Sore muscles 

• Indigestion 

• Sleeplessness 

• Palpitation 

Emotional response to stress 

• Nervousness 

• Sadness 

• Aggression and anger 

• Tiredness 

• Tension 

♦ Anxiety 

Anxiety is a normal feeling that people have when they are faced with something that could be dangerous, difficult, 
embarrassing or stressful. The feeling of anxiety can include feeling upset, tense and uncomfortable. 

♦ Depression 

   Everyone feels sad and low from time to time; this is normal, but a persistent feeling of ‘sadness’ is damaging to one’s 
health both physical and emotional. 

Symptoms of Depression 

• Feeling sad and down 

• Feeling anxious 

• Feeling hopeless 

• Feeling empty and numb 

• Having no energy 

• Feeling lonely 

• Being bad tempered 

• Unable to sleep properly 
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♦ Low self esteem and confidence 

Self esteem is how much you value yourself. Most people have days when they value themselves highly, feel confidently 
and believe in themselves. Some others have doubts and are unsure of their worth. Self esteem and confidence is affected 
when one is blamed for things that are not due t one’s fault. Constantly comparing themselves to others can give some 
people low self-esteem. Low self esteem can damage one’s general feeling of well being. 

Need for this study 

Mothers shoulder many responsibilities. They play different roles within the confines of the home and outside too. They 
handle the role of being the emotional support system for their husbands; are the care giver for the elders at home; carry the 
major responsibility of being an affectionate mother who moulds her children to be god human being, who have to contribute 
to society; lat but not the least she manages her domestic ad career responsibilities too. A ‘special’ child In the family means 
additional responsibility for the mother, as she is the primary care giver. All of these, take away some of her personal time, 
leaving her over stressed, anxious and fatigued most of the time. In the long run, it may affect her physiological well being. 
Compared to other disabilities, mental retardation seems to be the worst, because mentally retarded children become life 
long dependents for their parents. Beside mental retardation, disabilities like autism, seems to be more complicated. So far, 
training has been on a trial and error method and no fool proof methodology is available for training these children. Hence 
the mothers of these children are especially worried about them. These mother are at times frustrated and lose their hope. 
Children with Down Syndrome seem to have more potential when compared with other categories of mental retardation, as 
they are educable and trainable to a certain extent. But the mothers of those children too, do not see a ray of hope with 
reference to the future of their children. Hence these factors may certainly affect their health, physically and psychologically. 

Therefore with this is mind, the present researcher wanted to find out the psychological well being of the mothers of children 
with Autism and those with Down Syndrome. 

2.   REVIEW OF RELATED LITERTURE 

Need for the review of related literature 

An essential aspect of the research project is the review of related literature. A researcher undertakes the survey of literature 
related to the problem as it gives information. This chapter includes facts, concepts, theories and previous research findings. 

Significance of the review 

This helps the researcher in stating the sample size, choosing tools, procedure for collecting the data and selecting the 
statistical tools, analyzing and interpreting the results. 

Miller and Keirn (1978) compared MMPI (Minnesota Multiphase Personality Inventory) profiles of parents of emotionally 
disturbed with mentally retarded and non-clinic children. Fifty (50) mothers and fathers from each group of mentally 
retarded, emotionally disturbed and normal children were chosen as the sample. Parental adjustment using MMPI scores 
was accessed. Mothers of mentally retarded and emotionally disturbed had elevated scores. Mothers of emotionally 
disturbed children mostly differed from mothers of the normal children. Fathers did not significantly differ in any group. 

Narayan (1978) studied the impact of mentally retarded children on their families. The study explored the nature and type 
of problems experienced by the parents of mentally retarded children in their day –to-day living. Forty Four (44) 
consecutively registered cases (38 boys and 6 girls) of mental retardates aged 6-10 years with tested I.Q., below sixty seven 
(67) were taken. The tools used were an interview schedule based on that of Tizard and Grad (1961) and a modified form 
of Leeds Anxiety and Depression Scale of mothers. Mothers of mentally retarded kids were more prone to anxiety and 
depression. 

Seth (1979) conducted a comparative study of maternal attitude of retarded children and normal children. The findings of 
the study clearly revealed that mothers of mentally retarded children evinced more severe and pathological attitudes than 
mothers of normal children. 

Beckman’s (1963) focus of study was to examine the relationship between child characteristics and stress reported by 
mothers. The child characteristics considered were rate of development, social responsiveness, temperature, repetitive, 
stereotypic behaviors and additional care giving demands. The sample consisted of  31 infants and mothers. The age range 
of the infants was 6.6-36.6 months. The tools used were questionnaire on resources and stress (Holroyd, 1974) Holmes and 
Rehe (1967) Schedule of Recent experience. The results of Beckman indicated that four of the child characteristics, 
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temperature, responsiveness repetitive behavioral patterns and care-giving demands, were significantly related to the 
amount of stress reported by the mothers. 

Kazak (1987) studied the stress and social networks of families with disabled children in three samples. Comparison of 125 
parents of handicapped children to 127 parents of non-disabled children from a separate samples with respect to personal 
stress, marital satisfaction, social network size, and density. Only mothers of disabled children experienced higher levels 
stress than comparison parents. Few differences were found in social networks variables. 

Donovan (1988) investigated the mothers perceptions of family stress ways of coping with adolescents who were autistic 
or had mental retardation. Sample comprised of thirty six (36) mothers of each group. Stress was measured with 
Questionnaire on resources an stress (QRS) Revised Form (Fredrich, Greenberg and Crinc). The Locke Wallace Marital 
Adjustment Scale Short Form (Locke and Wallace (1959) was used as the measure of marital adjustment and an indirect 
measure of the extent to child stress impacted on broader family functioning. The coping Health Inventory for parents Form 
D (McCubbin and Cauble, 1979) was used as the measure of parental coping. Results indicated group differences among 
maternal reports of family stress. All comparisons of child related stress revealed that mothers with an adolescents who was 
autistic perceived greater level of family stress than did mothers with an adolescent who had mental retardation. Marital 
adjustment did not differ by group. Further, maternal coping styles were consistent across groups, indicating that mothers 
with adolescents who had a handicap rely heavily on community resources and professional help for coping. 

Singer, et.al., (1988) studied stress management  training for parents of children with severe handicaps ad mental 
retardation. They examined the scope of coping skills training as a very handicaps. 36 parents of school aged children (Age 
4-16 years) with severe handicaps were randomly assigned to a treatment group and a waiting list control group. The 
intervention consisted of a series of 8 classes on self monitoring, progressive muscle relaxation, use of relaxation as an 
active coping skill, and cognitive reframing. The treatment group improved significantly on measures of depression and 
anxiety. Results suggest that a psycho educational approach to coping skills offered in the  context of support group can be 
effective means of assisting parents. 

Sandra, N, et.al., (1989) investigated greater stress and depression and lower marital intimacy for mothers of autistic 
children than for mothers of normal children or mothers of Down Syndrome children. 

Liwag E.M. (1989)studied the family stress and coping of mothers and fathers of autistic children. 13 mothers and 12 
fathers participated in a study that explored the stresses coping experiences of families of autistic children undergoing 
therapy. In phase 1 parents responded to a questionnaire that assessed family parental demographic characteristics. In phase 
2, a sentence completion form (SCF) and in depth interviews elicited parents emotional reactions toward the autistic child 
and attitudes toward the handicap. Content analysis of SCF data reveal that families were most stressed by the defects and 
disabilities association with autism itself, including lack of speech, hyperactivity, and tantrum behavior. A second source 
of stress was the permanence of the child’s condition and the anxiety that the child will never be normal. Two forms 0of 
family coping was identified, instrumental adjustment and emotional acceptance. 

Ryde – Brandt and Brita (1990) studied the anxiety and defense strategies in mothers of children with different disabilities. 
They administered the hospital anxiety and depression scale (HAD) to 18 mothers of psychotic children, 18 mothers of 
children with various motor handicaps, 13 mothers of children with Down Syndrome and 13 mothers without handicapped 
children. High scores of anxiety were particularly common in mothers of psychotic children. All Ss were also tested with a 
Precept Genetic Technique aimed at demonstrating anxiety evoked by a threatening stimulus and defense strategies 
activated. Ss characterized by such anxiety signs and few defense strategies had high ‘HAD’ scores. 50% of mothers with 
HAD anxiety scores had this response pattern. This combination was unusual (8%) in mothers of children with other 
handicaps with high HAD anxiety scores. 

Steven. J. et.al., (1990) studied maternal characteristics and perceptions of pervasive and situational hyper actives and 
normal boys within the age limit of 6 years to 9n years showed that mothers of pervasive hyper active boys reported 
significantly more overall stress in their relationship with their sons as displaying more behavioral problems compared to 
mothers compared to mothers of situational hyper actives and non hyper active children. Mothers of pervasive also rated 
themselves as more depressed less competent, more restricted and frustrated compared to control mothers. Mothers of 
situational hyper actives indicated that their sons displayed more behavior problems and reported more maternal stress, 
compared to mothers of normal controls. Normal control mothers were rated as more socially skilled than mothers of 
situational hyper active boys. 

Sequeira E.M. et.al., (1990) investigated the perceived burden and coping styles of the mothers of mentally handicapped 
children. There was no differences in the perceived burden with regards to the sex of the child. Ss reported extensive 
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disruption in routine family activities. When the children had a large number of associated problems. 70.9% of mothers 
showed severe strain on their psychological health. Denial, rehearsal of alternative outcomes, findings a purpose , and 
seeking support were the most common coping styles used by the Ss. 

Jan. L. Wallander, et.al., (1990) investigated the contribution of child functional independence and maternal psychological 
stress to the adaptation of 119 mothers of physically on sensorially handicapped children. Maternal stress was uniquely 
associated with maternal mental health. Daily hassles and handicap related to psychological stress in particular put mothers 
at risk for mental health problems. 

Patricia Sloper, et.al., (1991)  studied that psychosomatic symptoms of parents were due to high stress levels. For mothers 
the children’s behavior problems, excitability and level of self sufficiency were strongly related to psychosomatic problems. 

Non Homes and Janet Carr (1991) investigated the pattern of care in families of adults with Autism and Down Syndrome. 
Most of the care giving fell on the mothers, with fathers helping mainly with supervision rather than physical care or 
domestic tasks. Autistic adults exhibited significantly more behavior problems that Down Syndrome adults. 

Tangri and Verma (1992) studied the social burden felt by mothers of the handicapped children. The sample consisted of 
mothers of 50 physically handicapped and 50 mentally handicapped children were in the range of 35-70. Physically 
handicapped children suffered from orthopedic handicap and had more normal intelligence. Social Burden Scale was used; 
It consists 0of 24 items arranged in 6 different categories: Financial Burden, Disruption of routine family activities, 
Disruption of family leisure, Disruption of family interaction. Effect on physical health of others and Effect on mental health 
of others. The mothers of mentally handicapped children reported, higher social burden than those of the physically 
handicapped children. 

Dyson (1993) studied parental stress and family functioning over time in families of children with disabilities. Seventy 
four(74) of the hundred and ten (110) families in the original study have participated in this study. Thirty eight families (38) 
families were from the disability group because of the presence of disability in their children]n and thirty six (36) families 
were from the non-disability group. Instruments used for the study were questionnaire on resources and stress (Fredrich and 
Greenberg, 1983), and the Family Environment Scale (Moos and Moos, 1981). Results showed a higher level of stability in 
parental stress and a modest degree of consistency over time in family functioning of families with disabled children. 
Families of children with Disabilities were distinguished by the exceedingly greater amount of stress. 

Krauss (1993) designed a study to determine whether there are significant differences between mothers and fathers of 
young children with disabilities in the amount of the child related and parenting stress. Subjects were one hundred and 
twenty one (121) mothers and fathers of toddlers with disabilities. Instruments used were Parenting Stress Index, child 
improvements locus of control scales, Parent Support Scale, Family Adaptability and Cohesion Evaluation Scales 2 and 
Bayley Scales of Infant Development. Mothers reported more stress from the personal consequences of parenting. 

Orr et.al., (1993) studied experienced by families with a child who has development delay. Mothers with children ranging 
in age from 2 to 18 yrs were assigned to a pre-school, middle childhood group and the adolescent group. Parenting Stress 
Index (Abidin), was used to measure the stress. Hollingshead’s, Four Factors Index Social Status was used to measures 
social status of families. Results indicated that children belonging to all the three groups were strong sources of stress for 
mothers. The second trend that is evident was that mothers in the middle childhood group reported consistently higher stress 
scores than did mothers in the other two groups. 

Mary Roach and Orsmond (1999) discovered that parents of Down Syndrome children perceived more care giving 
difficulties and parent related stress(incompetence, depression, health problem and role restriction) than parents of normal 
developing children. Mothers who reported more responsibilities for child care, perceived difficultly with health, role 
restriction and spousal support. 

Anneren and Wikblad (2000) researched into the self perceived health of parents of children with Down Syndrome. The 
survey assessed domains including physical functioning, vitality and mental health. Results showed that mothers of Down 
Syndrome children reported significantly lower vitality and mental health than did fathers of these children. 

Hedov.G. and Anneren.G (2002) studied the adjustment ability in parenthood among parents of children with Down 
Syndrome and normal control groups. Individuals with higher coherence levels managed stress better. Mothers of children 
with Down Syndrome perceived more stress, affecting their general mental health than mothers of normal control groups. 

Greenberg, et,al., (2004) investigated the quality of the relationship between maternal care gives and their adult child with 
disabilities on maternal well being and whether this effect is mediated by dispositional optimism. The three groups were 
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children with Autism, Down syndrome and schizophrenia. For all three groups optimism was related to better mental and 
physical health. The findings highlighted the importance of dispositional optimism, a psychological resource that has been 
virtually ignored in studies of family caregivers of adults with disability. 

3.   METHODOLOGY 

Researcher in common parlance refers to the search for knowledge. Research is the scientific and systematic search for 
pertinent information on a specific topic. Research is an art of scientific investigation. It is actually a voyage of discovery. 
This chapter contains statement of problem, objectives of the study, hypothesis, tools selected for the study, sampling 
technique, statistical analyses used to test the formulated hypotheses. 

3.1   STATEMENT OF THE PROBLEM 

To find out the level of Mental Health of mothers whose children are having either Autism or Down Syndrome. 

3.2   OBJECTIVES OF THE STUDY 

1. To study the level of mental health of mothers whose children have either Autism or  Down Syndrome. 

2.  To compare the level of mental health of mothers whose children have either   Autism or Down Syndrome based on the 
demographic variables. 

3.3   HYPOTHESES 

1. There would be a significant difference in the level of mental health between the mother’s of children with wither Autism 
disorder or Down Syndrome. 

2.There will be a significant difference in the level of mental health among the different age groups of mothers with wither 
Autism disorder or Down Syndrome.    

3. There will be a significant difference in the level of mental health between the mothers possessing different educational 
qualification whose children have either Autism or Down Syndrome.  

4. There will be a significant differences in the level of mental health between working and mom-working mothers whose 
children have either Autism or Down Syndrome. 

5. There will be a significant differences in the level of mental health between the rural and urban mothers whose children 
have either Autism disorder or Down Syndrome. 

6. There will be a significant differences in the level of mental health among the mothers from different family backgrounds 
whose children have either Autism disorder or Down Syndrome. 

7.   There will be a significant difference in th level of mental health of mothers whohave only a single Autistic or Down 
Syndrome child and those have other children along with their ‘special child’. 

8.   There will be a significant difference in the level of mental health among the mothers of different socio- economic strata 
whose children have either Autism disorder or Down Syndrome. 

9.  There will be a significant differences in the level of mental health among the mothers of children from different age 
groups who suffer from either Autism disorder or Down syndrome. 

10. There will be a significant differences in the level of mental health between the mothers of children from either gender 
who suffer from either Autism disorder or Down syndrome. 

11.  There will be a significant difference in the level of mental health between the mothers of children with/without 
associated problems linked to either Autism or Down syndrome. 

12.  There will be significant difference in the level of mental health between the mothers of children with Autism disorder 
or Down syndrome based on the birth order of the child. 

13.  There will be significant difference in the level of mental health between the mothers of children with Autism disorder 
and Down syndrome based on the number of years the child has attended school. 

14. There will be a significant difference in the level of mental health between the mothers of children who are administered 
or not administered medication for the problems associated with either Autism or Down syndrome. 
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15.  There will be a significant difference in the level of mental health between the mothers of children with or without 
behavior problems associated with either Autism or Down syndrome. 

3.4   SELECTION OF TOOL 

“The Mental Health Inventory” developed by Jagdish and Dr.A.K.Srinivastava was used for this study. 

3.5   DESCRIPTION OF TOOL  

Mental Health Inventory questionnaire developed by Jagdish and Dr.A.K.Srinivastava. This scale has six dimensions. They 
are : 

1.  Positive self evaluation 

2.  Realistic perception 

3.  Integration of personality 

4. Autonomy 

5.  Group oriented attitudes 

6.  Environmental mastery 

This inventory consists of a number of statements (totally 55 statements) relating to one’s feelings about oneself in 
everyday’s life. One has four alternatives to respond, to each of the statements, namely, always, most of the times, 
sometimes, r never, which most suitably indicate the frequency of one’s feelings and views. The inventory expects all 
statements to be answered without leaving any statement unanswered. 

3.6   RATIONALE  

This test was administered to mothers since it was found suitable to assess the good mental health or psychological well-
being of the individual. It was standardized on Indian population and hence the researcher used it for the present study. 

3.7   ADMINISTRATION PROCEDURE 

The questionnaire with 55 statements along with the bio-data requirement was neatly typed with enough space to enable the 
respondents to put a mark in the respective boxes or spaces. The questionnaire was distributed to a number of potential 
respondents after explaining to them the purpose of the study and the related instructions with respect to filling up the 
questionnaire. 

SCORING 

The questionnaire was divided into positive questions and negative questions and the marks  for the respective positive and 
negative questions were allotted as follows : 

      Total no. of 

        questions 

   Positive question number Positive scoring if marked as 

             25 2,5,6,11,18,19,25,26,28,30,31,33,37,38, 

40,42,43,44,45,49,50,51,53,54,55 

Always   -3 

Most of the times-2 

Sometimes-1 

Never-0 

 

Total no. of questions Negative question number Negative scoring if marked as 

 

         30 

1,3,4,7,8,9,10,12,13,14,15,1,6,17,20, 

21,22,23,24,27,29,32,34,35,36,39,41,46,47,48,52 

Never-   3 

Sometimes -2 
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 Most of the times -1 

Always -0 

INTERPRETATION 

A high score attributed to good mental health and a low score to poor mental health. 

3.8   PILOT STUDY 

To find out the feasibility of the test, the pilot study was conducted. The researcher initially administered the test to 30 
subjects and obtained their responses. The procedure adopted is as follows. 

Test administration procedure 

The mental health questionnaire prepared in English was given to 15 mothers whose children have Autism and to another 
15 mothers whose children have Down syndrome. 

The subjects were selected from different ‘Special Schools’ in the city of Chennai. The researcher explained the procedure 
of the test and clarified their doubts. Accordingly the subjects answered the questionnaire and returned their responses 
sheets within a few days. The researcher enquired if they respondents faced any difficulty while answering them. All the 
respondents informed the researcher that they understood all the questions and had answered honestly, based on their 
feelings. Hence the researcher decided that the mental health questionnaire could be administered without making any 
notifications.  

3.9   VALIDITY 

The validity of the test has been already established by the author. Hence the present researcher did not make any attempt 
to find out the validity again. 

3.10   RELIABILITY 

The test-retest reliability was established for the mental health inventory during the pilot study test. The first test was 
administered to 15 mothers whose children have Autism and 15 mothers whose children have Down syndrome and again 
after a gap of 2 weeks, the researcher administered the same test to the same subjects and found out the correlation between 
the first test and the second test score. The correlation value was 0.85 which is significant at 0.01 level. 

3.11   SAMPLING TECHIQUES 

Purposive sampling techniques was used to find out the levels of mental health between the mothers whose children have 
either Autism disorder or Down syndrome. 

3.12    MAIN STUDY 

To conduct the main study, 60 mothers whose children have either Autism Disorder or Down syndrome were selected. The 
researcher approached four special schools in Chennai, namely MathruMandir, Rasa, V-Excel and we can. The researcher 
sought the permission of the heads of these institutions to conduct this study. MathruMandir is an institution exclusively for 
children with Down syndrome; ‘V-Excel’ and ‘We Can’ are institutions catering to the needs of children with Autism and 
Rasa is an institution catering to the needs of children with varied disabilities. The researcher approached 10 mothers at 
Rasa and 25 mothers at MathruMandir and distributed  the Mental health questionnaire along with the bio-data sheet. All 
the instructions were given to them orally. The filed in questionnaires were collected after a week. In the mean time to the 
Mental Health questionnaires and bio-data forms were distributed to 16 months in ‘V-Excel’ ad to 9 mothers in ‘We Can’ 
on different days. Instructions were given orally each time. The completed questionnaires were returned after two weeks. 
The heads of the above mentioned institutions and their respective staff were extremely co-operative and helpful in this 
endeavor.  

3.13   SELECTION OF SAMPLE 

Institutions Mothers of children with        
Autism 

Mothers of children with Down 
syndrome 

       Rasa                 5               5 
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MathruMandir                 Nil              25 

      V-Excel                  16              Nil 

We Can                    9              Nil 

FLOW CHART 

Sample Distribution 

∧ 

Mothers of children with Autism                   Mothers of children with Down syndrome 

 

(n) Sample size 30                                          (n) Sample size 30 

3.14   SELECTION CRITERIA 

• Inclusive Criteria 

The researcher has considered mothers of children with Autism disorder and Down syndrome from different socio-economic 
backgrounds, age groups, educational levels and family set up.  

• Exclusive Criteria 

Fathers, grand parents or siblings of ‘special children’; Mothers of children who have other disabilities like cerebral palsy, 
mental retardation, visual or auditory impairment, or any other form of physical impairment.  

4.   RESULTS AND DISCUSSIONS 

Table No. 1: Shows Mean, Standard Deviation of the level of mental health of the mothers of children with Autism 
disorder and those with Down Syndrome. 

S. No        GROUP         N     MEAN        S.D 

     1. Mothers of children with autism 
disorder 

       30 105.50    22.12 

    2. Mothers of children with Down 
Syndrome 

       30 110.93     24.11 

Table No. 2   Shows Mean, Standard Deviation S.E and ‘t’ valueof the mental health of mothers of children 
withAutism disorder and those with Down syndrome. 

The above table reveals the ‘t’ value of 0.91 which is not significant at any level. This findings indicate that there is no 
significant difference within the level of mental health between the mothers of children with either Autism disorder or Down 
Syndrome. This findingsrejects the hypothesis No.1 (ie) ‘There will be a significant differences difference in the level of 
mental health between the mothers of children with Autism Disorder and Down Syndrome’. From the above finding, we 
can say that irrespective of whether the child has Autism Disorder or Down Syndrome, the mothers of these children have 
to take care of all their needs, find solutions to solve their problems and cope with the day to day stress situations arising 
while rearing these children. These factors could be the possible reasons for having equal of mental health among these 

S.NO GROUP N MEAN S.D S.E ‘t’ 
VALUE 

Level of 
Significance 

     1. Mothers of children with 
Autism disorder 

30 105.50 22.12 5.97 0.91 Not significant 

     2. Mothers of children with 
Down Syndrome 

30 110.93 24.11    
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mothers irrespective of their children’s disability. This is not in line with the findings of Sandra (1989) who found greater 
stress, depression and lower marital intimacy in mothers of Autistic children than in mothers of Down Syndrome children. 

Table No. 3: Shows the Mean, Standard deviation of mental health of mothers  of children with Autism disorder 
and those with Down Syndrome based on the mother’s age. 

S. No GROUP N MEAN S.D 

       1. Mothers below 35 years 232 99.04 24.71 

       2. Mothers between 36-50 
years 

27 111.0 17.51 

        3. Mothers above 50 years 10 118.8 27.70 

Table No. 4: Shows the analysis of variance of the level of Mental health of the mothers of children with Autism 
disorder and those with Down syndrome based on the mother’s age. 

Source of 
Variation 

Sum of Squares D.F Mean square F Level of 
Significance 

Between groups 3203.43 2 1601.71   

Within groups 27100.55 53 511.33 3.13 0.05 

Total 30303.98 55    

The above analysis of variance shows ‘F’ value of 3.13 which is significant. It is possible to say from this finding that there 
is significant difference in the level of Mental health of mothers whose children have either Autism or Down syndrome 
based on the age group the mother fails into. Mothers below 35 years are the young mothers who are still in the stage of 
shock and denial; unable to accept the fact that their child is a ‘special’ child. Hence their mental health is lower when 
compared to mothers who fall between the age36-50 years. The second group of mothers who fall between the 36-50 years 
have a ray of hope due to the professional help and assistance they are able to provide for their child. The mental health of 
mothers above the age of 50 is best as they already reconciled to their situation. By now the child may be inducted partially 
to main stream society and the mothers are less anxious and more relaxed, as they have done the best they would for their 
‘special’ child. 

Table No.5: Shows the mean, standard deviation of the mental health levels of mothers of children with Autism 
Disorder and those with Down Syndrome based on the mother’s educational qualification. 

S. No GROUP N MEAN S.D 

        1. Mothers  who have completed school 
education 

16 102.75 26.42 

         2. Mothers who are graduates 27 107.22 24.91 

         3. Mothers who are post graduates 17 114.94 15.00 

Table No.6: Shows the analysis of variance of the level of mental health of the mothers of children with Autism 
Disorder and those with Down’s Syndrome based on the mother’s educational qualification. 

Source of 
variation  

Sum of squares D.F Mean square F Level of 
Significance 

Between the 
groups 

1273.57 2 636.78   
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Within groups  30214.61 57 530.08 1.20 Not Significant 

Total 31488.18 59    

      

The above analysis of variance shows the ‘F’ value of 1.20 which is not significant at any level. It is possible to say from 
this finding that the level of mental health of post graduates, graduates and under graduate mothers are almost at par. Mothers 
with higher or lower educational qualification show similar levels of mental health. Hence the Hypothesis No.3 is rejected 
(ie) “There will be a significant difference in the level of mental health between the mothers possessing different educational 
qualification, whose children have either Autism disorder or Down syndrome “. The Socio economic set up, the belief 
system, the emotional support the mothers gets and the resilience the mother has, have a bearing in this content rather than 
her educational qualification with regard to her psychological well being. 

Table No. 7: Shows mean, standard deviation of the level of mental health of the mothers of children with Autism 
disorder and those with Down syndrome based on whether she is a house-wife or a working woman. 

S. No GROUP N Mean S.D 

1. Mothers who are Housewives     40      103.83 25.03 

2. Mothers who are working 20 117.00 15.81 

Table No.8: Show mean, standard deviation, S.E and ‘t’ value of the level of the mothers of the children with 
Autism Disorder an those with Down syndrome based on whether she is a housewife or a working woman. 

S. No Group N Mean S.D S.E ‘t’ Value Level of 
Significance 

1. Mothers who 
are Housewives 

   40  103.83 25.03 5.31 2.48 0.01 

2. Mothers who 
are working 

20 117.00 15.81    

The above table reveals the ‘t’  value of 2.48 which is significant at 0.01. This finding indicates that there is a significant 
differences within the level of mental health of working and non-working mothers whose children have either Autism 
Disorder or Down Syndrome. This findings proves the hypothesis No. 4 (ie). “There would be asignificant differences in 
the level of mental health between working and non- working mothers whose children have either Autism Disorder or Down 
syndrome”. From the above finding it can be said that working mothers spend a few hours away from domestic 
responsibilities, interact with the outside world and also find avenues to maximize their potential, which give them a sense 
of accomplishment. Further they may have wider contacts and hence may find out different types of rehabilitation services 
for their children. Financially they are in a position to contribute towards these expenditure. These factors could be the 
possible reason for the working mothers having better mental health when compared to their non- working counterparts. 

Table No. 9: Show the mean, standard deviation of the mental health of the mothers of children with Autism  
Disorder and those with Down syndrome based on their rural or urban background. 

S. No Group N Mean S.D 

   1. Mothers from rural 
background 

5 90.00 18.84 

    2. Mothers from urban 
background 

55 109.87 22.88 

Table No. 10: Shows the mean, standard deviation, S.E and ‘t’ value of the mental health of the mothers of  Autism 
disorder and those with Down syndrome based on their rural or urban background. 
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S. No Group N Mean S.D S.E ‘t ‘ value Level of 
significance 

    1.  Mothers 
from rural 
background 

  5 90.00 18.84 8.97 2.21 0.05 

    2. Mothers 
from urban 
background 

  56 109.87 22.88    

The above table reveals the ‘t’ value of 2.21 which is significant at 0.05. This findings indicates that there is a significant 
difference in the mental health of mothers from the rural and urban background. This findings proves the Hypothesis. No.5 
(ie) “There would be a significant difference in the level of mental health of between rural and urban mothers whose children 
have either Autism disorder or Down syndrome”. From the above findings it is possible to say that mothers from the urban 
background offer better facilities for their ‘special’ child and get help at hand during her absence. The professional help the 
‘special’ child gets in the form of ‘special’ school, therapy or individual care, far supersedes the facilities that a child from 
the rural background gets. Hence the mother from the rural background is more anxious about the future of her ‘special’ 
child than a mother from the urban background. Therefore Hypotheses No. 5 is accepted. 

Table No. 11: Shows the mean, standard deviation of mental health of mothers of children with Autism disorder 
and those with  Down syndrome based on whether she belongs to a joint or nuclear family. 

S. No Group N Mean S.D 

         1. Mothers who belong 
to joint families 

   15  105.20 29.67 

        2. Mothers who belong 
to nuclear families 

   45 109.22 20.77 

Table No. 12: Shows the mean, standard deviation, S.E and  ‘t’ value of levels of mental health of mothers of 
children with Autism disorder and those with Down syndrome based on whether she belongs to a joint family or 

nuclear family. 

S. No Group N Mean S.D S.E ‘t’ value Level of 
significance 

1. Mothers who belong to joint 
families 

15 105.20 29.67 8.26 0.49 Not significant 

2. Mothers who belong to 
nuclear families 

45 109.22 20.77    

The above table reveals the ‘t’ value of 0.49 which is not significant at any level. It shows that there is no significant 
differences in the level of mental health of mothers based on the type of family she lives in. This finding rejects the 
hypothesis No. 6 (ie) ‘There would be a significant difference in the level of mental health of mothers from different family 
backgrounds whose children have either Autism disorder or Down syndrome’. From the above findings it is possible to say 
that irrespective of the family background these mothers are from , they have learnt to cope with the situation all by 
themselves. They seem to derive strength from within themselves and rise up to the situation. 

Table No. 13: Shows the mean, standard deviation of the level of mental health of the mothers of children with 
Autism disorder and those with Down syndrome based on the number of children they have. 

S. No Group N Mean S.D 

1. Mothers who have only one child 26 107.23 22.19 
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2. Mothers who have more than one 
child  

34 108.97 28.08 

Table No. 14: Shows the mean, standard deviation. S.E and ‘t’ value of the level of mental health of the mothers of 
children with Autism disorder and those with Down syndrome based on the number of children they have. 

S. No Group N Mean S.D S.E ‘t value  Level of 
significance 

1. Mothers who have only 
one child 

26 107.23 22.19 5.94 0.29 Not significant 

2. Mothers who have more 
than one child 

34 108.97 24.08    

The above table shows ‘t’ value 0.29 which is  not significant at any level. This shows that there is no significant difference 
in the mental health among mothers of both the groups. Hence Hypothesis No. 6 is rejected, (ie) ‘There would be a 
significant differences in the level of mental health between the mothers of children with Autism disorder and Down 
syndrome’ based on whether they have one child or more children. The level of mental health of the mothers from either 
group are almost equal. The ‘special’ child is always a cause of concern for the mother; having other children does not ease 
this pain. 

Table No. 15: Shows the mean, standard deviation of the mental health levels of mothers of children with Autism 
disorder and those with Down syndrome based on the monthly family income. 

S. No Group N Mean S.D 

1. Mothers who are from the family income 
group of 5000-10,000 

20 102.90 24.03 

2. Mothers who are form the family income 
group of 10,000-20,000 

 

 

28 105.39 24.40 

 

 

 

 

3. Mothers who  are from the family income 
group of more than 20,000 

12 123.66 8.39 

Table No. 16: Shows the analysis of variance of the level of mental health of mothers of children with Autism 
disorder and those with Down syndrome based on the monthly family income. 

Source of 
variation 

Sum of squares D.F Mean square F Level of 
significance 

Between groups 3653.03 2 1826.51 3.74 0.01 

Within groups 27835.14 57 488.33   

Total  31488017 59    

The above table analysis of variance shows the “F” value of 3.74 which is significant at 0.01. It possible to say from this 
finding that the socio-economic status of the family has a bearing on the mental health of the mothers, whose children have 
either Autism disorder or Down syndrome. Hence the hypothesis No. 8 is accepted (ie) ‘There would be a difference in the 
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level of mental health among the mothers of different socio-economic strata whose children have either Autism disorder or 
Down syndrome. The higher the family income the better the mental health of those mothers. Money to some extent an take 
care of certain expenses like a part time care taker for the child; special school needs; special equipment for the child or 
certain therapies the child needs like speech therapy, movement therapy etc. Lack of funds to meet the needs could mean 
regression for the ‘special’ child. This thought could weigh down on the mother’s mental well being. Hence mothers with 
better financial resources at their disposal tend to have better mental health. 

Table No. 17: Shows the mean, standard deviation of the mental health levels of the ,mothers of children with 
Autism disorder and those with Down syndrome based on their child’s age. 

S. No Group  N Mean S.D 

1. Mothers of children are less than 10 
years 

  32 104.28 22.58 

2. Mothers of children who are between 
10-20 years 

13 110.53 23.31 

3. Mothers of children are more than 20 
years 

20 114.60 23.86 

Table No. 18: Shows the analysis of variance of the level of mental health of mothers  of children with Autism 
disorder and those with Down syndrome based on child’s age. 

Source of 
variation 

Sum of squares D.F Mean square F Level of 
significance 

Between groups 1176.89 2 588.44 1.10 Not significant 

Within groups 30311.296 57 531.77   

Total 31488.17 59    

The above analysis of variance shows ‘F’ value of 1.10 which is not significant at any level. It is possible to say from this 
finding that the level of mental health of mothers of both the groups are equal, irrespective of the age of the ‘special’ child. 
Hence Hypothesis No .2 is rejected (ie) ‘There would be a significant difference in the level of mental health among the 
different age groups of mothers of children with Autism disorder or Down syndrome’. The possible reasons could be that 
the requirements or demands of the special child are varied from time to time. The mothers have to cater to these demands 
from time to time. It could be initially feeding and toilet training the child, in later years it could be adolescent problems to 
contend with, later it may be the anxiety and worry of who would take care of the ‘special’ adult after the demise of the 
parents. Throughout life these mothers exchange one worry for another as the child grows up. This is in line with the findings 
of Orr (1993) that ‘special’ children belonging to any age group were a source of stress for mothers. 

Table No. 19: Shows the mean, standard deviation of the level of mentalhealth of mothers of children with Autism 
disorder and those with Down syndrome based on the gender of the child. 

S. No  Group       N Mean S.D 

1. Mothers of female 
children 

14 116.14 15.49 

2. Mothers of male children 46 105.80 24.60 

Table No .20: Shows the mean, standard deviation, S.E and ‘t’ value of the level of mental health of mothers of 
children with Autism disorder and those with Down syndrome based on the gender of the child. 

S. No Group N Mean S.D S.E ‘t’ value Level of 
significance 
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1. Mothers of a 
female child 

14 116.14 15.49 5.50 1.88 Not 
significant 

2. Mothers of a 
male child 

46 105.80 24.60    

The above table reveals the ‘t’ value of 1.88  which is not significant at any value. This finding rejects the Hypothesis No.10 
(ie) ‘There will be a significant difference in the level of mental health between the mothers of children from either gender 
who suffers fro either Autism disorder or Down syndrome. From the above findings it is possible to say that the gender of 
the ‘special’ child makes no difference to the psychological well being of the mother. The complete responsibility and onus 
of taking care of a ‘special’ child falls on the mother and she has to be the source of strength irrespective of the gender of 
the child. 

Table No.21: Shows the mean, standard deviation of the level of the, mental health of mothers of children with 
Autism disorder and those with Down syndrome based on whether there is an associated problem or not. 

S. No  Group N Mean S.D 

1.  Mothers of children with 
associated problems 

20 107.90 22.55 

2. Mothers of children without 
associated problems 

        40 108.88 23.63 

Table No .22: Shows the mean, standard deviation, S.E and ‘t’ value of the level of mental health of mothers of 
children with Autism disorder and those with Down syndrome based on whether there is an associated problem or 

not. 

S. No  Group N Mean S.D S.E ‘t’ value Level of 
significance 

1. Mothers of children with 
associated problems 

20  107.90 22.55 6.28 0.31 Not significant 

2. Mothers of children without 
associated problem 

40 108.88 23.63    

The above table reveals ‘t’ value at 0.31 which is not significant at any level. This finding indicates that there is no significant 
differences in the level of mental health among mothers from both the groups. This finding rejects the Hypothesis No. 11 
(ie) ‘There would be a significant difference in the level of mental health between the mothers of children with or, without 
associated problems linked to either Autism disorder or Down syndrome. From the above findings it is a possible to say 
that the mothers whose children have either Autism disorder or Down syndrome learn to cope with the disability of their 
child as a whole; whether the child has an associated problem or not is of least importance to the level of mental health of 
the mother. She learns to draw strength from within the cope with the situation as a whole rather than compartmentalising 
it. This is not in line with the findings of Sequiera (1990) who investigated the perceived burden and coping styles of 
mothers of mentally handicapped children. About 70.9% of mothers showed severe strain when the child had large number 
of associated problems. 

Table No.23: Shows the mean, standard deviation of the level of mental health of mother of children with Autism 
disorder and those with Down syndrome based on the birth order of the child. 

S. No  Group N Mean S.D 

1. Mothers of children are not ‘first 
born’ 

40 105.72 22.85 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9332
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019            273 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9332    www.ijsrp.org 

2. Mothers of children who are not 
‘first born’ 

20 112.86 23.40 

Table No. 24: Shows the mean, standard deviations, S.E and ‘t’ value of the level of the mental health of mother of 
children with Autism disorder and those with Down syndrome based on the birth order of the child. 

S. No  Group N Mean S.D S.E ‘t’ value  Level of 
significance  

1. Mothers of 
children 
who are 
‘first’ born 

40 105.72 22.85 6.25 1.14 Not 
significant 

2. Mothers of 
children 
who are not 
‘first’ born 

20 112.86 23.40    

The above table reveals the ‘t’ value of 1.14 which is not significant at any level. This indicated that there is no significant 
difference within the level of mental health between the mothers of children with their Autism disorder or Down syndrome, 
irrespective of the birth order of the ‘special’ child. Hence this finding rejects the Hypothesis No. 13 (ie) ‘There will be a 
significant difference in the level of mental health between the mothers of children with, Autism disorder and down 
syndrome based on the birth order of the child From this finding it can be said that irrespective of whether the ‘special’ 
child was the first born in the family or not the mental health of the mothers from both the groups are at par. These mothers 
still have to cater to all the needs of the child while coping with their own anxiety and stress, at the same time.  

Table No. 25: Shows the mean, standard deviation of the ,mental health levels of mothers of children with Autism 
disorder and those with Down syndrome based on the  number of years the child has attended school. 

S. No Group N Mean S.D 

1. Mothers of children who 
attended school for more than 
10 years 

17 116.82 23.77 

2. Mothers of children who 
attended school for less than 10 
years 

43 104.81 22.20 

Table No. 26: Shows the mean, standard deviation, S.E and ‘t’ value of the mental health levels of mothers of 
children with Autism disorder and those with Down syndrome based on the number of years the child has 

attended school. 

S. No Group N Mean S.D S.E ‘t’ value Level of 
significance 

1. Mothers of children who 
attended school foe more 
than 10 years 

17 116.82 23.77 6.68 1.80 Not significant 

2. Mothers of children who 
attended school foe less 
than 10 years 

43 104.81 22.20    

The above table reveals the ‘t value at 1.80 which is not significant at any level. This findings indicates that there is no 
significant difference in the mental health between the mothers of both the groups, irrespective of the number of years their 
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‘special’ child has attended the Hypothesis No. 13 (ie) ‘There would be a significant difference in the level of mental health 
between the mothers of children with either Autism disorder and those with Down syndrome based on the number of years 
the child has attended the school’. Irrespective of whether the child attended school, the mothers are always worried and 
anxious about their future. The irreversible permanence of the condition, is the main cause of anxiety of the mothers. The 
‘special’ schools may not address all the concerns of the mothers; they have their limitations to. 

Table No. 27: Shows the mean, standard deviation of level of mental health of the othersof children with Autism 
disorder and those with Down syndrome based on whether the child is mediated or not. 

S. No Group N Mean S.D 

1. Mothers of children 
who are mediated 

18 110.67 23.98 

2. Mothers of children 
who are not 
mediated 

42 107.17 22.93 

Table No. 28:Shows the mean, standard deviation, S.E and ‘t’ value of level of mental health of the mothers of 
children with Autism disorder and those with Down syndrome based on whether the child is mediated or not. 

S. No Group N Mean S.D S.E ‘t’ value  Level of 
significance 

1. Mothers of 
children 
who are 
mediated 

18 110.67 23.98 6.67 0.52 Not 
significant 

2. Mothers of 
children 
who are not 
mediated 

42 107.17 22.93    

The above table reveals the ‘t’ value of 0.52 which is not significant at any level. This finding indicated that there is no 
significant differences in the mental health levels of the groups. This rejects the hypothesis No. 4 (ie) ‘There would be a 
significant differences in the level of mental health between the mothers of children with or without mediation for the 
problems associated  with either Autism and Down syndrome’. Care giving primarily depends on the severity of the 
disability, the child has, rather than on whether the child is mediated or not. Medication could be to suppress a negative 
behavioral problem or to support life due to a congenital condition. Irrespective of the manifested behavior of the ‘special’ 
child the level of care giving cannot diminish. And hence the mental health levels of both the sets of mothers are almost at 
par. 

Table No. 29: Shows the mean, standard deviation of the mental health levels of mothers of children with Autism 
disorder and those with Down syndrome based on whether the child has behavior problems or not. 

S. No  Group N Mean S.D 

1. Mothers of children with 
behavioral problem 

30 107.00 22.76 

2. Mothers of children 
without behavior problem 

30 109.43 23.77 

Table No. 30: Shows the mean, standard deviation, S.E and ‘t’ value of the mental health of mothers of children 
with Autism disorder and those with Down syndrome based on whether the child has behavior problems or not. 
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S. No Group N Mean S.D S.E ‘t’ value Levels of 
significance 

1. Mothers of children 
with behavioral 
problem 

30 107.00 22.76 6.01 0.41 Not 
significant 

2. Mothers of children 
without behavioral 
problem  

30 109.43 23.77    

The above table shows the ‘t’ value of 0.41 which is not significant at any level. Hence the hypothesis No. 15 is rejected 
(ie). ‘There would be a significant difference in the level of mental health between the mothers of children with or without 
behavior problems associated with either Autism disorder and Down syndrome. The behavior of the child has very little 
impact on the mental health of the mothers from the above mentioned groups. The medical condition of the child is of 
greater concern to these mothers than their associated behavior problem. 

5.   SUMMARY AND CONCLUSION 

The present study was conducted to study the level of mental health among the mothers whose children have either Autism 
disorder or Down syndrome. The mental health of mothers, who are primary care givers of these ‘special’ children is of 
great importance. The review of literature collected was compared to the present study. The tool selected for this research 
was Mental health inventory developed by Jagadish and A.K Srivastava. Totally 60 subjects were taken for this study and 
disturbed as 30 mothers of children with Autism disorder and 30 mothers of children with Down syndrome\. Purposive 
sampling technique was used for collecting the data. 

The validity of the tool has been, already established by the author. The pilot study was conducted on 30 subjects (15 
mothers of children with Autism and 15 mothers of children with Down syndrome) to test the reliability of the tool. Fifteen 
hypothesis were formulated for collecting and analyzing the data. The data collections was done in four ‘special’ schools. 
They were located at Alwarpet, Raja Annamalaipuram, Besant nagar and Neelankarai. The test was administered to mothers 
of children with either Autism or Down syndrome. It took almost a month to finish the data collection. The collected data 
was tabulated  and statistically analyzed. The formulated hypothesis were tested and the conclusions were drawn from the 
findings. 

5.1  RESULTS 

The results of the data analysis have shown that mental health affects the psychological well being of the mothers. The 
overall results proved the following. 

• The mothers of children with either Autism disorder or Down syndrome have  almost the same level of Mental health. 

• Mothers in the higher age bracket had better mental health than those who were younger. 

• Working mothers showed better mental heath when compared to mothers who are housewives. 

• Urban mothers showed better mental health than mothers from the rural background. 

• From the socio-economic stand point the mothers from the higher financial strata showed better mental health than those 
from the lower financial group. 

• The mental health of mothers from the different education backgrounds were almost at par. Post graduates showed 
slightly better mental health than graduates and undergraduates. 

• There was no difference in the mental health of mothers from the joint and nuclear family set up. 

• The number of children the mother had,had no bearing on her mental health. The mental health of mothers with single 
children and those with more children, were on par with each other. 

• The mental health of mothers whose children are from the different age groups (ie) below 10 years, between 10 years-
20 years and those above 20 years, were almost equal. 

• The gender of the ‘special’ child makes no difference to the psychological well being of the mother. 
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• Mothers of children with or without associated problems had the same level of metal health. 

• Irrespective of the birth order of the child the mothers had the same level of mental health. 

• The number of years the child attended school had no bearing on the mental health of the mothers. 

• Irrespective of whether the child was medicated or not the mother’s mental health levels were at par. Irrespective of 
whether the child exhibited behavior problems or not the level of mental health for those mothers were almost similar.  

 

5.2  MAJOR CONCLUSIONS 

At times human beings are bound to succumb to external pressure, but the resilience has to surface at those times.  Awareness 
of one’s limitation is important but it should not dampen spirits. Moving forward with time is crucial to progress. Mothers 
are the pivot around which the lives of these ‘special’ children revolve. Hence these mothers can work in unison with the 
special educators who are handling their children. At the same time these mothers have to realize that they are individuals 
in their own right. Pursuing an interest would do a world of good to these mothers. Exercise, Meditation and yoga could 
help to distress in the philosophy ‘When times are tough, the tough get going’ should enable these mothers to derive strength 
from within. 

5.3 LIMITATIONS OF THE STUDY 

• More number of responders could have been included in the survey to minimize sampling errors. 

• The rural areas have been almost unexplored. 

• The personality traits, personal events and health of the responders were not taken into consideration. 

• The responders were mostly from the middle and upper income groups. More of the lower income groups could have 
been included. 

5.4  IMPLICATIONS 

• This study helps the mothers of children with Autism and Down syndrome to be aware of their psychological well being. 
These mothers can foresee anxiety or worry and stay in good mental health. 

• This study can be a useful resource to special educators and rehabilitation professionals involved in counseling these 
mothers and their family members.  

5.5  SUGGESTIONS FOR FURTHER RESEARCH 

The following are some of the suggestions for future researchers in the area of the present study. 

• The same study could be done on a larger sample. 

• The same study could be done for the mothers of children from all categories of mental retardation (ie) from mild to 
profound. 

• The same study could be done for the mothers of children from rural background exclusively. 

• The same study could be extended to mothers from different socio economic background. 

5.6  RECOMMENDATIONS 

• Special schools have to conduct periodic workshops, related to ‘Stress Management Programme’. For these mothers. 
The module can contain segments relating to yoga, aerobics. Meditations, positive self-evaluation and time management to 
enhance a stable personality. 

• Counseling sessions have to be made available, on a constant basis, for both parents, especially these mothers. This 
would go a long way in maintaining the psychological well being of these mothers. 
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Abstract: A wildfire is simply an uncontrolled fire that is wiping 
out large fields and areas of land. Wildfires are uncontrolled, 
rapidly spreading, and raging huge flames enhanced with wind 
action and firebrands that can wipe out an extensive forest or 
vegetation land area within minutes For a fire to start three things 
must be present; oxygen, heat, and fuel. Foresters call this the 
fire triangle. Fire will spread towards the direction where there is 
plenty of one of these elements. It has wide impact on society, 
wildlife and atmosphere. It can be controlled by using many 
precautions. 

 
Key words: volcanic fire Triangle, debris. 

 
Introduction: 

What is a wildfire? 

A wildfire is simply an uncontrolled fire that is wiping out large 
fields and areas of land. It is typically fires that started out of a 
lightning strike, or people carelessly starting it, or accidentally, 
or even arson, that went un-noticed and got out of hand. These 
fires sometimes burn for days and weeks. They can wipe out an 
entire forest and destroy almost every organic matter in it. 

Wild fires can also be termed forest fires, grass fires, peat fires 
and bush fires depending on type of vegetation being burnt. Note 
that these fires tend to thrive in very warm and dry climates, 
rather than the thick, moist rainforest types. 

Wildfires and forests 

The destructive nature of a wildfire in a forest is phenomenal. A 
forest is an entire ecosystem consisting of biotic factors like 
animals, insects, birds, bacteria, plants and trees. It also consists 
of abiotic factors like water, rocks and climate in that forest area. 
If a wildfire strikes such an ecosystem, all life forms will be lost. 
The air and water will be heavily polluted. The soils will be 
badly degraded and other abiotic elements will be affected 
including water catchment areas. 
 
Objectives: 
Wildfires are uncontrolled, rapidly spreading, and raging huge 
flames enhanced with wind action and firebrands that can wipe 
out an extensive forest or vegetation land area within 
minutes. Wildfires are among forces of nature that cause huge 

devastation to humans and environment. According to the 
U.S. Fire service, more than 700 wildfires occur every year, 
burning down approximately 7 million acres of land and 
destroying more than 26,000 structures. Central and local 
organizations work together to control tens of thousands of fires 
each year. The U.S. spends over $5 billion dollars to fight fires 
each year.  
Some objectives of the study are; 

• To explain the concept of wildfire. 
• To study the causes of wildfire. 
• To examine the impact of wildfire. 
• To give suggestions for controlling wildfire. 

  
Primary Causes of Wildfires 
For a fire to start three things must be present; oxygen, heat, and 
fuel. Foresters call this the fire triangle. Fire will spread towards 
the direction where there is plenty of one of these elements. So, 
the only way to put out or control it is to significantly limit one 
of these three elements. The following are the main causes of 
wildfires decimating hectares of land every year: 
 

1. Human Causes 
 
90% of all wildfires are caused by humans. Human acts of 
carelessness such as leaving campfires unattended and negligent 
discarding of cigarette butts result in wildfire disasters every 
year. Accidents, deliberate acts of arson, burning of debris, and 
fireworks are as well other substantial causes of wildfires. Below 
are the detailed elaborations of the human causes of wildfires. 
 
Smoking: 
A worldwide study of smoking-related fire by epidemiologists 
reports that smoking is the leading cause of fires and deaths 
globally. The report further states that these fires resulted in an 
estimated cost of $27.2 billion globally in 1998. The United 
States incurred an estimated cost of $7 billion due to wildfires in 
the same year. There is an uncontrolled habit of people smoking 
while driving, walking or biking and after finishing they would 
just throw away the cigarette butt without completely putting it 
out. Smokers at times become negligent at extinguishing the 
cigarettes butts after smoking.On few occasions, cigarette buds 
are not properly put out before being thrown away.These 
individuals have no idea where those buds will end up and most 
start fires. This is why it’s important for smokers to desist from 
these bad habits or ensure the buds are properly extinguished 
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before throwing away. This kind of carelessness is what leads to 
wildfire disasters in many areas as the cigarette butt may end up 
starting a fire. 

Unattended Campfires: 
Camping is a fascinating experience and I bet most people love 
camping as a way of connecting with nature and to experience 
some good time outdoors. However, during camping or outdoor 
activities people normally leave lit fires or combusting materials 
unattended to which can ignite wildfires. It is imperative for all 
lit fires and combusting materials to be totally extinguished after 
use to avoid wildfire disasters. 
Humans sparked off about half of the 73,110 wildfires on wild 
lands in the United Sates in the period between 2006 and 
2015. In that period, campfires contributed to one-third of the 
33,700 human-instigated wildfires. Those wildfires decimated 
more than 1.2 million acres of land. These figures underscore the 
capability of campfires to start a huge wildfire. In this day and 
age, camping has become a big thing. Individuals, both old and 
young want to get out of the busy, crowded and polluted cities 
and its environs to spend quality time in the woods and enjoy the 
natural wonders. Fire is needed when temperatures fall during 
camping. Campfire is able to start wildfires if not properly put 
out. 
 

Burning Debris: 
Wastes and trash are on several occasions burned to ashes as a 
way of reducing the accumulation of rubbish. What is left after 
burning the waste matter or trash is debris that burns slowly. This 
slowly burning debris can potentially set anything ablaze and 
start a wildfire because of the heat.Burning debris is common in 
remote areas to get rid of junk, refuse and yard waste.Most areas 
permit burning of such debris. Therefore lots of people tend to 
think of burning debris as the first option when they pile up. But 
in few instances, these fires start to spread and overwhelm the 
individuals and leads to massive fire outbreaks.Some 
governments have stepped in to mitigate the situation by 
requiring individuals to obtain burn permits before combusting 
any debris. 
 
Fireworks: 
Fireworks are used by humans for various reasons such as 
celebrations, sending signals, or illuminating areas. Birthdays, 
Christmas, and New Year attract wild celebrations accompanied 
by fireworks. 
However, their explosive nature can start wildfires. Only one 
stray spark can start a huge wildfire and decimate hundreds of 
acres and lead to serious injuries. Also, due to their slow burning 
rate, the remaining pieces can land in unintended places thereby 
starting a wildfire. In 2016, fireworks started 57 fires in the state 
of Nebraska in the United States that culminated to $285,365 in 
losses. It’s, therefore, critical to recognize the explosive nature 
and huge potential of fireworks to cause massive wildfires by 
blasting them at the right places. 
 

Machinery Accidents: 

Machinery accidents such as the explosion of gas balloons and 
car crashes can ignite wildfires. 
The hot and explosive sparks from machinery accidents or 
engines can start huge forest or bush fires if the machines are 
operating within or adjacent to the forest or bush areas 
respectively. 
Old outdated appliances, faulty electric outlets, extension cords, 
outdated wiring; space heaters can contribute to electric fires in 
homes when they go wrong. In fact, according to the U.S. Fire 
Administration, 28,600 fires are caused by electric appliances 
gone wrong each year. Most are accidental, but if not identified 
fast, they can result in widespread wildfires. Lawn mowers, car 
crashes, and gas balloons can also contribute to starting wildfires. 

Arson: 
Some people may intentionally set fire to destroy land, house or 
any other property. This act of malicious burning of property 
makes up about 30% of all wildfire events. A person responsible 
for this heinous act is known as an arsonist. Arson specialists 
have substantiated that numerous fires are caused by arsonists, 
and that it attributes to approximately 30% of wildfire reports. As 
a result, arson has a dramatic effect on the risk of wildfires and 
can only be avoided if people desist from this kind of wicked 
behaviour. Relevant authorities must be informed as soon as 
arson acts are witnessed. 

2. Natural Causes 
Natural causes account for about 10% of all 
wildfires. Nevertheless, wildfires occurring as a result of natural 
causes vary from one region to another depending on the 
vegetation, weather, climate and topography. There are only two 
main natural causes which are lightning and volcanic eruptions. 
 
3.  Lightning: 
A fairly good number of wildfires are triggered by lightning. It a 
little bit difficult to agree with this fact, but researchers have 
found out that it’s a common trigger. A lightning strike can 
produce a spark. Sometimes the lightening can strike power 
cables, trees, or rocks and any other thing and this can trigger off 
a fire. 
The type of lightning associated with wildfires is known as hot 
lightning. It has less voltage currents but strikes repeatedly for 
longer periods. As such, fires are normally initiated by the 
persistent hot lightning bolts that strike rocks, trees, power cables 
or any other thing that might ignite a fire. 

4.Volcanic eruption: 
Hot magma in the earth’s crusts is usually expelled out as lava 
during a volcanic eruption. The hot lava then flows into nearby 
fields or lands to start wildfires. 
 

Effects of Wildfires 

1. Loss of Ecosystems and Biodiversity 
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Wildfires destroy the habitats and the intricate relationships of 
diverse fauna leading to loss of ecosystems and biodiversity. 
Wildfires simply damage the habitable and adaptable land for 
specific animal and plant species. It alters or kills the plant life 
features which support thousands of wildlife thereby forcing the 
animals out of the regions or even killing them. 
Smaller and rare animals including birds, squirrels, insects, 
rabbits, and snakes are mainly at high risks of death, whereas 
some plant species are burnt to ashes. Besides, wildfires can even 
lead to extinction for certain animals.Wildfires can be so severe 
that they decimate the habits and critical relationships of plants 
and animals causing loss of ecosystem. 
Most animals are able to detect oncoming fires and migrate 
early. Those that can’t move faster are killed. Since plant life that 
supports life in the area is burnt down, animals have to look for 
habitats elsewhere. 

2.Forest Degradation 
Forest fires such as the ones that commonly happen in dry 
tropical forests are a major cause of forest degradation. 
Whenever forest fires are experienced, thousands of acres of 
trees and vegetation cover are wiped out. Almost every year, 
forests fires are witnessed across different forest regions which 
persistently reduce the quality of certain forest features like soil 
fertility, biodiversity, and ecosystems. 
 
3.Air Pollution 
We all know that living plant matter purifies the atmospheric air 
we depend on for respiration. They achieve this by taking in 
carbon dioxide, greenhouse gases, and air impurities and later 
give off oxygen. When plant life is exterminated by fires, the 
quality of air we breathe in declines and greenhouse gasses 
increase in the atmosphere leading to climate change and global 
warming. In addition, the huge clouds of smoke instigated by 
wildfires lead to massive air pollution. 
Trees and vegetation covers act as purifiers of the air we breathe 
by absorbing carbon dioxide and other greenhouse gases as well 
as other air impurities and gives out oxygen. When they are 
burned down, it means more greenhouse gases increases in the 
atmosphere, resulting in global warming. Furthermore, huge 
amounts of smoke and dust are discharged into the 
atmosphere, causing air pollution. 
 
4.Soil Degradation 
Forest soils are loaded with nutrients emanating from decaying 
forest debris. Forest soils also consist of numerous natural 
features that support a plethora of life forms and organic 
activities. Wildfires also kill beneficial soil microorganisms that 
are responsible for breaking down the soil and promoting soil 
microbial activities. The burning of trees and vegetation cover 
also leaves the soil bare making it readily vulnerable to soil 
erosion. The high temperature caused by wildfires destroys 
almost the entire nutritive value of the soil. 
 
5.Economic Losses 
Many have witnessed fire-fighters battling wildfire on TV. This 
could give you a rough idea of the damage wildfires can cause to 
the vegetation and wildlife. Wildfires devastate everything in 
their path including property. On top of that, local authorities 

spend millions of dollars to put out or control the fire. An army 
of fire-fighters is normally deployed to extinguish raging 
fires. Airplanes are deployed to drops huge litters of water and 
phosphate fertilizer from high above, not to mention the truck 
and logistics involved. All these costs money and the area could 
suffer economically moving forward. 
 
6.Destruction of Watersheds 
Trees and vegetation cover acts as watershed protectors since 
approximately all the water comes from forest-derived water 
tables. Whenever they burn, the natural protection systems for 
water tables, streams, and rivers may be affected. 
 
7.Impacts to Human Well-being and Health 
Wildfires have contributed to some fatalities, especially 
impacting fire-fighters and lifesavers. The effect of smoke and 
dust also causes intense breathing discomfort and can worsen the 
health of people with allergies and respiratory disorders. 
Although wildfires cause a lot of destruction and loss of lives, 
they have a few benefits too. The old vegetation burnt down 
allows new ones to spring up. There is always remarkable growth 
after a wildfire. Some tree species have their seeds opened and 
thrown to ash-enriched soils and begin to grow. For example, the 
Jack pine’s cones open when exposed to intense heat from the fire 
and drop seeds into the ash-enriched soil. So, when the Jack pine 
dies in the fires, new ones grow. 
Wildfires also promote flowering and fruiting of some plant 
species. This is because wood ash is one of the best fertilizers 
around. Wood ash contains just about every nutrient plants need 
including magnesium, potassium, and calcium. Ash also contain 
carbonates that help neutralize acidic soils to allow healthy 
growth of plants.The destructive effects of wildfires can be 
mitigated by being responsible when handling aspects that could 
trigger any fire and reporting early when you witness any nature-
instigated fire. 

 

CONCLUSION 
After analyzing the whole concept, we can say that  wildfire, or 
forest fire, vegetation fire, grass fire, brush fire, or bushfire (in 
Australasia), is an uncontrolled fire often occurring in wildland 
areas, but which can also consume houses or agricultural 
resources. It has wide impact on society, wildlife and 
atmosphere. It can be controlled by using many precautions.   
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6.Report of Earth summit  atRIOfejeneiro in Brazil 1992. 
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Abstract:   Power is a key parameter in VLSI design. In this age 
of portable computers, battery life is very important. Power 
convergence is an important factor from a designer perspective. 
All applications demand chip level power reduction. Power and 
timing convergence goes hand in hand. One cannot be 
compromised for other, here comes the challenge for a designer. 
This paper focuses on understanding of various power sources 
and solutions for power reduction in a physical design. Enhanced 
quality rules are proposed for the high quality performance of the 
design. The enhanced power reduction techniques for both Data 
path power reduction and Clock path power reduction are mainly 
focused. 
 
Keywords: Power optimization, Physical design, Multi-bit, High 
AF net,Dynamic power 
 

I. INTRODUCTION 
 
VLSI Technology has advanced a lot, the performance is very 
high but at the same time the design is becoming more 
challenging. In the VLSI design flow each stage is challenging 
right from the net list generation to layout model. Lot of 
parameters have to be considered in each stage such as speed, 
power, and area. Power is one of the important parameter in 
design. In VLSI design we can see four different type of power 
dissipation. Firstly Dynamic power dissipation, due to switching 
activity of the transistor, Static power dissipation due to leakage 
currents, Short-circuit power dissipation due time short circuit 
between NMOS and PMOS, Leakage power dissipation. 
 
In this paper we focus on reducing the dynamic power 
dissipation.  Dynamic power dissipation is further classified into 
switched power dissipation and glitch power dissipation .Based 
on the activity of the cell, output load and supply voltage with 
which circuit operates .Power dissipation is due to the   charging 
and discharging of output load capacitance. We use three 
different techniques to reduce the dynamic power dissipation 
without much compromise on the timing of the design. 

Power calculation: In a CMOS technology the total power 
consumption will due to dynamic power consumption plus the 
static power consumption. Power equation can be written as the  

Ptotal = Pdyn + Pleak    (1) 

The static power is because of the leakage current of the device 
while the dynamic power is due to the switching activity of the 
transistor. Dynamic power depends mainly on clock frequency 
with which circuit works and the supply voltage also. 

In this paper our main focus will be on  the dynamic power loss 
of the circuit .Dynamic power of a cell is result of both  initial 
power and switching power .The dynamic power equation can be 
written as  

Pdynamic = Pinitial+ Pswitching  (2) 

Pinitial =1/2 ( Erise + Efall ) α    (3) 

Where E rise and E fall are rise and fall energy levels and the 
alpha is the toggle rate, is the number of times signal switch from 
zero to one  per time unit. 

Pswitching  = 1/2 CV2 α   (4) 

Where ‘C’ is  wire capacitance and the ‘V’ is supply voltage 
,alpha is the toggle rate. 

For the inter connects there will be no initial power, there is only 
switching power which is given by equation (4).From the same 
equation it is clear that power can be reduced by either reducing 
the frequency of the design or the supply voltage but for a 
modern digital design speed is the most important concern so the 
main parameter to gain power is the capacitance. Since we are 
talking with respect to the dynamic power we call it as dynamic 
capacitance. 

In physical design we can reduce the dynamic capacitance using 
multiple techniques. Keeping in mind the other important 
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parameters like speed area we propose three different techniques 
to reduce the dynamic capacitance there by reducing the dynamic 
power. 

Power trends in physical design stage: In the advanced 
technology nodes, the power consumption because of static 
power is about 10% and internal circuit power is about 20%. 
Dynamic power contributes almost 80% of the circuit total 
power this is shown in the chart below 

 

Figure 1: Total Power distribution chart 

Since dynamic power contributes almost 80% of the total power 
it is the key factor for reducing the overall power loss of the 
circuit. 

Dynamic power consists of internal power, switching power 
,leakage power..Dynamic power distribution chart is shown 
below 

     

Figure 2: Dynamic Power distribution chart 

From the above pie chart it is clear that major portion of the 
dynamic power consumption is because of switching activity of 
the cell or a net .In order to scale down the switching power we 
have to reduce the capacitance of the nets or cells which have 
high activity factor. In a typical digital design the clock nets will 
contribute more to the dynamic power since the activity of the 
clock nets will be high. 

With these key parameters and deep understanding of the 
different types of the power consumptions and there contribution 
to the total power we propose three different power reduction 
techniques that help to reduce power at i physical design stage 

II. PROPOSED WORK 

This paper details three different types of dynamic power 
reduction techniques in physical design flow namely power 
aware placement, multi-bit based on TNS, multi vt synthesis. 
 
Power aware placement: 

 
 
                  Figure 3: Power aware placement 

Power aware placement feature reduces net switching power 
using switching activity based power-aware placement 
technology. In order to scale down the total switching power, 
power aware placement reduces the wire-length of higher 
activity nets so that the capacitance of higher activity nets get 
reduces, leading to smaller total switching power. But we have to 
take care about the timing as well since it may degrade the slope 
on the other nets. Its a trade of between the timing and power. 

Multi-bit conversion of sequential cells: In multi-bit 
conversion is to reduce the clock inverters and buffers so has to 
scale down the switching power of the clock network. 

 

Figure 4: Single and Multi-bit flip-flops 

10%

20%

80%

Power distribution chart

Static Power Internal Circuit Power Dynamic Power
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Multi-bit conversion may be from single to dual or quad–bit flip-
flops. Here multi –bit is done based on the TNS value. The flops 
which have nearly same TNS value are combined. This helps in 
less degradation in terms of timing. . Merging one bit flop into  
multi-bit flop can reduce number of clock inverter cells, and 
lower the dynamic power consumption due to clock network. 

Multi vth cell usage: Cells power consumption vary with their 
threshold voltage. The cells which have high vth value have less 
leakage power but the delay is high and the low vth value cells 
have the low delay but the leakage power is high. In order to 
have good timing number and to reduce the leakage power we 
constrain the design to use nominal or low vt cells for sequential 
cells and all data path cells should be low vth cells in order to 
compensate the timing degradation. 

III. RESULT AND ANALYSIS 

The result we obtained by applying the power reduction 
techniques are giving us good gain in terms of power .We 
applied all the power reduction techniques  mentioned in the 
previous section one by one to a design with below number of 
cells 

 
Total devices 580745 

 clock cells 1969 
Data cells 43613 
 Single bit cells 6420 

Figure 3: List of number of cells in the design 

After applying the power aware placement technique we saw an 
improvement of 8% in power and timing degradation of 6ps.In 
multi-bit out of 6420 single bit  cells 2505 cells were converted 
to dual cells and we gained 11% of power improvement when 
compared to the reference design. With the use of multi 
threshold voltage cells there was gain of 4% gain in power. Since 
the switching power contributes large part of the Total power, 
11% of total power saving in today’s submicron technology is a 
considerably a good number. 

IV. CONCLUSION AND FUTURE WORK 

Power is one of the key parameter in physical design flow. 
Power reduction with degrading timing and quality of the design 
is challenge. With the right use of cell libraries and with the 
proper understanding of the design we can reduce the power. In  
future , combination of the different power reduction techniques 
can  be tested based on the design, to reduce the switching 
power. 
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Abstract--In recent year as the complexity of Integrated 
circuits increases the physical design complexity also 
increases. As the technology advances the Integrated 
circuits are expected to be low area as possible. To reduce 
area of total chip, we use some efficient algorithms for 
floorplan. A floorplan optimization is usually about 
placing all modules inside a partition so that the total area 
of block should be less as possible, to get the solution for 
this NP hard problem we use some meta-heuristic 
algorithms such as Simulated annealing(SA), Particle 
swarm optimization(PSO), Ant colony optimization(ACO), 
Genetic algorithm(GA) etc. Basically, all these algorithms 
try to reduce the total area required for the whole 
partition by placing modules in certain way. Different 
algorithm gives different solution for floorplan problem, 
but it is important to get the better solution for floorplan 
with less run time of algorithm. Since the complexity of 
Integrated circuits are increasing the number of modules 
in partition also increases, hence it may increase the run 
time of algorithm to get the better solution. In this work, 
the proposed modified Simulated Annealing algorithm can 
get the better solution in less run time compared to older 
Simulated Annealing algorithm implemented. 
 

Index Terms—VLSI floorplanning, B*tree, Simulated 
Annealing, slicing and non-slicing, Dead space etc. 

INTRODUCTION 
Floorplanning is one of the initial stages in Physical Design 

flow, this involves the process of identifying structures that 
should be placed close together, and allocating space for them 
in such a manner as to meet the sometimes conflicting goals of 
available space (cost of the chip), required performance, and 
the desire is to have everything close to each other so that the 
effective area of floorplan should reduce. Floorplanning is 
basically an NP- hard problem. It is important to get an 
effective solution for this problem since the resulting floorplan 
affects all the subsequent steps in physical design, such as 
placement and routing. For solving this problem there is no 
known polynomial algorithm can solve it in a polynomial 
time. For solving floorplanning problem, most commonly used 
algorithms are SA (Simulated Annealing), PSO (Particle 
Swarm Optimization), GA(Genetic algorithm), ACO(Ant 
Colony Optimization) etc. Simulated Annealing is one of the 

popular algorithms used to solve floorplan problem.  
Since floorplanning is a NP -hard problem, the search space  

increases exponentially as the number of modules increases, 
therefore it is difficult to get an effective solution in reduced  
run time. The quality of the floorplanning depends on the fact 
that how it is represented.  

 
The representation of floorplan determines the size of search 
space and the complexity of problem. There are 2 types of 
floorplans sliceable and non-sliceable and there are various 
representations methods such as Bounded sliced Grid (BSG), 
Corner Block List (CBL), Transitive Closure Graph (TCG), 
B*tree, O-tree, Sequence pair etc. 

 

PROBLEM STATEMETNT 
The input data of floorplanning and placement problem is 

the information of each module with length, width, area of all 
modules and connection information between these modules. 
A rectangular floorplanning region P is given as shown below 
Fig 1.1, with W width and H height, a set of modules P= {b1, 
b2, b3, ……...bn}, in which mi stands for rectangular block 
with fixed width(wi) and height(hi). 

 

 
Fig1 Floorplan area 

 
 N is the netlist which specifies the interconnection 

information between the modules in floorplan. The main 
problem of this floorplan and its placement is to arrange or 
pack all modules into rectangular floorplan area P. The input 
modules are specified in Netlist N with its fixed wi and hi. To 
achieve the goal of optimization, the following condition 
should meet 

 
i. There should not be change in input values and their 

A Modified SA Algorithm for VLSI floorplan  
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interconnection. 
ii. There must be no overlap between modules with each 

other. 
iii. Each module must be lie in the rectangular shape 

with wi and hi. 
iv. All module must be parallel to the coordinator axis of 

floorplan region. 
 

FLOORPLAN REPRESENTATION 
For optimization of floorplan F, each module can be 

represented by B* tree, as shown in fig 2(a). A B* tree is 
known as binary tree whose rood corresponds to the bottom 
left corner module. We design tree using depth first search 
procedure for an admissible floorplan F and optimized 
placement in recursive manner. 

For representing in B* tree, first construct the left sub-tree. 
The B*-tree is having the direct geometric relationship 
between all modules with respect to nodes of its tree. As 
shown in fig 2(b) node rd0 is in directly relation with b0 root 
node of ndi, is placed first in floorplan area layout, whereas 
right node of ndi is placed in F at the left side root module b0 
and vice versa.  

The construction of a B* tree begins from the root, the left 
child of node rdi corresponds to the lowest, unvisited block in 
floorplan. The right child of rdi represents the lowest block 
located above and with its x-axis equal to that of bi(ith module) 
and its y-axis less than that of top boundary of the module of 
the left -hand side and adjacent to bi. Each node combination 
of a B*Tree corresponds to a floorplan, so the solution space 
consists of all combinations of B*Tree obtained by perturbing 
the Tree by three movements namely: Node Movement 
(deleting a node and inserting in some other locations), Node 
Swap (swapping two blocks) and Block Rotation (No change 
in tree structure). 

      
   Fig 2(a) Floorplan            Fig 2(b) B*-tree Representation 

 
 

FLOORPLAN ALGORITHM 
In this paper the classical simulated annealing is modified 

in order to get an effective solution for floorplan problem in 
reduced run time. Simulated annealing is inspired by an 
analogy between the physical annealing of solid and 
combinatorial enhancement. In physical annealing process a 
solid is melted first and then cooled slowly, spending a long 

time at low temperatures, to obtain a perfect lattice structure at 
minimum energy state. In SA this analogy is transferred to 
local search algorithms for combinatorial enhancement 
problems.  It does so by associating the set of solutions of the 
problem with the states of the physical system, the objective 
function with the physical energy of the solid, and the optimal 
solutions with the minimum energy states.  

In classical SA at very low variations of temperature 
parameters and when the solution search for each temperature  
can reach an equilibrium condition, have very high chances of 
finding the global optimal solution. But it requires very slow 
temperature variations and thus increase the required 
computational effort. So, in this paper we implemented a 
modified SA algorithm to get an effective solution in reduced 
run time, thereby reducing the complexity. So, in this work we 
are defining different expression for Temperature variable ‘T’ 
to reduce the runtime of the algorithm and getting optimum 
solution for floorplan problem. We initially randomly perturb 
to get the initial solution and continued. The idea is to reduce 
uphill moves in the beginning, because most of the uphill at 
this stage lead to inferior solution. 

 
Algorithm for Modified Simulated Annealing: 
Start 
if local ==0 
avg=est_avg;  
assign local_T=avg/log(P);  
get initial solution as best; 

do { 
count=count+1; 
for (; uphill<N && MT<2*N; MT++) 
{get solution using perturb (); 
get new cost as cost; 
get difference between pre-cost and new cost as d_cost; 
calculate probability value p; 
if (d_cost <=0 or rand () <p) 
{keep obtained solution; 
assign pre_cost=cost; 
if(d_cost>0) 
uphill++, bad_num++; 
else 
good_num++; 
if (cost < best) 
assign cost as best; 
} 
else 
reject++, recover_sol(); 
} 

    Calculate standard_variance and variable r_t; 
assign local_T = r_t*local_T 
if(count==local) 
local_T= estimate_avg/ log(P); 
local_T= T * 0.9local; 
actual_T= exp(estimate_avg/local_T); 
if(count>local) 
actual_T = exp(estimate_avg/local_T); 
assign conv_rate as 0.9; 
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reject_rate =reject_rate/MT; 
} while (reject_rate < conv_rate && actual_T > term_T) ; 
 

A.  Calculations for Modified SA 
     The Probability function for SA is  

           Probability = 𝑒𝑒(∆𝑐𝑐𝑇𝑇 ) 

         

   

The temperature T at initial stage is given by, 

    T= avg/ log(P) 

   where ‘avg’ is a variable.  

   And get an initial solution. 

   For further iterations temperature is defined as, 

   T= r_t*T 

   Where,  r_t = 𝑒𝑒(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 ∗ 𝑇𝑇𝑠𝑠𝑠𝑠) 

    standard variance, 

             sv =∑ �� 𝑆𝑆𝑆𝑆
𝑁𝑁−1

�𝑁𝑁
𝑆𝑆=1  

             si=  (𝑎𝑎𝑎𝑎 − 𝑚𝑚)2 

    where, mean m = Total area/ N 

 

B.  Cost Function 
Area and wire-length are perhaps the two most commonly 

used costs for floorplan design. We can adopt the following 
cost function for simulated annealing: 
 Cost function used is,  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝛼𝛼𝛼𝛼

𝛼𝛼𝐴𝐴𝐴𝐴𝐴𝐴𝑙𝑙
+ (1−𝛼𝛼)𝑊𝑊

𝑊𝑊𝐴𝐴𝐴𝐴𝐴𝐴𝑙𝑙
 

where A is the floorplan area, Anorm is the average area, W 
is the total wirelength, Wnorm is the average wirelength, and a 
control the weight between area and wirelength. To compute 
Anorm and Wnorm, we can perturb the initial normalized Polish 
expression by use of the three operations for m times to obtain 
m floorplans and compute the average area Anorm and the 
average wirelength Wnorm of these floorplans. The value m is 
proportional to the problem size. 

 

IV.PERFORMANCE AND RESULT ANALYSIS 
In this paper, we have used MCNC benchmark problems to 
study the performance of modified SA algorithm. This 
algorithm is implemented by C++ programming language with 
Linux on virtual machine environment. 
 
TABLE 1. CHARCTERISTIC OF BENCHMARKS 

Benchmarks No of Modules Area(mm2) 
ami33 33 1.15 
ami49 49 35.44 
apte 9 4.65 

hp 11 8.83 
xerox 10 19.35 
 
 
TABLE 2: RESULTS OF MODIFIED SA on MCNC netlists 

Bench

mark 

circuit 

Numbe

r of 

modul

es 

Used 

Area(

mm2) 

Total 

Area

(mm
2) 

Wirele

ngth 

(mm) 

Dead 

spac

e (%) 

Run 

time 

(sec) 

ami33 33 1.196

1 

1.15

64 

128.62

9 

3.32 1.38 

ami49 49 36.79

4 

35.4

45 

1894.7

4 

3.67 0.29 

apte 9 47.31 46.5

61 

755.87 1.59 0.23 

hp 11 9.363 8.83

05 

239.86

2 

5.70 0.05 

xerox 10 20.10

6 

19.3

50 

779.72 3.76 0.07 

 
The experimental result of Modified SA using MCNC 
benchmark shows better results in terms of area reduction and 
reduced run time compared to other previous algorithms. 
 
TABLE 3: Comparison of areas with different algorithms 

MCNC  

Benchm

arks 

SA 
with 
Seque
nce 
pair 

SA 
wit
h 
B* 
tree 

PSO 
with 
sequ
ence 
pair 

PSO 
with 
B* 
tree 

Hyb
rid 
PSO 

Modifi
ed 
SA 

ami33 1.31 1.3

6 

1.31 1.28 1.28 1.19 

ami49 38.84 43.

34 

38.8

4 

41.01 42.3

0 

36.79 

apte 48.12 47.

30 

48.1

2 

46.92 51.5

9 

47.31 

xerox 20.69 20.

47 

20.6

9 

19.55 21.7

0 

20.10 

 
 
 

CONCLUSION 
The Modified Simulated Annealing algorithm is 

implemented using C++ coding language and tested with 
MCNC benchmark netlists. This algorithm is efficient 
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compared to earlier algorithms, which is shown in table 4.2. 
The prosed Modified Simulated Annealing algorithm can get 
reduced area for floorplanning comparatively and the reduced 
run time. Hence this algorithm can give effective solution for 
area for floorplanning like classic SA algorithm, but it takes 
very less runtime to find the better solution (since in classic 
SA algorithm, the runtime will be more and so as the 
computation complexity). This algorithm is well suited since, 
as the technology grows the transistors count in design 
increases so as the complexity of design increases, hence there 
is a need to reduce the total area of the chip, and the run time 
for EDA tools also important. This work mainly concentrated 
on reducing area and runtime to get the solution for the 
floorplan, but wirelength results in this algorithm are 
comparatively degraded. 
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Abstract- This study aims to determine the right model for the 
protection of human trafficking victims. This research on the 
implementation of restitution for them that’s persons committed 
by corporations in law enforcement is a normative legal research 
related to the theory of the rule of law, principles of criminal law, 
basic concepts of criminal law, rules / norms of criminal law that 
are specifically related to protection of victims, criminal liability 
and corporate criminal liability. The results of this study are 
human rights, criminal law and various efforts undertaken to 
improve corporate criminal liability and protection of victims of 
trafficking by referring to international treaties and customary 
international law. 
 
Index Terms- Corporation, restitution, victim, protection, law 
 

I. INTRODUCTION 
orporations have a large role in the development of the 
economy. Based on recruitment rates, most of the developing 

country population are middle to lower class. The need for 
employment is a crucial problem, especially considering the 
relatively high unemployment. Limited employment opportunities 
will hamper government programs in the welfare of the 
community. Without a job with a decent salary will make it 
difficult for people to meet their needs. The existence of a 
corporation as a provider of employment makes it easy for people 
to find sources of income. Someone who works in a corporation is 
promised to receive payment or wages in accordance with the 
provisions agreed upon periodically and continuously so that with 
these wages they will be able to maintain their lives. Apart from 
providing employment, some corporations also carry out business 
activities as job suppliers for the community. 
          Corporate activities as a job distributor makes it easy for 
those who need jobs to get jobs according to their abilities. But on 
the way, not all job distribution companies carry out their activities 
cleanly. The Criminal Act of Trafficking in Persons is deemed 
committed by a corporation if the crime is committed by persons 
acting for and on behalf of the corporation or for the benefit of the 
corporation, based on employment relations or based on other 
relationships within the scope of the corporation's business, either 
individually or jointly. 
          Criminal Trafficking in Persons is usually carried out by 
several individuals, organized and divides tasks both in their 
respective roles as individuals or for and on behalf of a 
corporation. The element of criminal offense of trafficking in 
persons can be fulfilled if there is at least the party sending, the 

party receiving, the party exploiting the victim. Party Individuals 
who have a role in the Crime of Trafficking in Persons usually 
through the use of economic weakness potential victims, 
individuals will cooperate or commit to the corporation to supply 
manpower. This is done because most individuals rely on salaries 
as employees or commissions as payment, while corporations rely 
on the difference in profits from Trafficking in Persons. 
          Related to the legal protection of the victims' rights, it is 
time for handling cases of trafficking in persons to pay special 
attention to the interests of the victims, in addition to being a 
witness who knows the occurrence of a crime as well as the 
position of the victim as a legal subject having an equal position 
before the law ( equality before of the law ). Attention to victims 
in handling criminal cases should be done on the basis of 
compassion and respect for the dignity of victims ( compassion 
and respect for their dignity ). [2] How to judge is not only using 
ratio (logic), but also loaded with conscience or compassion. [3] 
          Trade Crime develops due to various driving factors, one of 
which is poverty. The poor who live in remote areas are promised 
work with large salaries, thus encouraging these children to follow 
the invitations of traffickers. The condition of the poverty level is 
more easily influenced if accompanied by a low level of education. 
On the other hand, that the high number of trafficking offenses is 
also caused by the legal system, law enforcement system, and the 
culture of the community as a support or access to trafficking 
          The application of restitution sanctions is often ineffective 
because of the stipulation of legal subjects which often only 
ensnare the perpetrators of the field, there are arrangements for 
substitution of restitution in the form of confinement for a 
maximum of 1 year confinement, the perpetrators consider 
fulfilling restitution only as an option and not a requirement, so it 
is very depends on the will of the offender not on the ability of the 
offender so that this further obscures the purpose of holding 
restitution in criminal law, especially in Trafficking in Crimes 
because victims often do not feel the benefits of the restitution . 
 

II. METHOD 
          The research method is a method used by researchers to 
approach, study, and solve problems from a study. In this research 
based on the identification of the problems raised, the law is 
conceived as the principle of morality or the principle of justice, 
which is natural and universally applicable; law as a positive rule 
generally accepted in abstract; and law as decisions created by 
judges in concerto in judicial processes as part of judges' efforts to 
resolve cases or cases. The approach used in this study uses a 
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normative juridical approach. In addition, in order to analyze the 
rights of victims of trafficking in persons who have been violated 
by human rights, and to calculate the amount of loss, 
compensation, restitution both materially and or immaterially, this 
study also uses an empirical approach. 
          Specifications This study is a descriptive analysis, the 
research seeks to explain or illustrate the principles of criminal 
law, the basic concepts of criminal law, international law, 
Countries of law relevant foreign and court decisions in law 
enforcement against human trafficking crime henceforth analyzed 
in order to examine the implementation of restitution of victims of 
trafficking in persons committed by corporations. This study uses 
secondary data that is data obtained from library materials. 
Secondary data in this study will be obtained from the legislation 
in force in the implementation of restitution instruments in 
trafficking in persons carried out by corporations linked to the 
criminal justice system, legislation with international treaties in 
the field of human rights relating to restitution, as well as from the 
draft laws in the national legal system that contain concepts of 
corporate criminal liability and protection of victims of crime in 
the legal system . The technique of data collection is done by the 
method of library study, which is obtaining secondary data which 
can be in the form of primary and secondary materials. All data 
obtained will be analyzed using qualitative juridical methods. The 
data obtained were compiled systematically and analyzed 
qualitatively using the theory of rule of law as  Grand Theory , 
Legal Theory of development as Middle Range Theory and Law 
Enforcement, Corporate criminal liability as  Applied Theory , 
taking into account the relationship between national law and 
international law.  [6] The scope of this research includes the 
implementation of restitution on trafficking in persons connected 
with the criminal justice system, criminal justice system and 
victim protection in Indonesia. Related to the approach in this 
research is a normative juridical method that uses secondary data. 
 

III. DISCUSSION 
          Legal protection for the community can be achieved well if 
it is done with integrated and effective law enforcement. Legal 
protection or law enforcement is the same as law enforcement 
against the crime of trafficking in persons . The law enforcement 
regulated in the laws and regulations of trafficking in persons in 
Indonesia is carried out by way of punishment in the form of 
imprisonment, confinement, fines and restitution. However, in the 
level of implementation, that the Indonesian legal system in 
particular is a criminal justice system, especially with the 
imposition of sanctions restitution on perpetrators is still a taboo 
to be applied in the criminal justice system in Indonesia. This is 
because restitution sanctions are civil sanctions, and have not 
made the restitution sanctions criminal sanctions such as prison 
sanctions that cannot be negotiated or replaced with other 
sanctions. 
          Considering the loss suffered by the victim, it should be a 
sanction of restitution on the perpetrators or convicted persons of 
trafficking in persons can be carried out or applied. However, in 
the criminal justice process, negligence and even violations of the 
individual rights of victims of crime, in particular the crime of 
trafficking in persons, are seen in the process of solving the crime 
problem, along with the need for adequate legal protection for 

victims of crime. Therefore this problem needs to get serious 
attention. [7] 
But in practice, there is a substitute for restitution, not to mention 
the substitute criminal restitution can still be reduced through 
remission. If that happens then the position of restitution will be 
of no benefit to both the newspaper and the perpetrator. The 
restitution of substitution becomes a cage, can be an alibi for the 
offender to avoid paying money to the victim or avoiding other 
fines. 
          Substitution of restitution by confinement opens a gap for 
those convicted as criminals of trafficking in persons to avoid 
restitution. Sanctions in the form of fines imposed by judges on 
the defendants, there is no guarantee that the defendants will pay 
the fines. Because it prefers confinement rather than paying the 
fine. In addition, in the case of fines, it is not yet known whether 
if paid by the defendant the fines are paid to the victim or whether 
the fines are given to the state. Such matters still require clear and 
concrete regulations in the implementation of decisions and as an 
implementation of the making of these laws and regulations. 
According to the author, to function or implement sanctions in the 
form of restitution, it is necessary to confiscate the assets of the 
defendant as collateral for restitution sanctions that must be paid 
by the defendants. Thus, new regulations need to be carried out so 
that the fulfillment of the rights of the victims can be carried out 
by the judge in enforcing the crime of trafficking in persons 
properly. 
          Barda Nawawi Arief writes, one alternative study that is 
very urgent and in accordance with the current idea of reforming 
national law, is the study of the legal system that lives in society. 
It is said so, because it is often stated, that the national legal system 
in addition to being able to support national development and the 
needs of international relations, must also be sourced and not 
ignore the legal values and aspirations that live and develop in 
people's lives. The legal values that live in the community can be 
sourced or extracted from the values of customary law and 
religious law values. 
          In relation to the perpetrators' responsibility for the loss or 
suffering suffered by the victim (as a result of his actions), for 
some criminal acts that occur in the community, often the 
settlement is done on the basis of peace between the two parties. 
This method of resolution is a living reality among certain 
members of the community in Indonesia which bases the 
settlement on cultural of law.  
 

IV. RESULT 
          The provision of restitution to victims of Trafficking in 
Crimes is a very important component. In Trafficking in Crimes it 
is not enough to just impose criminal sanctions on the perpetrators, 
because in this case there are victims whose rights must be 
considered and recovery needs to be done for material and 
immaterial losses suffered by victims as a result of the Trafficking 
Acts. 
          Prosecution and conviction of trafficking offenders tend to 
be given to individual perpetrators, whereas in trafficking 
corporations are often the tools used by perpetrators to commit 
trafficking crimes. In connection with this it is proper that if 
trafficking is carried out by individuals who are corporate 
administrators then individuals and corporations are both given 
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criminal penalties. This can be related to the concept of 
deelneming in criminal law. The crime of trafficking in persons is 
deemed committed by a corporation if the crime is committed by 
persons acting for and on behalf of the corporation or for the 
benefit of the corporation, based on work relationships or based 
on other relationships within the scope of the corporation's 
business, either individually or jointly. 
          This concept needs to get a shift in meaning, because often 
law enforcement continues to focus only on individual actors, even 
though these actors are corporate administrators but only 
individuals are legally processed. This will be different if the 
corporation is seen as a means or means or facilities supporting the 
crime of trafficking or jointly carrying out the crime. If it is 
associated with deelneming, then both individual corporate 
management and corporations as legal entities should be subject 
to criminal sanctions. 
          In the case of material suffering or loss suffered by the 
victim as a result of a criminal act committed by another person, 
according to Mardjono Reksodiputro, it is appropriate that the 
perpetrator of the criminal act (the other person) provides the 
compensation. The same thing was also stated by Purwoto S. 
Gandasubrata, "A criminal act that is against the law but does not 
violate someone's rights and therefore does not because real harm, 
is sufficiently given a criminal (prison), whereas conversely, only 
if this criminal act violates the rights and causes harm, then 
deserves compensation (restitution) ". 
          Furthermore, the issue of restitution to victims of crime in 
the context of the relationship between perpetrators and victims, 
according to Romli Atmasasmita, is an embodiment of the re-
socialization of the responsibility of the perpetrators as citizens. 
Through the process of socialization intended and expected to be 
embedded a sense of social responsibility in the perpetrators, so 
that the value of restitution in this case does not lie in its efficacy 
to help the victim, but serves as a tool to further sensitize the 
perpetrators of criminal acts over their "debt" (due to their actions) 
to the victim. 
          Those are how the system of restitution and compensation 
to victims of crime can be done, as follows: 
          1. Civil damages are given through a civil process. This 
system separates claims for compensation from victims from 
criminal proceedings. 
          2. Civil compensation is provided through criminal 
proceedings. 
          3. Compensation that is civil and mixed with criminal nature 
is given through criminal proceedings. Although the Restitution 
here is still civil, there is no doubt about the nature of the crime. 
One form of Restitution under this system is Compensation fines. 
This fine is a monetary obligation that is imposed on the convicted 
person as a form of compensation that should be given. 
          4. Compensation that is civil, provided through a criminal 
process and supported by sources of state income. Here 
compensation does not have any criminal aspects, even though it 
is given in criminal proceedings. So Compensation remains a pure 
civil institution, but it is the state that fulfills or bears the 
compensation obligations imposed by the Court on the 
perpetrators. This is an acknowledgment that the state has failed 
to carry out its duties to protect victims and fail to prevent criminal 
acts.              

In the case of material suffering or loss suffered by the victim as a           
result of a criminal act committed by another person, according to 
Mardjono Reksodiputro, it is appropriate that the perpetrator of the 
criminal act (the other person) provides the compensation. The 
same thing was also stated by Purwoto S. Gandasubrata, "A 
criminal act that is against the law but does not violate someone's 
rights and therefore does not cause real harm, is sufficiently given 
a criminal (prison), whereas conversely, only if this criminal act 
violates the rights and causes harm Therefore, restitution is 
appropriate. ”Furthermore, the issue of restitution to victims of 
crime in the context of the perpetrators and victims relationship, 
according to Romli Atmasasmita, is an embodiment of the 
resocialization of the perpetrators' responsibilities as citizens. 
Through the process of resocialization intended and expected to 
be embedded a sense of social responsibility in the perpetrators, 
so that the value of restitution in this case does not lie in its 
efficacy to help the victim, but serves as a tool to further sensitize 
the perpetrators of criminal acts over their "debt" (due to their 
actions) to the victim. 
 

V. CONCLUSION 
          The restitution model in Indonesia refers to the PTPPO Law, 
which in the implementation of restitution is carried out in two 
ways, namely: Efforts by law enforcers themselves, including the 
police, prosecutors and judges; 
          From the first way, that victims of trafficking in persons are 
notified by law enforcement about their rights. This is very 
reasonable with the victim's lack of knowledge of their rights, so 
it is feared that victims do not understand or even know what their 
rights are. Therefore, if there is an effort from the law enforcers 
themselves to submit or pay attention to the victims' rights, the 
possibility of granting restitution will be fulfilled by 
supplementing with evidence to explain / a letter related to the loss 
suffered by the victim. Victims by submitting themselves by 
submitting a new lawsuit to the court. 
          For the second one, the victim filed a lawsuit separately, it 
would slow down the victim to obtain her rights. Considering that, 
in the law enforcement system / legal justice system in Indonesia, 
especially regarding civil lawsuits takes a long time, and 
administration is very complicated, on the other hand that most 
victims come from disadvantaged families. 
          Implementation of the granting of restitution to the victim is 
not fulfilled until it exceeds the 14 day limit, the victim or his heir 
inform the matter to the court. The court will give a written 
warning letter to the restitution provider to immediately fulfill the 
obligation to give restitution to the victim or his heir. If the 
warning letter is not implemented, the public prosecutor 
confiscates the assets of the convicted person and auction off the 
assets of the perpetrator. If the perpetrators are unable to pay 
restitution, then the perpetrators will be imposed with substitute 
imprisonment because it is difficult for the TPPO perpetrators to 
have no more money or assets. The assets owned may have been 
transferred on behalf of others or squandered before the 
perpetrators' assets were executed. Movable property to be 
confiscated, for example a two-wheeled or four-wheeled vehicle 
if it is executed and placed in an unfavorable place and is not used, 
the value of the vehicle when auctioned will decrease in value. 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9336
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              293 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9336    www.ijsrp.org 

          There is a concept of fulfilling restitution as legal protection 
for victims of crime as a corporate criminal liability that can be a 
solution so that victims get restitution, namely the concept of 
fulfilling restitution carried out before a court ruling. The concept 
of fulfilling restitution carried out before this court ruling refers to 
the model adopted in Japan that uses the culture of apoplexy it 
forgiveness in offering Shimashosu and jidan as an attempt to 
apologize, show guilt and also provide restitution for victims. This 
concept is different from the definition of restitution under the 
PTTPO Law in article 1 paragraph 12 which reads: Restitution is 
the payment of compensation which is charged to the offender 
based on a court decision that has permanent legal force for 
material and / or immaterial losses suffered by the victim or his 
heir. 
          In this article restitution can only be made after a court 
decision has a permanent legal force. This has clear legal certainty 
in which the process of requesting restitution will be tested for 
eligibility based on legal facts in court. In addition, based on 
Article 7 of Article 7 paragraphs 2 and 3 of the PSK Law, the filing 
of a request for Restitution before a criminal decision is made by 
a LPSK decision. The LPSK decision was made based on the 
request of the victim and law enforcer, in this case the police and 
the public prosecutor's request for restitution for the loss of the 
victim he suffered. LPSK accepts the request and then collects 
data and analyzes and calculates the appropriate loss requested 
based on the method and method determined by LPSK. LPSK can 
grant requests in the form of LPSK decisions and or also refuse to 
grant based on considerations from LPSK. 
          This mechanism has a less effective impact in terms of 
fulfilling restitution where victims should receive restitution as 
quickly as possible without waiting for the trial process. The 
victims who have suffered material and immaterial losses need 
immediate relief. Referring to the culture of Shimatsusho and jidan 
who provided a loophole for perpetrators to make a written 
apology statement with deep remorse for their mistakes and offer 
a sum of money as a symbol of remorse and accountability to the 
victim. Jidan is a contract between the perpetrator and the victim 
which is an out-of-court settlement of the victim's claim for 
damage, material or emotional damage. The perpetrators offer a 
Jidan by giving some money to compensate the victim. 
          Both Shimatsusho and Jidan, both are the same thing for 
fulfilling restiusi, only shimatsusho is used in mild criminal cases 
and is more informal than Jidan which is more formal and is used 
in criminal cases which are quite serious. Fulfillment of restitution 
by means of Shimatsusho and jidan did not stop the criminal 
process in question. The fulfillment of restitution by way of 
shimatsusho and jidan will be considered by the judge in terms of 
lightening the sentence and also indicates the good will of the 
perpetrators in regretting his actions. This fulfillment is beneficial 
for both the perpetrators and victims, the perpetrators are given the 
opportunity with conscience for shimatsusho and jidan by hoping 
that the sentence will be lightened . The advantage of using 
shimatsusho and jidan to the victim is very beneficial because the 
victim can receive restitution as the right to recover and overcome 
the loss suffered without having to wait for the trial process. 
          Need for adjustments due sense of restitution based on court 
decisions have followed the principle of different models with 
shimatsusho and jidan restitution. Restitution that is carried out is 
not made easy in the sentence sentenced, but only the perpetrator 

will not be subject to additional penalties which are always 
mentioned in the ruling that if the restitution is not carried out then 
the convicted person will receive additional punishment. 
Alternatives to additional confinement become a clear obstacle to 
fulfilling restitution. Perpetrators prefer to receive additional 
criminal penalties in addition to paying restitution for victims. 
Added force in article 45 is not carried out properly so that 
restitution will be a wishful dream for the victim when dealing 
with perpetrators who do not have awareness of the importance of 
fulfilling restitution for victims of crime. 
          The implementation of the Jidan is carried out by the 
Corporation by giving a sum of money to victims of crime 
resulting from corporate misconduct after calculating the loss and 
also the cost of repairs to provide a fine and criminal penalty for 
the director. Corporate responsibility that is implemented in Japan 
adheres to the dual penalties given to corporations and also the 
management of a corporation that is the person responsible for a 
crime committed. The retribution granted by the Japanese court to 
corporate liability is only a criminal fine, penalty of revocation of 
a license / license, closure of the company becomes a punishment 
that must be received by the corporation so that the corporation 
cannot commit similar acts in the future. 
          Shimatshuho and Jidan are a model of restitution that can be 
implemented in Indonesia. Shimatsusho and jidan did not change 
the core understanding of restitution as legal protection for victims 
of crime. The condition of victims of trafficking in persons who 
have suffered material and immaterial losses will greatly require 
recovery in the form of restitution. The meaning of restitution in 
the Government Regulation of the Republic of Indonesia Number 
44 Year 2008 concerning the granting of Compensation, 
Restitution and Assistance to Witnesses and Victims in Article 1 
paragraph 5, which reads: 
          Restitution is compensation given to the victim or his family 
by the perpetrator or a third party, which can be in the form of 
returning property, payment of compensation for loss or suffering, 
or reimbursement for certain actions. 
          The definition of restitution above does not require a court 
decision with permanent legal force, so this understanding is more 
in line with the restitution model by way of shimatsusho and jidan. 
Apology forgiveness culture is a culture that can be emulated by 
actors. Law enforcement should provide a loophole and 
appreciation for perpetrators who provide restitution before a court 
decision and consider mitigation of the sentence so that restitution 
before the decision becomes a culture that can benefit both the 
perpetrator and the victim. 
          Nonetheless, the fulfillment of restitution made after a 
decision which has legal force can still be carried out with the 
condition that the restitution cannot be replaced by additional 
confinement, or at least a maximum effort is made to meet the 
sanction of retribution based on a court decision that has 
permanent legal force. 
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Abstract- Procurement is recognized as a wider term than the mere purchasing of materials or services, based on specific 
requirements. Procedures and systems related to the procurement process does differ based on different countries, governments, 
sectors, organizations etc. but general consensus is that, the adopted process involves three (3) main stages identified as planning, 
purchasing and contract management. In the Sri Lankan health sector too, these key stages are prevalent in the procurement of medical 
equipment however, various concerns have arisen with regard to the timeliness of the current processes. Therefore, the objective of 
this study was to find out the factors affecting the timeliness of the medical equipment procurement process in the government health 
situations under the purview of the Regional Directorate of Health Services (RDHS) in Gampaha, Sri Lanka. This was a descriptive 
study done based on information gathered for the period of 2014/2015 related to the procurement activities of medical equipment at 
RDHS, Gampaha which, is the main health service provider for the second highest populated district in Sri Lanka. Two components 
were identified for the study and the first component was to obtain information of the procurement process from key stakeholders 
through self-administered questionnaire and informal interviews which, was more qualitative based. Second component was to 
scrutinize procurement records of medical equipment purchased in years 2014 and 2015, using structured fact sheets to gather 
necessary quantitative data. A total of 78 state sector health institutions are under the purview of RDHS, Gampaha and the officers at 
the Planning unit, Biomedical Engineering unit and Accounts branch are involved in buying the required medical equipment. Total 
study population was 65 and a heterogeneous sample of 28 individuals comprising of different categories of stakeholders were 
selected as respondents for the questionnaire to identify the qualitative aspect of the factors affecting the timeliness of the procurement 
process. Based on a total sample of 245 equipment categories a sample of 243 records were identified to obtain data of purchases done 
in 2014 and 2015. This study revealed that, several factors were affecting the orderliness and timely procurement of the requested 
medical equipment at three (3) key sub stages namely, (1) approvals; (2) equipment receiving and (3) technical evaluation of the 
process adopted by the officials at the RDHS in Gampaha. Some of the major influencing matters were, significantly a longer time 
period taken in the approval stage, unwarranted delays by the suppliers and also the issues relevant to the Technical Committee’s 
evaluation process. Whilst conducting this study, the researcher did obtain the candid opinion of the respondents in improving the 
overall process and ten (10) suggestions have been made for consideration, based on the analysis of collected data as well. It can be 
concluded that, greater consensus among all stakeholders along with stringent government guidelines, would enhance the efficiency of 
the medical equipment procurement process in the state health sector institutions in Sri Lanka. 
 
Index Terms- medical equipment, procurement process, timeliness, regional 
 

I. INTRODUCTION 
he “building blocks” of the health system framework as described by the World Health Organization (WHO) consists of six 
elements (1) and one such key element is technology and logistic supply. In a more descriptive form, the definition of the word 

technology from a healthcare perspective, encompasses medical devices as well, apart from other relevant aspects. Furthermore, 
medical equipment which, is identified under the category of medical devices (1), is an integral component in providing quality 
healthcare facilities for patients.  
Substantial cost (2) is incurred in the procurement of medical equipment which, has a significant impact in the effectiveness and safety 
aspects of the healthcare services provided by health institutions. Timeliness is a key aspect in the purchasing process of critical 

T 
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equipment in the health sector and it has been identified that, certain causative factors tend to prolong the lead time in receiving 
ordered goods. Some of these reasons include (3) issues in material requirement planning, delayed receipt of technical evaluation 
reports, lack of procurement skills, weak supplier relationship and late acknowledgment (4) of already prepared estimates. Considering 
the magnitude of goods, services and capital assets purchased by government institutions, it is imperative for such public procurement 
activities to be handled by, well trained (5)and competent persons. Moreover, the process should be administered by qualified and 
experienced procurement professionals (6) in order to avoid delays and maintain good procurement standards, sustain overall efficiency 
and effectiveness of the entire process.   
The procurement processes in the health sector differs based on each country’s government policies. Sri Lanka’s public procurement 
system, is based on a set of comprehensive national procurement guidelines introduced in 2006 by the National Procurement Agency 
of the Ministry of Finance. Enacted by law, these guidelines and manuals are applicable to all public procurement processes 
happening at central, provincial, regional and agency level in all government as well as semi government organizations. In Sri Lanka 
the Biomedical Engineering division of the Ministry of Health is accountable for the procurement, maintenance and management of 
medical equipment required by most of the government hospitals while the Provincial Councils also get involved in this process (3), 
when needed.  
The procurement methods adopted in general by the provincial institutions are identified as national competitive bidding, limited 
national competitive bidding, shopping and repeat ordering (4). There are key stakeholders and different committees which, get 
involved at provincial and regional level when procuring medical equipment. In this regard, the Procurement Committee (PC) should 
consist of a minimum number of three participants while different types of committees can be formed at departmental, ministerial and 
cabinet level based on the type of the government organization and permissible monetary limit. Additionally, the Technical Evaluation 
Committee (TEC) which, has been set up for the evaluation of goods and services and is jointly responsible (5) with the PC in 
facilitating the procurement process. The formal approval of a minimum of three committee members is needed, when evaluating 
purchases below the threshold of (Sri Lankan Rupees) LKR 10 million. Key activities of this committee pertaining to procurement of 
medical equipment include, stating the specifications, evaluation, shortlisting suitable tenders and certifying the accuracy of ordered 
goods upon receipt. Tenders under this process are awarded only to registered suppliers with the relevant procurement entity and an 
invitation, is extended to the prospective bidders (or suppliers) through a newspaper advertisement (3) published well in advance or by 
way of a formal invite.  
The implementation of the Provincial Councils Act in 1989 devolved the state sector health services in Sri Lanka and accordingly the 
Regional Directorate of Health Services (RDHS) functions under the administrative purview of the Provincial Governor, Chief 
Secretary, Provincial Health Ministry and Provincial Director of Health Services (6) respectively.  
The objective of this was to identify the factors affecting the timeliness of each stage of the procurement process of medical 
equipment at RDHS Gampaha. 

II. METHODOLOGY  
This was a descriptive study done on health institutions, to identify the various factors affecting the timeliness of the procurement 
process of selected categories of medical equipment, in state sector hospitals in Sri Lanka.  

Regional Directorate of Health Services Gampaha, located in the Western Province of Sri Lanka was selected as the study setting, for 
the period of 2014/2015. Recognised as the second highest populated district (7) in Sri Lanka with a population of 2.3 million, the 
RDHS Gampaha is considered as the main health service provider for the district and there is a massive demand for medical 
equipment by the preventive and curative health institutions in the district. There are seventy eight (78) state sector health institutions 
in the district of Gampaha (8) consisting of two (2) District General Hospitals (DHSs), three  (3) Base Hospitals (BHs), eleven (11) 
Divisional Hospitals (DHs), forty six (46) Preliminary Care Units (PCUs) and sixteen (16) Medical Officers of Health (MOHs).  

The Planning unit, Biomedical Engineering unit and Accounts branch at RDHS, Gampaha gets involved, in the procurement process 
of medical equipment as shown in Figure 1 and the relevant staff have been assigned specific job roles to ensure completion of the 
procedures. Further, the purchasing process of the required equipment is done over a period of two (2) consecutive years and it usually 
starts with the requests being made in the month of March, of the current year. With these requests being prioritized and incorporated 
in the annual plans, the funding method for procurement is decided and sent for approval to the relevant authorities. Involvement of 
the Biomedical Engineering unit in the tender process eases the identification of procurement needs and facilitates the needs of the 
TEC.  
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Figure 1:   Medical Equipment Procurement Process at RDHS Gampaha, Sri Lanka 
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This study was carried out over a period of nine (9) months starting from November 2015 while the data was collected during the 
period of April to June 2016. Furthermore, as an initial step retrospective gathering of secondary data was carried out based on 
available records. Ethical clearance was obtained from the Ethics Review Committee, Faculty of Medicine-University of Colombo. To 
comply with administrative requirements formal written permission was obtained from the Provincial Director of Health Services, 
Western Province and Regional Director of Health Services, Gampaha. The study population consisted of two components i.e. (1) 
stakeholders of the procurement process and (2) records of medical equipment procured in years 2014 and 2015.  
 
For the element of stakeholders, a total sample of sixty-five (65) comprising of users (n=18), officials (n=24) and suppliers (n=23) was 
considered from the three (3) groups based on expert sampling method. A heterogeneous group of individuals were selected from the 
identified three (3) key groups and data was collected from twenty-eight (28) persons, resulting a 43% response rate. With a view of 
obtaining diverse views for a more objective statistical analysis, this sample comprised of various officials designated as Accountants 
(n=2), Assistant Director-Planning (n=3), Bio Medical Engineer (n=1), Consultant Community Physician (n=2), Development Officer 
(n=4), Junior Administration Grade Medical Officer (n=3), Medical Officer (n=5), Registered Medical Officer (n=1), Secretary (n=1), 
Senior Administration grade Medical Officer (n=2) and Supplier (n=4). Related to medical records, a total number of two hundred and 
forty-three (243) equipment categories were identified based on two hundred and forty-five (245) equipment types purchased in 2014 
and 2015, providing a 99% realization rate in required gen. The secondary data was collected from the Planning unit, Accounts 
branch, Bio medical Engineering unit and Biomedical stores of the RDHS in Gampaha. 
 
 

STUDY VARIABLES 

As the first component of this study, the stakeholders were categorized into three (3) different groups based on their involvement in 
the procurement process of medical equipment. As a result, the users, officers and other staff and suppliers were identified as the key 
categories. The medical records indicating details of medical equipment purchased by RDHS Gampaha using any type of funding 
source in 2014 and 2015, was the second factor considered for this study. From a more detailed perspective other variables included, 
selected categories of medical equipment, funding source, numbers of tenders and methods of purchasing. 
 
 

STUDY INSTRUMENTS 

A self-administered questionnaire and semi structured interviews were adopted in order to obtain information from key stakeholders 
involved in the procurement process. The interviews assisted in obtaining more accurate information, related to the factors influencing 
the timeliness of each stage, in the purchasing process. Structured fact sheets were used to scrutinize the medical equipment 
procurement records of years 2014 and 2015 and quantitative data was collected.  

 

MEASURES 

For operational definition purposes procurement year was considered as the “current year” and the previous year was not considered 
since the time frame remained same, with regard to identification of equipment purchasing and making annual plans. It should be 
noted that, this premise does not have any effect on the monitoring and evaluation phases of the procurement process for both years.  
Table 1 defines the three (3) main stages Planning, Purchasing and Contract Management, along with the sub stages and time period 
of operationalization relevant to the procurement procedure adopted by RDHS, Gampaha. 
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Table 1: Identified stages of the procurement process of medical equipment and operationalization of time taken for 
each sub stage 

Stage Operationalization 

Date of commencement Date of completion 

Planning stage  

(Defined as the time taken from 1st of January of the current year to the date of the bidding document approved by the Tender board) 

Approval of project 1st of January Date of project approval 

Sorting into tenders 1st of January Date of finalizing into tenders 

TEC identification Date of finalizing into tenders Date of TEC nomination 

TEC approval Date of TEC nomination Approval  date of  TEC by PDHS 

Bidding document preparation Approval  date of  TEC by PDHS Date of completion of  preparation of bidding 

documents   

Bidding document approval Date of completion of  preparation 

of bidding documents   
Tender board approval for document 

Approval of project 1st of January Date of project approval 

Purchasing stage  

(Defined as the time taken from the date of bidding document approval to the date of awarding the contract to the supplier) 

Bid invitation Tender board approval for 
document 

Calling for bids 

Tender opening Calling for bids Opening of tenders 

Submit bids to TEC Opening of tenders Receiving  bids by TEC 

Tender evaluation Receiving bids Finish evaluation 

Awarding Finish evaluation Awarding the contract 

Bid invitation Tender board approval for 
document 

Calling for bids 

Contract Management stage 

(Defined as the time taken from awarding the contract to the supplier to the date of receiving medical equipment) 

Receiving equipment Awarding the contract Receipt of  equipment 

Preparation of voucher Receipt of  equipment Preparation of voucher 

Payment Preparation of voucher Payments 

Receiving equipment Awarding the contract Receipt of  equipment 
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Based on data collected through the questionnaire, the average of the time predicted by the experts (i.e. respondents) was considered 
as the “standard time” for that particular stage as illustrated in Table 2 and this was recognized as the assessment tool.    

 

Table 2: Predicted time in days for each stage of medical equipment procurement process by the respondents 

Sub stage Number of 
responses 

Percentage 
(%) 

Average time 
predicted for the 

whole process  
(days) 

Average time predicted 
from tendering stage 

(days) 

Sub 
stage 

Identification at institutional level 6 5.4% 32.17   

 

 

 

 

Planning 
stage 

72.80 

TEC identification 5 4.5% 10.60  
TEC approval 5 4.5% 8.40  
Tender document preparations 
by TEC 

6 5.4% 11.33  

Approval of tender document by 
tender board 

6 5.4% 10.30  

Identification at institutional level 6 5.4% 32.17  

Tendering 6 5.4% 8.17  
8.17  

 

 

Purchasi
ng stage 

60.67 

Tender opening 8 7.2% 21.00  
21.00 

Average time is taken to sending 
the offers to TEC 

6 5.4% 5.50  
5.50 

TEC Evaluation 7 6.3% 15.43  
15.43 

Awarding  7 6.3% 10.57  
10.57 

Receiving of equipment 7 6.3% 48.00  
48.00 Contract 

Manage
ment 
stage 

58.84 
Preparation of vouchers 6 5.4% 3.17  

3.17 
Payments 6 5.4% 7.67  

7.67 

Total 111 100% 192.31 119.51 192.31 
 

 

Based on information given by the key informants, the average total time predicted excluding project approval date was 192.31 days 
and commencing from the tendering stage it was 119.51 days, as per the above analysis. 
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III. RESULTS 
Qualitative assessment of the interviews were done, based on the content method analysis using inductive approach. Information 
collected based on these interviews were manually coded and analyzed, in order to understand the key thematic areas of this study.  

Further, data related to receipt of ordered medical equipment was statistically analyzed and presented in a tabulated manner. This 
study which was carried out among twenty eight (28) stakeholders included an equal number of fourteen (14) females and males as 
respondents, in the selected sample population. Analysis revealed that, majority of them were over forty (40) years of age and nearly 
90% of the respondents had obtained higher education, beyond diploma level. Further, interviewed study population comprised of 
persons involved in the planning stage (n=9), suppliers (n=4), TEC (n=3) and Tender Board members (n=3) while more than 50% of 
this sample population had been involved in two or more stages, in the procurement process of medical equipment. Different views 
expressed by the respondents or interviewees were summarized as shown in Table 3, which provided feedback relevant to factors 
affecting the timeliness of the procurement process.  

Table 3: Summary of factors identified affecting the procurement process 

Planning stage 

Late project approval Most of the projects are approve in the month of  May.  

Allocation of money from unexpected funds in mid-term 

Problems of equipment prioritization Requests made to change the pre-determined medical equipment  requirements (i.e. 

already identified in the previous year) 

Institutions not identifying the equipment needs early 

Appointing of TEC Refusal by consultants to be appointed to committee  

Being appointing to unknown fields 

Bidding document preparation Requesting high tech equipment 

Non-availability of a Bio Medical Engineer (BME) 

Unavailability of standard specifications 

Purchasing stage 

Technical evaluation TEC members  not gathering for evaluation 

Non-availability of a Bio Medical Engineer (BME) 

Negative attitudes of TEC members  

Not being able to see the samples   

TEC members not gathering for evaluation 
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Disputes and ethics Users not agreeing with the specifications 

Users requesting equipment of preferred brand names 

Inability of the TEC members to agree on matters through discussion 

Contract Management stage 

Delays made by suppliers Delay of failure to supply on the agreed dates 

Action not being taken action against suppliers for violations 

Problems arising on receiving   Unfitting infrastructure 

Suppliers or manufacturers delivering only  part of the equipment 

 
 

IV. DISCUSSION 
 

This study revealed various factors which, have had an impact on the orderliness and timeliness of the procurement process of medical 
at the RDHS, Gampaha in years 2014 and 2015. Each sub stage of the process was studied, with a view of making detailed 
suggestions to improve the identified shortcomings of the current system. Views obtained from the experienced stakeholders involved 
in the procurement process, could also be used as documented guideline to improve the process further in the Western province. 
Gampaha district being heavily populated with a high number of health institutions, provided the appropriate background for this 
study which, provided an insight to the prevalent issues in the medical equipment purchasing process, in the government health sector. 
Results obtained from an effective representative sample of respondents, is considered to be useful for healthcare providers and 
administrators to plan operational intervention programs. Accordingly, this study, adopted a similar stance in minimizing biasness in 
the sample selection and collection of data as explained in the methodology. The findings of the qualitative study based on three (3) 
main stages supported the quantitative data analysis and a common, collective concern expressed by the key stakeholders was the 
delay in approving projects.  A longer time being taken during the planning stages for project approval, was considered as highly 
unnecessary and also a setback, to move on to the next stages in the process. The Sri Lankan guidelines explain that, timeliness is 
maintained upon adhering to the procurement time schedule which, describes the sequence of each individual procurement action in 
relation to time(7) from the point of commencement, until its completion stage. It is the responsibility of the procurement entity i.e. 
RDHS, Gampaha to plan out the process in two (2) sub stages which, includes the first stage as need identification for tender 
documentation preparation and the second stage leading towards the awarding of the tender to the chosen supplier. Early identification 
of needs has been described as a positive factor (13) for the improvement of overall timeliness.    

Though the guidelines does not indicate any standard times (7) for preparation of documentation, such documents should be prepared 
after discussing and obtaining consent from the TEC and Procurement Committee (PC). Hence, appointing of suitable officials to the 
TEC affects the planning stage in a significant way as revealed by the key informants. However, reluctance was expressed by 
experienced officers to be members of the TEC due to possible audit queries which, would arise based on the tenders approved. 
Nonetheless, they should not be afflicted by any fear or indistinctness, since the chosen method is expected to be impartial and 
transparent. Difficulties experienced in finalizing the bidding document as per equipment specifications has been highlighted as a 
factor, affecting the timeliness of the planning stage, when preparing the necessary documents. Many respondents identified the cause 
for this concern as the non-availability of a Bio Medical Engineer, to verify and approve the details of the requested high tech 
equipment based on standard specifications. Overall, the interviewees voiced their displeasure over the disorganized manner in which, 
the technical evaluation is conducted and the failure of the TEC to meet up and make quick decisions. Further, it was noted that, non 
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availability of pre prepared time schedules for TEC meetings, lack of commitment by the nominated consultants and disagreements 
among the members has added to the unnecessary delays, in the planning stages.  

The contract management stage was afflicted with delays by the suppliers which, have been considered as “quite usual or normal” by 
the experts. The time taken to supply the ordered equipment does not seem to have got affected, by the date of awarding of the tender 
or contract but the respective supplier has taken the rest of the days from there onwards until 31st of December of the particular year, 
to supply the equipment. Lack of required infrastructure to install the equipment and deficiencies in the supplied items, were also 
identified as two factors affecting the procurement process, based on the feedback given by the respondents in the study group. 

 

V. CONCLUSION 
The contract management stage was afflicted with delays by the suppliers which, have been considered as “quite usual or normal” by 
the experts. The time taken to supply the ordered equipment does not seem to have got affected, by the date of awarding of the tender 
or contract but the respective supplier has taken the rest of the days from there onwards until 31st of December of the particular year, 
to supply the equipment. Lack of required infrastructure to install the equipment and deficiencies in the supplied items, were also 
identified as two factors affecting the procurement process, based on the feedback given by the respondents in the study group. 

VI. RECOMMENDATION 
  

According to the findings of the study, following recommendations were made by the researcher to improve the timeliness of the 
procurement process of medical equipment at the RDHS, Gampaha which, ultimately could be considered for implementation at other 
government health institutions as well, based on similar identified concerns.   

1. Early approval of projects 
2. Calling tenders while waiting for project approval 
3. Prepare proper guidelines and criteria for equipment prioritization 
4. Appointing selected users of medical equipment as members to the TEC 
5. Preparation of a meeting schedule for the TEC members at the commencement of the year  
6. Identification of standard equipment used by health institutions 
7. Coordination between units involved in the procurement process  
8. Selecting suppliers with a credible and good performance background 
9. Taking action against suppliers who frequently delay and fail to meet the deadlines 
10. Recruitment of experienced Bio Medical Engineers to be employed at RDHS, Gampaha. 
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Abstract-Procedures and systems related to the procurement 
process does differ based on different countries, governments, 
sectors, organisations etc. but general consensus is that, the 
adopted process involves three (3) main stages identified as 
planning, purchasing and contract management. In the Sri 
Lankan health sector too, these key stages are prevalent in the 
procurement of medical equipment however, various concerns 
have arisen with regard to the timeliness of the current processes. 
The objective of this study, was to assess the physical and 
financial progress of the medical equipment procurement process 
with respect to the date of delivery in each year, at the Regional 
Directorate of Health Services (RDHS) in Gampaha, Sri Lanka. 
This was a descriptive study done based on information gathered 
for the period of 2014/2015 related to the procurement activities 
of medical equipment at RDHS, Gampaha which, is the main 
health service provider for the second highest populated district 
in Sri Lanka. For this study, procurement records of medical 
equipment purchased in years 2014 and 2015 using any type of 
funding source were analysed, centred on three (3) fact sheets 
used to gather necessary quantitative data. A total of 78 state 
sector health institutions are under the purview of RDHS, 
Gampaha and the officers at the Planning unit, Biomedical 
Engineering unit and Accounts branch were involved in buying 
the required medical equipment. Based on a total sample of 245 
equipment categories a sample of 243 records were identified 
where different funding sources had been used for procurement 
and data was collected from the three (3) main units. This study 
revealed that, physical progress achieved starting from the month 
of June based on the type of funding used during the period of 
2014/2015 was more than 50% and gradual progression was seen 
since September until the end of the period under review, with 
regard to procurement projects funded by Provincial Specific 
Development Grant (PSDG) and Health Sector Development 
(HSDP) funds. Analysis of the financial progress based on a 
similar scenario for the same period indicated that, in the month 
of November projects funded by Health Sector Development 
(HSDP) resources showed a progress of 54.8% while, line 
ministry funded procurement projects indicated the least progress 
of 1.6%. It can be concluded that, stringent government 

guidelines and greater cohesiveness among the officials handling 
the procurement process, would enhance the efficiency and 
timeliness in purchasing required medical equipment by the state 
health sector institutions, in Sri Lanka. 
 
Index Terms- Health, Medical equipment, Procurement, 
Progress, Regional  
 

I. INTRODUCTION 
he “building blocks” of the health system framework as 
described by the World Health Organization (WHO) consists 

of six elements [1] and one such key element is technology and 
logistic supply. In a more descriptive form, the definition of the 
word technology from a healthcare perspective, encompasses 
medical devices as well, apart from other relevant aspects. 
Furthermore, medical equipment which, is identified under the 
category of medical devices [1], is an integral component in 
providing quality healthcare facilities for patients. Substantial 
cost [2] is incurred in the procurement of medical equipment 
which, has a significant impact in the effectiveness and safety 
aspects of the healthcare services provided by health institutions. 
Timeliness is a key aspect in the purchasing process of critical 
equipment in the health sector and it has been identified that, 
certain causative factors tend to prolong the lead time in 
receiving ordered goods. Some of these reasons include [3] 
issues pertinent to planning of required material, delayed receipt 
of technical evaluation reports, lack of procurement skills, weak 
supplier relationship and late acknowledgment [4] of already 
prepared estimates. Considering the magnitude of goods, services 
and capital assets purchased by government institutions, it is 
imperative for such public procurement activities to be handled 
by, well trained [5] and competent persons. The procurement 
processes in the health sector differs based on each country’s 
government policies. Sri Lanka’s public procurement system, is 
based on a set of comprehensive national procurement guidelines 
introduced in 2006 by the National Procurement Agency of the 
Ministry of Finance. Enacted by law, these guidelines and 
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manuals are applicable to all public procurement processes 
happening at central, provincial, regional and agency level in all 
government as well as semi government organisations. In Sri 
Lanka the Biomedical Engineering division of the Ministry of 
Health is accountable for the procurement, maintenance and 
management of medical equipment required by most of the 
government hospitals while the Provincial Councils also get 
involved in this process [6], when needed.  
The procurement methods adopted in general by the provincial 
institutions are identified as National Competitive Bidding 
(NBC), limited national competitive bidding, shopping and 
repeat ordering [7]. There are key stakeholders and different 
committees which, get involved at provincial and regional level 
when procuring medical equipment. In this regard, the 
Procurement Committee (PC) should consist of a minimum 
number of three participants while different types of committees 
can be formed at departmental, ministerial and cabinet level 
based on the type of the government organisation and 
permissible monetary limit. Additionally, the Technical 
Evaluation Committee (TEC) which, has been set up for the 
evaluation of goods and services and is jointly responsible [8] 
with the PC in facilitating the procurement process. The formal 
approval of a minimum of three committee members is needed, 
when evaluating purchases below the threshold of (Sri Lankan 
Rupees) LKR 10 million. Tenders under this process are awarded 
only to registered suppliers with the relevant procurement entity 
and an invitation, is extended to the prospective bidders (or 
suppliers) through a newspaper advertisement [6] published well 
in advance or by way of a formal invite. The implementation of 
the Provincial Councils Act in 1989 devolved the state sector 
health services in Sri Lanka and accordingly the Regional 
Directorate of Health Services (RDHS) functions under the 
administrative purview of the Provincial Governor, Chief 
Secretary, Provincial Health Ministry and Provincial Director of 
Health Services [9] respectively. 
 

2. OBJECTIVES 
 
The objective of this study, was to assess the physical and 
financial progress of the medical equipment procurement process 
with respect to the date of delivery in each year, at the Regional 
Directorate of Health Services (RDHS) in Gampaha, Sri Lanka. 
 

3. METHODOLOGY 
 
3.1. Study Area 
This was a descriptive study done on health institutions, to 
identify the various factors affecting the timeliness of the 
procurement process of selected categories of medical 
equipment, in state sector hospitals in Sri Lanka. Regional 
Directorate of Health Services Gampaha, located in the Western 
Province of Sri Lanka was selected as the study setting, for the 
period of 2014/2015. Recognised as the second highest populated 
district [10] in Sri Lanka with a population of 2.3 million, the 
RDHS Gampaha is considered as the main health service 
provider for the district and there is a massive demand for 
medical equipment by the preventive and curative health 
institutions in the district. There are seventy-eight (78) state 
sector health institutions in the district of Gampaha [11] 

consisting of two (2) District General Hospitals (DHSs), three (3) 
Base Hospitals (BHs), eleven (11) Divisional Hospitals (DHs), 
forty-six (46) Preliminary Care Units (PCUs) and sixteen (16) 
Medical Officers of Health (MOHs). 
The Planning unit, Biomedical Engineering unit and Accounts 
branch at RDHS, Gampaha gets involved, in the procurement 
process of medical equipment as shown in Figure 1 and the 
relevant staff have been assigned specific job roles to ensure 
completion of the procedures. Further, the purchasing process of 
the required equipment is done over a period of two (2) 
consecutive years and it usually starts with the requests being 
made in the month of March, of the current year. With these 
requests being prioritised and incorporated in the annual plans, 
the funding method for procurement is decided and sent for 
approval to the relevant authorities. Usually there are two (2) 
definite funding sources for health institutions in the Western 
province of Sri Lanka and these are known as Provincial Specific 
Development Grant (PSDG) and Provincial Development Grant 
(PDG). Additionally, commencing from year 2014 a special 
funding allocation has been arranged by the World Bank to 
support the provincial health sector and it is identified as the 
Health Sector Development (HSDP) grant. Further, line ministry 
funding and decentralised budgetary allocations (i.e. other funds) 
are also provided for procurement purposes but these sources are 
random and uncertain. Since year 2012, a substantial allocation 
of capital (funding), has been allocated to the RDHS, Gampaha, 
Sri Lanka for procurement of medical equipment while 32.06% 
had been assigned for year 2014 and 43.28% for year 2015. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Medical Equipment Procurement Process Map 
 
This study was carried out over a period of nine (9) months 
starting from November 2015 while the data was collected 
during the period of April to June 2016. Furthermore, as an 
initial step retrospective gathering of secondary data was carried 
out based on available records. Ethical clearance was obtained 
from the Ethics Review Committee, Faculty of Medicine, 
University of Colombo, Sri Lanka. To comply with 
administrative requirements formal written permission was 
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obtained from the Provincial Director of Health Services, 
Western province and RDHS, Gampaha, Sri Lanka.  
 
To find explanations to the identified key objective and sub 
objectives of this research, the overall study population consisted 
of two components i.e. (1) stakeholders of the procurement 
process and (2) records of medical equipment procured in years 
2014 and 2015. To study the timeliness of the procurement 
process, medical records indicating details of medical equipment 
purchased by RDHS Gampaha using any type of funding source 
in 2014 and 2015, was considered. Medical records consisting a 
total number of two hundred and forty-three (243) equipment 
categories were identified based on two hundred and forty-five 
(245) equipment types purchased in 2014 and 2015, which 
provided a 99% realisation rate in required gen. 
 
3.2. Study Instruments 
Pre tested, structured fact sheets were used to scrutinise the 
medical equipment procurement records of years 2014 and 2015 
and vital quantitative data was collected for analysis. The 
secondary data was collected from the Planning unit (i.e. 
information relevant to annual plan budget and progress), 
Accounts branch (i.e. bill settlement details), Bio medical 
Engineering unit (i.e. tender details) and Biomedical stores (i.e. 
equipment receiving and distribution details) of the RDHS in 
Gampaha, Sri Lanka.  
 
3.3. Study Instruments 
A particular tender comprises of several different categories of 
medical equipment and accordingly, each such category was 
considered as “one study unit”, irrespective of the quantity of 
equipment included. Further, a particular selected category for 
data collection purposes did indicate the same date of 
procurement while, according to the location (i.e. which unit/ 
section of the particular health institution) of use, nine (9) sub 
categories were also identified. Information revealed that, four 
(4) types of funding sources have been used which, included (1) 
provincial grants (i.e. PDG and PSDG), (2) foreign funding (i.e. 
HSDP), (3) line ministry funding and (4) special funding or 
criteria based funding. Three (3) methods of purchasing medical 
equipment documented as (1) open tenders/ National 
Competitive Bidding (NCB), (2) shopping and (3) limited 
quotation were adopted during years 2014 and 2015, by the staff 
at RDHS, Gampaha, Sri Lanka. 
 
3.4. Measures 
For operational definition purposes procurement year was 
considered as the “current year” and the previous year was not 
considered since the time frame remained same, with regard to 
identification of equipment purchasing and making annual plans. 
It should be noted that, this premise does not have any effect on 
the monitoring and evaluation phases of the procurement process 
for both years.  Table 1 defines the three (3) main stages of 
planning, purchasing and contract management, along with the 
sub stages and the time period of operationalization relevant to 
the procurement procedure adopted by RDHS, Gampaha. 
 

TABLE I: Identified stages of the procurement process of 
medical equipment and operationalization of time taken for each 
sub stage 
 
Stage Operationalization 

Date of commencement Date of completion 

Planning stage  

(Defined as the time taken from 1st of January of the current year to 
the date of the bidding document approved by the Tender board) 
Approval of 

project 

1st of January Date of project 

approval 

Sorting into 

tenders 

1st of January Date of finalising into 

tenders 

TEC 

identification 

Date of finalising into 

tenders 

Date of TEC 

nomination 

TEC 

approval 

Date of TEC nomination Approval  date of  TEC 

by PDHS 

Bidding 

document 

preparation 

Approval  date of  TEC by 

PDHS 

Date of completion of  

preparation of bidding 

documents   

Bidding 

document 

approval 

Date of completion of  

preparation of bidding 

documents   

Tender board approval 

for document 

Approval of 

project 

1st of January Date of project 

approval 

Purchasing stage  

(Defined as the time taken from the date of bidding document 

approval to the date of awarding the contract to the supplier) 

Bid 
invitation 

Tender board approval for 
document 

Calling for bids 

Tender 
opening 

Calling for bids Opening of tenders 

Submit bids 
to TEC 

Opening of tenders Receiving  bids by TEC 

Tender 
evaluation 

Receiving bids Finish evaluation 

Awarding Finish evaluation Awarding the contract 
Bid 
invitation 

Tender board approval for 
document 

Calling for bids 

Contract Management stage 

(Defined as the time taken from awarding the contract to the supplier 

to the date of receiving medical equipment) 

Receiving 
equipment 

Awarding the contract Receipt of  equipment 

Preparation 
of voucher 

Receipt of  equipment Preparation of voucher 

Payment Preparation of voucher Payments 
Receiving 
equipment 

Awarding the contract Receipt of  equipment 
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Procurement of medical equipment is monitored by the Western 
provincial health ministry as per two key pre-determined 
indicators identified as (1) physical progress and (2) financial 
progress.   
Table 2 describes the assessment criteria of measuring the 
progress adopted by the Western province, Sri Lanka with regard 
to procurement 
 
 
TABLE II: Assessment criteria of Physical and Financial 
progress of projects (supplies) in the Western province 
 

 
 

4. RESULTS AND DISCUSSION 
 
Purchasing of selected categories of medical equipment for the 
period of 2014/15 was analysed, based on the funding sources 
and were identified on a calendar year basis. Information relevant 
to year 2014, indicated a total number of 113 medical equipment 
had been distributed and a quantity of 130 in year 2015, as the 
total for years 2014/15 amounted to 243. HSDP has been the 
main funding source for the procurements, with 41.6% (n=47) of 
the funds used in year 2014 and 54.6% (n=71) used in 2015.  
Relating to the allocation of funds for distribution of “selected 
medical equipment based on the source of funding” it revealed 
that, the total allocation for year 2014 was LKR 95.02 million 
and for 2015 it was LKR 264.85 million, with the total 
amounting to LKR 359.87 million. The allocation of funds 
indicated that, HSDP has funded 49.5% (LKR 189.02 million) in 
year 2015 and has been the largest funding source (60.9%) in 
2014 as well. In addition, the allocation based on the type of 
funding source for the period under review was 29 tenders in 
2014 and 39 tenders in 2015, with a total of 68 for years 2014/15. 
During this period one third (n=22) of the total tenders were 
funded by PDG.  A total number 2159 equipment had been 
purchased during the period of analysis, with the highest amount 

of 1350 procured in year 2015. Major funding source had been 
HSDP (n=1331) followed by PDG (n=594). Based on the type of 
funding, in year 2014 the main method adopted (94.7%) for 
tendering had been NCB (n=107) and HSDP was the key funding 
source with an allocation of 41.6% (n=47). A similar outcome 
was seen in year 2015 as well, with the main implemented mode 
of tendering being NCB (83.1%) to procure a quantity of 108 
medical equipment and the major funding source had been HSDP 
(54.6%) to procure a quantity of 71 needed equipment.  
needed  
 
TABLE III: Physical progress according to the funding source 
for the period of year 2014/2015 

 
 
 
Analysing physical progress based on the type of funding used 
during the period of 2014/2015 commencing the month of June 
showed that, more than 50% gradual progress has been achieved 
since September, with regard to projects funded by PSDG and 
HSDP. However, as shown in table III, Figure 2, the physical 
progress achieved on projects funded by line ministry remained 
very much less than 50% from June to October.  Overall projects 

Code Perce
ntage 

% 

Physical progress 
detail 

Financial progress 

O - Not commenced Amount of  
money spent   

x100%                                   
Amount of money 

allocated      

A 0-20 Need 
identification/Esti
mating/ Approval 

B 21-50 Tender calling/ 
Selecting 

C 51-70 Order placing 

D 71-99 Receiving goods 

H 100 Received but not 
paid 

I 100 Payments 
completed 

Q - Problem arisen Problem arisen 

Fundi

ng 

sourc

e 

 

Year 2014 & 2015 

Jun

e 
July Aug Sep Oct Nov Dec 

PDG 
23.4

% 

31.9

% 

41.6

% 

51.1

% 

58.1

% 

71.5

% 

100.

0% 

PSD

G 

39.9

% 

48.7

% 

62.7

% 

73.0

% 

82.4

% 

87.4

% 

100.

0% 

HSD

P 

40.6

% 

44.0

% 

64.8

% 

77.2

% 

81.7

% 

90.8

% 

100.

0% 

Line 

Minis

try 

Funds 

2.9

% 

5.3

% 

13.4

% 

18.1

% 

32.4

% 

62.1

% 

100.

0% 

Other 
18.2

% 

27.9

% 

35.4

% 

52.5

% 

74.2

% 

76.3

% 

100.

0% 

Total 
25.0

% 

31.5

% 

43.6

% 

54.4

% 

65.7

% 

77.6

% 

100.

0% 
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procured by funding sources such as PDG, PSDG (provincial 
grants) and HSDP showed a physical progress of 25% and more 
in the month of June, during which period the tenders were being 
called. Thereafter, gradual progression indicated 100% 
achievement by December.  
 
 

 
Fig 2. Analysis of Physical Progress 2014/2015 
 
 
The financial progress analysis, according to the funding source 
for the same period in 2014/2015 revealed that, in the month of 
November HSDP funded projects showed a progress of 54.8% 
while projects funded by line ministry indicated the least 
progress with 1.6%. However, at the end of the period under 
review (i.e. December), same projects showed a significant 
progress of 89.5% as shown in table IV, Figure 3 but failed to 
achieve 100%, as achieved by all other projects funded by other 
funding sources.  The underachievement has been attributed to 
the suppliers’ delay in dispatching the ordered equipment.  
 
 
 
 

 
 
 
 
Fig 3. Analysis of Financial Progress 2014/2015 

 
TABLE IV: Financial progress according to the funding source 
for the period of year 2014/2015  
  

Fun
ding 
sour
ce 

Year 2014 & 2015 

Jun
e 

July Au
g 

Se
p 

Oct No
v 

Dec 

PDG 0.0
% 

0.0
% 

0.0
% 

7.2
% 

14.
3% 

27.
8% 

100.
0% 

PSD
G 

0.0
% 

0.0
% 

0.0
% 

12.
5% 

25.
0% 

45.
9% 

100.
0% 

HSD
P 

0.0
% 

0.0
% 

6.4
% 

17.
0% 

17.
7% 

54.
8% 

100.
0% 

Line 
Mini
stry 
Fun
ds  

0.0
% 

0.0
% 

0.0
% 

0.0
% 

1.6
% 

1.6
% 

89.5
% 

Othe
r 

0.0
% 

0.0
% 

0.0
% 

0.0
% 

7.2
% 

7.2
% 

100.
0% 

Tota
l 

0.0
% 

0.0
% 

1.3
% 

7.3
% 

13.
1% 

27.
4% 

97.9
% 

 
 
Based on all funding sources overall rapid progress was seen 
from November (27.4%) to December (97.9%) which, also 
shows the rapidity or the hurriedness to finish the projects on 
time, to complete the procurement process. Such a situation, may 
well lead to unexpected risks and susceptibilities in the 
procurement process, which could have an impact on the quality 
of the purchased medical equipment. 
 

5. CONCLUSION 
 
This study revealed various factors which, have had an impact on 
the orderliness and timeliness of the procurement process of 
medical equipment at the RDHS, Gampaha, Sri Lanka in years 
2014 and 2015 which, in turn had an impact on the physical and 
financial progress of the overall process completion. The study 
revealed that, the procurement process of the RDHS, Gampaha, 
Sri Lanka has been mainly impacted by three sub stages namely 
(1)project approval stage (2) equipment receiving stage and (3) 
technical evaluation stage. The most affected was the planning 
stage in the project approval phase, as a longer duration of time 
has been taken to complete the required tasks. Stringent 
government regulations introduced by policy makers could 
influence in solving the current issues and thereby, expedite the 
overall process. Active management and monitoring of the 
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affected sub stages would help to improve the timeliness of the 
procurement process. Furthermore, resolving other problems 
such as flaws in specifications and tender documentation 
preparation, TEC nomination disputes and ethical concerns etc. 
would also pave the way, for the officers to complete the 
procurement process on time. At RDHS Gampaha, Sri Lanka the 
progress reports are used as monitoring tools which, supports the 
decision making of the experts involved in this process and also 
assist them in making recommendations for further improvement. 
The respondents of this study representing different stakeholder 
groups, provided their valued recommendations and some of 
them were (1) expeditious and early approval of projects, (2) 
identifying different criteria to develop guidelines for equipment 
prioritisation and (3) introduction of a standard list of equipment 
for each category of health institutions in the Western province 
of Sri Lanka.  
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ABSTRACT 
In addition to having the potential to create synergies that 

enable large development opportunities for its population, a 

city can also produce various problems. As the 3rd largest city 

in Indonesia, Bandung is also inseparable from various 

problems that occur in all aspects of life. One of the problems 

faced is regarding health services. There are still many 

improvements that need to be made in health services to 

encourage Bandung City to implement a smart city solution, 

where smart healthcare is one of the dimensions implemented. 

After running since 2013, there were many achievements as 

well as obstacles faced in its implementation. This study aims 

to measure the level of readiness of smart healthcare in 

Bandung City. The method used in this study is a mix method 

by combining qualitative and quantitative approaches. The 

index of readiness for smart healthcare in Bandung based on 

this study is 62.83 or in other words there are still many 

shortcomings, but it is still within reasonable limits. 

 

Keywords: smart city, smart healthcare, smart city index 

measurement, smart city Bandung, smart healthcare readiness 

index.  

 

INTRODUCTION 
In health services, Bandung is still experiencing some 

problems. According to the Head of Health Services at the 

Bandung City Health Office, Dr. Siska Gerfianti, MHKes., 

Health services in Bandung City are complex because in 

Bandung City there are 4 central vertical referral hospitals, 

namely Hasan Sadikin Hospital, Cicendo Eye Hospital, Dr. H. 

A. Rotinsulu Hospital and Unpad Dental and Oral Hospital. 

The distribution of hospitals in Bandung is uneven. From 34 

hospitals in Bandung City, most hospitals are in the central and 

northern regions, so the density of patients in each hospital is 

different.  

For example: RSUD Bandung and Al-Islam Bandung Hospital 

which are located in the eastern region of Bandung City get 

more crowded patient visits than other hospitals, this is made 

more severe by the arrival of patients from areas outside 

Bandung City, such as Bandung District, Sumedang District, 

Garut District and its surroundings. The characteristics of 

Bandung City as a buffer for other cities is also one of the 

challenges faced in health services, especially the problem of 

the availability of nursing rooms in hospitals. Thus, people 

who demand health services in Bandung City exceed the 

number of residents of Bandung City itself. In addition, 

complaints about poor health services are also one of the 

problems faced by Bandung City. Therefore, the concept of 

smart healthcare, which is the use of IT technology in helping 

administer health services is important. 

 
 
RESEARCH OBJECTIVES AND QUESTIONS 
The purpose of this study is to measure the readiness of smart 

healthcare in Bandung based on the opinions of experts and 

also generally answer the following questions: 
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1. How does the secondary data from best practices related 

to variables and indicators to measure Bandung smart 

healthcare readiness index?   

2. How does the secondary data from Bandung related to 

variables and indicators to measure Bandung smart 

healthcare readiness index?   

3. How much is the value of the variables and indicators of 

smart healthcare readiness in Bandung based on a 

comparison of what is felt, seen and understood by 

respondents in Bandung compared to the data from best 

practice?   

4. Based on the index in point 3. how is the level of 

readiness of Bandung related implementation of smart 

healthcare?   

5. How the result of word cloud visualization about people's 

opinions on the application of smart healthcare in 

Bandung? 

6. What can be done by stakeholders of Bandung in order to 

implementing Bandung as a smart healthcare city? 

 
 

THEORITICAL FOUNDATIONS 
Smart Healthcare is a term built by two basic words, namely 

"smart" and "healthcare". According to 

dictionary.cambridge.org, "smart" means intelligent, or able to 

think and understand quickly in difficult situations. While 

"healthcare" means a set of services provided by the state or 

organization for physical and mental illness treatment. Viewed 

from a business perspective, "healthcare" is an activity or 

business providing medical services. While smart healthcare 

itself, many parties define it, including the following: 

1. Smart health care includes services that use ICT solutions 

to increase access to health care, services that can 

remotely diagnose or prevent illness and other services 

that can enable effective health care at lower cost. 

Examples of these are telemedicine, connected medical 

devices and various methods to prevent the spread of 

illness [1]. 

2. Smart healthcare is the use of eHealth and mHealth 

systems and intelligent and connected medical devices. It 

also involves the implementation of policies that 

encourage health, wellness, and well- being for its 

citizens, in addition to health monitoring and diagnostics 

as opposed to treatment [2].  

3. According to Blue Stream Consultancy, “smart 

healthcare is defined by the technology that leads to 

better diagnostic tools, better treatment for patients, and 

devices that improve the quality of life for anyone and 

everyone.” he key concept of smart health includes 

eHealth and mHealth services, electronic record 

management, smart home services and intelligent and 

connected medical devices [3]. 

4. Smart health (s-health) is the provision of health services 

by using the context-aware net- work and sensing 

infrastructure of smart cities [4]. 

 
From several definitions regarding smart healthcare, it can be 

concluded that smart healthcare is a health service that is 

assisted by information and communication technology and 

policies that support better service. 

 

RESEARCH METHODOLOGY 
This research was conducted with a mixed method approach. 

Mixed method involves combining or integration of qualitative 

and quantitative research and data in a research study [5]. 

Qualitatively, this research was conducted to explore so that an 

understanding of knowledge or phenomena or symptom can be 

obtained more clearly in order to determine the variables and 

indicators that can be used to assess the readiness of smart 

healthcare in Bandung City. Quantitatively, this research 

measures the value of smart healthcare readiness by using 

variables and indicators according to the model used. With 

these measurements, it is expected that this study can describe 

the characteristics of the implementation of smart healthcare in 

Bandung City. Briefly the characteristics of this study can be 

seen in Table 1. 

 

Table 1. Research Characteristics 

No Characteristics Type 
1 Method Mix Method 
2 Purpose Exploration –description 
3 Type of investigation Ethnographic 
4 Involvement of researchers Not intervening in data 
5 Unit of analysis Individual 
6 Time Cross Sectional 
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Whereas to achieve its objectives, this research was carried out 

in stages such as in Figure 1. 

 

 
Figure 1. Research Stages 

 

Based on Figure 1, the stages of this research are as follows: 

1. Reviewing the smart healthcare readiness indicators 

produced in the study [6].  

2. Search for best practice data on the application of smart 

healthcare in other cities, in this case Singapore. Best 

practice data is obtained from journal articles, Singapore 

government websites, company websites that have links 

to smart healthcare in Singapore, news portal websites 

and others. Singapore was chosen to be a best practice on 

the consideration that according to Juniper Research 

study in 2017 which stated that Singapore is the best 

performing smart city globally above London, New York, 

San Francisco and Seoul. 

3. Search for data on the application of smart healthcare in 

Bandung by collecting documents and interviewing 

parties related to smart healthcare. 

4. Conducting interviews, FGDs and distributing 

questionnaires to obtain opinions and values from the 

speakers regarding all indicators in the model used, based 

on the process of comparing best practice data with 

Bandung data and what they feel or know. 

5. Calculate the value of each indicator based on the value 

that has been delivered by the respondents. 

6. Validity testing, carried out for each indicator on the 

model used, with the aim to test whether the model used 

can really be used to measure the index of readiness for 

smart healthcare or not. 

7. Calculating the value of smart healthcare readiness in 

Bandung city based on valid indicators. 

8. To get an overview of people's perceptions of smart 

healthcare programs in Bandung City, represented as 

word clouds, that is, collections of words organized in 

space-optimized compact layouts in which font size 

encodes the frequency (or other relevance) value [7].  

Population determination in this study used the Quadruple 

Helix model approach. According to [8], the Quadruple Helix 

model is a collaborative model of innovation or an innovation 

environment where users, companies, universities and public 

authorities work together to produce innovation. This 

innovation can be anything that is considered useful for 

partners in innovation cooperation, for example, technology, 

social, product, service, commercial, non-commercial, private 

sector, and public sector innovation. While the respondents in 

this study can be seen in Table 2 below. 

 

Table 2. Lists of Respondents 

No Category Respondents Qty 

1 Government 

Department of 
Communication 
and Informatics 
Bandung, 
Department of 
Health 
Bandung, 
Regional Public 
Hospital of 
Bandung, PSC 
119 Bandung 

7 

2 Business 
Player 

Companies or 
Entrepreneur that 
engaged in the field 
of health system  

11 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9339
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019                                            314 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9339    www.ijsrp.org 

3 Expert/ 
Researcher 

Lecturer from 
Bandung Institute of 
Technology, 
lecturer from 
Telkom University, 
lecturer form 
Padjadjaran 
University. 

5 

4 User 

Students, lecturers, 
entrepreneurs, 
professional and 
others. 

13 

 

SMART HEALTHCARE MODEL 
Based on previous study that was conducted by [6], smart 

healthcare model can be summarized as shown in Figure 2.  

 

 
 

Figure 2. Smart Healthcare Model 

 

To get the conclusion whether the model used can really be 

used to measure the index of smart healthcare readiness or not, 

before calculating the index value, the validity test of the 

model is conducted. Testing the validity of the data carried out 

in this study using the Pearson Product Moment correlation 

formula. This validity testing is carried out on the data that has 

been submitted by 33 respondents with the r table value is 

0.3440. In other words, if the calculated r value is above 

0.3440, then the data is declared valid. Conversely, if the value 

of r count is below 0.3440, then the data is declared invalid. 

 

Table 3. Validity Test Result 

Variable Indicator rvalue Validity 

Database 

Information 

Healthcare 

eHealth 0,577 Valid 

mHealth 0,794 Valid 

Data Analytics 0,763 Valid 

Healthcare 

Monitoring 

Device 

Internet of 

Things 

Technology 

0,807 Valid 

Hospital/Clinic 

IT Technology 

0,612 Valid 

IT 

Infrastructure/ 

System 

Reliability of 

IT Network 

0,735 Valid 

Wireless 

Network 

Technology 

Implementation 

0,619 Valid 

IT Open 

Platform 

0,833 Valid 

Cloud 

Computing 

0,808 Valid 

IT Security 0,871 Valid 

Territory 

Readiness 

Regulation 0,941 Valid 

Governance 0,870 Valid 

People & 

Culture 

0,800 Valid 

 

Based on the results of testing the validity, it can be concluded 

that all indicators in this study are stated to fulfill the validity 

requirements, namely the value of r count is greater than r 

table. Thus the model used can really be used to measure the 

index of smart healthcare readiness. 

 

SMART HEALTHCARE READINESS INDEX RESULT 
The measurement of the smart healthcare readiness index in 

this study was conducted by collecting and calculating the 

value given by each speaker. Based on the results of 

interviews, FGDs and questionnaires distributed to 33 

respondents, the readiness index for smart healthcare in 

Bandung City can be seen in table 4. 
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Table 4. Bandung smart healthcare readiness index result 

Variable Indicator Index 
Database 
Information 
Healthcare 

eHealth  62,53 
mHealth  56,21 
Data Analytics  56,76 

Healthcare 
Monitoring 
Device 

Internet of Things 
Technology 

48,13 

Hospital/Clinic IT 
Technology 

68,09 

IT 
Infrastructure/ 
System 

Reliability of IT 
Network 

70,45 

Wireless Network 
Technology 
Implementation 

68,94 

IT Open Platform 57,59 
Cloud Computing  60,87 
IT Security  64,72 

Territory 
Readiness 

Regulation 66,53 
Governance 67,18 
People & Culture 68,79 

Index  62,83 
 

Based on Table 3. The index of readiness for smart healthcare 

in Bandung City is 62.83 or in other words the readiness of 

smart healthcare in Bandung City is still lacking, but it is still 

within reasonable limits. 

 
 
CONCLUSION 
The following are conclusions from the results of the research 

that has been done: 

1. Smart healthcare's secondary best practice data in 

Singapore was obtained from journal articles, Singapore 

government website, company website that has links to 

smart healthcare in Singapore, news portal websites and 

others. All indicators of smart healthcare readiness have 

been obtained by each of the best practice data. 

2. Bandung secondary data related to variables and 

indicators of smart healthcare readiness were obtained 

from interviews with parties considered competent, the 

official website of the Bandung city government 

(www.bandung.go.id), website smartcity.bandung.go.id, 

website portal news, journal articles and others. From the 

search results, an overview of each smart healthcare 

indicator in Bandung City is obtained. 

3. The smart healthcare readiness index in Bandung is 

62.83. The indicator with the highest value is the 

reliability of IT communication networks with a value of 

67.00. While the indicator with the lowest value is 

Internet of Things Technology with a value of 41.58. 

4. Based on the index obtained, it can be said that smart 

healthcare in Bandung City is in a condition where there 

are still many shortcomings, but still within reasonable 

limits. 

5. The generated word cloud shows that the public, 

especially the people of Bandung, have not discussed 

much about smart healthcare and related topics. This is 

indicated by word cloud that is not relevant to the topic 

being searched for. 

6. Building Bandung City into a city that is truly ready to 

implement the concept of smart healthcare has its own 

challenges. In addition to building infrastructure and 

technology, the success of smart healthcare (smart city in 

general) also depends on how the real role of all 

stakeholders. There must be synergy from all 

stakeholders, namely: government, academics, business 

people and the community. 
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Abstract- In the present scenario, we can see that so many severe 
issues in college students related with their behavioral problems. 
Especially these problems are connected with their emotional 
incompetence and poor adjustment. This condition can lead to self 
destructive thoughts.  So, present study examined the relation 
between Emotional Competence and Suicidal Ideation of college 
students. For this purpose, the emotional competence was 
measured using Emotional Competence Scale (Bharadwaj& 
Sharma) and Suicidal Ideation using Suicidal Ideation Scale 
(Sisodia&Bhatnagar). The study was conducted on a sample of 
180 college students belonging to age group 18-25, studying in 
various colleges in Kollam district. The relationship between 
suicidal ideation and emotional competence was analyzed using 
Karl Pearson's coefficient of correlation. Suicidal ideation and 
emotional competence among the participants were also compared 
on the basis of their gender using independent samples t-test. 
Results indicated a significant relationship between suicidal 
ideation and emotional competence. The current study implicates 
the need for special caring on  college students problems and 
remedial measures. 
 
Index Terms- Suicidal Ideation, Emotional Competence, College 
students 

I. INTRODUCTION 
uicidal ideation, also known as suicidal thoughts concerns 
thoughts or unusual pre- occupations with suicide. It can range 

from mere thoughts to extensively planned deliberate attempts 
which may or may not be successful. As per National Crime 
Records Bureau’s records, the highest number of suicides in India 
was recorded in Kollam district in the year 2012. Kollam district 
has a suicide rate of 40.3% which is higher than the national 
suicide rates. Last year 447 people committed suicide in Kollam 
district whose total population is 11.1 lakh. Despite the alarming 
situation of this district, most studies involving suicidal ideation 
relate it to factors like anxiety, depression and stress alone. 
However, studying an all-encompassing factor like emotional 
competence and its possible relation with suicidal ideation would 
be a more efficient option for developing more effective 
preventive measures. 
            Emotional competence refers to one’s ability to relate to or 
express feelings effectively. It is hence an essential social skill for 
constructively recognizing, responding and interpreting emotions 
of others as well as our own. It facilitates improved health by 
helping one avoid stress resulting from suppressed emotions. 
Various existing researches conducted on healthy clinical samples 

predicted poor emotional competence to be associated with 
suicidal ideation 
            By analyzing and examining this relation between 
emotional competence and suicidal ideation, it is expected to 
further aid in predicting suicidal behavior and preventing it. 
Besides this, if perhaps an inverse relation is found between the 
two, it is reasonable to further study if one can decrease suicidal 
ideation by increasing an individual’s emotional competence. 
 

II. REVIEW OF LITERATURE 
            A study by Nishad Nawaz(2015), on “An empirical study 
on employee competence in relation to emotional intelligence in 
Bahrain” studied over 50 employees from selected organizations 
in Bahrain, the impact of the six emotional intelligence elements 
identified as  (1) self awareness, (2) self motivation, (3) self 
regulation of personal competence, (4) social awareness, (5) social 
skills and (6) emotional receptivity of social competence towards 
employee competence in the organizations. The results show a 
positive significance between emotional intelligence and 
employee competence. 
            Mark T. Greenberg, Carol A. Kusche, Elizabeth T. Cook 
and Julie P. Quamma(2009) carried out a study on 286 children 
from grades 2 and 3, titled “Promoting emotional competence in 
school-aged children-The effects of the PATHS curriculum”. 
PATHS was a school-based preventive intervention model 
designed to improve children’s ability to discuss and understand 
emotions and emotion concepts. Results indicated that the 
intervention was effective for both low and high-risk children in 
improving their range of vocabulary and fluency in discussing 
emotional experiences, their efficacy beliefs regarding the 
management of emotions, and their developmental understanding 
of some aspects of emotions. 
            Another study by Prabhjot Kaur Mahal(2015), on 
“Influence of emotional intelligence on employee satisfaction: An 
empirical study of banking industry” studied  the relationship 
between emotional intelligence and employee satisfaction among 
120 managers working in service sectors in Northern India 
including Delhi NCR. Results indicate that there exists a 
significant linear relationship between emotional intelligence and 
employee satisfaction. 
             Mandell, B. and Pherwani, S.(2003), in their study 
“Relationship between emotional intelligence and 
transformational leadership style: A gender comparison” 
examined the predictive relationship between emotional 
intelligence and transformational leadership styles. The researcher 

S 
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also wanted to determine gender differences in this relationship as 
well as the gender differences in the emotional intelligence scores 
and transformational leadership style of managers. A significant 
predictive relationship was found between transformational 
leadership style and emotional intelligence. No significant 
interaction was found between gender and emotional intelligence 
while predicting transformational leadership style. A significant 
difference was found in the emotional intelligence of scores of 
male and female managers. Lastly, no significant difference was 
found in the transformational leadership scores of male and female 
managers. 
            A study by Schotte, David E.; Clum, George A. (1982) on 
“Suicide ideation in college population: A test of a model” 
examined a model of suicide behavior with 65 undergraduate 
suicide ideators( as measured by a self-report adaptation of the 
scale for suicide ideators). The model focuses on the relationship 
between negative life stress, cognitive rigidity and/or poor 
problem-solving skills, hopelessness and suicide ideation and 
attempting. Results support a stress/problem-solving model of 
suicidal behavior in which poor problem-solvers under high life 
stress are considered to be at risk for depression, hopelessness and 
suicidal behavior. 
            Andrea P. Chioqueta and Tore C. Stiles(2007), in their 
study “The relationship between psychological buffers, 
hopelessness and suicidal ideation” studied over 314 university 
students, 71 males and 243 females, the role of psychological 
buffers ( like satisfaction, self-esteem, perception of family 
cohesion, and perception of social support) in the development of 
hopelessness and suicidal ideation. The results suggest that life 
satisfaction and self-esteem are independent predictors of lower 
levels of hopelessness, while perception of social support seems 
to be the major predictor of lower levels of suicidal ideation 
independent of depression and hopelessness severity. 
            Another study by Theresa Wozencraft, William Wagner 
and Allicia Pellegrin(1991), on “Depression and suicidal ideation 
in sexually abused children” studied over 65 sexually abused 
children, the relationship of victims’ depression and suicidal 
ideation with victims’ age, post-investigation residence, nature of 
the abuse, and mothers’ belief of victim and compliance with 
treatment recommendations. Results indicated that older victims 
were more likely to describe themselves as being depressed. In 
addition, older victims and those whose mothers were less 
compliant were more likely to have Children’s Depression 
Inventory(CDI) scores above the 90th percentile. 
            K.M. Carpenter, D.S. Hasin, D.B. Allison and M.S. Faith, 
in their study “Relationships between obesity and DSM-IV major 
depressive disorder, suicide ideation and suicide attempts: results 
from a general population study” studied over 40,086 African 
American and White participants, the relationships between 
relative body weight and clinical depression, suicide ideation and 
suicide attempts in an adult US general population sample. Results 
indicated that relative body weight was associated with major 
depression, suicide attempts, and suicide ideation, although 
relationships were different for men and women. Among women, 
increased BMI was associated with both major depression and 
suicide ideation. Among men, lower BMI was associated with 
major depression, suicide attempts, and suicide ideation. There 
were no racial differences. 

            Kwok (2013), carried out a study on Chinese University 
students, titled “The moderating role of emotional competence in 
suicidal ideation among Chinese university students”. It was a 
cross sectional survey using convenience sampling and the 
questionnaire was administered on 302 students. The means, 
standard deviations and Cronbach's alphas of the variables were 
computed. Pearson correlation analyses and hierarchical 
regression analyses were performed. T he findings support the 
family ecological framework and provide evidence 
foremotionalcompetence as a resilience factor that buffers low 
family functioning on suicidal ideation. Suggested measures to 
decrease suicidal ideation include enhancing parental concern, 
lessening parental control, developing students' awareness, 
regulation and management of their own emotions, fostering 
empathy towards others'emotionalexpression, enhancing social 
skills in sharing and influencing others' emotions and increasing 
the positive use of emotions for the evaluation and generation of 
new ideas. 
            A similar study was conducted by Cha and Nock in April 
2009, under the title “Emotional Intelligence Is a Protective Factor 
for Suicidal Behavior”. Adolescents aged from 12-19 recruited 
from local psychiatric clinics and the community participated in 
this cross-sectional laboratory-based study. It was examined 
whether the relations between childhood sexual abuse and suicidal 
ideation and attempts were moderated by adolescents’ EI. These 
constructs were assessed using self-report, structured interviews, 
and performance-based tests, respectively. Results revealed that 
EI is a protective factor for both suicidal ideation and attempts. 
Specifically, childhood sexual abuse was strongly predictive of 
these outcomes among those with low EI, weakly predictive 
among those with medium EI, and completely unrelated among 
those with high EI.   
 

III. MATERIALS AND METHODS   
OBJECTIVES 
The study was conducted to achieve the following objectives: 

•  To study the relation between emotional competence and 
suicidal ideation among college students. 

• To assess the role of gender in suicidal ideation and 
emotional competence. 

 
 

IV. HYPOTHESES 
            Three hypotheses are formulated to study the relation 
between suicidal ideation and emotional competence among 
college students. 
            1.There will be a significant relationship between suicidal 
ideation and emotional competence among college students. 
            2.At least any one of the group will show a significant 
difference on their suicidal ideation in relation to their gender. 
            3.At least any one of the group will show a significant 
difference on their emotional competence in relation to their 
gender. 
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V. SAMPLE 
            The sample consisted of 180 participants out of which 90 
were males and 90 were females. For the study, college students 
of the age group 18 to 26 were considered as sample and it was 
collected on the basis of inclusion and exclusion criteria from 
various colleges in Kollam, Kerala by Random sampling method. 
 

VI. TOOLS 
            The data were collected mainly using 2 psychological 
measures: 

• Suicidal Ideation Scale devised by D.S. Sisodia 
and V. Bhatnagar 

             It is a general measure for suicidal ideation of general age 
group and uses Likert technique. It consisted of 25 items with five 
alternative options likewise “Strongly agree, Agree, Undecided, 
Disagree, Strongly Disagree”. 

• Emotional Competence Scale devised by Dr. H. 
C. Sharma and Dr. R. L. Bhardwaj 

            This scale consisted of thirty (30) items , with five 
alternatives. 
 

VII. PROCEDURE 
Step 1: Collection of socio-demographic data 
            The socio demographic data like gender, age, type of 
college, family type and socio-economic status of participants by 
presenting them with socio demographic data sheet. 
 
Step 2: Assessment of Suicidal Ideation 
            Suicidal ideation was assessed by using Suicidal Ideation 
Scale by D.S. Sisodia and V. Bhatnagar. 
 
Step 3: Assessment of Emotional Competence 
            Emotional competence of the participants is assessed using 
Emotional Competence Scale by Dr. H. C. Sharma and Dr. R. L. 
Bhardwaj. 
 

VIII. STATISTICAL ANALYSIS 
            The relation between suicidal ideation and emotional 
competence were examined using Karl Pearson Product Moment 
Correlation analysis. The comparison of suicidal ideation and 
emotional competence of participants based on their gender was 
analyzed through independent samples t-test. 
 

IX. RESULTS AND DISCUSSION 
            The study was conducted to compare the suicidal ideation 
and emotional competence among college students. The study was 
conducted on a sample of 180 students (90 males and 90 females) 
studying in various types of colleges in Kollam district. The 
suicidal ideation and emotional competence of the students were 
assessed and compared on the basis of their gender to analyze if 
there is any possible relationship. Besides this, the study also 
examined whether there was any relationship between the suicidal 
ideation and emotional competence of the students. 

            The data were collected using sufficiently reliable and 
valid scales like Suicidal Ideation Scale and Emotional 
Competence scale. Demographic data were also collected from the 
participants to control extraneous variables up to an extent. 
            The relation between emotional competence and suicidal 
ideation was determined using Karl-Pearson’s coefficient of 
correlation.The comparison of suicidal ideation and emotional in 
participants based on their gender was analyzed through 
independent samples t-test.  
            The results obtained are presented and discussed as 
follows: 
 
Table: Relationship between suicidal ideation and emotional 

competence: Result of Correlational analysis 
 

Variables Emotional Competence 

Suicidal Ideation -0.35* 

*Significance level at 0.05 
 
            The relationship between emotional competence and 
suicidal ideation of the participants was analyzed by Karl 
Pearson’s coefficient of correlation. The correlational analysis 
revealed a correlation of -0.35. From the data, it is evident that 
there is significant inverse correlation between suicidal ideation 
and emotional competence when level of significance is 0.05. 
Since the coefficient of correlation is a negative value, it implies 
that emotional competence and suicidal ideation share an inverse 
correlation. This means if the emotional competence increases, 
suicidal ideation of a participant shall decrease and vice versa. 
This was supportive of our assumption that suicidal ideations 
could be reduced if we could develop emotional competence in 
individuals. 
 
Table: Gender-wise comparison of participants with respect 

to suicidal ideation: Result of Independent samples t-test 
 

Variable Comparison M SD t value 
Suicidal 
ideation 

Male 61.14 20.45 1.47 
Female 56.91 18.07 

 
            The suicidal ideation of participants was compared on the 
basis of their gender through independent samples t-test. The t 
value obtained was 1.471 at significance level of 0.05. The result 
reveals no significant difference in suicidal ideation with respect 
to gender. This suggests that gender does not play a significant 
role in predicting one’s suicidal ideation and thus bothgenders 
may have equal tendencies for developing suicidal ideations. 
Studies on suicide rates based on gender often contradict one 
another (Radhakrishnan & Andrade, 2012) and perhaps such 
contradictions can be explained by this result.  
 
Table: Gender-wise comparison of participants with respect 
to emotional competence: Result ofIndependent samples t-

test 
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Variable Comparison M SD t value 
Emotional 
Competence 

Male 91.81 12.19 1.51 
Female 94.51 11.74 

 
            The Independent samples t-test was employed to compare 
the emotional competence of participants with respect to their 
gender as well. The t-value obtained was 1.513 (level of 
significance was 0.05) and it revealed no significant difference 
among participants based on their gender. This suggests that no 
specific gender held a superior or inferior position regarding 
emotional competence and thus it could be further fostered in 
individuals, successfully for both genders. 
 

X. CONCLUSION 
• There is significant relation between suicidal ideation 

and emotional competence among college students. 
• There is no statistically significant relationship between 

suicidal ideation and gender of college students. 
• There is no statistically significant relationship between 

emotional competence and gender of college students. 
 

XI. SUGGESTIONS FOR FURTHER RESEARCH 
            For future studies, it is recommended to increase the 
sample size and collect data from a wide geographical region 
including other age groups like early adolescents and adulthood so 
that the power and generalization of study could be improved. 
            Different demographic variables like medical history, 
current emotional state etc. can be considered for the study. 
            The inverse correlation between suicidal ideation and 
emotional competence can be used in further studies to increase 
emotional competence as a measure to prevent suicidal ideation. 
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Abstract 
Some of the key challenges in solar Photovoltaic (PV) power system are temperature variation, semiconductor 
characteristics of individual modules and irradiation variation. In practice, individual solar modules normally 
operate at different temperatures and electronic characteristics, therefore resulting in the modules experiencing 
individual thermal and irradiation conditions that adversely affect the output power to the load. This paper presents 
a microprocessor-based modular DC-DC converter that regulates the bus voltage which in turn tracks the maximum 
power point of the array. This enables the converter to supply optimum voltage when charging the battery while the 
bus voltage to the load acts as an open circuit when the battery is fully charged (trickle charge). The bus voltage is 
tracked because the PV maximum power voltage varies nonlinearly with isolation level, but is directly proportional 
to the PV cell open circuit voltage. The results show that the designed architecture was able to track the output and 
gave an average efficiency of 88.6%. 
 
Keywords: Photovoltaic, Converter, Pulse Width Modulation, efficiency, MPPT  
 
1.0 Introduction  

Solar energy, which is abundant in 
tropical areas, is gradually making PV to gain 
popularity as a preferred energy option for 
powering of loads. Despite the numerous 
advantages of PV which include reduction in 
greenhouse gases, long lifespan, high reliability 
and almost no cost of consumables, the 
penetration of solar PV in Nigeria has been very 
slow [1]. This drawback is largely due to the 
high cost of purchase, cost of replacement of 
parts and complete absence of local content in 
the sector. In addition solar is available only in 
the day time and absent in the night. This 
informed the need for using a DC-DC buck 

converter to charge the battery (energy storage) 
during the day time for use in the night.  

A DC/DC Converter is normally 
chosen for battery charging application because 
of its high efficiency in converting the input 
power to output power [8]. Unlike a linear 
regulator, the efficiency measure of a DC/DC 
converter generally increases as its load 
increases. A properly designed DC/DC 
Converter can yield an efficiency measure of 
greater than 90% at full load [2-5].  
 The DC/DC Converter circuit is merely a 
power processor which transforms the available 
input voltage and current into the output power, 
based on the command of the controller. The 
controller measures the converter output, 
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compares the output to a set point, performs a 
control algorithm and applies the output to a 
modulator which is used to drive the DC/DC 
Converter.  
 
2.0 Operation of DC-DC Buck Converter 

The buck converter shown in Figure 1.0 is 
the main power management circuit of a DC/DC 
Converter system using PIC16F88 to implement 
the controller function in a voltage-controlled 
MPPT bus. The microcontroller is used to 
generate the set-point, error amplification, 
control algorithm and modulation.  

A sensing or feedback control circuit is 
usually needed to monitor the output voltage so 
that it can be maintained within the desired 
voltage level by switching frequency and or duty 
cycle variation. Therefore when the switch turns 
on, the current from the input source flows 
through the switch and inductor, and into the 
capacitor and the load resistor. During this 
period, the magnetic field in the inductor builds 
up the stored energy. When the switch is off, the 
inductor sustains current flow to the load for a 
part or the rest of the switching cycle. Literatures 
have widely acclaimed buck converters as good 
for charging lead-acid batteries [4-5]. The main 
advantage of these switching regulators are their 
high efficiency which entails smaller heat sinks 
to dissipate the heat [6-7]. In addition, the energy 
stored by inductor and capacitor can be 
transformed to output voltage. 

  

Figure 1.0: The Circuit Diagram of a Buck 
Converter 

 
2.1 Buck Converter in a Continuous 
Operation mode  

The buck converter was designed to 
operate in the continuous operation mode which 
means the current through the inductor (L) does 
not drop to zero during the commutation cycle. 
This is shown in Figure 2.0. 

 
 
Figure 2.0: The Signal Waveform of the Voltage 
and Current for a Buck Converter 
 

When the switch is ON, then the inductor 
current will be  
𝑖𝑖𝐿𝐿 = �𝑉𝑉𝑠𝑠−𝑉𝑉𝑜𝑜

𝐿𝐿𝑚𝑚
� 𝑡𝑡 + 𝐼𝐼1    1.0 

And change in the inductor current during the 
ON period will be 
𝛥𝛥𝑖𝑖𝐿𝐿 = �𝑉𝑉𝑠𝑠−𝑉𝑉𝑜𝑜

𝐿𝐿𝑚𝑚
�𝐷𝐷𝑡𝑡    2.0 

When the switch is OFF, the inductor current 
will be 
𝑖𝑖𝐿𝐿 = − 𝑉𝑉𝑜𝑜

𝐿𝐿𝑚𝑚
(𝑡𝑡 − 𝐷𝐷𝐷𝐷) + 𝐼𝐼2 `  3.0 

And change in inductor current during the OFF 
period will be 
𝛥𝛥𝑖𝑖𝐿𝐿 = − 𝑉𝑉𝑜𝑜

𝐿𝐿𝑚𝑚
(1 − 𝐷𝐷)𝐷𝐷    4.0 

Substituting equation 2 in 4 will give the 
relationship 
𝑉𝑉𝑜𝑜 = 𝐷𝐷𝑉𝑉𝑠𝑠     5.0 
For 0 ≤ 𝐷𝐷 ≤ 1 
The critical inductance which is the minimum 
inductance that will ensure that the inductance 
current remains above zero throughout the cycle 
is 
𝐿𝐿𝑀𝑀𝑀𝑀 = 𝑅𝑅

2𝑓𝑓
(1 − 𝐷𝐷)   6.0  

The input Power (Pin) is the sum of the 
average power delivered to the load and the 
average total internal power consumption of a 
buck and output Power (Po) is the average power 
delivered to the load can be used to compute the 
efficiency of the converter and it is as shown in 
equation 7.0. Where Pload is the average power 

C1 R1
21E1

L

D1
VS 

+ 
vo 
_ 

+ 
Vo 
_ 

R C D 
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delivered to the load and Pbuck is the average total 
internal power consumption of a buck converter 
as given by 
𝐸𝐸𝐸𝐸𝐸𝐸𝑖𝑖𝐸𝐸𝑖𝑖𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 (𝜂𝜂) = 𝑃𝑃𝐿𝐿𝑜𝑜𝐿𝐿𝐿𝐿

𝑃𝑃𝐿𝐿𝑜𝑜𝐿𝐿𝐿𝐿+𝑃𝑃𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏
× 100%   7.0 

 
3.0 Hardware and Software Design of the 
Buck Converter 

PV solar modules with model number 
MX60/12 was used for the prototype of the 
design and the block diagram of the system is as 
shown in Figure 3.0.  

 

 
Figure 3.0:  The Block Diagram of a Buck 
Converter Circuit 

 
The system circuit design specifications 

for the Buck Converter are as follows: 
 

S/n ITEM UNIT VALUE 
1 Supply Voltage from 

PV 
V 28≤ Vin 

≥36 
2 Voltage supplied to 

the battery (Vo) 
V 28  

3 Maximum power Watts 280 
4 Output Ripple 

Voltage 
% 8 

5 Output Ripple Current % 8 
6 Duty cycle  0.81 
7 Switching frequency kHz 2 
8 Output current,  A 10  

 
Assuming 30% maximum ripple current 

(3A), VS = 33V, Vo = 28V and f = 2 kHz, then 
the inductor will be L = 675 µH.  
 

3.1 Feedback and Control Circuit Design 
The power and driver circuits used are 

principally based on the working principle of 
IGBT driver EXB 841 which provides the 
required isolation for the power circuit. The 
integrated circuit has an inbuilt signal isolation 
circuit, driver amplifier, over-current detector, 
low speed over current cut-off circuit and gate 
turn-off power supply.  The current sensor LA 
55-P/SP1 which is a closed loop current 
transducer using hall-effect was used to measure 
the line current from output of the converter 
power circuit. It has a default turn ratio (Primary 
to Secondary) of 1:2000 and for a 10 A current 
measurement, the wire carrying the current was 
wound round the sensor 4 times which 
corresponds to a current of 12 mA. A resistor of 
330 Ω was used to measure the equivalent 
voltage drop which corresponds to the current 
passing through the phase.  
 
3.2 Design of the Software 

The microcontroller used to generate the 
Pulse Width Modulation (PWM) signal is 
PIC16F88 which has necessary features to 
implement the DC-DC Buck Converter at fixed 
frequency and in continuous mode with minimal 
peripherals. It has an internal PWM and analogue 
input which measures the voltage level from the 
battery.  

As the battery voltage increases, it 
reaches a pre-set threshold voltage of 28.0 V at 
which point the supply current begins to taper-off 
(only 5% duty cycle is supplied) to avoid the 
battery entering the overcharge state. A voltage 
divider is used to obtain the required maximum 
battery voltage of 28.0 V DC. VB is the Battery 
voltage and it is equal to 28 V, while Vm is the 
analogue input to the microcontroller obtained 
from the voltage division by resistors R1 and R2. 
The voltage division gives equation 8.0: 

𝑉𝑉𝑚𝑚 = 𝑉𝑉𝐵𝐵.𝑅𝑅2
𝑅𝑅1+𝑅𝑅2

    8.0 
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The resistors R1 was chosen to be 6 kΩ while R2 
was chosen to be 1 kΩ. To compute the scaling 
factor for a maximum duty cycle of 255 counts 
by the microcontroller, using the voltage divisor 
ratio of 1/7 and battery terminal voltage of 28.0 
V, the analogue input voltage to the 
microcontroller from the voltage division Vm is 4 
V. 

Since PIC16F88 is an 8-bit 
microcontroller with reference of 5 V, therefore 
28V battery terminal voltage will give an 
equivalent microcontroller count of 204 with a 
scaling factor of 7.29. For the 28.0 V maximum 
battery terminal voltage, the cut-off voltage to 
avoid over-charging the battery will be an 
equivalent digital count by the microcontroller 
less or equal to 204. For the battery to be 
protected from being depleted below the Depth 
of Discharge (DoD), the battery should not be 
depleted below 24 V which is equivalent to an 
analogue input of 3.43 V or digital count of 175. 
Therefore the microcontroller should count equal 
or greater than 175 only. 

The algorithm for charging the battery 
was written to produce a charging current that is 
tapered to a preset current threshold (usually 0.2 
× Bulk current), it switches to the float charge 
mode, in which the battery voltage is maintained 
at a constant level. Reaching the float charge 
mode also means that the battery is fully charged.  
 
4.0 Results and Discussion 

The logic algorithm for the control of the 
Buck converter were written in the Simulink 
interface in MATLAB version 7.7. While a 
laboratory prototype of the static switch control 
was implemented to compare the experimental 
signal waveforms with the simulations earlier 
made. The two key parameters of interest are the 
switching voltage and current which are required 
to charge the battery. 
 

4.1 MATLAB Simulation of the Buck 
Converter Charger 

 The complete circuit diagram using 
Simulink Simulation package is as shown in 
Figure 6.0. The waveforms obtained from the 
simulation and configuration dialogue box are as 
given in Figures 4.0 – 6.0.  

Figure 4.0 shows the reference triangular 
wave of the DC-DC buck converter and the 
feedback from the battery voltage. Any slight 
difference between the feedback voltage and 
reference voltage results in a swing in the error 
output voltage and consequently the duty cycle. 
This error voltage controls (modulates) the pulse 
width of the output signal and is shown in Figure 
5.0. It uses voltage feedback from the battery to 
avoid the battery going into deep discharge and 
overcharge. 

 

 
Figure 4.0: The Reference Triangular Wave 

Signal and Battery voltage 
Feedback Voltage. 

 

 
Figure 5.0: The Pulse Width Modulation Signal   
for Charging the Battery. 
 

The Inductor Current which is also the 
battery charging current of the static buck 
converter is as shown in Figure 6.0. The charging 
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current for a battery at the start of recharge can 
be any va1ue that does not produce an average 
ce11 vo1tage in the battery string greater than the 
gassing voltage. High recharge rates are less 
efficient and that informed using 10 A for 
charging of the battery to reduce the battery and 
cabling losses due to over-heating. This low 
charging current is desirable to minimize 
overcharge, grid corrosion associated with 
overcharge and water loss by electrolysis of the 
electrolyte. 

 
Figure 6.0: The Current Supplied from Switch to 
the Buck Converter Inductor 
 
4.2 Experimental Setup for the Buck 
Converter 
 A buck converter was built using 
PIC16F88 microcontroller to generate the 
switching pulses at 2 kHz. The experimental 
setup shown in Figure 7.0 is the complete circuit 
of the Battery charge controller which cuts the 
charging current to the battery at 10 A. 
 

 

Figure 7.0: Experimental Setup of the Buck 
Converter Battery Charger 
 
The waveforms of the buck converter circuit are 
as shown in Figures 8.0 and 9.0. The switching 
pulse is generated at frequency of 2 kHz and duty 
cycle of 81 % to drive the power circuit. 
    

 
Figure 8.0: The Wave Shape of the PWM 
Signals, Charging Current and Load DC Voltage. 
 

As shown in Figure 8.0, the charge 
current increases when the switching pulse is in 
the ON-state and decays when the switching 
pulse is in the OFF-state. The inductor 
introduced some spikes during switching period. 
As the voltage from the solar panel increases, the 
duty cycle decreases to maintain 28 V charging 
voltage across the battery. The output voltage 
increases as the ON-state pulse width increases.  

The experimental results obtained are a 
true prediction of the buck converter circuit in a 
continuous state. 
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Figure 9.0: The Wave Shape of the Switching 
Pulses at 81.2% Duty-cycle superimposed on the 
Load Current.  

 
 The average efficiency of the static 
converter circuit was found to be 88.76% which 
means only an average of 11.24% of the power is 
lost due to conversion. 
 
5.0 Conclusion 

The control logic for the power electronic 
circuits is microcontroller-based which is aimed 
at reducing the components and improving the 
efficiency of the system. In the common solar 
refrigerators in the market, the charge controllers 
and compressors are made by different 
manufacturers.  

The charging current for a battery at the 
start of recharge can be any va1ue that does not 
produce an average ce11 vo1tage in the battery 
string greater than the gassing voltage. High 
recharge rates are less efficient and that informed 
using 10 A for charging of the battery to reduce 
the battery and cabling losses due to over-
heating. This low charging current is desirable to 
minimize overcharge, grid corrosion associated 
with overcharge and water loss by electrolysis of 
the electrolyte. 
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Abstract 
The purpose of this paper is collecting, analyzing and interpreting Western Gurage riddles. Interview and document analysis were 
used as a data collection tool. Accordingly, nine riddles were chosen and translated in to English using literal approach.  Then, they 
were classified into three main categories based on their function in relation to representing the culture of Gurage people. The 
finding showed that Western Gurage communities are rich in riddles. These riddles have a great role to reflect the culture of Gurage 
community in general. Their traditional foods, traditional drinking, materials that they use in their daily activities are reflected in 
their riddles  These are  Bulla, Enset and Cabbage, Zemuamujate and Sehar, Mortar, Central pillar, Sack or Gibe and Kerosene lamp 
or Kuraze.  

  Key words: Riddle, Culture, Western Gurage, Functional approach 

1. Introduction 

Oral literature is a verbal imaginative art of one’s society; it is used to transmit the socio-cultural, political, economic, and historical 
aspects of any society. It keeps the cultural continuity of one’s culture. Oral literature has different genres and riddle is one type of 
oral literature which is a kind of asking and cracking questions or statements. As Quneswar Saikia (2013: 37) define riddle, it is one 
type of oral literature, it is an astonishing statement related to any object, whereas the name of the object is stated mysteriously. 
Okumba Miruka (1999፡ 135) also states that riddles are word puzzles in which familiar objects or situations are referred in figurative 
terms for to decipher what is actually meant. From the above definitions the word “puzzle” is repeated, this shows that riddles are rich 
in language and meaning, and expressed in connotative form. They are recounted to challenge and make the respondents or 
participants more active. 
Finnegan (2012:414) shows as riddle performance has a different structure from place to place by demonstrating the difference 
between African and European riddles. She states that for European, riddles are explicit questions to which the respondent must try to 
puzzle out the correct answer; however for Africans, they are not questions rather they have different forms like statement or simple 
phrases or etc.   
Riddle performance has two groups: the questioner - who asks riddles, and the respondent- who gives solution or answer to the 
puzzling riddles. In line with the structure of riddle, Palm (1992) states that riddles consist of a single sentence question followed by a 
single sentence answer. Since riddles are indirect symbols, Sharndama (2004: 2) states the group draws their riddles from different 
sources especially natural phenomena e.g. heavenly bodies, landscape features, animals, plants, human body, daily activities or 
experiences.  
 
Since riddle is a word puzzling game; its main purpose is entertaining the participants. However, it has many purposes like reflecting 
one’s culture, teaching children about their world, improving cognitive skills, etc. In line with this, Sharndama and Magaji (2014:1) 
evokes that riddles are used to entertain as a game, test knowledge and aid minor works in the evening. According to Gachanja 
(2013:1) riddles have various functions to play in society such as cultural, social and historical; the study interrogates pedagogical 
values embedded in riddles. Quneswar Saikia (2013:37) express that riddles has a great role and they represent the vast experience of 
folk-life in general world. From these one can understand the great role of riddles in revealing not only the culture but also the every 
aspects of one’s community.       
Gurage people like other Ethiopian ethnic group have different norms, traditions, values and socio cultural practices. Though they are 
rich in oral traditions in general and riddle in particular there were no preliminary researchers established on the Gurage riddles. So 
far, only Gurage Zone culture and communication office collected riddles. Furthermore, our libraries and internet research results 
revealed that there is no literary study of riddles among Gurage community though some African riddles were studied. These are like 
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the pedagogical role of Abagusii riddles of Kenya by Gachanja and Kebaya in 2013, role of Shona riddles of Zimbabwe by 
Gwaravanda and Masaka in 2008, the structure of Kilba riddles of Nigeria by Sharndama and Magaji in 2014, the social role of 
Kasena riddles by Awedoba in 2000. In fact, there are some studies on the folklore of Gurage community like ‘The Representation of 
Women on Western Gurage Proverbs’ by Tigelu (PhD) and Shashetu in 2019; Mesqan Folktales by Alemayehu, G. in 2010; The 
Guragé and Their Culture by Gebreyesus, H. in 1991.However, no one of them conducted on riddle in general and the role of riddles 
in representing the culture of one society in particular. So, the study at hand scrutinizes the cultural role of riddles with reference to 
the western Gurage community. 
  

Objectives of the study 
The general objective of this study is to collect, analyze and interpret the function of riddles in Gurage culture. Moreover, this study 
has the following specific objectives: 

✔ To identify the cultural role of riddles in Western Gurage community.  
✔ To assess the analogy between the riddles and the culture that the riddles represent.  

 
2. Methodology 

The study is a descriptive study; it is a corpus based analysis on the functions of the Western Gurage riddles. Interview and document 
analysis were used as a data collection tools. The informants were collected using random sampling technique from Western people 
and from documents. The participants of the study were elders, youths and children (both sexes) of Cheha, Gumer, Inor and Ezha 
Woredas people. To select them, random sampling technique we as carried out.  Descriptive and functional approaches were used in 
order to explain the functions of the riddles and their answers. Since the language of the community is Guragegna, the data were 
collected in Guragegna and transcribed into English as carefully as possible to keep their original meanings and analysis and 
interpretation is given.  

3. Data analysis and Interpretation 
This part mainly focuses on the analysis and interpretation of Western Gurage communities riddles based on their role in representing 
Gurage culture. Since one of the main characteristics of oral literature is ‘audience participation”, riddles need the active participation 
of the audience. In other words, riddle game is played in a group or it needs more than two participants. Western Gurage riddle game 
has unwritten structure: there should be a starter and respondent. The opener or challenger should have to ask the puzzled riddles by 
saying ‘ኔሐ እንቊት’/niha inqut/ which means try to know my question, and the respondent should have to say ‘ንቊ’/nequ/ which 
means ‘what shall I know’.  Then, the opener starts to ask his/her riddle, and the respondent should have to give the solution (answer 
to the riddle). The riddles are either in statement or question form. If the answerer gets the correct answer, he/ she get a turn to ask the 
riddle. However, if he /she lose the answer, he / she will be asked to give a country. In Guragegna the challenger will say ‘ገንናሜ 
/gnenamie’ which means give me country. As soon as the challenger gets a country, the challenger recites a poem for having a county. 
For instance, if the loser gives ‘Agena’ town, the opener will say                  
           ‘Going to Agena,      
      I can get everything 
  Everything is in my hand and in my home.’ 
The purpose of reciting this poem is to implore the answerer and feel him/her regret.  Most of the time, the answerers do not want to 
give a country; however after many trials they will be forced to give their country for the continual of the riddling game. Finally the 
challenger tells the answer and plays the game turn by turn.  
 
 3.1 The Cultural Role of Western Gurage Riddles  
This part deals with the function of riddles which are recited in Western Gurage community. Western Gurage riddles provoke the 
social, cultural and traditional life of the society. Since riddle is believed as the game of children, it helps to equip children about their 
society and the world in addition to developing their cognition. According to the informants’ elucidation, riddles in Western Gurage 
are one of the main sources of family entertainment. Moreover, they are a means of reflecting the culture and tradition of Gurage 
people in general and Western Gurage community in particular.  
 3.1.1 Riddles that Represent the Cultural Food and Drinking of Western Gurage People 
Western Gurage riddles are used as a means of reflecting the traditional foods. These foods are common to Gurage people. The 
following riddles verify this fact:   

1. Asker/Challenger-   በሰቻ ያመጥ በቁራ ይጨን  
                                 After it straining on above, it gives fillets   
                Respondent/Answerer- አጥሜጥ 
                             Bulla (traditional gruel of Gurage people) 

2. Asker /Challenger- ምሽት ያረሸችን ጐየ ምስ ያባንር 
                    The biggest house done by the women is demolished by my father  
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         Respondent /Answerer- ዝሟሙጃት 
                             Zemuamujate (traditional food of Gurage people) 
The above riddles represent the traditional food and drinking of Gurage people which are cooked mainly from Enset. For example, 
riddle (1) refers to the common food of Gurage people which is prepared from Enset plant and milk; it is called ‘ቡላ’/Bulla. 
According to the informants, in Gurage culture there are three types of Bulla such as Bulla Genfo, Bulla Firfir and Bulla Dabo.  Bulla 
Genfo is cooked when members of the family gathered. They believe that this food brings good appetite. In addition to this, it is 
believed that this food is used to give strength to drench mothers. The second type is Bulla Firfir; it is prepared differently in specific 
occasions like at the time of plowing and planting Enset; when a recognized person is died; when relatives sit together to a traditional 
court or when one of the family members gets diarrhea diseases. They believe that this food helps to cure diarrhea and make the sick 
person feel better. From this, one can understand that Gurage foods have a function of treating diseases. In short, the association 
between the riddle and the answer ‘bulla’ is in terms of the process of preparing Bulla. 

Cabbage is also the main source of food to Gurage people. The communities prepare different types of foods using cabbage such as 
Gomen Kitefo, Quaquasiye, Kashiye, and Zemuamujat. Riddle (2), refers to the other traditional food of Gurage people which is made 
from the ripe cabbage and cheese. By mingling them well with butter, chili and other spices, they cook very delicious food. As 
indicated above, one of the purposes of cabbage in Western Gurage communities is to prepare the food called Zemuamujat. Most of 
the time, this food is cooked to the children because the communities believe that Zemuamujat is very important to the growth of 
children. When it is served, it has similar image with the encircled traditional house of Gurage people. That is why Zumamujat is 
represented by a traditional Gurage house. 

In addition to reflecting the traditional food of Western Gurage people, riddles have also a function of reflecting the traditional 
drinking of the society. The following riddle reflects the traditional drinking of the society. 

3. Asker/Challenger - አጨም ይደርስ  
                           It dances closing its door 
         Respondent /Answerer- ሰሐር 
                        Sehar (traditional drinking of the community) 

Riddle (3) shows the representation of traditional drinking in riddles of Western Gurage community. “It dances closing its door” 
refers to the preparation of the Sehar. The association between ‘it dances closing its door’ and ‘sehar’ is in terms of the process of 
preparing ‘sehar’. To understand this riddle, the children should have to observe their surroundings and relate to the riddle. To prepare 
this traditional drinking, one should have to follow the steps. In the above riddle, dancing refers the fermentation stage of ‘sehar’.     

Generally, from the above riddles, one can understand that riddles have a great role in reflecting the traditional foods and drinking of 
Gurage people in general and Western Gurage community in particular. In other words, riddles are a means of transferring Western 
Gurage People’s cultural practices and their way of life from generation to generation. The society represents their foods and drinking 
in their riddles based on their image and process. This shows how much they are wise and want to keep their culture and traditions 
using different mechanisms such as riddle. As a result, their children are equipped about their culture in their early age since riddle is 
the game of children.   

4.2 Riddles that Reflect the Material culture of Western Gurage People  

Western Gurage people use different materials to perform different activities. These materials are represented in their riddles. In other 
words, riddles in Western Gurage have a function of expressing the materials that the community uses to do their daily activities. 
Some of these materials are found only in Gurage.  

4. Asker/Challenger- ኣዶት ተትከ ቲትራከቦ ይረቆ  
                          Both mother and child shout when they meet each other 

           Respondent/Answerer - መቀጥቀጥ ት� 
                                 Mortar – the child is the pestle and the mother is the main grinding material   

5. Asker/Challenger- ባንጨነወ ስሙት እንቐፈም 
                                       Though he couldn’t give birth, he carried eight children. 
                 Respondent/Answerer - አችባ 
                                       Central pillar 

6. Asker/Challenger- ገፓት ባር ያህር ቅረረ እንጣር ያህር 
                It is spread out at night; it looks bludgeon in the morning. 

             Respondent/Answerer - ጂፐ  
                           Sack (a handcraft sleeping material named Gibe)  
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7. Asker/Challenger- አህም ገረድ ጉነኔታ ይነድ 
                        The little girl’s hair is burning  
           Respondent/Answerer - ኩራዝ 
                                 Kerosene lamp 
 

Riddle (4), expresses one of the main materials of the Gurage women in general and Western Gurage women in particular. Mortar has 
different purposes and has different sizes. The smallest one is used to pound coffee and relish. The biggest one is used to pound grains 
which are ingredients to prepare traditional foods and drinking. In Western Gurage, the pestle is named the child, and the mortar is 
also named the mother.  The analogy of this riddle is associated with the sound which is produced when the woman grinds.  
Unlike Ethiopian nation and nationalities, Gurage people have their own way of building a traditional house which has circular shape. 
Riddle (5) reflects the fact that how Gurage people build their house. According to their culture, there are three types of houses which 
are built in one compound: ጓየ/Guaye (the main large living house), ኸራር/hrare (the decorated gusts house) and ዘገር/zeger (kitchen 
house). All these houses have circular shape. The above riddle reflects the main part of the house which is called አችባ/ achiba (pillar). 
It is forced in to ground at the middle of the house, and it is used to carry the beams of the house. The beams are eight in number that 
is why “he carried eight children” is stated in the riddle. Analogically, the person who carried eight children who are not his own is 
the same as the pillar because the pillar carries eight beams which are collected from different trees. To give the correct answer to this 
riddle, one should have to relate with things which carry eight elements in the real world and. As a result, Western Gurage children 
should have to observe and know how their society builds houses to win the challenger. In short, both are associated in terms of 
having eight children which are weaker than them.   

Riddle (6) represents the hand craft sleeping material of the community. According to the informants, it is prepared from sisal which 
is made from Enset plant and sedge. It has different size and quality. The very best Gibes are used in big festivals whereas the 
medium sizes are used in the everyday life of the people. In short, the purpose of this traditional hand craft (Gibe) is either for 
sleeping or as a carpet. The riddle associated with Gibe on how it looks like when they unroll and enfold it. It looks like a bludgeon 
when they unfold it.  

The other material that the communities use in their daily life is Kerosene lamp (kuraze); it is represented in riddle (7). In rural areas 
has a great value because it is the only source of light. The riddle symbolizes the Kerosene lamp with a girl whose hair is burned. The 
analogy is in terms of their image. The hair represents the thread in the lamb. To give the correct response, the answerer should have 
to imagine and think critically about what the girl with her burning hair represents in their culture. Since Kerosene lamp one of their 
materials, it will be simple to guess the answer.   

To summarize this part, the above riddles show how Gurage community teaches their children about their culture and the surrounding 
via such simple and entertaining way. Correspondingly, Awedoba (2000: 42) riddle didacticism lies in the knowledge that can be 
acquired directly or indirectly through the riddle itself. Riddles will be realized based on critical observation of the environment in 
which the society finds itself. This includes the physical environment, human society, its organization and how that society operates, 
how animals and other living organisms behave, the relationship of divinity to man and the physical environment, etc. In other words, 
to provide knowledge to the children about the culture, riddles are the precedent or the sequent. By playing the above riddles, Gurage 
children learn and understand their culture and their society. If they give the correct responses to the puzzled riddles, it shows they are 
equipped about not only their culture but also about the world because to answer the riddles, one should have to relate the riddle with 
the real world facts in terms of their image, structure, role and etc.  
 
4.3. Riddles, reflecting the Agriculture of Western Gurage community.  
 
The life of Gurage people is associated with agriculture. They represent their main agricultural products in their riddles to show their 
closeness to their main agricultural products of the community. The following riddles strength this fact: 
 

8. Asker/Challenger-  ያባና ሸህ ኣፈር ያዥ ያዶተና ሸሕ ስቁር ያዥ 
                      My father guardian spirit looks downward; my mother’s looks upward Respondent/Answerer -   ሽራም አምብር  
                                                 Enset and Cabbage 

9. Asker/Challenger- ቲዌ እማተታ ቲወጣ ሰባተታ   
                     It is buried alone but grew being seven 

                Respondent/Answerer - ፎንፎ 
                                                   Enset plant 
Here Enset is a plant in which the common food of Gurage people like Kocho and Bulla are made from. According to Wikipidiya, 
Enset is also called Ethiopian banana, Abyssinian banana, and false banana. Enset is a noon-woody root crop. This plant takes around 
4 or 5 years to be matured. A single root gives around 35-50 kg food.  The food is prepared from the center or heart of the plant. This 
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part or the trunk is pulverized and buried on the burrow for the fermentation purpose. After three or four years, it is equipped for food 
in the form of Kocho and Bulla.   

In riddle (8), Enset is symbolized by the father guardian who looks into downward. The analogy is when the Enset grow, its leaves 
turned in to downward whereas when the cabbage grew its leaves grow upward. In addition, there is work division in Gurage 
community like other Ethiopian ethnic groups. Enset is planted only by man, whereas cabbage is planted by a woman.    As a result 
they are represented based on their structure. Riddle (9) also shows the attachment of Gurage people to Enset which is the main source 
of food to Gurage people.  

To sum up the role of riddles in representing the culture of Western Gurage society, the finding shows that riddles play a great role to 
reflect the culture of their society. Here, riddles are considered as one of the children's games in Western Gurage community. So, 
through the process of riddling, children learn about their culture and the world in their early age. In addition to this, it helps them in 
richening vocabulary since riddles are the metaphorical expressions. In line with this, Awedoba (2000:43) riddles, among other things, 
children are also being introduced to a variety of vocabulary items including the names of artifacts, animals, trees, etc.  

 
Conclusion 

The main purpose of this study was to collect, interpret and analyze the representation of Gurage culture in Western Gurage riddles. 
Accordingly, in this research attempts have been made to make a descriptive analysis of cultural-based oral traditions with special 
reference to riddles. To collect the riddles, appropriate data gathering tools were used: interview and document. The data collected for 
this study showed that Gurage culture in general and Western Gurage cultures in particular are represented in their riddles. Based on 
the analysis of the data, the following conclusion is made: 

⮚ The study showed that Western Gurage community represents their traditional foods in their riddles. Throughout the riddling 
process, children become familiar with the traditional foods and drinking. Moreover, these riddles support them to know the 
preparation of their traditional foods and drinking because since riddle is a game, to win the challenger they should have to 
associate the riddles with different things from different aspects. Some of these foods are Bulla, Enset and Cabbage, 
Zemuamujate and Sehar. 

⮚ The other cultural role of Western Gurage riddles is to reflect and teach the cultural materials that the Gurage people in 
general and Western community in particular uses to perform their daily activities. These materials are like Mortar, Central 
pillar, Sack or Gibe and Kerosene lamp or Kuraze 
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Image 1: Gurage traditional house called ‘Gojjo’  
 

 
 
Image 2: Sack /a handcraft sleeping material named called 
‘Gibe’ 
 

 
 
Image 3: Enset plant and its process 

 
 Image 4: Cultural food of Gurage people    
                called ‘Zumamujat’  
 

 
Image 4: Traditional wooden mortar and    
             pestol 

 
Image 5: Traditional grinding stone 
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Abstract- This study analyzed factors affecting performance of 

distribution logistics among production firms in Kenya: a case of 

Kibos Sugar Company limited and allied industries. The study 

applied descriptive approach through survey design. The target 

population comprised 122 employees. The sample size of the 

study was 24 respondents arrived at using the method of 

proportional allocation. Data analysis was done by descriptive 

statistics. The study realized that accuracy of data collected, size 

of data base and ability of management information system to 

predict future decisions are significant elements of information 

systems that has got vast influence on the performance of 

distribution logistics. This fills the gap in the study by Stank and 

Keller (2001), they did not find any relationship between 

information systems and distribution performance while the 

present study finds that indeed there exist a relationship between 

information systems and logistics performance at Kibos sugar 

Company and Allied Industries. The study therefore concludes 

that management information system coupled with various 

information technology   are key in managing every distribution 

aspect for sure performance. The study also realized that 

distribution structure is a  Senables customers to easily reach the 

products limiting stock outs  which in the long run translates to 

positive distribution performance. Besides, route-planning if 

considered, enables timely deliveries of products, cost reduction 

in regard to time, fuel and vehicle maintenance. The present 

study fill the gap in the study by Knemeyer and Murphy, (2004) 

and in the study by Parthanadee and Logendran (2006) in USA, 

where he noticed that in logistics system, distribution cost is 

typically the highest single expense. That is, through 

implementing proper distribution structure, nearly all the 

avoidable costs will be limited. It is concluded that distribution 

structure used by a manufacturing firm have an impact on the 

ability of its Distribution Logistics to perform. The study 

recommends need of embracing modern and current technology 

which can help various users of organization information to 

collect, analyze, interpret and come up with various useful 

decisions affecting the organization. Further study needs to be 

done on the same topic but in other smaller institutions especially 

nationally so as to spur development in the country Kenya and in 

Africa at large. 

 

Index Terms- Distribution channel, Distribution logistics and 

Performance Logistics. 

I. INTRODUCTION 

ogistics is increasingly becoming a strategic source of 

competitive advantage with the increase in global production 

sharing, shortening of product life cycles and intensification of 

global competition. In the highly competitive business 

environment, quality of logistics has assumed great significance; 

it influences such decisions of firms as the choice of; country to 

locate in, suppliers to buy from, and/or consumer markets to 

enter in. Essentially, high logistics costs coupled with low 

service quality are a barrier to trade and foreign direct investment 

(FDI) and consequently to economic growth. Massive 

investments are being made worldwide with some of the best-

known investment gurus putting their bet on distribution industry 

which is directly linked to the growth of any economy 

(Prabhakarsri, 2010). Distribution is increasingly becoming a 

significant factor that can contribute to the realization of 

successful organizational strategy and thus the need of the 

present study on performance of distribution logistics. 

          Today’s business environment has become increasingly 

competitive. This causes enormous pressure for many companies 

in many industries. In such an environment, companies need to 

continuously search for ways to design and manufacture new 

products and distribute these products in an efficient and 

effective fashion (Xu, 2013). For many years, companies focused 

their efforts on reducing costs occurring in the manufacturing 

processes as well as other operations. There are an increasing 

number of companies looking at distribution and recognizing it 

as the last frontier for cost reduction. According to Parthanadee 

and Logendran (2006) in 1991, the Council of Logistics 

Management, a trade organization based in the United States, 

defined logistics as the process of planning, implementing, and 

controlling the efficient, effective flow and storage of goods, 

services, and related information from point of origin to point of 

consumption for the purpose of conforming to customer 

requirements. This is a frequently used definition, which 

L 
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originated in the military. The present study adopted this 

definition. 

          In United States logistics costs constitutes about 30% of 

the cost of the products sold (Eskigun, Uzsoy, Preckel, Beauj, 

Krishnan and Tew, 2005). In a logistics system, distribution cost 

is typically the highest single expense, which is usually greater 

than warehousing cost, inventory cost and order processing cost 

Parthanadee and Logendran (2006). Distribution has captured 

management’s attention due to rapid wage and freight rate 

inflation, critical swing of transportation costs and regulation, the 

high cost of carrying inventory, and oil market uncertainties. 

From the study by (Eskigun, Uzsoy, Preckel, Beauj, Krishnan 

and Tew, 2005), and Parthanadee and Logendran (2006), it 

implies that logistics is major concern as most of the costs 

incurred in a production system are majorly in logistics. The 

present study therefore sought to find out if cost is a factor that 

affect performance of distribution logistics in production firms 

with specific reference to Kibos Sugar Company and allied 

industries. 

          Since logistics advanced from 1950s, due to the trend of 

nationalization and Globalization in recent decades, the 

importance of logistics management has been growing in various 

areas. For industries, logistics helps to optimize the existing 

production and distribution processes based on the same 

resources through management techniques for promoting the 

efficiency and competitiveness of enterprises (Kahia, 2014). 

Distribution logistics makes goods and products movable and 

provides timely and regional efficacy to promote value-added 

under the least cost principle. Distribution affects the results of 

SCM activities and, of course, it influences production and sale. 

In the logistics system, transportation cost could be regarded as a 

restriction of the objective market. Value of distribution varies 

with different industries. According to Knemeyer and Murphy, 

(2004) for those products with small volume, low weight and 

high value, distribution cost simply occupies a very small part of 

sale and is less regarded; for those big, heavy and low- valued 

products, distribution occupies a very big part of sale and affects 

profits more, and therefore it is more regarded. The demand for 

products can only be satisfied through the proper and cost-

effective delivery of goods and services of which the present 

study sought to establish if there was proper and cost effective 

delivery of goods and services at Kibos Sugar Company and 

allied industries. 

          Distribution channel consists of a group of individuals or 

organizations that assist in getting the product to the right place 

at the right time (Asiamah, Alfred and Solomon, 2013). 

Distribution plays a vital role, primarily because it ultimately 

affects the sales turnover and profit margins of the organization. 

If the product cannot reach its chosen destination at the 

appropriate time, then it can erode competitive advantage and 

customer retention. Therefore, distribution logistics is the link 

between a company and its customers (Skjoett, 2002); it 

comprises all activities related to the provision of finished 

products and merchandise to a customer. The products can be 

delivered directly from the production process or from the 

trader’s stock located close to the production site or, possibly, via 

additional regional distribution warehouses. Like procurement 

logistics, distribution logistics is a market-linked logistics 

system. It links a company’s production logistics with the 

customer’s procurement logistics Kahia (2014). In distribution 

logistics, customer orientation plays a special role because of the 

close link to the customer. According to (Zheng and Zhang, 

2010) distribution logistics is the management activities to 

pursue customer satisfaction and order fulfillment, connecting 

the main body of supply and demand, overcoming space and 

time obstacles to achieve efficient and rapid movement of goods. 

It also involves conveying of information related to the 

distribution of physical goods thus making it slightly distinct 

from physical distribution. 

          Performance of distribution logistics can be measured by 

on time delivery. This determines whether a perfect delivery has 

taken place or not, it thus measures customer service. Xu (2013) 

in Stewart (1995) identifies the following as the measures of 

performance logistics: delivery-to-request rate, delivery-to-

commit date, order fill lead-time and goods in transit. Quality 

and the way the information is exchanged determine performance 

of distribution logistics to a large extent; possible performance 

indicators are: number of faultless invoices, flexibility of 

delivery systems to meet particular customer needs. 

          Kibos Sugar Company is manufacturing organization 

based within the outskirts of Kisumu at Kibos center. Its mission 

statement is ‘to maintain a competitive advantage by economical 

pricing, improving the production technology and empowerment 

of our stakeholders through skills, knowledge, inspiration and 

motivation. By strengthening commitment and partnership so as 

to achieve and sustain long term growth and wealth creating for 

all stakeholders while maintaining high health and safety 

standards. Focusing on differentiation and diversification of 

products by investing in research, development and innovation. 

Adapt environmentally friendly production techniques so as to 

reduce the global warming and embracing corporate governance 

practices’. Its main objective is to produce high quality refined 

sugar for the Kenyan market among other sugar products. 

 

II. STATEMENT OF THE PROBLEM 

          Increased market competition, globalization, and the need 

for quick response and lower inventory levels have created a 

need for more effective and efficient distribution systems. The 

ability to obtain relevant data on purchased materials within a 

transportation network and on outbound goods as they are 

manufactured, stored or shipped has become a critical aspect of 

controlling supply chain flow, especially as global sourcing and 

fulfillment becomes more complex. Most manufacturing firms in 

Kenya currently are ensuring that customers are able to place 

orders on phone and via email such that the order processing is 

done so fast to enable loading and the forthcoming delivery at the 

customers’ door. For instance, Coca-Cola Company-Equator 

Bottlers, equally a manufacturing firm currently uses ERP an 

information management system which is able to collect data 

from various transaction points, relate it to the requirements, 

generate back the feedback on the instructions given and proceed 

till the whole transaction process is achieved. This has made 

them a dynamic and an outstanding performing company. 

          This is what is required by the current changes to be 

embraced by other companies. However, at Kibos sugar 

company, they still use the SERA system, an application which 

does not have the capability to post and put appropriately every 
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detail needed in the distribution process from production to 

delivery point. This is one of the major factors that pose a great 

challenge to their distribution process and performance since 

they are not able to respond to customer enquiries’ in time, they 

are not able to communicate between departments effectively 

such that credit control section cannot easily know the levels of 

stock from production department instantly unless a physical 

verification from the manual bin cards is done. This implies that 

if a customer places an order, the invoicing department cannot 

proceed instantly implying time wastage which will spread to the 

customers. Besides, modern companies have networked their 

systems such that they are capable of accessing their bank 

accounts and instantly detecting payments that have been made 

by their customers in regard to their fresh orders. However, at 

Kibos Sugar Company and Allied industries, the customers still 

have to deliver the payment slips physically. That is, after 

depositing the cash, they have to find a way of the deposit slips 

reaching the credit controller. The time involved in doing all 

these equally spread to the whole distribution process. The 

present study therefore intended to establish how lack of modern 

information systems translates to poor distribution performance 

at Kibos Sugar Company and Allied Industries. 

          Distribution structure implies availability of regional 

deports, route planning, and mode of transport used. When there 

are regional deports, distribution would have been brought close 

to the customers as they are able to access the products easily and 

dispose them out. Equally, whenever routes are planned well, it 

will mean trucks will be utilized to capacity, costs will be saved 

in terms of time and fuel and company image will also be 

enhanced as deliveries will be done efficiently. Furthermore, the 

mode of transport used plays a great role. That is, depending on 

the customers’ location, the company identifies the mode of 

transport to use. Kibos Sugar Company and Allied Industries 

lack enough regional depots within the market that they serve. 

This has in fact been one of their major challenge which has 

affected their distribution system as the customers must wait 

until the truck comes all the way from the main plant. In 

addition, they have-not clearly mapped their network of clients 

that they serve so as to enable them to understand which markets 

to concentrate in and how to reactivate other dead markets. This 

therefore has negatively impacted on their logistics system which 

the present study sought to find out. 

 

III. OBJECTIVES OF THE STUDY 

          The study’s main objective was to analyze factors affecting 

performance of distribution logistics in Kibos Sugar and Allied 

Industries Limited, Kenya. The study was guided by the 

following specific objectives: 

1. To determine the effects of information systems on 

performance of distribution logistics in Kibos Sugar 

and Allied Industries Limited, Kenya 

2. To establish the effects of distribution structure on 

performance of distribution in Kibos Sugar and Allied 

Industries Limited, Kenya 

 

IV. CONCEPTUAL FRAME WORK 

          A conceptual framework is “the abstract, logical structure 

of meaning that guides the development of the study and enables 

the researcher to link the findings to the existing body of 

knowledge” (Burns & Grove 2005:37). It is an image or 

symbolic representation of an idea. 

 

 

 
 

Figure 1: Conceptual framework 

 

 

V. THEORETICAL LITERATURE REVIEW 

         Theories are important in predicting, explaining and 

mastering phenomenon (behavior of systems, events, activities of 

employees and time). Generalizations about observations are 

made in theories (Matalanga, 2014). A theoretical framework 

explains the existence of the problem under study. It mainly 

guides how the research will be conducted. It is important to the 

researcher because it provides a general framework of the study. 

The current study was guided by the game theory. 

 

VI. GAME THEORY 

Game theory is the formal study of decision-making where 

several players must make choices that potentially affect the 

interests of the other players; it is official study of conflict and 

cooperation (Xu, Pan & Ballot, 2013). Game theoretic concepts 

apply whenever the actions of several agents are interdependent 

(Dai & Chen, 2012). These agents may be individuals, groups, 

firms, or any combination of these. The concepts of game theory 

provide a language to formulate structure, analyze, and 
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understand strategic scenarios (Dai &Chen, 2012). According to 

(Xu, et al., 2013) the game theory is divided into two main 

approaches: the non-cooperative and the cooperative game 

theory. The cooperative game theory can be applied to the case 

where players can achieve more benefit by cooperating than 

staying alone (Xu, et al., 2013). The gain sharing issue was 

intensively investigated in the cooperative game theory; therefore 

we adopted cooperative game theoretic approaches in 

constructing the hypothesis on transport management and firm 

performance. Today cooperation is becoming more and more 

crucial to improve the global performance of logistics (Drechsel 

& Kimms, 2010). As the complement of traditional vertical 

cooperation, a new cooperation model, the horizontal 

cooperation was proven efficient to reduce global cost and 

improve service rate in logistics (Drechsel & Kimms, 2010). 

         In game theory, horizontal cooperation in logistics was 

proved efficient to reduce global cost and improve the 

performance level (Cruijssen, Cools, &Dullaert, 2007; Pan, 

Ballot, Fontane &Hakimi, 2012). However, despite these 

advantages, horizontal cooperation is not considerably employed 

in logistics (Muir, 2010). One main obstacle in the 

implementation of horizontal cooperation is the absence of an 

appropriate cooperation decision making model (Xu, etal., 2013). 

In regard to the present study, the game theory is applicable in 

that, Kibos Sugar Company and Allied Industries can decide to 

work hand in hand with their distributors. That is, they can 

outsource transportation services from their own distributors. 

Besides, they can also decide to empower one major distributor 

who can in most cases act as their point of sale so that at all 

times, the market is serviced and goods are at the reach of the 

customers. 

 

VII. SUMMARY OF GAPS 

         In the study by Parthanadee and Logendran (2006) in USA, 

they noticed that in logistics system, distribution cost is typically 

the highest single expense, which is usually greater than 

warehousing cost, inventory cost and which implies that logistics 

is major concern as most of the costs incurred in a production 

system are majorly in logistics. The present study therefore 

sought to find out if cost was a factor that affect performance of 

distribution logistics in production firms with specific reference 

to Kibos Sugar Company while relating it to distribution 

structures. According to Knemeyer and Murphy, (2004) for those 

products with small volume, low weight and high value, 

distribution cost simply occupies a very small part of sale and is 

less regarded; for those big, heavy and low- valued products, 

distribution occupies a very big part of sale and affects profits 

more, and therefore it is more regarded. The demand for products 

can only be satisfied through the proper and cost-effective 

delivery of goods and services of which the present study sought 

to establish, that is, if there was proper and cost effective mode 

of delivery of goods and services to clients of Kibos Sugar 

Company. 

         The performance of any distribution company is strongly 

dependent on application of proper information systems and 

applying proper distribution structure. Kibos sugar should not be 

an exception to applying the latter. However, according to Stank 

and Keller (2001) in their study, they did not find any 

relationship between information systems and distribution 

performance which the present study sought to find out at Kibos 

sugar Company and Allied Industries. Kahia (2014) on his study 

on factors affecting performance of distribution logistics in Bata 

shoe Company in Kenya, he noted that availability of regional 

depots refers to whether a manufacturing firm has set up depots 

in various regions so as to bring distribution near the customers. 

However, the findings of Kahia (2014) were specifically in 

regard to the Bata shoe company which may not necessarily 

apply to the present study which was based in a different sugar 

manufacturing industry. 

 

VIII. RESEARCH METHODOLOGY 

         This study was descriptive thus applied survey study 

design. The study was based at Kibos Sugar and Allied Industries 

Limited in Kisumu County. The target population of this study 

comprised of 7 retail and distribution managers, 54 store 

managers, 12 distribution center supervisors, 15 clerks, 11 

distributors and 23 marketing executives, thus a target population 

of 122 employees with the sample size being 24. The 20% was 

out of 120 and not 122 since the remaining 2 was used to pilot 

test the study. Although the selected strata in the study may have 

had individual differences, they had greater similarities in terms 

of behavioral determinants. This therefore formed the criteria for 

sampling the actual respondents to be approached so that out of 

the stratified, 24 were picked instead of the other as explained by 

the rule of proportional allocation, (Kothari, 2008). 

 

 

Table 1: Sample size 

 

Strata Target population 20% of the strata Samples size 

A- Distribution stores & retail Managers B-Sales 

representatives, distributors & clerks 

60 

60 

12 

12 

12 

12 

Total 120 24 24 
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The data collection components of the current research included 

physical collection of data by use of various data collection 

instruments. The researcher used questionnaire to collect primary 

data. This study used descriptive statistics to analyze quantitative 

data. Descriptive statistics involves the collection, organization 

and analysis of all data relating to some population or sample 

under study. 

 

 

Results and Discussions 

 

The research data were analyzed according to the objectives of 

the study and findings presented in the form of figures and tables. 

 

Study findings 

 

Information systems related factors that influence the 

performance of distribution In Table 2, 16.7% of the respondents 

strongly agreed that accuracy of information influence 

performance distribution, 70.8% of the respondents agreed with 

the same opinion, 8.3% were neutral while the remaining 4.2% 

disagreed. It is therefore true to conclude that information 

accuracy is one element of information systems that has got 

influence on the performance of distribution logistics at Kibos 

sugar company since majority of the respondents( 87%) 

supported the idea. The latter findings is affirmed by the study 

done on Global complexities challenge and how IT managers 

handle distribution by Cooper (2006) where he recognized that 

such tools of information system as cell phone and internet 

services, radio, and a wide range of digital devices and related 

tools, including cameras, GIS, a wide range of hand-held 

computing devices if appropriately used, has a potential of 

raising efficiency in the following distribution activities: record 

keeping, monitoring field agent activities, procurement 

operations, credit and payment tasks, input distribution, 

measuring productivity, and forecasting. 

 

 

Table 2: Accuracy of information influence performance of distribution 

 

 Frequency Percent 

Strongly Agree 4 16.7 

Agree 17 70.8 

Neutral 2 8.3 

Disagree 1 4.2 

Total 24 100.0 

 

In table 3, size of data base is considered; 4.2% strongly agree 

that the size of data base that a company keeps has got influence 

on its distribution performance, 62.5% agreed with this opinion, 

20.8% were neutral while the remaining 12.5% disagreed. The 

study thus reveals that size of data base influences distribution 

performance at Kibos Sugar Company since majority of the 

respondents agreed with the same idea (67%). 

 

Table 3: Size of data base influences distribution performance 

 

 Frequency Valid Percent 

Strongly Agree 1 4.2 

Agree 15 62.5 

Neutral 5 20.8 

Disagree 3 12.5 

Total 24 100.0 

 

 

         In figure 2, 16.7% of the respondents strongly agreed that 

satisfaction is an information factor affecting distribution, 58.3% 

agreed with the same opinion, 16.7% were neutral and the 

remaining 8.3% disagreed. At Kibos Sugar Company, from the 

responses gathered, it was realized that if there information 

system is not trusted it gives no confidence to the users and thus 
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Strongly agree 
Neutral 

Agreed 
Diagree 

Strongly agree 
Neutral 

Agreed 
Diagree 

no satisfaction which is then detrimental to the distribution 

performance. 

 

 

Figure 2: Satisfaction is an information element affecting 

distribution 

 

         In table 4.6, 8.3% of the respondents indicated that 

predictability of information influences performance of 

distribution logistics, 66.7% agreed with the same opinion, 

12.5% were neutral while 12.5% disagreed. It is hence true to 

comment that predictability affects financial information element 

is an important factor which affect performance distribution. This 

is in line with the study by Ceva (2010), who noted in their study 

on Logistics and Competitive Strategy, that Information system 

to manage distribution increases efficiency, predictability and 

reduce waste in value chains, which has positive impact on all 

market players. 

 

Table 4: Predictability of information influences distribution performance 

 

 Frequency Valid Percent 

Strongly Agree 2 8.3 

Agree 16 66.7 

Neutral 3 12.5 

Disagree 3 12.5 

Total 24 100.0 

 

 

Effect of distribution structure on performance of 

distribution in Kibos Sugar and Allied Industries Limited, 

Kenya 

         In figure 3, 20.3% strongly agreed that distribution 

structure used by a manufacturing firms have impact on the 

ability of its Distribution Logistics performance, 63% agreed 

with the same opinion, 8.3% were indifferent while the 

remaining 8.3% disagreed. It therefore clear that distribution 

structure is a factor which to a greater extent assist or influences 

distribution performance. This is in line with the findings of 

Coyle et al (2009) in his study on Management of Business 

Logistics, a Supply Chain Perspective in South Western, Us, 

where he noted that distribution structure pertains to how the 

distribution processes are set up and thus the distribution 

structure used by a manufacturing firm may also have impact on 

the ability of its Distribution Logistics to perform. 

 

 

Figure 3: Distribution structure used by a manufacturing 

firms have impact on the ability of its Distribution Logistics 

performance 

 

 

In figure 4, 10% of the respondents indicated that availability of 

regional depots affects distribution structure related factors that 

influence the performance of distribution logistics, 68% of the 

respondents agreed, 10% were neutral and 12% disagreed. 

Availability of regional depots therefore enables reach of the 

products and thus limited stock outs which in the long run 

translates to positive distribution performance. Coyle et al (2009) 

in his study on Management of Business Logistics, a Supply 

Chain Perspective in South Western, Us, affirms the latter 

finding that various aspects of distribution structure that can 

positively or negatively impact on the performance of the firm’s 

Distribution Logistics include availability of regional deports, 

route planning, mode of transport used. 
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Figure 4: Availability of regional depots impacts positively on 

the ability of its Distribution Logistics performance 

 

         In table 5, route planning is strongly agreed with to be 

enabling distribution performance to n extent of 30%, 58% 

agreed while the remaining 12% were indifferent and disagreed 

consecutively. Route-planning is therefore a main element of 

distribution structure that if considered by the management at 

Kibos sugar company, then this can lead to increased distribution 

performance. This finding is supported by Kahia (2014) in his 

study on factors affecting performance of distribution logistics in 

Bata shoe Company in Kenya, noted that regional depots may 

allow for proper capacity utilization of transport over long 

distances as this is not dependent on individual customer orders. 

 

Table 5: Route planning influences distribution performance 

 

 Valid Percent 

Strongly Agree 30.0 

Agree 58.0 

Neutral 6.0 

Disagree 6.0 

Total 100.0 

 

 

            In table 6, mode of transport is considered and 12% of the 

respondents strongly agrees that the mode of transport is a factor, 

48% are supporting the idea, 20% are neutral while the 

remaining 20% are disagreeing. It is true therefore that the mode 

of transport like using a trailer instead of a ten-wheeler is 

recommended as it encourages performance distribution 

 

 

Table 6: Mode of transport influences distribution performance 

 

 Valid Percent 

Strongly Agree 12.0 

Agree 48.0 

Neutral 20.0 

Disagree 6.0 

Total 100.0 

 

 

 

           In figure 5, it is clearly evidenced that availability of 

regional depots allows proper capacity utilization supported by 

22% of the respondents, brings products closer to the customer 

(34%), enable deliveries within short notice (24%) and reduces 

the lead time (20%). It is true then that the most significant factor 

affecting distribution logistics is availability of depot which 

brings products closer to the customers. 
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Figure 5: Merits of regional depots 

 

          In table 7, majority of the respondents 78% indicated that 

one of the importance of route planning is that it enables timely 

deliveries of products, and that it enables cost reduction as the 

customer is already predetermined therefore no more trials to 

consume cost in regard to time, fuel and vehicle maintenance 

costs. 

 

 

 

Table 7: Merits of route planning 

 

 Valid Percent 

Timely deliveries 78.0 

Cost reduction 22.0 

Total 100.0 

 

 

           Figure 6 clarifies the importance of adopting a given mode 

of transport where by 52% of the respondents support that 

transportation means determines flexibility and that 

transportation means also enables door to door deliveries thus 

enabling distribution performance in the long run. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Importance of adopting a particular mode of transport Conclusions 

 

          The findings of this study fills the gap left out in previous 

theoretical and qualitative studies on distribution and logistics 

performance. From the findings the study found that the main 

sub variables of distribution affects the distribution performance. 

On the effects of information systems on performance of 

distribution logistics, the study realized that accuracy of 

information/data collected, size of data base and ability of 

management information system to predict future decisions are 

significant elements of information systems that has got vast 

influence on the performance of distribution logistics. This fills 

the gap in the study by Stank and Keller (2001), they did not find 

any relationship between information systems and distribution 

performance while the present study finds that indeed there exist 

a relationship between information systems and logistics 

performance at Kibos sugar Company and Allied Industries. The 

study therefore concludes that management information system 

coupled with various information technology are key in 

managing every distribution aspect for sure performance. 

          From the findings on effects of distribution structure on 

performance of distribution, the study realized that distribution 

structure is a factor which influences distribution performance 

through availability of regional depots which enables customers 

to easily reach the products limiting stock outs which in the long 

run translates to positive distribution performance. Besides, 

route-planning which is still part of the distribution structure if 

considered enables timely deliveries of products, cost reduction 

as the customer is already predetermined therefore no more 

trials/voluntary selling, reduces cost in regard to time, fuel and 

vehicle maintenance costs. The present study hence fills the gap 

in the study by Knemeyer and Murphy, (2004) and in the study by 

Parthanadee and Logendran (2006) in USA, where he noticed 

that in logistics system, distribution cost is typically the highest 
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single expense. That is, through implementing proper distribution 

structure, nearly all the avoidable costs will be limited. The study 

therefore concludes that distribution structure used by a 

manufacturing firm have an impact on the ability of its 

Distribution Logistics to perform. 

 

IX. RECOMMENDATIONS 

          There is need of embracing modern and current technology 

which can aid various user of organization information to collect, 

analyze, interpret and come up with various useful decisions 

affecting the organization. Finally, the researcher recommends 

that Kibos Sugar Company and Allied Industries should consider 

the findings of this study on distribution structure which in the 

long run will give them an edge over other sugar suppliers/ 

manufacturers. That is, distribution structure which is more 

organized enables flow of information and activities which 

enables easy order tracking, efficient loading and delivery to the 

customers. 

 

X. SUGGESTION FOR FURTHER STUDY 

          This study provides quantitative evidence for the 

implication of managing distribution channels and how this 

translates to the overall organizational goals. Therefore, this 

evidences that there is need to emphasize the need of proper 

distribution structure. Further, this study was only carried out in 

Kisumu specifically at Kibos Sugar Company and Allied 

Industries therefore the findings are only limited to this 

organization. Further study needs to be done on the same topic 

but in other smaller institutions especially nationally so as to spur 

development in the country and in Africa at large. 
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Abstract- Antimicrobial use in animal’s production has led to the 
emergence of resistant of Escherichia coli. A study on antibiotic 
resistance and plasmid profile of E. coli from faecal samples of 
Cattle from Keffi Abattoir, Nigeria was carried out. A total of 50 
faecal samples were collected and E. coli was isolated and 
identified using standard microbiological method. The antibiotic 
resistance was determined in complianc with the clinical and 
laboratory standard institute (CLSI) method while the plasmid 
DNA of the multiple antibiotic resistance isolates were determined 
using stardand molecular method. 50 isolates of E.coli were 
obtained from the 50 faecal samples and the isolates were more 
resistance to nalidixic acid (98.0%), cefotaxime (96.0%), 
ceftazidine (82.0%) but less resistance to gentamicine (8.0%), 
amoxycilline/clavulanic acid (12.0%) and impinem (14.0%).The 
most common multiple antibiotic resistance (MAR) index was 0.6 
with a percentage occurrence of 16.0%. while the most common 
antibiotic resistance phenotype of the isolates were NA-S-CRO-
CTX-CAZ-SXT and CRO-CTX-SXT-CN-AMC-CIP-IPM-S-
CAZ with a resistance of 12%. The isolates had 1 plasmid each 
with an estimated molecular size of 1200bp. Further studies on 
molecular diversity of the resistance isolates should be carried out, 
there is need for further awareness and education on abuse or 
excess used of antibiotics in animal farms and veterinary 
medicine. susceptibility surveillance. 
 
Index Terms- Antibiotic, Resistance, Escherichia coli, Plasmid, 
Abattoir. 
 

I. INTRODUCTION 
scherichia coli is one of the common microbial flora of 
gastrointestinal tract of human and animals but may become 

pathogenic to both (Muhammad et al., 2009). Escherichia coli are 
also the most frequently encountered microorganism in the food 
industry (Obeng et al., 2012). Diseases caused by these pathogens 
range from bloody diarrhea, enteritis, hemorrhagic colitis (HC), 
hemolyticuremic syndrome (HUS) and thrombotic 
thrombocytopenic purpura (TTP) (Nataro and Kaper, 1998). The 
abattoir environment plays important role in the meat industry and 
is an important component of livestock industry in Nigeria, 
(Lawan et al., 2013) Abattoirs pollute the environment either 
directly or indirectly from their various processes (Bello et al, 
2008). The numerous wastes produced by abattoir operation not 

only pose a significant challenge to effective environmental 
management but also are associated with decrease air quality of 
the environment, potential transferable antimicrobial resistance 
patterns, and several infectious agents that can be pathogenic to 
human. (Nwanta et al., 2008). Published studies have documented 
a variety of contaminants, microbial agents and health effects in 
those occupationally or accidentally exposed to improperly 
managed abattoir waste (Adelegan, 2002; Adeyemo, 2002; Abiade 
et al 2006). Animal feces are potential source of antibiotic 
resistant bacteria, if released into the environment, resistant strains 
may contaminate water and food sources and can be a potential 
threat to human health (Roy et al., 2009). This study aims at 
determining antibiotic resistance and plasmid profile of 
Escherichia coli isolated from faecal samples of cattle in Keffi 
Abattoir, Nasarawa State, Nigeria. 
 

II. MATERIALS AND METHODS 
2.1 Study area 
         The study area was Keffi metropolis, Nasarawa State. Keffi 
is approximately  68km  from Abuja,  the Federal Capital Territory 
and 128km from Lafia, the Capital of Nasarawa state Keffi is 
located between latitude 8o5 N of the equator and longitude 7o8 E 
and situated on an altitude of 850m above sea level (Akwa  et al., 
2007). 
2.2 Sample Collection  
         A total of fifty (50) samples were collected from Abattoir in 
Keffi metropolis Nigeria using sterile container and transported to 
Microbiology Laboratory, Nasarawa State University, Keffi, 
Nigeria for analysis. 
2.3 Isolation of Escherichia coli 
         The isolation of Escherichia coli was carried out as 
described by Opere et al. (2013) with some modifications; the 
fecal samples were aseptically cultured on Eosin Methylene Blue 
(EMB) Agar plates by streaking, using sterile wire loop and 
incubated at 370c in the incubator for 24 hours. The plates were 
observed after 24 hours incubation, colonies with greenish 
metallic sheen indicates presumptively the presence of 
Escherichia coli; further biochemical and immunological tests 
were performed to confirm the organism. 
2.4 Identification of Escherichia coli. 
         The cultural, morphological and biochemical characteristic 
of the respective isolates were compared with the criteria in 

E 
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Bergey’s manual of Determinative Bacteriology (1994). The 
biochemical test used in the identification and characterization of 
the isolates include: gram staining, indole production, methyl red 
–Voges Proskauer and Citrate utilization, test. 
2.5 commercial kit (KB003H125TM ) Identification of 
Escherichia coli 
         The suspected E. coli isolates that were Gram negative, rod 
shape, idole positive, methyl red positive, citrate and voges-
proskauer negative were further identified using KB003H125TM 
kits following the manufacturer instructions as follows; 2-3 pure 
colonies of suspected organism was transferred  5ml of sterile 
normal saline and the turbidity of the suspension was adjusted to 
the turbidity equivalent to mcferland 0.5. The kits was aseptically 
open by sealing off the sealing foil and 50µl of the subject 
inoculums was inoculated in each well of the kit and the kit was 
seal off using the sealing foil and incubated at 37oC for 18h. after 
18h incubation 2-3 drops of reagent R036 and 1 drop of R015 was 
added into the well 6, 2-3 drops of R0029 and 1 drops of R030 
was added to well 9; 1-2 drops of 1007 reagent was added to well 
10 and finally 1-2 drops of R008 was added to well 11. The results 
was read and interpreted as per the standard given in the 
identification index. 
 2.6 Antibiotics Susceptibility Testing 
         The antibiotics susceptibility test of the isolates was carried 
out using Kirby-Baeur disk diffusion method with some 
modifications as described in Clinical Laboratory Standard 
Institute manual (CLSI, 2012). The antibiotic disks were firmly 
placed on the sterile Muiller Hinton Agar (MHA) plates seeded 
with test organisms, standardized to 0.5 MacFarland’s standard 
(equivalent to 105Cfu) and incubated at 37oC for 24 hours. 
Diameter of zones of inhibition was then measured to the nearest 
millimeter and reported in accordance with the antimicrobial 
susceptibility breakpoint. 
2.7 Determination of Multiple Antibiotic Resistance (MAR) 
Index 
         Determination of Multiple Antibiotic Resistance (MAR) 
Index 
         The MAR index was determined for all isolates resistant to 
at least two of the antibiotics tested as follows (Ngwai et al., 
2014): 
  
MAR Index = No. of antibiotics isolate is resistant to 
No. of antibiotics isolate is exposed to 
 
2.8 Plasmid Profile of Multiple Antibiotic Resistance 
Isolates 
2.8.1  Plasmid DNA Extraction 
         The isolates with MAR index 0.6 were subjected to plasmid 
DNA isolation using Inqaba Biotec West Africa Ltd provided 
Bacterial plasmid MiniPrepTM Kits (Code No. ZR D6005, made in 
USA by Zymo Research) Following the manufacturer 
specification. Each isolate was inoculated into 10ml Luria-Bertani 
(LB) broth incorporated with appropriate selection antibiotic and 
incubated for 16hours at 37°C while shaking at 200-250rpm. The 
bacterial culture was harvested by centrifugation at 8000rpm in a 
microcentrifuge (Model 5417R) for two minutes at room 
temperature. The supernatant was decanted and all remaining 
medium removed. The pelleted cells were resuspended in 250µl 
of resuspension solution and transferred to microcentrifuge tube. 

Exactly 250 µl of lysis solution was added and mixed thoroughly 
by inverting the tube 4-6 times until solution was viscous and 
slightly clear. This were followed by adding 350 µl of 
neutralization solution and mixed by inverting the tube. 
Centrifugation was carried out at 10000rpm for five minutes to 
pellet cell debris and chromosomal DNA. The supernatant was 
transferred to GeneJET spin column by decanting. 
         Centrifugation was carried out for one minute and the flow-
through was discarded. Wash solution of 500 µl was added to the 
column and centrifuged for 30 to 60 seconds, flow-through was 
discarded and column placed back into collection tube. The wash 
procedure was repeated to avoid residual ethanol in plasmid preps. 
The Gene JET spin column was transferred into fresh 1.5 ml micro 
centrifuge tube and 50µl of elution buffer was added to the center 
of the column to elute plasmid DNA. This was incubated for 2 
minutes at room temperature and centrifuged for 2 minutes. The 
purified plasmid DNA was stored at -20°C for further studies. 
2.8.2 Detection of number and sizes of Plasmid DNA 
(Agarose Gel Electrophoresis)  
         One per cent (1.0%) agarose gel (Schwarz/Mann Biotech) 
was used to resolve DNA fragment. This were prepared by 
combining 1g agarose in ten times concentration of tris-borate 
ethylene diamine tetraacetate (10ml  10XTB-EDTA) buffer and 
90ml sterile distilled water in 250ml beaker flask and heating in a 
microwave ( Townson/Mercer Ltd. Croydon, England) for 2 
minutes until the agarose is dissolved (Moore et al., 2002). 
Exactly 0.5 µl of Ethidium bromide were added to the dissolved 
agarose solution with swirling to mix. The gel was then poured 
onto a mini horizontal gel electrophoresis tank and casting combs 
were inserted. The gel was allowed to gel for 30 minutes. The 
casting combs were carefully removed after the gel had solidified 
completely. One times concentration (1X) TBE buffer was added 
to the reservoir until it covered the agarose gel. Precisely 0.5 µl of 
gel tracking dye (bromophenol blue) was added to 20 µl of each 
sample with gentle mixing. The samples were loaded onto the 
wells of the gel at a concentration of 20 µl, the mini horizontal 
electrophoresis gel setup will be covered and electrodes 
connected. Electrophoresis was carried out at 100-200mA for one 
hour. At the completion of electrophoresis, the gel was removed 
from the buffer and viewed under UV-transilluminator (302nm) 
(Vilber Lourmat, Germany). The band pattern of DNA fragments 
were photographed with a Polaroid camera and documented using 
electrophoresis gel documentation system. 
 

III. RESULT 
Isolation and Identification of Escherichia coli 
         The cultural, morphological and biochemical characteristics 
of Escherichia coli isolated from faecal matter obtained from 
Abattoir in Keffi metropolis, Nigeria as shown in Table 1. 
Occurrence of Escherichia coli 
         Out of fifty (50) samples of faecal matter from Abattoir 
obtained, 100% of Escherichia coli were isolated from the faecal 
samples as given in table 2. 
Antibiotic Resistance 
         The Escherichia coli isolated from feacal samples from 
Abattoir in Keffi metropolis were highly resistance to nalidixic 
acid, cefotaxine, ceftazidine, streptomycine and ceftriaxone, 
sulphamethoxazole/trimethoprim and with percentage resistance 
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of 98.0%, 96.0%, 82.0%, 65.0% 40%, and 40% but less resistance 
to ciprofloxacin and, amoxicillin/clavulanic acid, imipenem and 
gentamicin with percentage resistance of 36.0%, 12%, 14.0% and 
8% as shown in Table 3. 
 
Antibiotic Resistance Pattern 
         The antibiotic Resistance pattern of Escherichia coli isolated 
from faecal matter of Abattoir in Keffi metropolis as shown in 
table 4. The E. coli isolates were distributed into different 
antibiotic resistant pattern and the most common pattern was NA-
S-CRO-CTX-CAZ-SXT and CRO-CTX-SXT-CN-AMC-CIP-
IPM-S-CAZ with a resistance of 12% as shown in Table 4. 
 
Multiple Antibiotic Resistance (MAR) index 

         The MAR index of Escherichia coli isolated from faecal 
matter from Keffi Abattoir as shown in Table 5. all the Escherichia 
coli isolates were MAR isolates with MAR index of ≥ 0.2 and the 
most common MAR index was 0.6 and percentage of it occurrence 
was 8(16.0%) as shown in table 5. 
 
Plasmid profile of Antibiotic Resistance of Escherichia coli 
4.1.6 Plasmid profile of Antibiotic Resistance of 
Escherichia coli 
         The agarose gel electrophoresis resolution of plasmid DNA 
from multiple antibiotics resistant E. coli isolates with MAR index 
of 0.6 showed that Lanes p1, p2, p3, p4, p5, p6, p7 and p8 of test 
E.coli isolates displayed one plasmid each with the same 
molecular weights of 1200bp as shown (Plate 1) . 
 

 
Table 1:Cultural Morphological and Biochemical characteristics of Escherichia coli Isolated from Faecal Matter in Abattoir 

Keffi Metropolis, Nigeria 
 

Cultural 
characteristics 

Mophological 
characteristics 
GramReaction    
morphology 

Biochemical characteristics 
Ind Mr Vp CT ONPG  Orn Ur Nt H2S Mal 

 
Inference 

Pinkish 
colonies on 
MCA and 
greenish 
metallic sheen 
colonies on 
EMB agar 

- rod shape +     +     -    -       +            +    -   +    -     -     E. coli 

- ═ negative; + ═ Positive; ind ═ Indole; mr ═ methyl red; V═ Voges Proskauer; CT ═ Citrate; orn ═ ornithine; onpg ═     ur ═ urease; 
Nt ═ nitrate; H2S ═ Hydrogen sulphate; mal ═ malonate 
 

Table 2: Occurrence of Escherichia coli from faecal matter from Abattoir in Keffi metropolis, Nigeria 
 

Samples                                       No. of Samples                               N0. ( % ) E. coli 

 
Faecal matter 
 

         
  50                                                   50 (100.0) 
                                                    

                    
 

Table 3: Antibiotic Resistance of Echeriachia coli isolated from faecal matter from Abattoir from Keffi metropolis, Nigeria. 
Antibiotic                              Disc content 
                                                      (µg) 

No. (%) Resistant ( n=50) 

Amoxycillin 30 
Ceftazidine 30 
Gentamicin 10 
Ceftriaxone 30 
Cefotaxacin 10 
Streptomycin 30 
Imipeneme 30 
Sulphamethoxazole 25 
Nalidixic Acid 30 
Ciprofloxacin 10 

                             6 (12.0) 
41 (82.0) 
                             4 (8.0) 
20 (40.0) 
48 (96.0) 
30(60.0) 
                               7 (14.0) 
                                20 (40.0) 
   49 (98.0) 
   18 (36.0) 
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Table 4: Antibiotic Resistance pattern of Escherichia coli from feacal matter from Abattoir in Keffi metropolis, Nigeria 
Antibiotic Resistance pattern Frequency (%) Isolates, (n ═ 50) 
NA 
S, CAZ 
NA, CTX 
NA, CTX, CAZ 
NA, S, CAZ 
NA, AMC, S 
NA, S, CRO 
NA, SXT, CTX 
NA,CIP,CAZ, CTX 
NA,S,SXT,CAZ 
NA,CIP,SXT,CTX 
NA,SXT,CAZ,CTX 
NA,CTX,CRO,S 
NA,SXT,CTX,S 
NA,SXT,S,CN,CAZ 
CIP,NA,SXT,CAZ,CTX 
NA,SXT,CAZ,S,CTX 
NA,CRO,CAZ,S,CTX 
NA,S,CRO,CAZ,SXT 
NA,S,SXT,CAZ,IPM 
NA,CIP,SXT,S,IPM,CTX 
NA,S,CRO,CTX,CAZ,SXT 
NA,CIP,S,CRO,CAZ,SXT 
NA,S,CRO,CTX,CAZ,CN,SXT 
CRO,CTX,SXT,AMC,CIP,CAZ,NA 
CRO,CTX.SXT.AMC,CIP,CAZ,IPM 
NA,CRO,CTX.SXT.AMC,CIP,CAZ,IPM 
CRO,CTX,SXT,CN,AMC,CIP,IPM,S,CAZ 

2 ( 4.0 ) 
3 ( 6.0 ) 
3( 6.0 ) 
1 ( 2.0 ) 
1 ( 2.0 )  
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
2 ( 4.0 ) 
1 ( 2.0 ) 
1( 2.0 ) 
6 ( 12.0 ) 
1 ( 2.0 ) 
1 ( 2.0 ) 
3 ( 6.0 ) 
1 (2.0) 
5 (10.0) 
6 ( 12.0 ) 

 
Table 5: Multiple Antibiotic Resistance (MAR) index of Escherichia coli isolated from faecal matter from abattoir in Keffi 

metropolis, Nigeria 
 
No.0f Antibiotic  No. of Antibiotic 
Resistance to (a) tested (b)  

 
 MAR Index 
     (a/b)  

Frequency (%)  
MAR isolates (n= 50) 

9 10 
8 10 
7 10 
6 10 
5 10 
4 10 
3 10 
2 10 
1 10 

 0.9 
 0.8 
 
     0.7 
 
     0.6 
 
     0.5 
 
      0.4 
 
     0.3 
 
     0.2 
 
     0.1 

  6(12.0) 
     5(10.0) 
 
      5(10.0) 
 
      8(16.0) 
 
      7(14.0) 
 
      6(12.0) 
 
      5(10.0) 
 
      6(12.0) 
 
      2(4.0) 

MAR = Multiple Antibiotic Resistance 
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Table 6: Numbers and Size of plasmid of MAR of Escherichia coli isolated from faecal matter from Abattoir in Keffi 
metropolis, Nigeria 

 
  ISOLATES Number of Plasmids Estimated Molecular sizes in base 

pairs (bp) 
P1 
P2 
P3 
P4 
P5 
P6 
P7 
P8 

1 
1 
1 
1 
1 
1 
1 
1 

1200 
1200 
1200 
1200 
1200 
1200 
1200 
1200 
 

 
P1 to p8 represent the plasmid isolates, M represent a molecular larder. 
 
                 1200bp 
   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 1: Agarose gel electrophoresis of the plasmid of the bacterial isolates in lane p1 to p8 while Lane M represents a 1500 
molecular ladder 

 

IV. DISCUSSION OF FINDINGS 
        Antimicrobial use in animal production has been shown to 
lead to the emergence of resistant Escherichia coli throughout the 
food chain (Blanco et al., 2011). Abattoirs are known all to pollute 
the environment either directly or indirectly from their various 
processes (Iroha et al., 2016). This study focuses on the Antibiotic 
Resistance and plasmid profile of E. coli isolated from faecal 
matter from Abattoir in Keffi metropolis, Nigeria. The prevalence 
of E. coli in faecal samples (100%) in this study was higher than 
the previous records of 60% and (Nazir, 2007) and (Rahman et 
al.,2008).  The occurrence of E. coli from faecal matter obtained 
in not different from the study earlier reported by (Alhaj et al., 
2007). The occurrences of E. coli from faecal matter observed in 
this study justify the fact that the cattle are reservoir of this 
organism. The occurrence of E. coli from these sources may have 
public health implication, since E. coli have been reported by 
many researchers as the most common agent of food borne 
diseases (Legesse et al., 2015). The result of our findings of 
antibiotic resistance shows that the isolates were highly resistant 
to Nalidixic Acid, ceftriaxone, ceftazidime and streptomycin and 

these finding is with agreement with the study earlier described by 
(Alhaj et al.,2007; Babu et al., 2009). Multiple resistances were 
reported to be more common than resistance to single antibiotics. 
It was also reported that a high percentage of E. coli isolated from 
faecal samples were resistant to one or more antibiotics and MDR 
isolates were more common with occurrence of 84.0%. This 
however is in agreement with studies earlier described by (Nsofor 
& Iroegbu, 2012, Adzitey et al., 2012). The high resistance of E. 
coli isolates to antibiotics mentioned may be due to use of 
antibiotics as growth promoting substances in animal husbandry. 
The low susceptibility of E. coli to ceftriaxone, ceftazidime and 
ciprofloxacin may be due to misuse or abuse of the antibiotics 
(Ngwai et al., 2011; Okeke et al., 2007). The percentage resistance 
of E. coli isolates to ciprofloxacin and third generation 
cephalosporin which are ceftriaxone 40%, ceftazidime 82% and 
cefotaxime 96% observed in this study were higher than 34% and 
8.6 % reported by (Monique et al 2016). The higher level of 
resistance to third generation cephalosporins observed in this 
study may be due to the production Extended-spectrum beta-
lactamases enzymes, although from the study the production of 
ESBL by E.coli Isolates resistance to third generation 
cephalosporin were not valuated in this study. 

M        p1            p2        p3         p4       p5         p6       p7         
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        The number and sizes of plasmid detected in multiple 
antibiotic resistance E.coli isolates observed in this study was 
different from the study earlier described by (Nsofor & Iroegbu, 
2013) with size  range of 1000bp to 120000bp and similar to study 
earlier described by (Adzitey et al., 2012) in term of the plasmid 
size of 1200bp. The detection of plasmid DNA in the MAR 
isolates observed in this study is an indication that the genes may 
be encoded in the plasmid although the conjugation studies on the 
transfer of plasmid mediated resistant genes were not evaluated in 
this study. The low resistance of E. coli isolates to gentamicin 4%,  
amoxicillin/clavulanic acid 6% and imipenem 7% observed in this 
study was expected and this is similar to the study earlier described 
by Adzitey et al. (2012d) and Adzitey et al. (2012a). The low 
resistant of imipenem was with agreement to the study earlier 
described by Ajay et al. (2013) but was in contrast to Uma et al. 
(2009) who reported high resistance to imipenem. The percentage 
resistance of the isolates to gentamicin, amoxicillin/clavulanic 
acid imipenem observed in this study was lower than the 12.5%, 
58.8% and 20% of study earlier described by Nsofor and Iroegbu, 
(2013) and Ajay et al. (2013). The low susceptibility of E. coli to 
Ceftazidime observed in this study was in agreement with the 
study earlier reported by Ngwai et al (2011). The low percentage 
resistance of the isolates of the antibiotic reaction is an indication 
that such antibiotic may not have been abused or misused in the 
study location. 
 

V. CONCLUSION  
        The E. coli isolates were less resistance to gentamicin, 
imipenem and amoxycilin/clavulanic acid and in view of this low 
resistance, such Antibiotic may be useful for treatment of infection 
cause by E.coli . In addition the MAR E.coli isolates carries the 
plasmid DNA and may be responsible for antibiotic resistance. 
Base on the findings of the study, the following are recommended: 

i. There should be mass education and public awareness 
programs on abuse and misused of antibiotics in Animals 
farms and slaughter house.The education and 
communication on the issue of antibiotic used in 
veterinary medicine should be improved. 

ii. There is need for constant antimicrobial susceptibility 
surveillance on cattle in slaughter house in Keffi, 
Nasarawa State. 

iii. Excess use or abuse of antibiotics should be reduced or 
stopped by judicious application of antibiotics for the 
safety of humans and farm animals. Further studies on 
molecular diversity of the resistance isolates should be 
carried out.  
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Abstract-  
Background: Bangladeshi Americans are one of the fastest growing Asian minority groups in the United States, including in the state 
of Michigan.  Bangladeshi Americans have a high prevalence of cardiovascular disease.   An inverse relationship between the 
consumption of fruits and vegetables and the risk of CVD among Bangladeshi Americans was found.    
Method & Design: MAP-IT Framework was utilized as a strategic plan to create a sustainable healthy environment equipped with 
improved access to food systems frequented by Bangladeshi Americans living in Hamtramck, Michigan. This initiative is part of the 
collaborative agreement with the CDC Racial and Ethnic Approaches to Community Health (REACH) to improve the health of Asian 
Americans in Michigan.  A windshield survey using observational data, Geographic Informational System (GIS) mapping, and 
quantitative and qualitative surveys will be conducted.   
Discussion: Foods eaten at home are dependent upon the availability of nutritious foods sold at grocery stores, smaller convenience 
stores, and/or retail stores.  Food systems are complex and dynamic.   
 
Index Terms – MAP-IT Framework, healthy food options, Bangladeshi Americans, Hamtramck 
 

I. INTRODUCTION 

Americans do not partake in a healthy diet1.  The so-called “standard” American diet consists of meat, dairy, sugar, and 
processed foods2.  In addition, Americans exceed the recommended dietary guidelines on intake of sugar, sodium, and saturated fat1.  
Data also shows that only 25% of Americans have a healthy eating pattern of vegetables, fruits, dairy and oils1. This unhealthy eating 
pattern has been linked to the increasing rates of obesity in the United States (U.S.), which is associated with major negative health 
conditions including type 2 diabetes, stroke, some forms of cancer, and cardiovascular disease (CVD)1,3.  Similarly, there is evidence 
linking a high prevalence of obesity with lower income and minority groups in America; in some part due to limited access to healthy 
food items, and high density of fast food and convenience stores where they live1,4. Among these minority groups in the U.S. with 
increasing rates of income inequality and obesity-related health conditions, such as CVD, are Asian Americans. 

Asian Americans are the fastest growing minority group in the U.S. The U.S. Asian population increased from 11.9 million 
in 2000 to 20.5 million in 2015, a 72% growth in 15 years5.  South Asians in particular, which include those from countries such as 
Bangladesh, had an increase of 224% in the U.S6. This minority group has displaced African Americans as the most economically 
divided group in the U.S., as income inequality among all Asians groups has increased significantly from 1976 to 20167. Additionally, 
findings from the Mediators of Atherosclerosis in South Asians Living in America (MASALA) showed that South Asians account for 
60% of heart disease worldwide8. This high of incidence along with increasing income inequality makes this population an important 
minority group to focus on about health promotion.  

Research regarding the South Asian group of Bangladeshis and CVD were primarily from those living in Bangladesh. Most 
studies on Bangladeshi Americans were clustered with other South Asians.  Previous studies have reported moderate prevalence of 
CVD among Bangladeshi people9. However, a recent systematic review of the literature by Chowdhury et al.(2018) showed an 
upward trend in prevalence of CVD among Bangladeshi adults10. The few U. S. studies on Bangladeshi Americans were primarily 
from the New York region. A needs assessment of Bangladeshi Americans from the Bronx, New York found high prevalence of CVD 
risk factors, however this assessment did not include diet11. Another study of Bangladeshi Americans living in Queens, New York 
showed lower awareness of CV risk factors, particularly with physical activity and smoking12.  A 2014 study by Islam et al., called the 
DREAM Project, reported low consumption of fruits and vegetables by the Bangladeshi community13. Interestingly, in a large study 
of Bangladeshi Americans, an inverse relationship between the consumption of fruits and vegetables and the risk of CVD was 
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found14.  To date, there is a gap in initiatives and research to address health disparities among Bangladeshi Americans in relation to 
CVD. 

 
II. PURPOSE 

The purpose of this paper is to present a strategic plan, utilizing the MAP-IT Framework, to create a sustainable healthy 
environment equipped with improved access to food systems frequented by Bangladeshi Americans living in Hamtramck, Michigan.  
This project is one of the domains of the collaborative agreement between Eastern Michigan University’s (EMU) Center for Health 
Disparities Innovation and Studies, and the Centers for Disease Control and Prevention’s Racial and Ethnic Approaches to 
Community Health (CDC-REACH).  The culminating goal of this project is to increase availability or accessibility of healthy food 
options for Bangladeshi Americans from this community.  

III. THEORETICAL FRAMEWORK 

MAP-IT is a program-planning tool adapted from Healthy People used as a framework to create a healthy community15. 
MAP-IT is an acronym that stands for mobilize, assess, plan, implement, and track.  The framework has five steps – 1) Mobilizing 
individuals and communities to form a coalition; 2) Assessing the needs, as well as the assets and strengths of the community; 3) 
Planning strategies to achieve vision or goals; 4) Implementing plan using action steps; and 5) Tracking progress over time15. Figure 1 
presents the flow diagram of how MAP-IT was used for this project. 

Figure. 1. Flow diagram of MAP-IT for this project 

          

IV. IDENTIFICATION OF PRIORITY POPULATION 

Bangladeshi Americans are one of the fastest growing Asian minority groups in the U.S. There are approximately 185,000 
Bangladeshi people in the U.S., an increase of over 100,000 since 200716.  Michigan is one of the states experiencing a 39% growth in 
Asian immigrants in the U.S., including Bangladeshi Americans6.   The majority of the Bangladeshi Michiganders live in Hamtramck, 
Detroit, and southern Macomb County areas6.  In 2017, there were an estimated 2,779 Bangladeshi Americans living in Michigan, the 
majority in Hamtramck, an area north of Detroit17.  The population of Bangladeshi Americans living in Hamtramck is of such 
significance that the City of Detroit, among other stakeholders, have begun a neighborhood rehabilitation project branding the area 
“Banglatown”18. Pew Research Center, however, reported that in 2015 approximately 24.2% of Bangladeshi Americans live in 
poverty19. Despite the large influx of Bangladeshi immigrants in the U.S., this population is poorly studied. With the lack of research 
specific to the Bangladeshi-American population, the exact health disparities faced by this population is difficult to discern. 

V. MAP IT IN ACTION 

Mobilize 
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After identifying the priority population, the initial step begins with building a coalition. In order to build healthier 
communities or cities, community engagement is an important component of any initiative. Getting the local people involved in 
activities is obligatory.  In forming a coalition, one of the major steps is to identify key individuals who should sit at the table to 
provide input. These individuals may include, but are not limited to, community representatives or leaders from the priority 
population, legislators, clinicians, and the priority population.  Support from these community leaders is critical for the success of any 
project. For the EMU CDC-REACH initiative, the Bangladeshi American Political Action Committee (BAPAC) is identified as the 
partner needed moving forward. BAPAC is a community-based organization in Hamtramck that has strong social and political 
affiliations aimed at ensuring the concerns and needs of the Bangladeshi American community are addressed, and that the community 
has enough access to resources for social and economic empowerment20. The organization will guide the EMU CDC-REACH group 
of the best possible way to identify community problems, conduct needs assessment, and develop strategies to address problems. In 
addition, stakeholders from the local health department, legislators, and priority population will be invited into all of the discussions.     
 
Assess  

The next step is to assess the strengths and weaknesses of the community to identify what the needs of the community are to 
develop a realistic plan.  Hamtramck is a city in Wayne County, which is surrounded by the city of Detroit18.  The total city area is 
2.09 square miles, and is about 5 miles from the center of Detroit. The area in Hamtramck where the Bangladeshi American 
community resides is urban, with a mix of residential, school, commercial, and industrial buildings. In 2017, it was reported that heart 
disease was the leading cause of death in Hamtramck21.  The assessment focus of this part of the CDC-REACH initiative will be on 
nutrition standards and the food systems, which may positively influence the rate of heart disease.   

Assessment of community resources includes performing an electronic search of public records, conducting a windshield 
survey of Hamtramck, creating a Geographic Information System (GIS) map, and conducting quantitative and qualitative surveys of 
the convenience and retail stores in the area.  The EMU CDC-REACH geospatial data analytical team will create a health thematic 
map of the area of Hamtramck using GIS. This GIS map will identify locations of various infrastructures such as the number of 
convenience, retail and grocery stores, fast food restaurants, food pantries, and farmers markets. In addition, spatial accessibility 
analysis will be conducted to examine factors associated with higher accessibility. GIS mapping for this project will focus on the area 
where the Bangladeshi American reside, in a proximity region along the local main road, Conant Street. GIS mapping and spatial 
analysis is an innovative way to organize, visualize and assess the environmental factors of community and provide useful insight for 
action plans.  
 
Plan  

The third step is to develop strategic plans to improve nutrition of the priority population.  The five-year strategic plans are 
part of the collaborative agreement with the CDC-REACH initiative.  Strategic plans specific for this proposed project include: 1) to 
improve nutrition of priority population and 2) to enhance procurement and sales of health food options. Through this agreement with 
the CDC-REACH, the overall goals are to increase the number of places in Hamtramck selling fruits and vegetables, and to 
improve/increase access for Bangladeshi Americans living in Hamtramck to healthier food options. Table 1 presents the workplan 
relating to the strategies.  
 
 

Table 1. Workplan on how to implement strategic plans 
Strategic Plan 1: Improve nutrition of priority population 
Indicator Action Steps Measurement 
Improve/increase 
consumption of 
healthier food options 
for Bangladeshi 
Americans 

1. Conduct community health fairs to provide 
educational information on healthy food 
choices   

2. Arrange with community partners to have 
food tasting and cooking demonstrations  

3. Relay communication messages on healthy 
food options via community social media or 
platform preferred by the priority population  

Quantitative – 1) survey on 
knowledge, beliefs, behaviors, 
and attitudes about food choices; 
2) risk factor survey of 
Bangladeshi Americans living in 
Hamtramck. 
3) audience survey on food 
choices 

Strategic Plan 2: Enhance procurement and sales of healthy food options by working with food vendors, 
distributors and producers 
Indicator Action Steps Measurement 
2.1 Assessment of food 
system 

1. Assess current food systems or retail stores in 
Hamtramck 

2. Identify challenges encountered with 
procurement and sales of healthier food 
options. 

3. Assess willingness of food retail storeowners 

Quantitative – 1) Nutrition 
Environment Measures Survey-
Convenience Stores (NEMS-
CS); GIS mapping of different 
convenience or retail stores 
locations in Hamtramck, and 
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to make changes in the store to accommodate 
healthy food options. 

4. Assess the availability of suppliers of fruits, 
vegetables and health foods for local food 
retail storeowners.   

transportation routes to these 
stores; long-term survey on 
storeowners’ procurement and 
sales of healthier food options. 
2) windshield survey of 
Hamtramck food environment, 
 
 Qualitative - interview of 
storeowners 

2.2 Increase the number 
of retail stores who will 
procure and sell healthy 
food options 

1. Meet with retail store owners to redesign store  
placements of healthier options 

2. Connect store owners with farmers markets 
3. Relay communication messages to retail 

storeowners on healthy food choices.  

Quantitative – survey on the 
amount of health food options 
procured and sold  

  
Implement 
 

Implementation stage is the action plan.  Table 1 includes action steps for this initiative.  Additional activities will include 
developing a communication plan for the priority population and coalition partners, and developing monitoring process to evaluate 
progress.  The EMU CDC-REACH team has partnered with state-wide Asian Americans Coalition toward Innovative Visionary 
Environment (ACTIVE) Coalition to gather input from the target community and promote program activities.        
 
Track 

Tracking progress is the last phase of the framework. Tracking progress involves analyzing the data and reporting on the 
progress. The EMU and CDC-REACH teams will review monthly and annual progress reports of the project. In addition, data 
collected from the windshield surveys, and quantitative and qualitative data, which include the GIS map will be evaluated and 
analyzed.  Tracking progress will also include evaluation of the coalition partners on their involvement of assessing community needs, 
developing and implementing intervention strategies.     

VI. DISCUSSION 

The aim of this project is to increase availability and accessibility of healthier food options for Bangladeshi Americans living 
in Hamtramck, Michigan. Targeting the food system may be an unconventional path to addressing health disparities related to CVD in 
this population.   Food systems are complex and dynamic. Food systems are defined as, an interconnected web of activities, resources 
and people that extends across all domains involved in providing human nourishment and sustaining health, including production, 
processing, packaging, distribution, marketing, consumption, and disposal of food. The organization of food system reflects and 
responds to social, cultural, political, economic, health and environmental conditions and can be identified at multiple scales, from 
household kitchen to a city, county, state or nation22. 

The American Heart Association had identified a healthy food system and a sustainable food system. A healthy food system 
is one that promotes health individually and across various cultures using a diet that is nutrient-dense; whereas a sustainable food 
system is described as a food system that meets the current population needs without compromising the needs of future generations23. 
Food systems extend from production, distribution, and processing of food, of which it connects food to the health of the people and 
the environment24.  A report presented by the World Health Federation showed how food systems contribute to diet patterns that 
increase risk of illness of the population25.  

There are different hierarchies in the food system25. Individuals, household, and local and regional food systems are the focus 
of this project.  Food consumption is an individual choice25.  An individual interacts several ways with food systems. It could be from 
the type of foods purchased for their own consumption. For example, the 5% vegetarians and 3% vegan in the U.S.26 are more likely 
to patronize stores that sell vegetarian or vegan products.  For Bangladeshi Americans, dal is one of their staple foods, which can be 
purchased in stores that sell this culturally specific food item.  Next, a person’s decision about food can be aggregated at the 
household level, which may provide an understanding on how families interact with the food system24.  Foods eaten at home are not 
only dependent upon the availability of nutritious or quality foods sold at stores27, but also on household financial resources. Food 
insecurity is a condition in which there is a lack of financial resources for food at the household level28.  In 2016, an estimated 40 
million Americans, which include 12 million children, were food insecure28. Food insecurity and poverty are closely related. 
Household wages and expenses can predict food insecurity in families28.  Understanding the household hierarchy may be useful in 
capturing the picture of the local or regional food systems. A local food system is described as the distance between consumers and 
food products; whereas a regional food system are in place-based28.  In this project, Hamtramck is the area where the regional food 
systems will be located, whereas Conant Street is where the local food systems are located, which is the closest to where most 
Bangladeshi Americans reside.   
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The inconsistency in the current dietary patterns among Americans may be due to the food system that is in place, which 
precludes healthy foods as the default choice23.  This means that people may not have a choice on the types of food to buy because of 
the lack of healthier food options sold in the stores where they purchase food.  There is evidence that showed how food environment 
or the availability of stores in the neighborhood and the products they carry have substantial influence in diet quality for low-income 
households27. There are fewer chain stores in urban areas, however smaller convenience or retail stores are prevalent. Convenience or 
retail stores commonly carry a relatively high amount of processed food and generally of lower quality, and far more expensive than 
the supermarkets.  Low income, minority groups who have proximity to fast food restaurants and small food stores tend to consume 
fewer fruits and vegetables27.  In addition, residents living closest to stores with no vegetable shelf space have the lowest amount of 
vegetable consumption. It is however, suggested that when it comes to staple foods, devoted shelf space has less influence on sales 
than specialty shelf space27.   

Unhealthy dietary patterns have been identified as risk factors to several leading causes of morbidity and mortality. The food 
systems in the U.S. may be a contributing factor to some diet-related health problems, including obesity, diabetes, and CVD.  This 
was confirmed in a systematic review of the literature by Malambo et al. that showed the relationship between neighborhood 
environment attributes and CVD risk factors29.  Food systems analysis may be a helpful approach towards identifying and promoting 
activities beneficial towards the desired outcome of the project.  Using the MAP IT Framework guides researchers on how to 
approach the food systems analysis of Hamtramck. It also provides detailed and specific activities on how to address issues related to 
unhealthy dietary patterns within the priority population.     
 

VII. CONCLUSION 

This paper presents the proposal to discuss a strategic plan using MAP-IT Framework to increase availability and 
accessibility of fruits and vegetables for the large Bangladeshi American community in Hamtramck. The overarching collaborative 
agreement with the CDC-REACH will have a significant impact for the Bangladeshi American community in such as this may have 
the potential to decrease their risk factor to CVD. It is imperative to address risk factors and provide strategies for health promotion 
and disease prevention to improve health outcomes of this underserved population.  
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Abstract- AIM AND OBJECTIVE - This short review provides an updated overview of the essential immunochemical markers 
currently used in the diagnostics of gynaecological malignancies along with their molecular rationale. The new molecular markers has 
revolutionized the field of IHC 
          MATERIAL METHODS -We have reviewed the recent ihc markers according to literature revision and our experiencewe, have 
discussed the the use of ihc , 
          CONCLUSION-  The  above facts  will help reach at a diagnosis in morphologically equivocal cases of gynaecology oncology 
pathology, and  guide us  to use a specific  the panel of ihc ,which will help us reach accurate diagnosis. 
 

I. INTRODUCTION 
HC combines microscopic morphology  with  accurate molecular identification and allows in situ visualisation of specific protein 
antigen . IHC  has definite role in guiding cancer therapy.The role of pathologist  is increasing beside tissue diagnoses , to perfoming 

IHC biomarker analyse ,assisting the development of novel markers. Ihc markers are being in used in new perspective , in guiding 
anticancer therapy.ihc represents a solid adjunct for the classification of gynaecological malignancies that improves intraobserver 
reproducibility and has potential of revealing unexpected features(1) 
            
          OVARIAN IHC: 

• PAX -8 is the most specific marker, emerging to diagnose primary ovarian cancer,but it lacks sensibility as it is also expressed 
in metastasis from endocervix ,kidney and  thyroid. Fig 1 table2(1) 

I 
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FIG-1( A) Is  the immunohistochemical algorithm for a PRIMARY AND METASTATIC CARCINOMA. The(A) algorithm addresses 
the markers which helps to distinguish morphologically equivocal primary ovarian cancers using five to nine markers. The  (B) algorithm 
the step wise immunohistochemical approach of metastatic ovarian carcinoma, sx main immunospecific stains and tissue specific 
markers.CK-7 and CK-20are co expressed  the are  schematically represented  as continuous vertical from the prevalent( CK-7) positivity 
at the upper end,to ck-20 positivity at the lower end.the frequency (upper end  ) to prevalence CK-20 positve at lower end. The frequency 
of metastatic disease  is correlated with font size. CC is clear cell carcinoma,ccRCC clear cell renal carcinoma,CK- cytokeratin,EAC- 
endo cervical adenocarcnoma,EMC- endometrod carcinoma,ER-estrogen geceptor, 
GCDP-15 gross cysticdisease protein -15, HGSC- highgrade serous carcinoma, lgsc- low grade serous carcinoma, MC- mucinous 
carcinoma,Mmglb-mammoglobin,NAPSA – NAPSIN –A, PR- progestr0ne receptor,UEMC-uterineendometroid adenocarcinoma 
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FIG2 

 
WT-1 – is most sensitive and specific marker of serous histiotype.(2) 

• It can be used to discriminate serous from other histiotypes. 
• Nuclear  expression of  WT-1,(muellerian marker) 
• This marker is consistently nuclear expressed in normal tubal epithelium:thus coherently expressed in  HGSC and LGOC  
• Recently a practical approach to use ihc in classification of primary ovarian carcinoma using ihc algorithm.Basically the four 

markers WT-1,P53,Napsin a and progestrone receptors(PR).A  modified ihc ALGORITHM that includes interchangeable 
markers,namely  HNF1BETA and AMACR(racemase or p504s) for CCC.fig 1a and fig 1b (1) 

• ER and vimentin for endometroid carcinomas 
Endometroid versus HGSC 

•  HGSC withglandular and cribriform may closely resemble endometroid  
• WT-1, 60- 70% OF THE HGSC. p53 is overexpressed,and diffusely and intensely nuclear staining of p53(3).  30% of high 

grade endometriod may have p53 +ve. 
• P16 is mosaic in endometroid  whereas diffuse intense or completely blank in HGSC 
•  ENDOMETROID-  50%  express the beta catenin  
•                                  52% downregulation  ARIDIA 
•                                  42% downregulation pten  
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• HGSC   - PTEN downregulation  
•               CCNE1 overexpression , absent in endometroid  

    CLEAR CELL VERSUS HGSC- 
• HGSC  with morphology of cytoplasmic clearing from CCC or vice versa CCC with eosinophilic cytoplasm from HGSC 
• WT-1 and ER chiefly expressed in HGSC, along with aberrant p53, as well as nuclear HNF1 beta 
• Cytoplasmic napsin and AMACR  POSITIVE IN CCC(4) 

 
• ARIDIA  can be negative in 57% cases of CCC 

     ADVANCED OVARIAN VERSUS UTERINE SEROUS CARCINOMA 
  AND SYNCHRONOUS PRIMARY OF ENDOMETRIUM AND OVARY 

• Wt-1 – is diffusely positive in MAJORITY HGSC, whereas  in uterine serous carcinoma upto one third of cases 
• WT-1 negative in both points to primary endometrium  
• If staining in different patterns  at two different sites, suggest two synchronous primary.( 4-6) 

    Peritoneal serous carcinoma versus epetheloid mesothelioma  
• The most reliable recent markerloss of BRCA –associated protein 1(BAP-1), deletion of P16 BY FISH for mesothelioma  
• Mesothelioma  - calretinin,keratin5/6,D2-40  positive 
• Serous carcinoma-Pax-8, ER, claudin -4, MOC31 and Ber-EP4 positive in serous carcinoma(7-8) 

MUCINOUS ADENOCARCINOMA- PRIMARY/METASTATIC 
• There is a overlap of ihc between primary and metastatic  gastrointestinal tumors 
• CDX-2,CK20 and SATB2 are diffusely expressed and strongly positive in colorectal adenocarcinoma,  
• Where as ,the above markers are less intense and weak, in comparision to CK-7 in Primary ovarian carcinomas, with exception 

of rare intestinal type mucinous ovarian tumors from teratomas  
• Primary ovarian- positive for CA125, pax-8 
• Ca125- BREAST, lung , pancreas,cervixand uterine carcinomas and mesothelioma , although ,CK20+/CK7-VE IS PROTO 

TYPICAL OF METASTATIC  ADENOCARCINOMA HENCE SPECIC MARKERS pax-8 and sat-b2(9-10)  both highly 
specific, butsensitivity is low. 

• ER AND PR are negative in both intestinal type and metastatic carcinoma, cdx2 is a site  unspecific 
•      marker of intestinal differentiation 
• Smad4 (DPC4)-  is lost in half pancreatic cancer 
• Small cell carcinomas of hypercalcemia versus othe mimic(HGSC and adult granulosa) 
• specific is loss of  SMARCA4(BRG1)  expression(11) 

 
CCC VERSUS YOLK SAC TUMOR 
Both share similar morphology- gycogen rich clear cells  
CCC- is usually arises in a background of endometriosis, or clear cell adenofibroma and positive AMACR,CK-7,EMAand Napsin-a 
but negative for AFP and GLYPICAN as opposed to yolk sac  tumor(12,13,14) 
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SALL-4  is the germ cell marker positive in yolk sac tumor(14) 

 
FIG-3  ihc staining  image of staining of the metastaic and primary ovarian carcinoma 

 
 
IHC OF NON-EPITHELIAL TUMORS- 
    ihc of primitive germs cell malignancies 
 dysgerminoma- sall4+, OCT3/4+, SOX-2-VE 
 YST-  SALL4+, OCT3/5 -VE 
  EC- SALL4+ ,OCT3/4+VE,SOX2+VE 
SCST- AMBIGUOUS CASES – ALONG WITH F0XL2,CALRETININ/OR INHIBIN ALPHA 
FISH - FOXL2(402C-G) TO DIAGNOS AGCT(14) 
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Fig-4 YOLK SAC SOMPONENT OF A MIX GERM CELL TUMOR 
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Fig -5EMBRYONAL  CELL OF MIX GERM CELL TUMOR 
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fig -6IMMATURE  AND MATURE  TERAYOMA IN MIX GERM CELL TUMOR 
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Fig-7
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Fig -8 

 
Hcg +ve in giant syncytotrophoblast(A) 

© cd-30+ve 
(d) oct-4+ve embyronal component 
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Fig -9 

Afp found positive in yolk sac component(a), (b) AAT+VE(C)CD117+ve 
(d) glp3+ve 

 
Ovarian small cell carcinoma of hypercalcemic type (OSCCHT) is a rare neoplasm with an aggressive behavior, broad 
differential diagnosis, and unknown histogenesis. d/d ofsmall round celltumors  
         Scst ,small call norphology, small round blue call tumor, neuroendocrine small cell,small cell carcinona of pulnomary type, this 
may be a componentof atypical ovarian surface epithelial – stromal tumor(14). In addition  
To pnet,rhabdonyosarcoma,neuroblastoma,asexcord-stromal-tumor,metastatic pulnomary small cell carcinoma 
Fifteen OSCCHTs (including four of the ''large cell" variant) were stained with a range of antibod 
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Fig -4  ( round cell tumors) 

 
Fig-10 SMALL ROUND CELL TUMOR OF UTEUS 

 
• Cases were stained with AE1/3, EMA, BerEP4, CK5/6, calretinin, WT1, chromogranin, CD56, synaptophysin, CD99, NB84, 

desmin, S100, CD10, alpha inhibin, TTFI, and p53. 
•  Staining was classified as 0 (negative), 1+ (<5% cells positive), 2+ (5% to 25% cells positive), 3+ (26% to 50% cells positive), 

or 4+ (>50% cells positive).  
• All cases were positive with p53 (two 1+, five 3+, eight 4+),  
• 14 of 15 cases were positive with WT1 (one 1+, thirteen 4+),  
• 14 of 15 with CD10 (three 1+, four 2+, two 3+, five 4+),  
• 13 of 15 with EMA (three 1+, three 2+, two 3+, five 4+),  
• 11 of 15 with calretinin (nine 1+, one 3+, one 4+), 9 of 15 with AE1/3 (eight 1+, one 2+), 
•  4 of 15 with CD56 (one 1+, two 2+, one 4+),  
• 3 of 15 with BerEP4 (two 2+, one 4+), 

 2 of 15 with synaptophysin (two 1+), and 1 of 15 with S100 (4+). This was a study done in a in an insttute in japan. 
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Fig-11 

 
 

• SLCT-FOXL2 –VE TUMORS , AT LEAST CALRETININ/OR ALPHA INHIBIN IS POSITIV 
• RECNTLY DICER1 MUTATION  
• SCCOHTs (small cell carcinoma of ovary hypercalcemic type) 
• SMARC4 IHC SENSITIVE AND SPECIFIC IN DIAGNOSIS OF SCCOHT( THERE IS LOSS OF EXPRESSION OF 

SMARC4(BRG1)  
• POORLY DIFFERENTIATED TUMORS, RESEMBLING SMALL CELL OR ROUND CELL  IN MORPHOLOGY 
• D/D adult granulosa cell tumors , metastatic melanoma, ewings sarcoma,dysgerminoma and undifferentiated carcinoma.  
•  SMARC4 – IS USEFUL  
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•  
•  

Fig-12 ( ihc markers of small round cell tumors) 
   
  FALLOPIAN TUBE IHC 

• Serous tubal intraepithelial carcinoma vs other mimics(HGSC) 
• Stics – Marked cytological atypia with a high Ki-67>10%proliferation index and P53 ihc mutant form(16) 

ENDOMETRIAL IHC 
•    the  dualistic pathogenetic model has been proposed for endometrial cancer 
• Type I- Endometroid variety 
• Type II- USC,CCC,Malignant mixed muellerian tumor, undifferentiated 
•  the glandular cribriform USC, pappilary endometroid carcinoma and endometroid carcinomawith clear cells ,there distinction 

needs IHC 
• Endometriod are ER and PR  positive, whereas USC AND CCC and _ve  
• P53 and mutant A POSITIVE IN CCC(17) 
• Arias stella raection and some endometroid carcinomas exHNF1 beta 
•  
•  
•  
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Fig-13 (ihc of mesenchymal tumors of uterine umors) 
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• UNDIFFERENTIATED –are negative or focal positive for CKS(AE1/AE3,8,18,8/18),vimentin,EMA,ER.PR,chromogranin, 
synaptophysin,E-cadherin and CTNNB1,TP53,AND MMR in30%,30% and 50%(18) 

•   CD 34 +ve in 29%of undifferentiated, loss of expression of SMARCA4 AND SMARCA2(18) 
• MMMT    - high P53/wt-1 and low ER AND PR  
•    Muellerian adenosarcoma vs endometrial polyp 
• Ki-67 +ve in adenosarcoma  
• ENDOMETRIAL STROMAL SARCOMA 
•  LGESS- CD10 +VE,ER and PR+VE 
•  HGESS- CD-10, ER, PR –VE, WHERESAS STRONGLY NUCLEAR POSITIVE FOR CYCLIN D1 AND 

MEMBRANOUS/ CYTOPLASMIC REACTIVITY FOR C-KIT 
• UNDIFFERENTIAED – VARIABLE EXPRESSION OF CD-10 ,ER ,PR mostly diagnosed by exclusion of leiomy 

sarcoma,undifferentiatedcarcinoma,rhabdomyopsarcoma and diffuse B-LARGE LYMPHOMA.(19) IHC(REQUIRED FOR 
UDEC) 

• CK- CK-(ae1/ae3,8,18 )is frequently positive, CK- 18 more frequently positive(1) 
• CAM5.2 (2) 
• EMA- usually focally positive, very rarely diffusely positive 
•     special emphasis should be give to intensity of staining of keratin AND EMA than the percentage of staining(3) 

 IHC(REQUIRED FOR UDEC) 
CK- CK-(ae1/ae3,8,18 )is frequently positive, CK- 18 more frequently positive(1) 
CAM5.2 (2) 
EMA- usually focally positive, very rarely diffusely positive 
    special emphasis should be give to intensity of staining of keratin AND EMA than the percentage of staining(3) 
ER/PR- CONFLICTING DATA(1) 

• Relative  frequency loss of SMARC4 and SMARC2 
• Vimentin –ve or may be focally positive,Focally positive CD-10(2) 
• Focal positivity for S-100, CD- 56 
• Recently  CD-34 expression, 

 UEC- is completely negative SMA, desmin ,HMB-45 
                 OTHER IHC  MARKERS FOR UEC 

• Synaptophysin, chromogranin,CD56- usually –ve, may be focally positive(4,5) 
• P-16-is diffusely / stronglypositive +/_ve  
• P53 wt- weakly nuclear positivity seen 

    SPECIFIC UEC- NEARLY HALF HAVE LOSS OF ONE MMR PROTEIN, E- CADHERIN(4,5) 
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FIG 14 

 
Uec  and iha stainind of EMA FIG15 
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FIG-16  UEC AND p-16 . p53 ihc 

 
 

 
Fig -17 endometrial carcinoma with lynch syndrome 
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Fig-18 

 
 

 
 
 
 
 

• ENDOMETRIAL HYPERPLASIA VS ENDOMETRIAL INTA EPITHE LIAL CARCINOMA VS ENDOMETROID 
CARCINOMA  

• EIN- loss of PAX-2(20), NUCLESR BETA CATENIN, MLH1 OR PTEN LOSS 
• ENDOMETROID – ADDITIONAL LOSS OF ARIDIA and incresed expression of Ki-67(21) 
• Endometrial stromal vs uterine smooth muscle tumor 
•     cellular leiomyomas   
• Smt  are h- caldesmon desmin NOT CD 10  
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Fig-12 

D/D UEC(SPINDLE CELL MORPHOLOGY) 

 
FIG-19 

POORLY DIFFERENTIATED CARCINOMA OF ENDOMETRIAL CARCINOMA 
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POORLY DIFFERENTIATED CARCINOMA OF ENDOMETRIUM OF SPINDLOID CELL MORPHOLGY FIG 20 

 
              
     SPINDLE CELL CARCINOMA IS A POORLY DIFFERENTIATED       CARCINOMA.  BASICALLY A DIAGNOSIS OF 
EXCLUSION-  
  
          GRADE 3 endometroid adenocarcinoma– 
           Spindle cell pattern firstly -the low grade   endometroid carcinoma immature squamous        differentiation 
           Solid  pattern of serous cancer –  
           CARCINOSARCOMA 

•         Rhabdomyosarcoma  
• Lymphoma 
• Melanoma 
• Secondly- those woman on hormonal therapy may show spindle pattern 
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uec/endometroid (7 ) 

Morphology                UEC                         
ENDOMETROID 

• Growth                  Diffuse                    
solid  and glandular 

• Glands                    absent                
present in 1-4% of      
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                         UEC/SEROUS(8) 

• Morphology   -  pappilary formation, psammo--bod ies  
    Solid  pattern of serous cancer – ihc –p53 ,+,shows a diffuse  ck positivity 
Carcinosarcoma / uec(SPINDLE CELL MORPHOLOGY)(8)  

•  there is disinct compartmentalisation  of the carcinoma and sarcomatous component.there are presence of heterologous 
elements. 

  
• Morphological  features  is enough for diagnosis 
•  High +VE WT-1/P53  is helpful  indifferentiating  from spindle carcinoma( 9)  

 
 

• RHABDOMYOSARCOMA  / UEC (SPINDLE CELL MORHOLOGY)(10) 
• Uniform  spindle cell with a herring bone pattern 
• Negative or else focal reactive FOR CK 
• SMA -+VE 
• DESMIN+VE, MYOGLOBIN+, CALDESMON  
• +ve in spccBAF-47(INI-1 )  this protein is lost in rhabdoid tumor, 
•    nuclear expression of is maintained  in UEC  

               IHC PANEL SPINDLE CELL CARCINOMA- 
•   Specific panel KERATIN(AE1/AE3) AND EMA 
• This panel helps differentiating the SPCC from sarcoma 
•  Some cases of spcc show CEA and P63 positive(x3. neville etal elseveir pathology) 
•  These two above markers are additional epithelial markers may be done in few spcc, cytokeratin negative , with 

mesenchymal metaplasia and vimentin +.(5) 
• Very rarely SPCC , may  be SMA +VE THEN A KI-67. 60% IN SARCOMATOUS  regions, 40% in ccarcinomatous  

regions(6) 
 
        CERVICAL  CANCERS IHC  

                                
uec/endometroid (7 ) 

Morphology                UEC                         
ENDOMETROID 

• Growth                  Diffuse                    
solid  and glandular 

• Glands                    absent                
present in 1-4% of      
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•  cervical squamous neoplasia vs bening mimic(reactive or metaplastic squamous changes, atrophy and cytologic atypia artefect) 
• P 16- HPV INTEGRATION   is STRONGLY diffusely positive both nuclear and cytoplasm , involving the basal third of 

epithelial cells(block staining’) 
• P-16 block sensitivity posite for HSIL,AND ONE THIRD OF LSIL 
• ALTHOUGH HSIL(cin3) is almost invariably positive for p16 the other extremity lsil(cin2) is negative 
• P16 positive LSIL progresses whereas negative LSIL regresess  

 
• Ki-67 – positive  HSIL 
• SCJ MARKERS(ck-7,ck17,mmp7) 
• Ck-7 is widely used 
• Positive lsil likely to be progressive (21) 

 
fig-21 

 

IHC FOR SYNDROMIC GYNAECOLOGICAL  CANCER 
• Lynch syndrome- IHC MLHI , MSH2, MSH6,PMS2 
• HBOC -REAL TIME PCR FOR BRCA ANTIBODIES 

 unexpected immunostains – some organ specific ihc not properly muellerian have also been described in gynaecological tumors (22) 
CDX2  - colonic , intestinal. oespghagesl. biliopancreatic,  positive in ovarian mucinous carcinomas 36%-94% 
    cervical adenocarcinokas- 39% 
     endometrial carcinomas -6-44% 
     ovarian endometroid  carcinomas- 0- 
    D2-40 A(ALSO KNOWN AS -PODOPLANIN), is a mesothelial and lymphatic endothelial marker 

• Besides gynaecological adenomatoid tumors, peritoneal mesothelioma, vascular tumors variable portion of ovarian carcinomas 
• 10%-60% of serous carcinomas 
• 0-16% mucinous carcinomas 
• 0 -55%-CCC 
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• It is used to differentiate dysgerminoma from other germ cell malignancies,because invariably positive in 
dysgerminoma  

 
    D2-40 A(ALSO KNOWN AS -PODOPLANIN), is a mesothelial and lymphatic endothelial marker 

• Besides gynaecological adenomatoid tumors, peritoneal mesothelioma, vascular tumors variable portion of ovarian carcinomas 
• 10%-60% of serous carcinomas 
• 0-16% mucinous carcinomas 
• 0 -55%-CCC 
• It is used to differentiate dysgerminoma from other germ cell malignancies,because invariably positive in 

dysgerminoma  
• GATA-3  - IS COMMONLY USED IN BREAST AND UROTHELIAL DERIVATION 

   GAATA-3 IS FOCALLY POSITIVE IN ENDOCERVICAL, ENDOMETRIAL, OVARIAN ADENOCARCINOMAS IN UP TO-
18%,23%,10% 
    Brenner diffusely GATA-3 POSITIVE 
    all  GTN and totality of mesonephric carcinomas 95%express Gata-3 positive 

• TTF-1 Thyroid Transcription facxtor-1- is primary marker of  lung and thyroid 
    Ovarian(3%-39%, endometrial carcinoma(2%-23%), cervical adenocarcinoma(4%) (23) 
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Fig 22 ( IHC STAINING OF RARE GYNAECOLCOLOGICAL MALIGNANCIES) 

ABBREVIATIONS – UEC- UNDIFFERENTIATED ENDOMETRIAL CANCER 
EIN-ENDOMETRIAL INTRAEPITHELIAL NEOPLASIA 

SPCC – SPINDLE CELL  CARCINOMA 
 

CONCLUSION 
         Whenever  the   morphology  or diagnostic dlilemma , we should consider frequency of primay and metastasis  at the site.There 
should  be  a hiearchy in use of markers and then to specific marker pannel .  The  mmunochemistry  also help in providing knowledge 
about  the progression of lesio e.g P16 lsil , p53 in EIN 
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Abstract- Land Surface Temperature (LST) was heavily influenced by urbanization, is a significant parameter in urban environmental 
analysis. This study was investigated the urban environment characterization of surface temperature changes of two biggest economic 
cities of Myanmar. Moreover, the intension of this study is to analyze with demonstration and verify the spatial distribution property 
of the LST with urban spatial information, related Normalized Difference Vegetation Index (NDVI) using the Remote Sensing (RS) 
data and Geographic Information System (GIS). The presence of LST was analyzed using Landsat 5 Thematic Mapper (TM) and 
Landsat 8 Operational Land Imager (OLI) images of March 2006 and 2015 for Yangon and Mandalay. The study revealed that the 
recorded higher temperature since 2006 to 2015 for both study areas. The LST of Yangon was much stronger than Mandalay where 
the heat was trapped that is, the built up areas of higher urbanization. There exists a strong negative correlation between LST and 
NDVI of Yangon, owing to less coverage of vegetation. Therefore, the consequences of LST and NDVI relationship showed that the 
negative and scatter plots of linear regression were proved that Yangon was stronger correlation than Mandalay area from 2006 to 
2015. 
 
Index Terms- Yangon and Mandalay cities, Normalized Difference Vegetation Index, Land Surface Temperature, linear regression 
 
 

I.     INTRODUCTION 
Urbanization is the main cause of urban transformation and they impact on Land Surface Temperature (LST). The rapid urban 
expansions have caused urban changes, which affect the ecological environmental process at local and regional levels, especially the 
Urban Heat Island (UHI) [1] [2] [3]. Urban changes are manifested through conversion and modification, which are caused by 
interactions between climatic and anthropogenic forces owing to its inherently complex nature [4] [5]. With increasing urbanization, 
understanding the impacts of climate change upon the urban environment will become ever more important. This increasing trend in 
global urbanization influenced many researchers to investigate the potential impacts of man-made activities on urban thermal 
environment such as LST and UHI effect [6]. Because of the urbanization, where the natural vegetation areas are replaced by 
impervious surfaces, such as metal, asphalt and concrete [7] [8]. 
Currently, urbanization is considered the most important driver of climate change [9]. Unplanned and haphazard urbanization coupled 
with the poor building design are the biggest causes of heat islands in cities. As addressed in previous studies, intensive and rapid 
urbanization changes, which has exacerbated the ongoing impacts on the climate system [10]). Lambin et al. (2003) further indicate 
that the complexity of these factors can be simplified to themes that relate various drivers to particular urban changes or primary cause 
of LST change.  
This is because the importance to these factors depends on the situation and spatial scale of study. Research has shown that UHI is 
primarily caused by the built environment in urban areas, in which natural areas are replaced with non-permeable and high 
temperature surface of concrete and asphalt [11]. The distinct behaviors of the urban thermal environment are related to urbanization 
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both in natural and anthropogenic surface [12] [3] as different surfaces modify the structure, composition, and energy balance of the 
environment. Although the investigation of research works related with urban growth, socio-economic situation for the Yangon Mega 
city and Mandalay regions, while the examination for LST of Yangon and Mandalay were still unexplored. However, analysis of 
urban sustainable development and transformation were examined [13] [14]. Despite the fact that Yangon and Mandalay exert strong 
centripetal forces and were rapidly growing cities of Myanmar, there was a scarcity of research on urban changes and the creation of 
microclimates. Considering the importance of the observation of LST and NDVI changes, it was become an imperative area of this 
research. Therefore, this paper approached to investigation of the LST changes and analyzed on the regression of correlation between 
LST and NDVI. 
 

II. STUDY AREA 
The two largest cities of Myanmar, Yangon and Mandalay, were presented in a comparative analysis for this study.  Through the area 
of two cities vary in terms of indicators of physical and social features, the growth with respect to population size were in contrast to 
each other. Mandalay is located in the central of the country and it was royal capital of Myanmar. Yangon, on the other hand, is a 
coastal city and the former national capital and largest urbanization area of Myanmar. Yangon encompasses a milieu of prime 
financial institutions, main sea port of Special Economic Zone (SEZ) and company head offices. The study area of Yangon is larger in 
area than Mandalay. The population of Yangon, according to the census in 2014, was 7.3 million as the compared to 1.2 million in 
Mandalay. Yangon and Mandalay areas are the critical networks commercial centers of Myanmar (Fig. 1.a, b and c). 
 

 
 
                                                      Fig. 1. (a) Study Area in Myanmar (b) Mandalay (c) Yangon 
 
 
 
 

III. MATERIAL AND METHODS 
3.1 Satellite data 

For the research paper, satellite data needed to estimate LST and associated with the NDVI of the Yangon and Mandalay. Since the 
objective was observed to compare the two large cities of Myanmar, both of the images were taken from the same year and 
represented the same season. To measure the quantitatively LST intensity and NDVI, the study areas were selected from Landsat 5 
Thematic Mapper (TM) images and Landsat OLI 8 images of March, 2006 and 2015 for Yangon and Mandalay. Imageries of satellites 
were distributed free from the following United States of Geological Survey (USGS). Details of the remoted sensed data of this study 
were shown in Table 1. 
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3.2 Calculation for NDVI 
The calculation of NDVI in satellite image was generated from the red band and near-infrared band. It appropriately represents the 
coverage and health of vegetation for the study areas. NDVI has been found to be a good indicator of surface radiant temperature 
[15] [16] [17] [12]. NDVI is to use the relationship between LST and LULC cover using the zonal description and linear regression 
correlation method.  
 

 
 

In the other words, NDVI value is related to LULC class. Linear regression between NDVI and LST has been calculated. 
 

3.3 Estimation of LST 
LST was derived from geometrically corrected Landsat TM 5 (band 6), and Landsat 8 Operational Land Imager (OLI) Thermal 
Inferred (TIR) channel (band 10 and 11). Based on [18], a three step process was followed to derive brightness temperature from the 
Landsat 5 TM images in this research.  
The first step, the Digital Numbers (DNs) of band 6 were converted to radiance (RTM6) with the spectral radiance scaling method the 
formula used in this process is as follows:  
 

 
 

Retrieval of LST from the Landsat 8 OLI Images, the first step of the calculation for the Top of Atmosphere (TOA) spectral radiance 
for the 2015 based on the following formula: 
 

 
 

The second step, the radiation luminance of the all satellite images were converted to at-satellite brightness temperature in Kelvin. K 
values vary according to the value of band specific thermal conversion constant from metadata (Table 2). 

 

 
 

 

 

 

 

Finally, the emissivity corrected LST were computed according to [19] and [20] as the formula: 

 

Table 1. Acquisition of Landsat Satellite Images L5 TM (2006) and L8 OLI8 TIRS 2015 

 Satellite Dates 
Yangon Landsat 5 TM 2006-03-12 

Landsat 8 OLI/TIRS 2015-03-21 
Mandalay Landsat 5 TM 2006-03-05 

Landsat 8 OLI/TIRS 2015-03-14 

 

 

Table 2. The Value of Band Specific Thermal Conversion Constant from metadata 
Sensor K1 (watt/ (m2 x ster x µm)) K2 (watt/ (m2 x ster x µm)) 

Landsat 5 TM 1260.56 607.76 

Landsat 8 OLI 
BAND_10 = 774.8853 BAND_10 = 1321.0789 

BAND_11 = 480.8883 BAND_11 = 1201.1442 
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Where:  is At-satellite brightness temperature (K), w is wavelength of emitted radiance w is wavelength of emitted radiance (  
=11.5 μm) [21] will be used,  is h c / s (1.438  10-2 m K), (S) (σ) Boltzmann constant (1.38  10-23 J/K), h means the Planck’s 
constant (6.626  10-34 JS) and c means velocity of light (2.998  10-8 m/s).  
The  is land surface emissivity, which was obtained using NDVI Threshold Methods [21] (Markham and Barker, 1985). Pv (P) is the 
proportion of vegetation obtained according to [22] as the following formula precisely. After all these processes, LST dataset ready to 
use it. 

 
 

IV. RESULT AND DISCUSSION 
4.1 Spatio-temporal variation of LST and NDVI 
LST and NDVI were generated for the years 2006 and 2015 for the Yangon and Mandalay areas as shown in below in Fig.3, and 4. 
From the visual interpretation of the resulted maps, they were very clear that the area covered by green vegetation contains the lowest 
temperature and bare land, harvested land and built up areas having the highest temperature of Yangon and Mandalay areas within two 
study periods.   
Table 5 was extracted the mean LST and maximum NDVI value from the classification statistics data. According to this data, although 
the LST were increased, the maximum value of NDVI were decreased within two study areas. These results showed that the mean 
LST of Yangon was 33 ºC in 2006 and elevated to 36 ºC in 2015. On the other site, in Mandalay, the mean LST rose from 28.11 ºC in 
2006 to 32.43 ºC in 2015.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            Fig. 3. Spatial variation of LST in (a) Yangon area (2006), (b) Yangon area (2015), 
          and Spatial variation of NDVI in (c) Yangon area (2006), (d) Yangon area (2015) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 

(b) 

(c) 

(d) 

Table 5. Average LST Changes of Yangon and Mandalay areas (2006-2015) (unit : ºC) 
  2006 2015 Change 

LST (ºC) MIN(ºC) MAX(ºC) MEAN(ºC) MIN(ºC) MAX(ºC) MEAN(ºC) MEAN(ºC) 

Yangon 24.68 40.92 33 26.89 47.82 36 3 

Mandalay 21.17 35.46 28.11 25.18 39.66 32.43 4.32 
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V.  
VI.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 4. Spatial variation of LST in (a) Mandalay area (2006), (b) Mandalay area (2015), 
and Spatial variation of NDVI in (c) Mandalay area (2006), (d) Mandalay area (2015) 

 
4.2 Spatio-temporal Changes of LST and NDVI 
The information of LST changes in Yangon and Mandalay areas for 2006 and 2015 can be seen at Table 5. These data were calculated 
the changes of mean temperature of Yangon was 3 ºC and 4.3 ºC of Mandalay. The Mean LST of Yangon area (33 ºC in 2006 and 36 
ºC in 2015) was higher than Mandalay area (28.11 ºC in 2006 and 32.43 ºC in 2015). The visual situation of vegetation pattern has 
been found mixed pattern and higher NDVI was covered with the scatter forms for the two study areas. The maximum value lost about 
0.07 (0.67 - 0.6) in Yangon and 0.03 (0.49 - 0.46) in Mandalay area within the study periods.  
 
4.3 Correlating LST and NDVI 
Lowest LST was found in areas of high vegetation cover since the amount of vegetation determines the LST by latent heat flux from 
the atmosphere via evapotranspiration. The correlation between NDVI and LST has shown to be valuable for studies of urban climates 
(Feizizadeh and Blaschke, 2013). For the LST and NDVI relationship, the values of LST and NDVI of 1556 samples points were 
selected without water body. In order to disclose the variance of LST and NDVI in different directions, the pixel values of LST and 
NDVI were derived based on the random samples of two study areas for two periods. 
The results were shown by an obvious inverse correlation for both study areas within 2006 and 2015. The association of correlation 
coefficient of linear regression relationship between LST and NDVI of Yangon and Mandalay can be seen in Fig. 5.  The correlation 
coefficient of Yangon was (-0.7087) and (-0.8766), and the result of scatter plot of linear regression was (-0.64) and (-0.7273) of 
Mandalay for 2006 and 2015.  
 
 

(a) 

(b) 

(c) 

(d) 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9347
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              389 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9347   www.ijsrp.org 

 

 
Fig. 5. Scatter plot of linear regression analysis between LST and NDVI in Yangon area  
(a- 2006, b- 2015), Mandalay area (c- 2006, d-2015) 

 

V. CONCLUSION 
(1) The Republic of the Union of Myanmar is the second largest Southeast Asian country with a population of 51.48 million of which 
70.4 percent (36.58 million) lives in rural area. Remaining 29.6 percent (14.9 million) lives in urban area of which 20 percent live in 
Yangon and Mandalay. One of the talking stories in Myanmar especially residents in Yangon and Mandalay said that “hotter Yangon” 
“hotter Mandalay” between competition for their heat feeling.  
(2) With Yangon’s rapid population growth and economic development and accelerated process of urbanization was higher than 
Mandalay. The scales of urban extension were expanding, buildings were becoming taller and denser, and industries were increasing 
discharging pollutions, all of which causes effect to varying degrees in Yangon and Mandalay areas.  
(3) Mandalay, an inland city, possesses mixed wider vegetation cover and River Ayeyarwady cutting   closed with the city have a high 
influence in moderating the surface temperature. On the other hand, Yangon is a coastal city with the lower vegetation cover than 
Mandalay. The LST was much stronger where the heat was trapped that was, the built up areas. There are three rivers and two creeks 
are flowing around and through Yangon, thereby having low carrying capacity. Yangon suburban areas were adjoining the creeks, sea 
and lakes act as heat sinks.  
(4) The study revealed that recorded higher temperature since 2006 to 2015 for both study areas. This was proven by the negative 
correlations of LST with NDVI. Yangon area was affected stronger relationship between the LST and NDVI correlation than 
Mandalay both 2006 and 2015. 
(5) By using multi-temporal remotely sensed data and statistical analysis, this paper was presented better results for the spatiotemporal 
patterns of LST using fewer remotely sensed data images focusing relatively on Yangon and Mandalay areas.  
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Abstract: The purpose of this research to describe the enhancement of the concept of social sciences students of Grade V Elementary 
School Sidotopo I/48 Surabaya, using role-playing methods. The research was conducted using the method of research action Class 
(PTK) with the design of the research model Kemmis and Mc. Taggart. The study was implemented in 3 cycles. The subject of his 
research was a grade V student of Sidotopo I/48 Elementary School totaling 32 students. Data collection using observation techniques, 
study results (understanding concept) and documentation. Data on observation result is an observation of teacher activity using role-
playing method and observation of student activity in learning. The concept of the understanding test is the study result test of the 
cognitive aspect is comprised of the final evaluation of each cycle to measure the success of IPS learning by applying the role-playing 
method of video-assisted. The results showed that the use of video-assisted role-playing methods could improve the understanding of 
the student concept, demonstrated by the acquisition of average grades and the classical submission percentage from cycle I to cycle 
III. The understanding of the student concept in the I cycle shows an average value of 62.50, a classifying percentage of classical 
21.80% with fewer categories. It increased to 70.94 in cycle II with a classical percentage of 53.13%, with sufficient categories. The 
average III cycle of the student's value increased 76.56 percentage of the classic 81.25%, with very good categories. 
 
Keywords: Role Playing, Video, Concept Comprehension 
 

I. INTRODUCTION 

The education of social sciences in primary schools is expected to provide knowledge and understanding 

to students in preparing for the real and objective social world and making them a good citizen. The teaching of 

social sciences in elementary school should be able to provide experience, instill meaningful concepts and a 

strong foundation in the child as a provision in his life later. Thus, the significance of the learning of social 

sciences is very important.  

The fact that occurs in the field, based on the results of the learning of the social sciences in elementary 

school especially the elementary School of Sidotopo I/48 in the delivery of social sciences materials is still 

informative and demanding cognitive aspects (memorization) dominated Teachers and less involve students in 

the teaching and learning process. This makes students lazy to understand the information and concepts both in 

the book and delivered by the teacher, social sciences are considered difficult subjects, many memorizations, 
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boring. Students lack the courage to convey their opinions in front of the class so that students are less able to 

explore the ability to communicate to the fullest. Making students passive in learning. Students ' enthusiasm in 

learning is also low. This is evidenced by the students ' repeated results in the subjects of social sciences, only 6 

students are able to reach the limit of maximum submission criteria. The average value of the social learning 

outcomes is 62, far below the maximum submission criteria of the 73. Low learning outcomes due to lack of 

understanding of students ' concept of material due to less meaningful learning. 

One alternative learning method that can be used to improve the meaningfulness of learning is a video-

assisted role-playing method. The Video in this learning serves as a learning medium that assists students in 

understanding the situation, assisting in shaping and directing roles (Huda, 2013, p. 119). The method of role-

playing is often also called by the method of Sociodrama (Suhanadji, 2003, p. 178). According to Hamalik 

(2004, p. 214), It explains that the role-playing method is a learning method in the process done by giving 

learners a certain role to dramatize in a stage. The learning method of play with the way students play a role and 

it involves a happy element especially for elementary school students who are still at the time of play and 

concrete operations. The excitement here means the rise of student interest so that there are full involvement 

and the creation of the material that is learned. Through learning, methods play the role of the material learned 

will be effective and durable in memory because students play directly, explore the subject of problems based 

on the role that is played (Suprijono, 2016, p. 84). With the learning methods of role-playing students can 

describe the understanding (concepts) in the form of practice and fun examples.  

Based on the problem, the objectives of this research are as follows: (1) Describing students ' activities 

when learning to play a video-assisted role in social science class V Elementary School Sidotopo I/48 Surabaya, 

(2) Describing teacher activity at the time of learning to play a video-assisted role in social science class V in 

elementary School Sidotopo I/48 Surabaya, and (3) describe the understanding of the concept of students after 

learning Learning role-playing video-assisted in social science subjects V Class elementary School Sidotopo 

I/48 Surabaya. 

In this study, researchers presented several reviews of relevant research libraries among others. First, 

research on Dedi Rizkia Saputra (2015). Application of Role-Playing method to improve social science results 

in students of Class V Elementary School State 2 Kecemen, Manisrenggo, Klaten. The results of the study 

demonstrate the role-playing method can increase the activity and learning outcomes of the second graders ' 

social sciences, research by Rika Evalia Ariyanti (2010). Role-Playing application to improve the understanding 

of folklore text in Indonesian language learning students in the Grade V Elementary School of Tegalweru, 

Malang regency. The results showed an increase in students ' understanding of folklore through role-playing 

methods. 
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The differing research differences above with research that will researchers do lies in the location of 

research, subjects of research, materials, and media used. In this research site research is the primary school of 

Sidotopo I/48 Surabaya, the subject of research is a grade V student as much as 32 students. The subjects used 

in this study were social sciences with the national event material about the proclamation of independence, 

while the media used in this study was a video of the proclamation of independence. 

The field of study that is wanted to be examined in this study is about activity and understanding the 

concept of students seen from the results of students learning cognitive aspects during the study of social 

sciences with the role of playing video-assisted roles. Through the application of the method of playing assisted 

video role play is expected to increase activity and understanding of social science concept of Class V 

elementary School Sidotopo I/48 Surabaya. 

 

II.METHOD 

The research method used is Classroom action research, a form of action research that is applied to the use 

of a video-assisted role-playing method in classroom learning. This is because class action research is able to 

offer approaches and procedures that have a direct impact on the improvement and professionalism of teachers 

in managing the learning process in the classroom (Wardani, 2016, p. 3). 

This research was conducted in Sidotopo I/48 Surabaya Elementary School. The classes used in the 

research subject are V-Class learners, a class of 32 students consisting of 16 male and 16 female-sex learners. 

This class action research uses a Kemmis class action research model & McTaggart, with 3 cycles. The stages 

used are planning, action, observation (are), and reflection (reflecting). 

The data collection techniques in this study are: observation, concept comprehension test (cognitive 

learning test result) and documentation. Data analysis is performed using quantitative analysis techniques with 

percentages. Observation Data includes observation of the teacher's activity and observation of student activity. 

Analysis of observation data is obtained by giving scores on every aspect observed during the learning process 

at each cycle. Analyze the observation data of teacher and student activity using the following formula: 

 

 
Description: 

P = Frequency percentage of an event appears 

f = The number of teacher/student activities that arise 

N = Total activity 
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The test results of the concept understanding at each cycle in the study were analyzed individually and 

classify through the student's cognitive ability test results. Determination of the level of learning in the 

individual study is measured based on the maximum submission criteria of social science subjects ≥ 73. The 

classical learning submission is achieved if ≥ 80% of the number of all students in the class is complete. To 

determine the test scores of understanding student concepts using the equation: 

 
After the calculation of the value of understanding the concept and the average result of understanding the 

concept of social sciences one class, the next step is to find a percentage of the classical submission of the 

students to the learning process. For the analysis of the guidance of the student's classical study of the learning 

process expressed in percentages with the equation: 

 
To facilitate the level of success, the range of assessment criteria used for teacher activities, student 

activities and the results of understanding the concept of students is as follows: 

Table 1. Student Activity Criteria And Learning Outcomes (Arikunto, 2008: 128) 
80% - 100% = Excellent 
61% - 80% = Good 
41% - 60% = Enough 
21% - 40% = Less 

The performance indicators in this research are based on the limit on the minimum criteria of the Social 

Sciences (KKM), which is 73 and the target of minimum mastery of the student concept is 65. Performance 

indicators are said to be achieved and the mastery of the national event concept about the proclamation of 

Indonesian independence increased if at the end of the student cycle which earned the value ≥ 73 to 80% of the 

student number (classical-proof percentage Reaching 80%) And students who get a value of ≥ 73 more than 

75%. The results of the observation percentage of teacher activity and students reached 80%. 

 

III. RESULT AND DISCUSSION 

In this section are displayed the results of the study of the role-playing method of video-assisted roles to 

increase activity and understanding the concept of students seen from the outcome of learning cognitive aspect 

in the subjects of social science of national event About the proclamation of Indonesian independence. This 

class action study was conducted through 3 cycles with a 3x35 minute allocation time per meeting. 

The first cycle activity was held on 6 May 2019, the second cycle was held on 9 May 2019, the third cycle 

on 13 May 2019. Learning using role-playing methods is implemented through nine phases. The first phase is 

warming. In this phase, the teacher introduces students to the problem that they are aware of as a matter of 
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study. The second phase selects the player (participant). Teachers and students discuss the character of each 

player and determine who will play it and how the role will be played. The third phase set the stage. Teachers 

and students discuss where and how the role setting will be played and what needs are needed. The fourth 

phase, preparing observers. The fifth phase plays (role-playing begins). Role-playing is done based on 

predefined scenarios and role divisions. Sixth phase, discussion, and evaluation of the role. The seventh phase 

plays again based on evaluation results. Eighth phase, discussion, and final evaluation. Ninth phase, sharing of 

experience and generalization make conclusions. 

Observation is carried out during the learning activities with the following data:  

Table 2. Recapitulation of the results of teacher and student activity 

No Cycle Percentage of teacher activity Percentage of student activity 

1 Cycle I 70,90% 67,65% 

2 Cycle II 77,10% 74,40% 

3 Cycle III 84,25% 80,90% 

From the observation of the cycle, I obtained a percentage of the implementation of the teacher activity 

70,90%, so it needs to continue in the next cycle. In the cycle, II earns a percentage of 77.10%. Indicates an 

increase of 6.2% from activity cycle I. In the III cycle it gains a percentage of 84.25% increase by 7.15%. This 

percentage has already fulfilled the indicator of success in research of 80%. The achievement of the student 

activity is 67.65% in cycle I. The percentage has not yet reached the specified success indicator. This is because 

students are not accustomed to role-playing methods, so they are still passive. In cycle II the percentage of 

activity achievement of 74.40% showed an increase of 6.75% in the "good" criteria. On cycle III to 80.90% 

entered in "very good" criteria experienced an increase of 6.50%.  The percentage of success achieved in this 

cycle III has reached the indicator of success specified in this study of 80%. 

The test of understanding the concept in this study was the test results of the student's cognitive outcomes 

conducted by delivering tests at each end of learning from the activity cycle I to cycle III. Recapitulation of 

student learning results from cycle I to cycle III can be seen in the following table: 

Table 3. Recapitulation Of Student Learning Outcomes 

No Cycle The average value of 
learning results 

The percentage of classical 

1 Cycle I 62,50 21,80% 
2 Cycle II 70,94 53,13% 
3 Cycle III 76,56 81,25%  

From the table, it is known that in Sisklus I the average value in the classical is only 62.50, as many as 7 

students from 32 students are completed in the learning percentage of submission 21.80%. Students who got a 

value of ≥ 65 new 12 students 37.5%. These results are still far from the success criteria of 80%, so the research 
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continues to cycle II. One of the causes of the low achievement criteria is not yet usually used by students to use 

the role learning method, they still feel shy in the learning process so that the mastery of concepts still And 

students are still struggling to work on evaluation questions.  

In cycle II as many as 17 students from 32 students complete study and 28 (87.5%) Students of the value 

of ≥ 65. The average value of learning results in cycle II amounted to 70.94 with a classic percentage of the 

classification of 53.13%. The average value in this II cycle has not reached the minimum submission criteria of 

73 and the indicator of success, but we can see there has been a significant increase of more than 80% of 

students already getting a value of ≥ 65. In this II cycle students are already getting used to the role-playing 

method. Because it has not fulfilled all the success indicators specified in this study then the study continued on 

the III cycle. 

Cycle III as many as 26 students completed in learning 6 students are not completed, 32 students have 

been awarded the value ≥ 65. On average the value is 76.56, the percentage of classifying the classification of 

81.25% with this percentage means that the success indicator has been reached in cycle III, because it has 

reached the indicator of success specified in this study is ≥ 80%, and students who get a value of ≥ 65 more than 

80%. Based on the results of the study and the explanation above can be said that the application of the role-

playing method of video-assisted can improve the understanding of social science concept of grade V students 

of the elementary school Sidotopo I/48 Surabaya. 

 

IV. CONCLUSION 

Based on data analysis, research results on increased activity and understanding of the concept of students 

using the learning method of playing video-assisted role in the elementary School of Sidotopo I/48 then 

obtained conclusions: 1) Percentage The implementation of the teacher's activity on cycles of I-cycle of 70.90% 

in the "good" category, increasing to 77.10% in cycle II and 84.25% in cycle III with the "excellent" category, 

2) student learning activities in the I cycle gets a percentage of 67.65% In the category of "good" rose to 

74.40% in the cycle II category of "good" and 80.90% in cycle III in the category "excellent", 3) Student 

learning results in Cycle I obtained an average value of 62.50 with a proof of compensation of 21.80% criteria " 

Students who have a value of ≥ 65 for 37.5%. In the cycle II student learning results have an average value of 

70.94 with a compensation percentage of 53.13% criteria "enough", students who get a value of ≥ 65 of 87.50%. 

The III cycle of student learning results in an average value of 76.56 with a submission of an 81.25% criterion 

for "excellent" criteria, students who get a value of ≥ 65 for 100%. 4) The learning method of playing a video-

assisted role is one of the methods of learning that can improve the concept of social science students of 

elementary school V grade. 
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Abstract- As mentioned in the Mahāvaṃsa the daughter of King 
Aśoka was Sanghamittā, was married to Aggibrahma. The son of 
these two was Sumana. Whilst the prince Tissa, the brother of the 
Aśoka receiving the pabbajjā from the thēra 
Mahādhammarakkhita with four hundred thousand persons the 
nephew of the Aśoka, Aggibrahma ordained together with them. 
Mahāvaṃsa describes since the time of the Aggibrahma’s 
pabbajjā Sangamttā looked forward to enter the order. Sangamittā 
received the pabbajjā at the age of eighteen. On the same day she 
received the shikshadāna. The directress of Sangamittā was the 
renowned Dhammapālā and her teacher was Ayupālā. She 
received the pabbajjā in the sixth regnal year of king 
Dhammāsōka. 
          The king Dēvanampiyatiss’s nephew Ariṭṭa was entrusted to 
bring the great Bodhi tree and the thēri Sanghamittā. When the 
King Dhammāśoka asked the willingness of the thēri Sanghamittā, 
to go to Sri Lanka, she said “Weighty is the word of my brother, 
O great king; many are they that must receive the pabbajjā 
therefore must I depart thither.” 
          The queen Anulā, who with five hundred maidens and 
women of the royal harem had accepted the ten precepts, wearing 
yellow robe, waited for the pabbajjā, looking for the arrival of thēri 
Sangamiṭṭā. The mention is made in Mahāvaṃsa they were 
aboded in the pleasant nunnery built by the king in a certain part 
of the city. It says since the nunnery was inhabited by these lay 
sisters it became known in Laṅkā by the name Upāsikāvihāra. This 
paper proposes to discuss the significance of all these scenarios.  
 
Index Terms- Mahāvamsa, records, chronicles, pabbajjā 
 

I. QUEEN ANULĀ 
he fifth chapter of Mahāvamsa has been dedicated to the 
Emperor Aśoka (Gunawardana Nadeesha, 2019, vol 9, issue 

7: 230). As stipulated in the Dipavamsa, king Devanampiytissa’s 
queen was Anula (D.v, 1992, 12:83, 174). Bodihvaṃsa remarks 
that the Anula was the consort of Mahānāga, the younger brother 
of king Devanampiyatissa (Bodi.v 1999, 163). At this point 
discrepancies can be identified within the text of vaṃsa tradition. 
Dipavamsa mentions as follows “Queen Anula, surrounded by the 
five hundred women, bowed to the Theras, and hounoured them 
to her heart’s content. Having approached the theras and saluted 
them, she sat down. Mahinda preached them the Dhamma; the 
great teacher exposed the fearful Peta stories, the Vimana stories, 
the Saccasamyutta. When they had heard the most excellent 
doctrine, princess Anula, and her five hundred attendants, like a 

wise man in whose mind faith has arisen, attained the reward of 
Sotapatti; this was the first case of the attainment of a stage of 
sanctification which occurred in Lanka.” (D.v, 1992, 12:83-86, 
174). When King Dhammāśoka asked the willingness of the thēri 
Sanghamitta, to go to Sri Lanka, she said “Weighty is the word of 
my brother, O great king; many are there that must receive the 
pabbajjā, therefore must I depart thither.” (M.v. 1950, 18:18,123.) 
The queen Anulā, who with five hundred maidens had accepted 
the ten precepts, wearing yellow robe, waited for the pabbajjā, 
looking for the arrival of thēri Sangamiṭṭā. The mention is made 
in Mahāvaṃsa that they were aboded in the pleasant nunnery built 
by the king in a certain part of the city. It says that, since the 
nunnery was inhabited by these lay sisters, it became known by 
the name Upāsikā vihāra (M.v. 1950, 18:12,123). As mentioned in 
the Bōdivaṃsa therī Anulā attained Arhantanship with thousand 
follows in the vicinity of Sangamitta. 
 

II. SENDING BODI TREE TO SRI LANKA 
          The planting the Bodhi tree in the vase has been depicted 
quite miraculously in the vamsa tradition (Gunawardana 
Nadeesha, 2019, vol 9, issue 7: 238). The great Bodhi tree was 
brought by in a ship across the Ganges. The Mahāvaṃsa noted that 
thēri Sanghamitta accompanied with eleven bhikkhunis. It has 
taken one week for the Bodhi tree to arrive at the port Tāmalitti. It 
is mentioned that, having placed the Bodhi tree on the shore of the 
ocean, King Asoka worshipped it once more by bestowing upon 
the great kingship on it (M.v. 1950, 18:8,128). The Mahāvaṃsa 
further says emperor commanded to the noble persons, eight of 
each of the families to raise up the great Bodhi tree and descending 
there into the water till it reached his neck and he set down on the 
ship. When the emperor had brought the thēri with the other thēris 
on to the ship he said to the chief minister Mahāariṭṭa “Three times 
I have worshipped the great Bodhi tree by bestowing kingship 
upon it. Even so shall the king my friend also worship it by 
bestowing kingship upon it.” As Mahāvaṃsa indicates the 
emperor stood folded hands on the shore and as he gazed after until 
his sight couldn’t see the Bodhi tree anymore, he shed tears. The 
king Aśoka filled with sorrow at parting from the great Bodhi tree 
Dhammāśoka returned weeping and lamenting to his capital (M.v. 
1950, 19:16,129). 
 

T 
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III. THE ARRIVAL OF THE BODHI TREE 
          The worship of trees were prevailed in ancient Sri Lanka 
(Amaratunga Geethani & Gunawardana Nadeesha, 2019, vol. III, 
Issue VI: 203). The arrival of the Bodhi tree to Sri Lanka is linked 
with quite miraculous stories. The Mahāvaṃsa says that offering 
were provided by many devatās and the nāgas practiced their 
magic to win the great Bodhi tree. While reaching the Bodhi it was 
offered by the Nagās with white and blue lotuses of various kinds, 
Atimutta of honey sweet scent, Takkarika and Kovilara flowers, 
trumpet flowers, and quantities of Bimbajāla flowers, Asoka and 
Sāla flowers, mixed with Piyangu (D.v, 1992, 16:19-20, 194).  The 
thēri Sanghamiṭṭa took the form of a griffin terrified the great 
snake (M.v. 1950, 19:20,130). The serpents had worshiped it for a 
week by bestowing on it the kingship of the nāgas. The great Bodhi 
tree arrived on the seventh day (M.v. 1950, 19:23,130). King 
Devānaṃpiyatissa and  sāmaṇera Sumana looked forward for the 
arrival of the great Bodhi tree, in a place called Samuddapaṇṇsāla 
(M.v. 1950, 19:26,130). The king descended even neck deep into 
the water, together with sixteen noble persons and had taken the 
great Bodhi tree upon his head, and lifted it down upon the shore. 
The king Devānaṃpiyatissa worshiped the Bodhi tree by 
bestowing on it the kingship of Laṅka. He entrusted the duty of 
looking after the great Bodhi tree on those sixteen casts arrived 
with Samgamitta, whilst he himself taking a duty of a door keeper 
(Bodi.v, 1999, 196). He commanded solemn ceremonies of many 
kinds to be carried out for three days (M.v. 1950, 19:32,131). The 
Mahāvaṃsa further says that the Bodhi tree was set down at the 
entrance to the village of the brahman Tivakka (M.v. 1950, 
19:37,131). The road that leads to the Anurādhapura sprinkled 
with white sand, bestrewn with various flowers, and adorned with 
planted pennons and festoons of blossoms. As mentioned in the 
Mahāvaṃsa Bodhi tree was brought to the city of Anurādhapura 
on the fourteenth day. The Bodhi tree was planted at the 
Mahāmeghavanārāma in the eighteenth regnal year of the 
Dhammāsoka (M.v. 1950, 20:1,136). When the Bodi was 
established, the earth quaked (D.v, 1992, 16:33, 195).  
As stipulated in the Mahāvaṃsa thera Mahinda, Bhikkhuṇῑ 
Saṃghamittā, king Dēvanaṃpiyatissa, the nobles of Kājaragāma, 
the nobles of Candanagāma, Brahmana Tivakka and the people 
who dwelt in the island participated in the festival of the great 
Bōdhi tree (M.v. 1950, 19:53-56,132.) One fruit fallen down from 
the east branch of the Bhodi tree, whilst all the gathered people 
gazing at the Bodhi tree. Mahinda thēra took it up and gave it to 
the king to plant. The king planted it in a golden vase filled with 
earth mingle with perfumes. It grew springing from it, eight 
shoots, stood there, the young Bodhi trees were four cubits height 
(M.v. 1950, 19:58,132). When the king saw the young Bodhi trees 
he, with senses all amazed, worshiped them by the gift of a white 
parasol and bestowed royal consecration on them. The eight Bodhi 
saplings were planted at the following places: 

1.  at the landing place Jambukōla on the spot where the 
great Bodhi tree had stood 

2.  at the village of Brahman Tivakka (Bodi.v, 1999, 198) 
3.  at the Thūpārāma 
4. at the Issarasamaṇārāma 
5. in the court of the first thūpa 
6. at the monastery of the Cētiya mountain 
7. at Kājaragāma (Bodi.v, 1999, 198)  
8.  at Candanagāma (Bodi.v, 1999, 198)  

 
          As Mahāvaṃsa says four other fruits were planted, thirty 
two Bodhi saplings sprang and they were planted at a distance of 
a yojana, here and there in vihāras (M.v. 1950, 19:63,133). The 
Bodivamsa gives us detailed list of the places where the thirty two 
Bōdis planted as follows (Bodi.v, 1999, 198-199). The places were 
Malvessā temple, Tantrimalē temple, Mahājallika fishing village 
situated near the coast, Kottiyārama, Polonnaruwa, Rusigama in 
Matalē, Māgama in Ruhuṇa, Vilvala, Mahiyaṇgana, Vilgam 
vehera, Mutiyaṇgana in Uva, Buttala Happoru temple, Situlpavva 
temple in Ruhuṇa, Vanavāsa temple situated west to the taṇgalla 
temple, Veligam temple, Paragoda, Meddēgama, Ganēgama, 
Pusulpitiya in Kotmalē, Vaturē in Māyārata, Beligala, Bellanvila, 
Vanduruva, Vattarama Rajamahāvihāra, Sulugallē, Resvēruva, 
Katiyave, Giribā temple, Mount Yāpahuwa, Kasagalu Vehera and 
Galvehera in Ambalava. 
 

IV. EIGHTEEN CASTS 
          The chapter twenty one, the arrival of the Bodhi tree 
mentions that the emperor Aśoka has sent eighteen persons from 
the royal families, eight from families of ministers, eight persons 
from Brahmana families, eight from families of traders, persons 
from the cowherds and from the hyena and sparrow hawk clans, 
weavers, potters, from all the handicrafts, from the nāgās and the 
yakkhas to watch over the Bodhi tree (M.v. 1950, 19:1-4,128).  
Bodivamsa noted that the king Asoka has given authority to prince 
Vidurinda and the eight gods from different cast to protect the 
Bodi tree. Further the Bodhivamsa mentions king Asoka has sent 
eight persons from following casts; royalist, Setti, Brahmana, 
Kelembhi, trade, archery, Saras, Kilingu, Kapu, Balath, Pehera, 
potters, Malkaru, Osadavatu, Sannasi, cooks, Kumburu, 
ironsmiths, goldsmiths, drum bitters, Satkaru, guards of the parks 
(Bodi.v, 1999, 193). The discrepancy within the text in 
Mahāvaṃsa and Bodhivamsa can be clearly identified. Vedisa 
Devi’s eight brothers also arrived with the eighteen casts. Prince 
Summitta and the prince Bodigupta were the leaders of the above 
group. Sumitta was appointed to watch over the eighteen casts and 
Bodigupta was appointed to watch over the Bodi tree. Four women 
were appointed as perahera bisos to pour water frequently to the 
Bodi tree as well. The eight golden and eight silver vessels were 
given to pour water to the Bodi tree (Bodi.v, 1999, 193).   
 Prince Bōdigupta and Sumitta were highly treated, the 
king Devanmapiyatissa constructed a dwelling house for them 
with the guidance of thera Mahinda (Bodi.v, 1999, 201). As 
stipulated in the Bōdivamsa they were instructed by thera Mahinda 
not to mix with the other cast as they were unique from their casts. 
King Devanampiyatissa has given titles to eight princes who 
arrived with Bodi tree (Bōdi.v, 1999, 201-202). 
Prince Bodigupta – the post of Jayamahālēnā  
Prince Sumitta – the post of Jayamahā Lekakha 
Prince Chandragupta – the post of Malayarāja (Vilbā Janapada has 
been given) 
Prince Dēvagutta – The post of Lakmaharäti 
Prince Dharmagutta – The post of Mōriya situ (Mōriya Janapada 
has been given) 
Prince Sooriyagutta – the post of Koturugātā 
Prince Gotama – the post of Jattaggāhka 
Prince Jutindara – the post of Arakmana 
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          According to the Bōdivamsa king Devānampiyatissa has 
given titles to the rest of the other representatives of different casts, 
who arrived with the Bodi tree (Bodi.v. 1999, 202-203). 

1. Leader of the cast of setti – title of the Kadugannā 
(steward with sward to protect the Bodi tree) 

2. Leader of the cast of Brahmana  – the title of the 
Bamununā (The master of ceremonies to the Bodi tree) 

3. Leader of the cast of Kelembhi – the title of the 
Uturupasnā (to hoist golden and silver flags to the Bodi 
tree) 

4. Leader of the cast of traders – the title of the 
Mahaveledanā (to supply fragrance air) 

5. Leader of the cast of archery – the title of the Maharekinā 
(to protect the Bodi tree from reaching crows) 

6. Leader of the cast of Siras – the title of the Sarasnā 
7. Leader of the cast of Kālingu  – the title of the Kalingunā 

(to provide new flowers to the Bodi tree)   
8. Leader of the cast of Kapu  – the title of the Kapunā (to 

provide five kinds of flowers and serve to the Bodi tree)   
9. Leader of the cast of Balat  – the title of the Doranā (to 

watch the gates of the Bodi tree)  
10. Leader of the cast of Peshakāra (weavers) – the title of 

the Peherakarunā (to provide water strains to the Bodi 
tree) There were three type of treasury in ancient 
Anuradhapura period (Amaratunga Geethani 
&Gunawardana Nadeesha 2019, vol. 9, issue 6:761) 

11. Leader of the cast of Kumbhakāra (potters)  – the title of 
the Kumbalkarunā (to provide vessels to the Bodi tree)   

12. Leader of the cast of Mālākāra – the title of the 
Malkarunā (to make garlands and bouquets  to the Bodi 
tree)   

13. Leader of the cast of Gandhakāra  – the title of the 
Gadakarunā (to provide fragrances to the Bodi tree)   

14. Leader of the cast of Gettam – the title of the Mahasīnā 
(to provide curtains and flags to the Bodi tree) 

15. Leader of the cast of Arakkemi – the title of the 
Mulurekina (to provide rice)   

16. Leader of the cast of Kumburu – the title of the 
Kumburnā (to provide saws and scissors)   

17. Leader of the cast of Lōkuru (Blacksmiths)  – the title of 
the Lōkurunā (to carve in gold and silver at the 
ceremony)   

18. Leader of the cast of Rankaru (Goldsmiths) – the title of 
the Ata Telinā (to make fences and vessels in gold and 
silver.)   

19. Leader of the cast of carpenters – the title of the 
Muduntavaruna (to make hood carpets above the Bodi 
tree with the help of artist.)  

20. Leader of the cast of Gāndarva cast  – the title of the 
Maha Palavana (to beat drums three times per day)  

21. Leader of the cast of Jatrakāra – the title of the Satkrunā 
(to provide flags to worship the Bo tree)   

22. Leader of the cast of Udyānapāla (guard of the parks)  – 
the title of the Uyan Gov Vedärum (to cultivate flower 
plants to provide flowers to worship the Bodi tree)   

 
          The King Devanampiyatissa appointed one thousand 
families and he bestowed on them eight golden drums for the 

performance of the rites of royal coronations and other festivals. 
He gave them one danawwa (land area) and appointed the minister 
called Chandragupta to protect the Bodhi tree as well (D.v, 1956, 
16:37-38, 223). He built a palace called Dēvagupata, lands were 
donated and revenues of villages were granted to them (D.v, 1956, 
16:39, 195). As stipulated in the Bōdivamsa four royal virgins 
were appointed to pour water to the Bōdi tree with golden and 
silver vessels. They were called as Perahära Bisō. The king 
Devānampiyatissa has given titles, vested villages on the leaders 
of the different casts and inquired, whether the clan of the 
Mahalänās got established in Sri Lanka from Mahinda. Thēra said 
that although the clan was established the roots of the same were 
not properly established yet.  When the two Mahalänās (two 
brothers of Dēvi Vēdisa) pay homage to the Bō tree with their 
children and grandsons the clan should be properly established 
(Bodi.v, 1999, 204).  
          As remarks in the Bōdivaṃsa prince Bōdi Gupta was 
married to a sister of Bodimittā, a female novice called Sunandā, 
who dwelled with Sanghamitta in the Hatthalhaka nunnery. Prince 
Sumitta was married to a princes Sumanā who dwelled at the same 
nunnery. She was one of the grand daughters of Vēdisa Dēvi.  Devi 
Sunandā has given birth to two sons called Mahinda and 
Vidurinda.  Dēvi Sumanā has given birth to Kashyapa and 
Sanghamitta (Bodi.v, 1999, 204). They were treated as purely 
born, as they were not mixed with any cast. They were given with 
the following titles by king Devānampiyatissa. Prince Mahinda 
was given the title of Sululiya Mahalēnā, Prince Kāshyapa was 
given the title of Perahära Mahasitunā, Prince Vidurinda was 
given the title of Lakdivpirisidunā and prince Sanghamitta was 
given the title of Sulusitunā. They were instructed to arrange 
festivals annually by king Devānampiyatissa. The eight merchant 
guilds who had brought the great Bodhi tree hither were named 
there, form the ‘Guild of the Bōdhi-bearers’ (M.v. 1950, 
19:67,133).  
          Dipavamsa mentions that the four Bhikkunis who brought 
the Bōdi branches to Sri Lanka in the past, were  Rucinandā, 
Kanakadattā, Sudhammā and Sanghamittā. Further it also 
mentions the place where the four Bō trees were planted (D.v, 
1956, 17:22-24, 197). The Kakusanda Buddha’s Sirisa Bō tree 
alias Mahari tree was planted in the Mahātīrta garden. The 
Konāgamana Buddha’s Dimbul Bō tree was planted in the 
Mahānāma garden. The Kasup Buddha’s Nugaruk Bō tree was 
planted in the Sāgara garden and the Gauthama Buddha’s Esathu 
Bō tree was planted in the Mahāmēgavanna garden. It is also 
mentions the four converters of Tambapanni go as follows; (D.v, 
1992, 17:25, 197).  
Mahādeva who possessed the six supernatural faculties 
Sumana versed in the analytical knowledge 
Sabbananda possessing the great magical powers 
Learned Mahinda.  
 

V. MONASTERY OF THE HATTHĀḶHAKA 
          The king’s state elephant was used to wander about at the 
border of Kadamba flower thicket. Since they knew that this place 
was pleasing to the elephant they put up a dwelling house for 
elephants there. One day the elephant could not take the food given 
to him and the king questioned the thēra (M.v. 1950, 19:74,134). 
The thēra told the king that the elephant would have felt that a 
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thūpa should also be built in the Kadamba flower thicket. Hence 
the king built a thūpa, with a relic, in the very place and a house 
for the thūpa. The great thērῑ Sanghamittā, who longed for a quiet 
dwelling place, because of the too great crowding of the vihāra 
where she lived, went to the thither. The king Dēvanaṃpiyatissa 
ordered for the erection a pleasing convent for the bhikkuṇῑs 
within the close vicinity of the thūpa house. Since the convent, 
built for the bhikkhuṇῑs was within close proximity to the elephant 
post it was known by the name Hatthāḷhaka vihāra  (M.v. 1950, 
19:83,135). The monastery of Hatthāḷhaka built by the king 
Dēvanampiyatiss, consisted of twelve buildings (M.V. 1950, 
19:69,134). There were three important buildings there. In one 
building the mast of the ship that had come with the great Bodhi 
tree was set up. In one the rudder, and in the other one the helm 
were kept (M.V. 1950, 19:70,134). This can be taken as the oldest 
evidence of a museum that had been recorded in the Vaṃsa 
tradition.   
 

VI. ORDER OF NUNS IN SRI LANKA DURING THIS PERIOD  
          Thēra Mahinda is stipulated as Dīpaprasādaka in Sri Lanka 
(Gunawardana Nadeesha, 2019, vol 9, issue 6: 634). The 
Dipavamsa depicts few names of Bhikkunis well versed in Vinaya 
who lived in Jambudipa. They were Patācāra, Dhammadinnā, 
Sobhitā, Isidāsika, Visākhā, Sonā, Sabalā, wise Samghadāsi 
Nandā and Dhammā (D.v, 1992, 18:10, 204). The Chapter 15 of 
Dipavamsa sheds light on some bhikkhunhis who were about to 
arrive Sri Lanka. It included that the wise Saṃghamitta and the 
clever Uttarā, Hemā and Māsagallā, Aggimittā, chary of speech,   
Tappā and Pabatacchinnā, Mallā and Dhammadāsiyā. As 
explained in the Dīpavaṃsa these Bhikkhunis who were firm and 
free from defilements and whose thoughts and wishes are pure, 
firmly established the true dhamma and Vihaya (D.v, 1992, 15:78, 
191). Whilst Mahinda thēra was having a discussion regarding the 
arrival of Sanghamitta, he has mentioned on the names of the 
above bhikkuni’s to King Devanampiyatiss. As mentioned in the 
Dīpavaṃsa Sanghamitta arrived hither with the following young 
bhikkunis; Namely Uttarā, Hemā, Pasādapālā, Aggimittā, Dāsikā, 
Pheggu, Pabbatā, Mattā, Mallā and Dhammadāsiya (D.v, 1992, 
18:11-12, 204). Further this mentions that these bhikknis taught 
the Vinaya Piṭaka in Anurādhapura. They also taught the five 
collections of the sutta piṭaka and the seven treatises of the 
Abhidhamma. The 18th chapter of the Dipavamsa gives us list of 
bhikkhunis who dwelled in Sri Lanka. Saddhammanandī, Soma, 
Giriddhi, Dasikā and Dhammā, a guardian of the Dhamma and 
well versed in Vinaya, and Mahila who kept the Dhutaṅga 
precepts, and Sobhaṇā, Dhammatāpasā, the highly wise Naramittā 
who was well versed in the Vinaya, Sātā, versed in the 
exhortations of theris, Kālī and Uttarā, these Bhihhunis received 
the Uapasampadā ordination in the island of Lanka (D.v, 1992, 
18:14-16, 205). Theri Uttara dwelled with twenty thousand 
Bhikkhunis. She has been treated by king Abhya (D.v, 1956, 
18:19, 237).  They taught the Vinayapiṭaka five collections of the 
Sutta piṭaka and the seven treatises of the Abhidhamma in 
Anurādhapura (D.v, 1992, 18:20, 237). 
 As in the Dipavamsa all the daughters of king Kavantissa 
have entered in to the order of nuns. The learned Girikali was the 
daughter of King’s Purohita Brahmana or the chaplian. She 
entered in to the order of nuns. The thērīs Dasisyā, Kaliya, 

Subbapapika and subbapaliya the minister Dutta’s daughters too 
entered to the order of nuns (D.v, 1956, 18: 22, 237). These 
bhikkunis, well versed in the whole of the sacred scriptures, and 
were firmly grounded in the true faith in the vinaya. A thērī 
Rohana, who had twenty thousand bhikkunis in India, arrived with 
Saṃgahamitta and she was honored by the illustrious king Abhaya 
(D.v, 1956, 18: 24, 238). The theri Mahādevī, Padumā and famous 
Hēma were treated by the king Devānampiyatissa. They taught the 
Vinayapiṭaka in Anurādhapura.  
          Other famous bhikkunis were Mahasōna, Datta, Sivali. The 
theri Nāgā, Nāgamittā, Dhammaguptā and Dāsikā had a 
fascinating appearance. Thērī Samuddā, Sapttā, Jannāya, Upāli 
and Revathā were clever in Saddhammavaṃsa (D.v, 1956, 18: 29, 
238). The daughter of Somadeva, theri Mala and theri Khema were 
the best among the Vinaya studying Bhikkhunis (D.v, 1956, 18: 
30, 238). Theri Tissa held the position of the best among the 
preachers of the Dhamma. The theris Mahāruha and Sīvali who 
were well versed in Vinaya came hither with twenty thousand 
Bhikkunis from India (D.v, 1956, 18: 32, 239). They all taught the 
Vinayapiṭaka in Anurādhapura with the request of king Abhaya. 
Most probably this king might be the king Kutakannatissa who 
ruled during the 41 B.C.E to 19 B.C.E. Other reset of the thērīs 
who are mentioned in the Dīpavaṃsa can be categorized as 
follows; (D.v, 1956, 18: 34-40, 239).  
Thērī  Samudā (king’s daughter) 
Thērī Nāvā (king’s daughter) 
Thērī Dēvī (king’s daughter) 
Thērī Sīvalī (king’s daughter) 
Thērī  Nāgapāli (wise) 
Thērī Nāgamittā (clever) 
Thērī Mahīlā (clever) 
Thērī Pālā (A guardian of the Bhikkhunis and well versed in the 
vinaya) 
Thērī Chulla Nāgā (clever in Saddhammavamsa) 
Thērī Chulla Nagamitta (clever in Saddhammavamsa) 
Thērī Sanha (clever in Saddhammavmsa) 
Thērī Gamika Dhita (strengthen) 
Thērī Mahātissā (renowned scholar) 
Thērī Mahāsumanā (renowned scholar) 
Thērī Chūlasumanā (renowned scholar) 
Thērī Mahākali (intelligent) 
 

VII. THE DEMISE OF THĒRĪ SANGHAMITTA  
          The thēri Sanghamitta passed away in the ninth reginal year 
of king Uttiya. Whilst she was dwelling in the Hatthāḷhaka 
convent she passed away at the age fifty nine (M.v. 1950, 20: 
49,140). The king commanded supreme houours of burial a week 
through, and the whole of Laṅka was adorned as for the thēra. The 
body of the thērῑ laid upon a bier, brought after a week, out of the 
city, to the east of the Thūpārama, near the Cittasāla in sight of the 
great Bodhi tree, on the spot pointed out by the thērῑ herself, the 
king caused the burning to take place. King Uttiya had built a 
thūpa there. 
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VIII. CONCLUSIONS 
          Asōka patronized the third or Pāṭaliputra council. After this 
council, missionaries for the establishment of Buddhism were sent 
out to nine countries among which Sri Lanka was included. 
Asōka’s son Mahinda was entrusted with the task of establishing 
Buddhims in Sri Lanka. Their Sanghamitta arrived Sri Lanka with 
eighteen casts and introduced the order of nun to Sri Lanka. 
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Abstract- The influence of the Mahāyāna encouraged the practice 
of worshipping Bōdhisattvas within the Sinhalese Buddhist 
rituals.  The feminine principle was not venerated in Buddhism 
until the 4th C.E and Goddess Tārā probably entered  Buddhism 
around the 6th C.E. The Śhakti of the Avalōkiteśvara is called as 
Tārā. The Mihitalē inscription of king Mihidu IV describes her as 
Minināl (Gunawardna, N 2017:185-190). The Sinhales Buddhist 
called her as Biso Bandara. Tisara Sandeśha treats her as Tārā 
Bisō. She is known as the mother of liberation. She represents the 
virtues of Success in work and achievements. Two types of Tārā 
are identified as the ascetic and the princely types. As it is 
mentioned in the Sādanamālā Prof. Chandrā Wickramagamagē 
mentions that  there are 108 type of Tārās. The date and the period 
of the beginning of worshiping of the Goddess Tārā are not yet 
found out.  The worshiping of Avalōketiśvara had been introduced 
to Sri Lanka during the 3rd C.E. The worshiping of Tārā got 
inherited as a consequence of the spread of the Mahāyāna 
Buddhism from India.  Tārā is considered as a Buddhist savior 
Goddess. She is also popular in Tibet, Nepal, Mongolia and India. 
Most widely known Tārās are Green Tārā, White Tārā, Red Tārā, 
Balck Tārā,  Yellow Tārā,  and Blue Tārā. The statues of the 
Avalōkiteśvara Buddha’s as well as that of the Goddess Tārā’s 
have been found in many of the ancient sea ports in Sri Lankā. The 
mariners and merchants who were the frequent visitors may have 
left these statues as souvenirs. The worshiping of the goddess Tārā 
became famous during the 9th and the 10th C.E. in Sri Lanka. 
 
Index Terms- Statues, goddess Tara, famous, trade 
 

I. INTRODUCTION INCLUDING BACKGROUND 
t is well known that, unlike Brahmanism, Buddhism looked 
favourably upon trade activities (Bōpeārachchi. O. 2015: 162). 

The worship of female deities prevailed in ancient Sri Lanka 
(Amaratunga G & Guanawardana N 2019, vol iii, issue vi: 203). 
Information with reference to this cult can be seen in the 
Mahāvamsa as early as the time of Jetthatissa II (328-337 C.E.). 
Mahayāna Buddhism believed that the Bōdhisatva Avalōkiteśvara 
was venerated as a protector of mariners. He also protected people 
from the eight perils. The Mahāyāna Buddhist pantheon comprises 
of a large number of Tara (the saviouress), the female counterparts 
of Bodhisattvas. Many are regarded as being associated with 
Avalōkiteśhvara (Prematilleke .L. 1995:46). The Pāla rulers in 
India patronaged the Mahāyāna Buddhism.  The Buddhist 
University at Nālandhā had been developed by the kings of Pāla. 

The kings of Pāla have patronaged the universities of Odanthapurī 
and Vikramaśhilā. (Basnāyaka. H. T 2002:322). During this 
period, many Buddhist sculptures, including the Bodhisattva and 
Tārā statues have been found in Bihār and Bengāl. Tārā is 
originally a Buddhist goddess because her distinct features mainly 
appeared in the Buddhist texts and sculptures (Shastri 1925:12). 
Some scholars however, claimed that the Buddhists borrowed the 
conception of Brahmanical Tārā which is identical with the 
goddess the Durgā (Dasgupta 1967: 117). 
           The name Tārā means carrying across, helping over a 
difficulty, rescuing and saviouress (Shin Jae Eun, 2010: 17). The 
Ârya Mañjuśrīmūlakalpa is probably one of the early Buddhist 
texts containing an elaborative description of Tārā.  The goddess 
Tārā is closely associated with Avalōkiteśvara in its initial stage 
(Shin Jae Eun 2010: 17). As mentioned in the the Ârya 
Mañjuśrīmūlakalpa the goddess Tārā is noted as the 
personification of Karunā of Avalōkiteśvara  and seated in the 
Paryankāsana, should have a side glance towards Avalōkiteśvara. 
She holds a blue utpala, she wears all the ornaments and displays 
varada mudrā. Here complexion is noted here as golden and 
having thin waist, she is neither too young nor too old (Ghosh 
1980:11). In my introduction, I rather prefer to give a brief idea 
about the Tārā figures which we have come across from the Indian 
subcontinent. The earliest statue of Tārā  is found at the north wall 
of the main temple of Nālandā. It is found out that Tārā, standing 
on the left side of Avalōkiteśvara. Her figure is badly damaged but 
fortunately the stalk of  the utpala which in her left hand is 
preserved. 
           Another image of Tārā, belonging to the 6th century has 
been found in Nālandā.  Although, the face and the bust of the 
figure are damaged, the figure shows that she is seated in the 
paryankāsana. It is well decorated with ornaments while holding 
an utpala in her left hand and exhibiting the varada mudrā with her 
right palm. 
The Chinese monk Xuangzang noticed that the worship of Tārā  
had been widespread at Nālandā and its adjoining are in the first 
half of 7th century (Beal 1994(viii) :103). From the 6th century 
onwards, it could be traced the nascent forms of Tārā had often 
appeared as the lotus, bearing the female image in the caves at 
Aurangābad. 
           An image from the cave at Ellōrā, dated from the late 6th 
century may have shown an initial evolvement of the Tārā figure 
in Deccan. She stands on the right side of Avalōkiteśvara while 
holding a lotus bud instead of an utpalā in her left hand. Moreover, 
her right hand does not exhibit the varada mudrā, but it merely 
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shows the back of her right hand, whereas Avalōkiteśvara displays 
the varada mudrā. She was casted in the role of savior from the 
eight great perils shipwreck, conflagration, enraged elephant, 
brigand, pouncing lion, serpent, prison and demon which were 
initially associated with Avalōkiteśvara (Mitra 1957:20). The 
reliefs of Astamahābhya Tārā  and Avalōkiteśvara had mainly 
been found in Deccan from the 5th to the 7th century. A life sized 
figure of Tārā, standing in a graceful posture on a double petal 
lotus,  while holding the stalk of an utpala in her left hand and 
displaying the varada mudrā in her right hand are shown. The 
sculptures of the great perils and the eight small images of Tārā, 
seated in the mediation posture are depicted on either  side of Tārā. 
From the 10th century onwards, the  Astamahābhaya of Tārā often 
appeared in the seated posture. An image of the black stone from 
Sōmapāda in Deccan, dated back to the 12th century, is preserved 
in the Bangladesh National Museum, depicting the 
Astamahābhaya of Tārā with a narration. A typical image of Tārā 
is illustrated in the central figure. She is seated in lalitāsana on a 
lotus pedestal, holding half opened utpalā in her left hand, while 
making the varada mudrā by her right hand. 
           Many artifacts have been found during the 10th century in 
Magada, as well as in the 11th and the 12th centuries in Bengal. 
(Basnāyaka. H. T 2002:324). The compositions of these sculptural 
artifacts cannot be seen, Owing to the Muslim invasions of the 
areas of Bengal. Many of the Tārā statues, found in Sri Lanka were 
brought by the mariners and the merchants who frequently visited 
Sri Lanka from India. 
 

II. LITERATURE REVIEW 
           Most of the work, related to this area have been researched 
by Von Schroeder. Specially, he has focused his attention on the 
Buddhist sculptures of Sri Lanka.  The books of  Buddhist 
Sculptures of Sri Lanka (1990), The Golden age of sculpture in Sri 
Lanka  (1991) remain the best contribution ever made in this field 
of studies. O. Bopearachchi. Specially, has focused his attention 
on the international trade and the trade between South India and 
Sri Lanka. His “Sri Lanka and Maritime Trade Bodhisattva 
Avalokiteśvara as the protector of mariners” (2015) provided us 
with basic knowledge. Chandra Wickramagamage’s Sculpture, 
vol. iv, (1990)  and Shin Eun Jae’s Transformation of the Goddess 
Tara with special reference to the iconographical features (2009-
2010) have been used. The Travels of Fah-Hien (400 C.E. and 518 
C.E.) translated by Samuel Beal (1993) have been used in this 
study. Furthermore, Nandasena Mudiyanse’s “Mahayana 
monuments in Ceylon (1967), Ananda Coomaraswamy’s 
“Memoirs of the Colombo Museum”, (1014) and Nandana 
Chutiwong’s The iconography of Avalokiteśvara in Mainland 
south East Asia (1942) have also been used. Other literary sources, 
taken in to account have been mentioned under the list of 
references. 
 

III. OBJECTIVE OF THE RESEARCH 
           The objective of this research is to identify the relationship 
of Goddess Tārā with the sea trade. The most of statues of Goddess 
Tārā  have been found either from the sea ports or closer to the 
coastal areas.  The earliest Buddha images and some portable 

marble reliefs, found in Sri Lanka, depicting various Buddhist 
hems, were originally executed in Amarāvati – Nāgarjunakonda 
and were brought down to the island by pious traders or pilgrims 
as offerings (Bopearachchi. O. 2015: 163). The caves, the earliest 
dwellings of the Buddhist monks were offered by the mariners or 
traders. An inscription, written in the Grantha script, containing 
eleven lines, dated back to the 7th or 8th centuries, chiseled on a 
rock surface at Tiriyāya, 29 kilometers north of Trincomalēē, 
records an account of company of sea faring merchants named 
Trapassu and Bhalluka. The same Sanskrit inscription from 
Triyāya refers that the merchants who endowed a Mahāyāna 
Buddhist shrine dedicated it to the Bodhisattva Avalōkiteśvara and 
his consort Tārā. When the Department of Archaeology undertook 
an excavation at the site on 6th April 1938, the statues of the 
Buddha, 11 of Bodhisattvas, three of Tārās and a casker stupa, 
containing four dhāni Buddhas on the circumference were found, 
buried under a paving stone of the ruined meditation hall 
(Bopearachchi. O. 2015: 163). The fact of Tiriyāya’s location, the 
right bank of the Yān oya, one of the main openings to the sea 
routes of the east, suggests that it may have accumulated souvenirs 
of mariners and merchants who were frequent visitors to the 
Buddhist shrine (Bōpeārachchi. O. 2015: 164). 
 

IV. DESCRIPTION OF THE RESEARCH, CARRIED OUT 
INCLUDING THE METHODOLOGY: 

           The field survey and the literature review have been 
selected as the methodology of this research. The following 
historical sites located in Sri Lanka were visited.  

1. Port of Männār in the Männār district 
2. Tiriyāya in the Trincomalēē district 
3. Vijayārāmaya in the Anurādhapura district 
4. Abhayagirya in the Anurādhapura district 
5. Buduruwagala in the Hambantota district 
6. The Yatāla museum in the Hambantota district 
7. The Manābharana Rajamahā Vihāraya in the Ampāra 

district 
8. The Colombo museum 

 

V. RESULT OBTAINED 
The Statue of Tārā, found at the Mānābhrana Rajamahā 
Vihāra 

 
 
           This statue was found by professor Raj Somadēva, during 
the excavation of the Mānābhrana Rajamahā Vihāra at the Uva 
province in 2012. This has been found near the stone of mahāmēru 
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of the stūpa. Unfortunately, when the relief was found it had been 
broken into four pieces. According to the excavation reports the 
statue had been made of the stone of Kadappā. The right leg of the 
statue has been damaged during the excavations. This is an 
unpublished relief. The small hall in the śhirśhamakṭa can be 
identified. A considerable degree of due attention is deserved to 
be paid on this particular relief. The height of the statue is 11cm, 
width in between shoulders 5cm and width in between kneels is 
10 cm. This goddess, wearing her hair in the ascetic style 
Jatāmakūta. She was venerated as the consort of Avalōkiteśhvara. 
The god Avalōketiśhvara usually wears his hair in the same 
manner. 
 

VI. THE STATUE OF TĀRĀ AT THE BRITISH MUSEUM 
           This is a glided bronze statue, belonging to the eight 
century C.E.  The right hand of the statue depicts the Varada 
mudrā. It represents the gesture of charity or gift giving. A lotus 
had been on her left hand. This statue was found on the East coast 
of Sri Lanka between Batticalo and Trincomalēē near the coastal 
area. The image is solid cast and would once held semi-precious 
stone or crystal inlaid eyes. The niche in the head dress would have 
contained a figure of a Dhayāni Buddha. They symbolize that the 
Mahāyāna Buddhism was prevalent. Some scholars have 
misunderstood this statue, to be the statue of goddess Pattini. This 
reflects the beauty of a woman. This statue goes back to the 10th 
C.E. It is said that Sir Robert Brownrigg has donated this statue to 
the British Museum by the year 1830 (R. Arangala& S. 
Lakdusinghe: 2012: 88). Mr. Chinthaka C. Gunadāsa says in his 
paper article called Patthini Amma that this statue has been 
donated by wife of the Sir Robert Brownrigg to the British 
museum, having been kept it for a decate. (1820-1830). He further 
mentions that this statue is the 10th valued among the other exhibits 
in the British museum. This has been insured for 5.1 million US 
dollars while the statue was taken to the exhibition, organized by 
the UNISCO at the Common Wealth Countries. The statue is 
exhibited at the British museum near the Rascal square today,  at 
the entrance of the museum. There are three seated statues; one 
standing statue of the goddess Tārā at the collection of the Hiu 
Nevil in the British Museum (R. Arangala& S. Lakdusinghe: 
2012: 88) The height is 1½m. 
 

VII. THE STATUE OF SEATED TĀRĀ AT THE COLOMBO 
MUSEUM 

           This statue was found from Talampitiya in the Kurunägala 
District, and dated back to the 9th and the 10th century. This is solid 
cast and the silver alloyed. 
 

 
 
           This goddess, wearing her hair in Jatāmakūta, the ascetic 
style. Avalōketiśhvara usually wears his hair in the same manner. 
The niche in the head dress would have contained a figure of a 
Dhayani Buddha. The height of this statue is 20 cm. The goddess 
is depicted seated in vĭrāsana and displaying the appearance of 
mediation (dhyanamudrā or Samdhi). The meditative posture, 
though quite uncommon in the iconography of the female deities 
of the Mahāyāna pantheon is not altogether unknown. The eyes 
are shown half closed indicative of mediation, but the facial 
expression is quite severe and detached. The statue Endowed as it 
were with all the traditional attributes of the feminine beauty, the 
figure seems to be elevated far beyond the sphere of sensuality, by 
virtue of the expert display of deep concentration and immitigable 
spiritual equilibrium (Prematilleka L. edited 1995:1). 
 

VIII. THE STATUE OF SEATED TĀRĀ AT COLOMBO MUSEUM 
 

 
           This statue was found near the light house at Männār in 
1957 and this goes back to the 10th century. This is also solid cast 
and the silver alloyed. The goddess is depicted, seated in vĭrāsana, 
holding an object which has been constantly described as a snake 
(Mudiyanse 1967: 56-57; Dohanian 1977: 67-68; Von schroeder 
1990; pl 74A). Her body together with the head is flexed to the 
proper left, but the face looking up at the opposite direction. This 
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unusual stance, and the manner in which the attribute is being held, 
are typical of one particular group of Buddhist goddesses known 
Pūjā Tārās (the goddesses of offerings) who play a minor role as 
the attendants of the Buddhas and Bodhisattvas in a mystic circle, 
described as Vajradhatumandala (see Bosch 1961: 111-133: 
Klimburg –Salter 1982; 70-77; Chutiwongs 1990: 27-29).  
           The image displays the overwhelming stylistic influences 
from the medieval Northeast India, the stronghold of the 
Mahāyana Buddhist culture. Nevertheless, the North Indian type 
of crown, distinctive by the conspicuous knots of lappets seen 
behind the ears, has been locally modified by the application of a 
ribbed base and a gathering of pleats at the back. The earrings, too 
appear to have the form of Makara heads, much favoured in Sri 
Lanka and south India. The height of this statue is 5.4cm. The 
decorative motifs on the armlets look quite similar to those seen 
on the Manjushri image from Tiriyāya. Professor Dohaniyan while 
pointing out the style as one similar to those found in Bihār and 
Bengal during the Pāla period says that Sri Lanka may have 
received it from Magadha and the period may be the 10th century 
A.D. (Wickramagamage .C 1990, 73) 
 

IX. THE STATUE OF TĀRĀ AT BUDURUWAGALA 
           The figure in half relief to the right of the Buddha image on 
the rock surface at Buduruwagala is the largest figure of Tārā 
available in Sri Lanka. This is nearly 40 feet in height. Professor 
Paranavitāna assigns this to the 6th century. (Wickramagamage .C 
1990, 66). According to Dohaniyan this creation could not have 
been later than the 9th century. This is thribanga (erect) standing 
image. The upper portion of the body is bare. A Dhoty is worn to 
cover the lower body. Dhoty falls up to the ankle. The head is 
covered by a turban. The slightly raised hand might be holding the 
flower of lotus. Facial expressions cannot be identified.  
 

 
 
The right side of the statue of Tārā is the Avalōketiśhvara Buddha. 
Professor Parnavitāna had identified the figure to the right corner 
as that of Sudhana Kumāra (Wickramagamage .C 1990: 66). 
Demonstrating a yogi outlook, Tārā in Tribanga posture expresses 
the kataka mudrā with the half raised right hand. 
 

X. THE TĀRĀ AT VIYAYĀRĀMAYA IN ANURĀDHAPURA 
           Inside a Makara Torana at the Vijayārāma, two figures of a 
couple can be found. Professor Dohaniyan has identified the male 
figure as Avalōkiteśvara and the female as Tārā. 

(Wickramagamage .C 1990, 66).  He ascribes the sculpture to the 
9th century. One couple is sculpted in a posture in sambanga, while 
the other sculptured in thribanga. The right hand of the male rests 
on the shoulder of Tārā. The upper portion of the body of Tārā is 
bare. A Dhoty is worn to cover the lower body with a belt, going 
round the waist. Dhoty falls up to the ankle. 
 

 
The Tārā at Viyayārāmaya in Anurādhapura 
           Professor Dohaniyan considers that this female figure to be 
that of Nīla Tārā. He believes that this belongs to the latter part of 
the 9th century. Tārā Dharanis or the Copper palates have been 
found from this site (Coomarsawarmy A.K. 1914:7) 
 
The Tārā statues found at Tiriyāya 

 
 (Courtesy of Osmund Bopearachchi) 
 
           In the year 1983, when the Department of Archaeology 
under took an excavation at Tiriyaya, several Avalōkiteśvara 
Buddhā’s and Tārā’s statues were discovered. The fact is that 
Tiriyāya, been situated on the right bank of the Yān Oya, one of 
the main openings to the sea routes of the East, may have left 
souvenirs of mariners and merchants who were the frequent 
visitors to the Tiriyāya Buddhist shrine.  This is a glided bronze 
statue. Varada mudrā is made with her right hand. This represents 
the charity or gift giving. Her left hand carried a lotus. The upper 
portion of the body is bare.  A Dhoty is worn to cover the lower 
body. Dhoty falls up to the ankle. A belt can be seen going around 
the waist. The facial expressions cannot be identified. 
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(Courtesy of Osmund Bopearachchi) 
 
           This figure was also found at the above mentioned 
excavations in 1938 at Tiriyāya. The distinguished feature in this 
statue was Varada mudrā being depicted not from the right hand 
but from the left. Her right hand is raised and might have held a 
lotus which cannot properly be identified. A dhoty which is 
relatively shorted is worn to cover the lower part of the body. A 
neckless is also available.  
 

XI. THE TĀRĀ STATUES  AT THE ABHAYAGIRIYA MUSEUM 
           At present three statues of Tārās are available at the 
Abhayagriya museum, and out of which two of them depict the 
standing posture, while the other, depicting the sitting posture, 
 

 
 
           This statue was found near a foundation while excavating a 
Padānagara to the North Eastern side of the Ruwanwälisäya (site 
no 08). The two hands are raised, while the right hand carrying a 

lotus.  Abhaya mudrā is illustrated with the left hand of the statue. 
A crown the North Indian style visible. The height of the statue is 
145mm, Width of the shoulders 40mm and the size of the waist is 
12mm. The upper portion of the body is bare. A Dhoty is worn to 
cover the lower body. Dhoty falls up to the ankle. A belt can be 
seen, running around the waist. The facial expressions cannot be 
identified. 
 

XII. THE SEATED STATUE OF TĀRĀ AT ABHAYAGIRIYA 

 
 
           This statue was found at the excavation of the Dīgapāśhāna 
area at  Abhayagiriya. The goddess is depicted, seated in vīrāsana 
and displaying the posture of meditation (dhyana mudrā or 
Samādhi).  The meditative posture, though quite uncommon in the 
iconography of the female deities of the Mahāyana pantheon is not 
altogether unknown. A Dhoty is worn to cover the lower body with 
a belt round the waist. Dhoty falls up to the ankle. The head of the 
state has not yet been found. The height is 50mm and the width of 
the knees is 58 mm. This sculpture is a princely type Tara statue 
and from the iconographic feature it is much more similar to the 
Tārā statue, found at the Mānābharana Rajamaha Vihāra.  
 

XIII. THE THRIBANGA TĀRĀ STATUE AT ABHAYAGIRIYA 
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(Courtesy of Osmund Bopearachchi) 
 
           The statue holds the stalk of an utpalā in its left hand and 
displaying the varada Mudrā in the right hand. This goddess, 
wearing her hair in the ascetic style of Jatāmakūta. The 
Avalōketiśhvara usually wears his hair in the same manner. The 
niche in the head dress would have contained a figure of a Dhayani 
Buddhā. The height is 186mm, width of the shoulders is 48mm, 
width of the waist is 18 mm. The upper portion of the body is bare. 
A Dhoty is worn to cover the lower body. Dhoty falls up to the 
ankle. A belt can be seen going around the waist. The facial 
expressions cannot be identified. 
           This Statue is much more similar with that of the same in 
the London museum. As  Ârya Mañjuśrīmūlakalpa mentions, 
goddess Tārā holds a blue utpala. She wears all ornaments and 
displays varada mudrā. The statue carries a thin waist,  while 
depicting neither too young nor too old appearance (Ghosh 
1980:11). 
 

XIV. THE HEAD OF THE TĀRĀ STATUE AT THE YATĀLA 
MUSEUM 

 

 
(Courtesy of Osmund Bopearachchi) 
 
           This goddess, wearing her hair in the ascetic style of 
Jatāmakūta. Avalōketiśhvara usually wears his hair in the same 
manner. The figure of a Dhayani Buddha in the head dress cannot 
be identified. The lower part of the body has not yet been found. 
 

XV. THE HEAD OF THE TĀRĀ STATUE AT YATĀLA MUSEUM 
 

 
(Courtesy of Osmund Bopearachchi) 
 
           Although, this goddess, wearing a high hair, it cannot be 
clearly identified. The eyes are opened. The authenticity of the 
Statue of Tārā cannot be found out with these few iconographic 
features available. The figure of a Dhayani Buddha in the head 
dress cannot be identified. The lower part of the body has not yet 
been found. 
 

XVI. CONCLUSIONS 
           The great artistic activities of all spheres commenced by the 
Indian Emperor Asoka in the 3rd Century B.C., lay the foundation 
of the Indian art tradition that blossomed forth into a classical era 
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during the Gupta Empire (4th – 6h century A.D) (Prematilleka L. 
1995:1) It was only during the 2nd century B.C. that the religious 
metal sculptures were first hear of (Prematilleka L. 1995:1). Some 
portable items could have been imported from India, but the 
archaeological remains indicate that there were workshops 
producing bronze and stone sculptures at Anurādhapura at that 
time (Chutiwongs N. & Prematilleke L 1995:4-5). 
           There are fundamental disagreements in the interpretation 
of Buddha’s teaching between the orthodox Theravada and the 
heterodox Mahāyāna schools. According to the Buddhist tradition, 
Tārā was born out of the tears of compassion of the Boudhisattva 
Avalōkiteśhvara. It is said that he wept as he looked upon the 
world of the suffering beings, and his tears formed a lake in which 
lotus sprung up, when the lotus opened, the goddess Tārā was 
revealed. Sri Lanka was the home of the Theravāda Buddhism, the 
evidences prove that by the 6th century, Mahāyāna had gained a 
decisive victory over the orthodox tendencies of the Theravāda 
Buddhism (Bopearachchi. O. 2015: 164).  The time span of the 
Mahāyana impact on Sri Lanka extended from 8th-10th centuries ( 
Chutiwongs N. & Prematilleke L 1995:5). Tārā is still worshipped 
in Sri Lanka under the epithet of Bisō Bandāra (the queenly 
goddess), whose image accompanies Avalōkiteśhvara in some 14th 
century shrines which are worshiped. (Mudiyanse 1967: 43-45, 
Von schroeder 1990:pls. 137d-F)( Prematilleke L edit 1995:46). It 
cannot be concluded with certainty whether these sculptures were 
creations of Sri Lanka or imported from the Pallava territory. 
Many of the Tārā statues, found in Sri Lanka were brought by the 
mariners and merchants who frequently visited  Sri Lanka from 
India. No images of Tārā were found on the west coast. All the 
other known images have so far been attested only in the South 
and East coasts of the island.  
 

XVII. RECOMMENDATIONS 

 
 
           This statue is recognized as Tārā by the Yatala Musium in 
Tissa Maharama. It is difficult to ascertain exactly whether this 
statue is exactly that of goddess Tārā herself with the few 
iconographic features, available. Hence the statue deserves to be 
renamed. 
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Abstract- The education is a topic of no small controversy. The 
problems of education and schools are often laid at the feet of 
those who prepare teachers; the solutions are often claimed to be 
found there as well. Education is affected by the problems and 
concerns of the practice of teaching; there is little reason to believe 
that education can be made more successful if teaching itself 
cannot be made more attractive.The problems that face the schools 
and education are diverse to say the least.' There are demographic 
issues; the number of people at the age typically associated with 
education is diminishing in many Western countries, including 
Indonesia while the demand for teachers is showing signs of 
increasing. There are economic issues; the changing economies in 
many countries are opening employment possibilities outside 
teaching for those who historically have been the main supply of 
candidates for the teaching profession. There are political issues; 
governments show a lack of consistency in their interest in the 
quality of education. Begins by presenting a basic definition 
demarcating the concept of ‘education’ from other processes of 
human learning and formation, yet in a way that allows 
circumventing various features that have been the source of 
debates. The paper then presents education’s bi-dimensional 
structure and connects this structure to Schwartz’s theory of 
universal values. To further explicate the merits of the theory, the 
paper presents four generic types of education and connects each 
of them to Schwartz’s value scale. It is argued that the conception 
of education offered may serve as a commonly shared framework 
for educational theorists and practitioners alike to think about and 
research education. It moves between high and low priority, 
leaving those involved in education confused about the importance 
to be assigned to their work. The world of education education 
finds itself caught between the expectations of the profession it 
serves and the institutions which house it. What the teaching 
profession thinks is important for education programs may not be 
what will gain them credibility within the universities that provide 
them homes. These are but some of the issues that those involved 
in the world of education have been called upon to consider. 
 
Index Terms- reflection, value, dimention, education. 
 

I. INTRODUCTION 
ountless educational theories have appeared over the past few 
years in the educational literature, each attempting to develop 

the most appropriate, effective or ethically desirable conception of 
education. To this end, educational theories offer definitions and 
thought-out criteria for what constitutes a suitable or desirable 

educational process. But as R. S. Peters already noted a while 
back, it is rare to find demarcations of the concept of ‘education’ 
as such (Peters, 2010). Apart from a few bold attempts (e.g. Carr, 
2003; Jackson, 2012), we believe the same scarcity of 
demarcations still persists today. This may be because the concept 
of ‘education’ is ‘not very close to the ground’ (Peters, 2010, p. 1) 
and is (by definition) intimately tied to a certain philosophical, 
moral or ethical outlook. What one would consider an education 
in a given context (and a desirable one indeed), another would 
deem as either plain indoctrination (or even oppression) or a 
strictly functional learning process. Carr (2003) addresses 
philosophical arguments inhibiting the ability to reach a 
commonly shared understanding of the meaning of ‘education’. In 
defence of a (liberal) conception of education that is essentially 
committed to objective knowledge and truth, Carr shows, quite 
convincingly, that even acknowledgement of the ‘social character 
of meaning’ or the ‘meaning as use’ thesis does not preclude 
giving a definite (objective) sense to the ‘meaning’ of education. 
Although thinkers such as Carr and Jackson present cogent 
arguments and provide fruitful conceptual clarifications, it would 
appear that their definitions (which closely follow Peters’) rely on 
the acceptance of several liberal presuppositions (‘extending 
rationality’ or ‘self-transcending virtue’ for instance) and as such 
are to be considered as further attempts at defending modernist-
liberal education and curriculum against so-called postmodernist 
attacks (Carr, 2003; Englund, 2006; Harkin, 1998). Elsewhere, we 
have already expressed our own views on these educational 
debates (Sarid, 2017a). Our present aim is rather different. Our 
aim here is to offer a theory of education that abstains as much as 
feasibly possible from ‘taking sides’ in current ideological 
disputes. Stated otherwise, we would like to offer a generic theory 
of education that does not adhere to any particular ideology or 
philosophy-with the exception of compliance to basic pre-
suppositions of argumentation necessary for constructing a theory 
as such. It should be noted that, for some postmodernist thinkers, 
the very talk of ‘theory’-including other all- encompassing 
notions, is suspect given its abstractedness from particular (social) 
contexts and meanings. This is perhaps another reason why a 
generic definition of the conception of education is intentionally 
averted by certain educational thinkers in today’s intellectual 
climate, leaving the field of demarcation largely to those 
upholding a modernist orientation favourable to theoretical 
thinking. Nevertheless, we believe the theory offered here is no 
more conceptually restricting, illusionary or pretentious than, say, 
broad conceptualisations such as postmodern curriculum or 
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postmodern education (Doll, 1993; Slattery, 2013; Usher & 
Edwards, 1994).  
           Education today is at a critical crossroads. In the wake of 
profound and accelerated change processes reconfiguring the very 
nature of current societies (Bauman, 2005), including the 
prevalence of so-called ‘postmodern’ perspectives radically 
criticising modern schooling (Giroux, 1988; Slattery, 2013; Usher 
& Edwards, 1994), educational theorists and practitioners are 
engaged in heated debates over which particular kind of 
educational theory or approach is either functionally relevant or 
ethically desirable for today’s sociocultural climate. Some even 
argue that ‘present-day challenges deliver heavy blows to the very 
essence of the idea of education’ (Bauman, 2010, p. 91). True, 
Bauman, and other like-minded thinkers, are radically critical of 
prevailing modernist school-based education and school culture. 
But, whether or not the ‘very essence of the idea of education’ has 
become outmoded or is incompatible with current social needs and 
expectations depends on how one defines ‘education’ as such. 
           We shall begin by offering a generic definition of 
education, followed by elaboration of its bi-dimensional structure. 
We shall then connect the conception of education presented here 
to Schwartz’s theory of universal values and demonstrate, by 
addressing four generic types of education, how the present theory 
may serve as a commonly shared framework for thinking 
generally about the meaning of education. 
 

II. EDUCATION  
           This very basic formulation builds on previous articulations 
(including Peters’ and Carr’s) but with the important exception 
that it intentionally leaves out various properties which have been 
the source of disputes, such as on the nature of knowledge 
(objective vs. socially constructed), the extent of knowledge one 
needs to acquire in order to properly become an ‘educated person’ 
(broad initiation vs. motivationally driven specialisation), and the 
nature of educational ends (intrinsic vs. extrinsic-instrumental 
worth). As such, the merits and uniqueness of the above 
formulation, we argue, consist of the fact that, on the one hand, it 
clearly delimits the boundaries of ‘education’ by introducing 
several clear qualifications that set ‘education’ apart from other 
(social) processes that frequently, and we believe mistakenly, are 
deemed synonymous with it. On the other hand, as opposed to any 
formulation we have encountered, the above formulation is the 
least restrictive or exclusive, affording the inclusion of a wide 
range of possible practices that are excluded from other 
formulations on either ideological grounds or differences in 
educational outlook. 
           Education is a continuous practice consisting of 
purposively structured learning processes aimed at the realisation 
of ends that are consciously derived from a certain conception of 
the ‘good’.  As the well-known debates over R. S. Peters’ 
tremendously influential conception of education reveal, Peters’ 
conception has generated a lot of criticism principally because it 
reflects Peters’ own worldview and thus excludes various other 
conceptions deemed equally worthy of the label ‘education’ 
(Beckett, 2011). As a result, some thinkers argue for the necessity 
of offering only minimalist definitions of education such as 
‘upbringing’ or ‘preparation for adult life’ (Winch & Gingell, 
2008). And while some argue that Peters’ conception actually 

offers a more comprehensive (or more inclusive) conception 
(Beckett, 2011; Katz, 2009), it is clear that even given more 
permissive readings, Peters’ conception is still overly restrictive. 
we argue that the merit and innovation of the conception offered 
here is that it is both non-minimalist and inclusive (non-
restrictive).  More specifically, the above formulation circumvents 
excluding properties appearing in formulations such as those 
presented by Jackson: 
           Education is a socially facilitated process of cultural 
transmission whose explicit goal is to effect an enduring change 
for the better in the character and the psychological well-being (the 
personhood) of its recipients and, by indirection, in their broader 
social environment, which ultimately extends to the world at large. 
(Jackson, 2012, p. 95) 
           There are a number of questionable features in this 
formulation. Consider only two. First, it is unclear what the term 
‘socially facilitated’ means, but it appears to exclude various types 
of self-directed and personally driven educational processes 
inconsistent with common understandings of the notion of 
‘cultural transmission’; some conceptions of education, for 
instance, seek to promote ongoing ‘cultural reproduction’ 
(Morrow & Torres, 1995). Second, ‘an enduring change for the 
better’ may be appropriate, but the proviso regarding the broader 
social environment and certainly the world at large overextends its 
definition, excluding various types of education that seek to 
promote sets of values, knowledge and skills that are valued by 
particular individuals, homogeneous groups or communities. 
In support of the definition we have offered here, let us briefly 
restate previous arguments made in favour of demarcating 
education from concepts commonly viewed as residing on the 
same conceptual-semantic level: socialisation, learning and 
teaching. To begin with, it would sound strange to say that ‘we 
was educated by our mistakes’; surely, a person learns from one’s 
mistakes. Similarly, a person may say that ‘we was taught to ride 
a bike or play the piano’, but certainly not that ‘we was educated 
to ride a bike or play the piano’. Furthermore, it is certainly 
possible for someone to say that learning from one’s own 
mistakes, learning to play the piano or engaging in physical 
activities have been a part of his or her education. The above 
insights seem to point to the fact that not all learning processes are 
educational processes per se and that education entails more than 
simply learning (to do) something. We are not saying that ordinary 
language is always useful for conceptual clarifications, but 
consideration of these simple examples demonstrates that 
education is not the same thing as learning or teaching and that 
different forms of learning and teaching take place in educational 
contexts. Both ‘learning’ and ‘teaching’ refer to various types of 
activities that take place within educational processes, but they are 
certainly not the same thing. 
           Additionally, education, as both Peters and Carr fittingly 
observe, should be distinguished from ‘other processes of human 
learning or formation’ (Carr, 2003, p. 197), primarily wider 
socialisation, therapy and training. According to Carr, education 
can be seen as a particular case of socialisation and not vice versa. 
But, if education is to be properly distinguished from socialisation, 
some clear qualifications must be made yet without an appeal to 
philosophically contestable features, as Peters and Carr make. We 
propose that the demarcation rest on the condition that learning 
processes are in some sense purposively structured and are 
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consciously grounded on a certain conception of the ‘good’. Thus 
perceived, both Dewey’s notion of an ‘unconscious education’ 
(Dewey, 2004) and Rousseau’s notion of education ‘from 
circumstances’ (Rousseau, 1889) are conceptually incoherent as 
they blur the distinction between socialisation and education. 
‘Socialisation’, viewed as spontaneous or unconscious learning 
processes through social interactions, should not be confused with 
education (Jackson, 2012). 
           To further clarify this claim, consider what is usually 
regarded the most basic and significant source of socialisation, 
namely, parenting. Evidently, not every parenting act can be 
considered as falling within the realm of education, regardless of 
whether the specific lessons learnt in each case may seem morally 
deplorable or not (i.e. a judgment of what constitutes ‘good’ or 
‘bad’ behaviour). A child may learn many things from his or her 
parents either explicitly or implicitly; parents may teach their 
children many things either by saying things to them, by remaining 
silent or by their own actions. But it would be undeniably 
excessive to call all such interactions educational acts. Parenting-
acts qualify as educational acts when such acts are purposive and 
are directed towards a certain vision of what is ‘good’. Just as 
schooling differs from education (Carr, 2003), the entire spectrum 
of parenting activities may comprise educational acts but the latter 
are only possible particular cases of the former. 
           To avert confusions with regard to the notion of ‘conscious’ 
or ‘purposively structured’ learning processes consider a passage 
taken from a review of Jackson’s book (2012): 
           Jackson seems … to emphasize that ‘education does not 
just happen. It has to be planned’ ... we are not sure who needs to 
be reminded of this; surely not today’s teachers who concentrate 
ever more intensively on raising their students’ test scores or 
helicopter parents who plan every moment of their children’s days. 
Most commentators wish children had more unstructured time. 
Perhaps there are still a few progressive educators who think 
letting kids loose in a rich environment is sufficient to induce 
worthwhile learning, but they are few and far between. (Schrag, 
2014, p. 536,) 
           In response, it is important to clearly distinguish between 
the desire to promote more open-ended or unstructured learning 
processes and the educational vision for which implementing 
open-ended or unstructured learning processes is deemed worthy 
or as having value. Otherwise, why should anyone, including 
Schrag, be critical that ‘they are few and far between’? One may 
be critical of the fact that very little unstructured learning takes 
place in schools, but this has no import whatsoever on the 
qualification that teachers, or any other individual for that matter, 
purposively plan and implement such processes on the grounds 
that they are conducive for satisfying a certain conception of the 
‘good’. The main point is that education requires mindfulness of 
the reasons (value) for employing certain learning processes, 
including those that are unstructured or open-ended.  
           To conclude the clarification of the above generic 
definition, it is important to make two additional points that 
necessarily follow from what has been claimed thus far. First, once 
‘education’ presupposes purposively structured learning 
processes, it requires human involvement-as opposed to non-
human entities such as, following Rousseau, ‘nature’ or ‘things’. 
The point is that education is a continuous practical activity that 
takes place when it is either directed by a person for his or her own 

sake or by a group of individuals for the sake of other individuals; 
it is certainly plausible that a person may educate him or herself. 
Second, and consequently, education does not necessarily require 
institutionalised procedures and is open to informal varieties, 
although given the complexity of sustaining educational processes 
in the long run this makes the institutionalisation of learning 
processes (including informal) a realistic requirement. While it is 
reasonable to suppose that education would most likely be 
manifested as a social institution having a formal structure 
administered by some form of governing body, this certainly does 
mean that formal varieties alone exhaust the definition of 
education. Thus, following the above requirements the basic 
definition can be revised as follows: 
           Education is a continuous practice consisting of 
purposively structured learning processes, which are either 
individually or socially directed, formally or informally governed, 
aimed at the realisation of ends that are consciously derived from 
a certain conception of the ‘good’. 
 

III. A BI-DIMENSIONAL CONCEPTION OF EDUCATION 
           The above generic or basic definition provides some 
criteria for demarcating the concept of education, but it is far too 
narrow to serve as a theory of education as such. What is missing 
from the above definition is an account of how education ‘works’, 
or in other words, an account of the operative dimensions 
composing the concept of education. In line with Peters’ 
normative conception of education (Katz, 2009), we have argued 
that any educational process is derived from a ‘certain conception 
of the good’, and since any such conception reflects adherence to 
a certain set of values, we claim that ‘education’ must be thought 
of in terms of programmatic commitments to certain sets of values. 
Peters claims that the norms built into education, which ‘generate 
the aims … educators strive to develop or attain’, are highly 
indeterminate. For this reason, the aims of education must also be 
continuously reconsidered and re-evaluated through critical 
dialogue (Katz, 2009, p. 106). 
           While we concur that the operational aims of education as 
well as its contents must be continuously reconsidered so that 
education corresponds to the timely needs and values of 
individuals in a given socio-cultural context, we argue that 
educational forms operate (and are set apart from each other) by 
differing levels of commitments to two central dimensions of 
values, regardless of the specific sociocultural context. 
           The first dimension of education concerns the analytic 
division between the two ultimate ends of education: preparing 
individuals for life in a given social context and re-shaping reality 
according to a certain ideological or philosophical stance. Stated 
otherwise, any form of education is either more inclined towards 
mirroring (or functionally transmitting) the needs, knowledge and 
normative expectations legitimised or commonly accepted in a 
given social context or is more inclined towards reshaping 
individuals and society according to a certain conception of the 
‘good’ person or society. Ever since Socrates, the polar division 
between the two orientations (conservation of social values vs. 
changing-reshaping of individuals or society) has divided 
adversarial educational outlooks. A different way of looking at the 
above dimension is through the division between education’s role 
as an agent of socialisation and its role as a proactive change agent. 
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To further illustrate this point, consider the following statement by 
Bauman: ‘Without much ado we would, we guess, all agree that 
the mission of education, since articulated by the Ancients under 
the name of paideia, was, remains and probably will remain 
preparing the young to life’ (Bauman, 2011, p. 10). Here Bauman, 
whose notion of liquid education will be discussed later, reduces 
education merely to the notion of paideia, commonly understood 
as the rearing or socialisation of individuals to become ideal 
members of the community. This, of course, stands in 
contradiction to conceptions of education grounded on, say, the 
acquisition of objective knowledge or Truth, or the self-realisation 
of individuals (which, contra common belief, was not born as a 
concurrent product of postmodernist thinking). The point is that 
any kind of education is configured according to its ‘position’ 
upon the conservation-change dimension. To be sure, extreme 
cases are not often found in either theory or practice; forms of 
education will lean more or less to either side of the polar division. 
Some further clarification of the notion of change is in order. It is 
certainly the case that in any educational process a person must 
change to some extent. Change is of course a necessary 
presupposition of any learning process. Thus, even the most strict 
or rigid forms of education, in which individuals are either 
indoctrinated into a particular worldview or are given specific 
skills to perform very specific tasks, presuppose change and 
development. But since ‘change’ is necessarily a defining feature 
of any learning process, it would be unproductive to argue that 
change constitutes a dimension of education. Rather, ‘change’ in 
this context refers to the extent to which an educational approach 
or process deems ‘change’ as an inherent motivational value. The 
‘change dimension’ reflects a range of possible commitments 
towards the changing of attitudes and dispositions (cognitive and 
emotive), acquired knowledge, or even value-orientations. 
           At one extreme (‘conservation’) we may position 
educational views that promote types of personal development that 
unwaveringly value the preservation of socially accepted 
knowledge, traditional views and heritage. Examples can range 
from strict religious educational approaches to various forms of 
technical education. At the other extreme, we may find 
educational views which regard the willingness and the capacity 
to change as an ultimate end of the educational process. Here we 
can speak of radically critical educational views enticing radical 
scepticism and ongoing critical attitudes towards socially accepted 
knowledge and value-commitments or enticing ongoing 
exploratory modes of existence in which individuals consciously 
seek to revise their own views and mind-sets. Thus, a defining 
feature of any educational process is the manner in which the value 
of change is conceived and practised within it. 
           The second dimension of education concerns the division 
between forms of education geared towards the successful 
achievements of specific individuals or societies and those aimed 
at promoting universal values. Needless to say, the two extremes 
are not logically inconsistent. We might assume the existence of 
forms of education for which the internalisation and application of 
universal values are consistent with the achievements and success 
of individuals. One might conceive Aristotle’s views of education 
precisely in that manner (Brumbaugh & Laurence, 1959). 
Nevertheless, we claim this second dimension harbours a highly 
oppositional relation between two different focal points of the 
educational process: that between promoting the success, 

achievements and self-flourishing of specific individuals or 
societies in a given social context, on the one hand, and the 
spiritual, material and physical well-being and sustainability of 
humanity (including the planet), on the other. It is these two focal 
points that usually come into conflict in different forms of 
education. 
           Here, too, differences between educational forms usually 
do not manifest themselves as either or oppositions but rather as 
varying levels of commitments across a continuum composed by 
personal success, achievement or self-enhancement at one pole 
and universal other-regarding values at the other pole. 
           The above-mentioned bi-dimensional conception of 
education finds support in other thinkers’ work but with some 
important reservations. Jackson (2012), for example, views 
education as a dialectic between the paired notions of essence and 
existence, lofty and mundane, practical and contemplative (p. 49). 
For Jackson, education, properly conceived, consists of an 
ongoing movement between the paired notions (let us call them 
dimensions) such that, for example, the learning process involves 
the acquisition and discussion of ideal essences or values that 
should be espoused or acted upon and, at the same time (at least 
conceptually), an understanding of the ‘here and now’ of current 
social and individual reality. The same back-and-forth dialectical 
movement between poles occurs with regard to the other two 
dimensions. While we argue that the first dimension (essence-
existence) should be placed on a different conceptual level than 
Jackson’s two other paired notions-since the first involves ends 
and the two others involve procedure-this does not concern me 
here. Our point, at least with regard to Jackson’s first dimension, 
is that while in practice curricula and educational processes might 
involve a combination of ‘essence’ and ‘existence’, the idea that 
education involves a dual commitment to both essence and 
existence is a feature of a particular type of (liberal) education. 
Theoretically speaking, the two notions of essence and existence 
reflect polarities that, while they might be commonly practised in 
tandem, are still opposing features and nearly all educational 
forms lean to either one or the other. Jackson justifiably presents 
the notions of essence and existence as inherent features of 
education, but unjustifiably regards the dialectical movement 
between the two as features of any kind of education. By doing so, 
we believe Jackson exhibits a liberal bias towards other possible 
forms of education. 
           To conclude the above discussion, we claim that all 
educational forms have a bi-dimensional structure according to 
which educational aims are generated as well as the modes of 
operation deriving from these aims. Educational forms can be 
defined and set apart from each other according to the degree to 
which they value either conservation or change, and the degree to 
which each is committed to functional success-achievement or 
other-regarding values. 
           Let us return to the definition of education presented at the 
outset of this present discussion and modify it accordingly: 
Education is a continuous practice consisting of purposively 
structured learning processes, which are either individually or 
socially directed, formally or informally governed, aimed at the 
realisation of ends that are consciously derived from a certain 
conception of the ‘good’ along two central dimensions: (1) 
conservation vs. change and (2) self-flourishing or self-
actualisation vs. universal well-being. 
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IV. THEORY OF VALUES 
           As the bi-dimensional view of education presented here is 
grounded, first and foremost, on levels of commitments to sets of 
values, it is useful to connect the present view of education to 
Schwartz’s theory of universal values (1992). This will afford the 
possibility to gain a better understanding of the contents of the two 
dimensions and to offer a research tool for examining commitment 
levels to sets of values along a bi-dimensional continuum. We 
shall first briefly present Schwartz’s theory and then apply his 
theory to the conception of education presented here. 
           In his seminal work on universal values, Shalom Schwartz 
(1992, 2012) specified 10 distinct types of universal motivational 
values and placed them on a single (circular) continuum. In more 
recent work, Schwartz et al. (2012) refined the theory, expanding 
it to include 19 values. The closer these values are situated on the 
circular motivational continuum (in either direction), the more 
similar their underlying motivation. 
           Schwartz’s theory of universal values is particularly 
advantageous since, as opposed to construing values as isolated 
(semantic) entities, it acknowledges the relations of values to one 
another. According to the theory, some values are more closely 
related to other values and, in certain cases, adherence or 
commitment to one value or set of values is seen to exclude or 
seriously diminish the commitment to others. For instance, on 
Schwartz’s scale, the motivational values of ‘stimulation’ and 
‘hedonism’ are perceived as conflicting with the values of 
‘conformity’ or ‘tradition’; ‘benevolence’ or ‘universalism’ are 
seen to conflict with (personal) ‘power’ and ‘achievement’. 
Second, as opposed to binary either or conceptions of values (one 
either values ‘self-direction’ or not), the theory captures the 
dynamism involved in value-commitments and the varying levels 
to which real people may uphold certain values. Similarly to 
Aristotle’s notion of the ‘golden mean’-but stripped from its 
metaphysics, Schwartz’s theory accounts for the implications of 
adherence to a certain value (along a range between complete 
rejection and extreme adherence) on the commitment to other 
values. In Schwartz’s theory, for instance, the more committed a 
person is to the value of ‘self-direction’, the less he or she will be 
committed to values such as ‘conformity’ or ‘security’. 
           Schwartz claims that his theory competently addresses 
value-behaviour relations because it incorporates motivational 
conflicts along the circular continuum and so it partly explains 
some of the incongruities between value commitments and 
behaviour. While gaps between values and behaviours are 
sometimes explained by a tension between values and norms 
(those that are espoused in a specific social or organisational 
context) it has been shown that values-regardless of the specific 
normative reality-do in fact motivate behaviour (Bardi & 
Schwartz, 2003). Since education involves, by definition, the 
translation of values into praxis (structured learning processes), 
the fact that Schwartz’s theory accounts for the connection 
between values and behaviour makes it all the more applicable to 
educational contexts. 
           More pertinent to the present discussion, the theory further 
arranges the 10 (or 19) values according to two dimensions, one 
dimension contrasts ‘self-enhancement’ with ‘self-

transcendence’, the second dimension contrasts ‘conservation’ 
with ‘openness to change’. The first dimension-‘self-
enhancement’-’self-transcendence’-organises sets of proximal 
values along a spectrum ranging from valuing personal 
achievements and success (or generally, personal or social self-
actualisation) to other-regarding or universalised commitments 
such as benevolence, equality and tolerance. The second 
dimension -‘conservation’-‘openness to change’-arranges values 
ranging from commitments to the preservation of tradition, 
conformity and security to those expressing a commitment to 
ongoing risk-taking, novelty and self-directedness. 
           For the present purposes, we shall focus here on Schwartz’s 
two dimensions rather than on the individual values comprising 
them. Consequently, given the focus here on Schwartz’s two 
dimensions, the present discussion employs Schwartz’s scale of 
10 values rather than the refined 19-value scale, adding further 
values partitioning the original 10-value scale, leaving intact the 
original bi-dimensional structure. Which motivational values are 
to be included in the theory as well as the depiction of the kinds of 
relations that exist between values is open to further discussion. 
To be sure, these are serious considerations that demand 
continuous refinement and investigation. However, we believe 
there is something basically right about how Schwartz scrutinises 
the nature of values and the relations between them, especially the 
manner in which he sets up a bi-dimensional organisation of sets 
of value commitments. 
 

V. CONNECTING THE CONCEPT OF ‘EDUCATION’ TO  THEORY 
OF VALUES 

           Schwartz’s theory and scales have been empirically 
validated in many studies and in many different sociocultural 
contexts (Schwartz et al., 2012) and applied to different fields of 
research including, among many others, leadership (Sarid, 2016; 
Sarros & Santura, 2001), work settings (Ros, Schwartz, & Surkiss, 
1999), and psychological and subjective well-being (Sagiv & 
Schwartz, 2000). On rare occasions, Schwartz’s theory and scales 
have been applied in educational contexts; for example, to 
examine the connection between a teacher’s values and goals 
(Pudelko & Boon, 2014) and students’ values and learning 
approaches (Matthews, Lietz, & Darmawan, 2007). However, no 
study we know of has yet made the explicit connection between 
Schwartz’s values and the investigation of the conception of 
education as such. 
           In light of what has been claimed thus far, we argue that 
Schwartz’s theory is tightly connected to the bi-dimensional view 
of education presented here, particularly in the manner in which it 
organises motivational values along the two dimensions of self-
enhancement-self-transcendence, and conservation-openness to 
change. As stated above, at the most elementary  level, any form 
of education is intimately tied to a certain conception of the ‘good’ 
(or sets of values) from which all educational aims and 
pedagogical processes are consistently derived-at least in 
principle. Such that, for example, a person or a group of people 
may regard either ‘pluralistic individual emancipation’ or 
‘traditional cultural preservation’ as the raison d’être for all 
pedagogical processes. In the first case, it is possible to assume 
that a major part of the curriculum will consist of experiential 
constructivist-like methods of learning and increased student 
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choice. In the second case, transmission of canonised forms of 
cultural knowledge will most likely constitute a better part of the 
curriculum. Theoretically speaking, the extent of the commitment 
to a specific set of values constitutes the underlying motivation for 
all educational processes. Connecting the conception of education 
offered here to Schwartz’s bi-dimensional organisation of values 
offers a reliable and empirically sound platform to examine and 
determine the extent of commitments to sets of values, and 
therefore a proper method for determining and classifying 
different forms of education. 
           To further demonstrate how the conception of education 
offered here connects to Schwartz’s theory of values, we shall 
briefly consider four basic types of education: religious education, 
technical education, liquid education and critical-transformative 
education, each representing a cluster of educational perspectives 
sharing similar characteristics. It should be noted that there is a 
certain crudeness to the way the four educational clusters have 
been fashioned here. One should keep in mind that any 
generalisation of such sorts may misrepresent or omit particular 
cases or manifestations. But, as in most (effective) theories, what 
is lost in terms of particular representation is gained by increased 
theoretical explanation. We believe it is possible to connect any 
particular educational perspective or approach to the theoretical 
framework presented here. 
 

VI. RELIGIOUS EDUCATION 
           Religious education is depicted within a range positioned 
in the conceptual area intersecting ‘conservation’ with ‘self-
transcendence’. This affords accounting for various forms of 
religious education that might be considerably different from one 
another. Nevertheless, it possible to claim that nearly all forms of 
religious education share some basic common features. First, with 
regard to the ‘change dimension’, religious education typically 
centres on the cultural transmission of sacred texts, incorporating 
within them the essential knowledge and values that are supposed 
to be passed down to learners. In this sense, religious and spiritual 
forms of education are founded on the enduring commitment to 
and conservation of (more or less) unchanging beliefs, knowledge 
and values. However, varying degrees of ‘conservation’ can be 
attributed to different religious educational approaches and 
paradigms (e.g. Buchanan, 2005). For instance, whereas strict 
orthodox religious views enforce extreme conservation (radical 
preservation of religious forms of life), various religious 
educational approaches may ‘drift’ more towards the ‘openness to 
change’ pole since an essential feature of such approaches is the 
ongoing and innovative interpretation of and personal connection 
to sacred texts and beliefs. While innovative interpretations are 
espoused in the latter types of religious views, traditional sacred 
texts continue to serve as the foundation for all learning processes. 
Another possibility concerns exclusive orthodox educational 
institutions promoting the development of religious prodigies, 
who are able to introduce fresh new insights into traditional 
questions and problems. In such cases we might witness a 
movement towards the ‘openness to change’ pole. But in most 
particular manifestations of religious education we must assume a 
certain threshold beyond which commitments to ‘openness to 
change’ are excluded, certainly the belief in an other-worldly 
deity. 

           With regard to the second dimension, religious education 
(certainly monotheistic religions) uphold universal self-
transcendent values as opposed to values denoting particular 
interests such as economic success or enhancing personal 
achievements. There is nothing of particular functional value to 
religious forms of education although perhaps some practical aims 
may be promoted as secondary. One such example is the 
functional rehabilitation of underprivileged at-risk youth. It is also 
possible that some types of religious education are more 
concerned with self-preservation and the successful propagation 
of a certain religious creed. However, even in these cases, greater 
commitment to other-regarding (self-transcendent) values than 
personal (instrumental) values is to be expected. 
  

VII. TECHNICAL EDUCATION 
           By ‘technical education’ we refer to types of learning 
processes that while are specifically aimed at professional 
development are purposively and explicitly geared towards a 
certain perception of the ‘good’, such as the development of a 
work ethic, excellence in a specific vocation and (rational) goal-
oriented behaviour. Now there may be a thin line demarcating 
vocational training and vocational education, but it is certainly 
possible to consider types of vocational education such as those 
implemented in the Finnish educational system as being consistent 
with the above definition. 
           In the educational literature there are competing views 
regarding the question of whether vocational or technical forms of 
learning can be classified as ‘educational’ as such. Winch (2002), 
for example, disputes the liberal discrimination of various forms 
of vocational-instrumental learning processes and proposes the 
notion of ‘vocational education’ as distinct from both functional 
training, on the one hand, and liberal education, on the other. Carr 
(2003) defends Peters’ liberal qualification of intrinsic worth (i.e. 
that what is learned is not a means towards instrumental ends but 
an end in itself ) by claiming that either Winch’s notion of 
vocational education is redundant, since what ultimately 
distinguishes ‘vocational education’ from crude vocational 
training is precisely the liberal qualification of intrinsic worth, or 
that Winch confuses schooling with education. Schooling, says 
Carr, is a social institution that promotes instrumental ends, but 
the fact that it does, does not mean that all learning taking place 
within it is, in fact, educational. Without directly participating in 
the debate regarding intrinsic and extrinsic worth, we claim that in 
the name of conceptual vigilance (and tolerance) towards different 
and at times opposing views of education, the present theory must 
account for educational views that are, at least, consistent with the 
above-mentioned definition of education. 
           Technical education is thus depicted within a range 
covering the conceptual area intersecting ‘conservation’ with 
‘self-enhancement’. This depiction delineates technical education, 
on the one hand, as reflecting greater motivation to uncritically 
acquire more or less conventional bodies of knowledge in a given 
vocational or disciplinary field (and therefore the conservation of 
such bodies of knowledge), and, on the other hand, as intensified 
commitment to the values of (functional) personal achievement 
and success in the various social spheres. 
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VIII. LIQUID EDUCATION 
           The terms ‘liquid education’ and ‘liquid pedagogy’ 
(Oxenham, 2013; Green & Gary, 2016) are derived from 
Bauman’s notion of ‘liquid modernity’ (2000). Bauman himself 
also explicitly discusses the application of liquid modernity to 
educational contexts (Bauman, 2005, 2010). Savin-Baden (2007), 
for example, appeals to Bauman’s notion of liquid modernity to 
develop a view of ‘liquid learning’ which is defined as follows: 
‘Liquid learning … is characterized by emancipation, reflexivity 
and flexibility so that knowledge and knowledge boundaries are 
contestable and always on the move’ (Savin-Baden, 2007, p. 8). 
Several key characteristics of liquid education unfold in this short 
definition of liquid learning. First, while mention of 
‘emancipation’ here might suggest that liquid forms of education 
are geared towards other-regarding universal values (such as 
social justice or benevolence), a closer examination of Bauman’s 
work reveals that ‘emancipation’ is consistently viewed by 
Bauman and commentators as the chameleon-like capacity of each 
unique individual to continuously transform and change according 
to changing social circumstances (Sarid, 2017b). The essence of 
liquid education is to enhance individuals’ freedom and the 
reflexive capacity to continuously transform themselves. Like all 
views critical of modernism (at least in its non-liquid or classical 
form), liquid education too is suspicious of all-encompassing and 
perpetual visions of the individual and society, and therefore calls 
for continuous re-examination of knowledge and the pursuit of 
contingent meanings. As such, the term ‘liquid education’ can 
serve as an umbrella term under which can reside educational 
perspectives and pedagogical approaches such as ‘border 
pedagogy’ (Giroux, 1988) and deconstruction-inspired views of 
education (Biesta & Egéa-Kuehne, 2001), as well as various other 
types of so-called postmodern educational perspectives. What all 
these approaches share in common is a radically critical view of 
foundations (in terms of ethics and knowledge), stable meanings 
and universalised thought in general. Such approaches are all 
about being open to change. This is why ‘liquid modernity’ is 
depicted as leaning towards the ‘openness of change’ dimension. 
Two brief points should be addressed with regard to the manner in 
which liquid types of education are depicted here. First, there is 
the question of whether or not the philosophy instructing liquid 
educational approaches promotes or reinforces conservative (neo-
capitalist) values and social constellations (thus favouring a 
depiction leaning more towards the ‘conservation’ pole). While an 
adequate response to this question lies well beyond the boundaries 
of this present discussion, what is undeniable, regardless of the 
possible socio-political repercussions of the philosophy 
underlying liquid approaches, is their underlying commitment to 
the continuous reconfiguration of meanings and knowledge as 
well as continuous personal transformation. A second 
consideration is the issue of whether liquid education leans more 
towards self-enhancement. For Bauman, the mission of education 
is ‘preparing the young to life’ (Bauman, 2011, p. 10), and this 
means successful conduct in the social and economic spheres. At 
least in Bauman’s case, the functional-instrumental empowerment 
of individuals is certainly emphasised. However, various other 
educational approaches inspired by a postmodern ethics can be 
seen to be more committed to ‘other-regarding’ values; thus, a 
‘movement’ towards self-transcendence is advisable in such cases. 
Nevertheless, ‘self-transcendence’, certainly in Schwartz’s model, 

concerns universal value-orientations that are conceptually 
incompatible with liquid educational sensibilities. Thus, while 
liquid education consists of different approaches reflecting a range 
of value commitments along the self-enhancement-self-
transcendence dimension, they are still to be demarcated from 
approaches committed to universalistic types of change-oriented 
visions of the ‘good’, such as transformative-critical educational 
approaches. 
 

IX. TRANSFORMATIVE-CRITICAL EDUCATION 
           By transformative-critical education, we mean types of 
education that are, on the one hand, ideologically committed to the 
ongoing critical re-examination of (neo-liberal) social structures 
(knowledge and social practices) and thus are essentially change-
oriented. Yet, on the other hand, these change processes are 
grounded on universal values such as equality, social justice and 
tolerance. Another way of demarcating liquid from critical-
transformative education is distinguishing between deconstructive 
and reconstructive forms of thinking (Sarid, 2017b). 
Transformative-critical educational approaches encompass a 
range of educational views applying the critical theories of 
thinkers such as Friere and Habermas. Consider how Mezirow, a 
representative example, defines transformative learning:  
           … is learning that transforms problematic frames of 
reference-sets of fixed assumptions and expectations (habits of 
mind, meaning perspectives, mindsets) to make them more 
inclusive, discriminating, open, reflective, and emotionally able to 
change. Such frames of reference are better than others because 
they are more likely to generate beliefs and opinions that will 
prove more true or justified to guide action. (Mezirow, 2003, pp. 
58-59) 
           All the central characteristics of a critical-transformative 
approach unfold in the above definition. Most visible here is the 
dual commitment to change and universalised notions of truth and 
justification. While some educational approaches within this 
group will lean more towards critique and change, others may be 
more committed to the development of a democratic will-
formation enticing a universal morality. 
 

X. CONCLUSION 
           The present classification or grouping of the four generic 
types of education can be regarded as theoretically self-serving in 
the sense that each of them can be more or less conveniently 
connected to Schwartz’s scale. As generic types, each represents a 
range of mostly homogeneous approaches and therefore excludes 
conceptual complexity or intricacy. To be sure, some educational 
theories and models in the educational literature might be 
characterised as intersecting or overlapping the four generic types; 
admittedly, the above classification is certainly not exhaustive. 
Perhaps the most prominent type of education omitted from the 
above classification is the liberal-modernist educational model, 
which, to my mind, reflects varying intermediate degrees of each 
dimension, depending on the particular liberal view one upholds. 
This might partly explain the broad acceptance of the liberal 
(modernist) model and its enduring prevalence in most educational 
systems despite profound social changes (Sarid, 2017a). Consider 
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the representation of liberal education when connected to 
Schwartz’s scale. The dotted lines indicate possible movements 
along both dimensions, each movement representing increasing 
commitments to either pole of the bi-dimensional model. 
However, we claim that in prevailing modernist-liberal 
educational models, the relations or proportions between the two 
dimensions will remain more or less balanced. For instance, while 
liberal models are principally committed to the values of attaining 
objective truth and knowledge, they are nonetheless committed to 
promoting the individual’s capacity to develop his or her own 
understandings within more open-ended learning processes, and 
growing educational space to express uniqueness and creativity. 
Now, the meeting of these two commitments (objective Truth and 
personal expression), as the Schwartz scale underscores, does not 
entail a logical contradiction; the two commitments may certainly 
reside within a particular model or approach. However, there will 
certainly be some tensions or at time collisions between them in 
practice. This is why we claim that an ‘authentic’ modernist 
orientation contains within it an in-built conflict between two 
different educational impulses (Sarid, 2017a; Habermas, 1997). 
Regardless of whether one accepts how the four generic types have 
been depicted here and the specific manner in which each has been 
connected to Schwartz’s value scale, we believe the theory of 
education offered here contributes to the understanding of what 
education is and specifies the operational dimensions responsible 
for defining the nature and meaning of each different type of 
educational perspective or approach. While the merits of this 
theory are open to future discussion, we argue that what is gained 
is not only conceptual clarity but also a sound methodological 
basis for further research. 
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Abstract- Errors in medication administration are the most 
prevailing in medicine and can cause harm to the patient, 
morbidity and mortality as a result of negligence and failure to 
adhere to guidelines. A descriptive cross-sectional study was 
carried out among 117 nurses working at a mission hospital in 
Meru. A sample of 106 nurses was chosen using stratified and 
simple random sampling methods. Data was collected using a 
self-administered questionnaire and an observational checklist 
formulated from the Nursing Council of Kenya (NCK) manual of 
clinical procedures were used to collect data. Analysis was done 
using SPSS Version 21 software. 73.5% of the respondents 
adhered to hygiene measures, 65.5% adhered to medication 
safety guidelines while 65.9% adhered to medication record 
guidelines. Overall the adherence was poor with 37.6% (32) 
respondents had high adherence level while 62.4% (53) 
respondents had low adherence level. On observation the 
adherence level was 59.3%. An association was found between 
the mean of the two adherence levels (p=<0.001). 
Index terms-Medication errors, Medication administration 
guidelines, Adherence, patient safety, Nursing Council of Kenya 
 

I. INTRODUCTION 
edication administration is a procedure that should be carried 

out with utmost care, since a small error can cause great harm or 
even death to the patient. The procedure is almost entirely the 
role of the nurse. Various bodies have stipulated guidelines for 
nurses to follow when administering medications. Hospitals have 
also designed and implemented policies, procedures and 
medication administration guidelines for practitioners in the 
clinical area, and come up with systems of risk management to 
help reduce medication errors [1]. Polypharmacy among patients, 
complex disease processes, multiple prescribers and a number of 
medical problems are among the factors that highly contributes 
to medication errors as nurses may fail to adhere to the 

guidelines as they deal with distinct matters. Irreversible 
consequences that are irreversible which may occur, as well as 
large sums of treatment costs every year as a result of 
malpractices in medication administration makes the matter to be 
of great importance [1].  
According to [2], medication errors have been found to occur in 
2 to 14% of the admitted patients with 1 to 2 per cent of them 
getting harm. It has been found that about 23,000 physical 
disabilities and 10,500 deaths occur every year in Iran due to 
medical errors that are approximated to be 55,000 [3]. In 
Ethiopia, medication administration error has been found to be 
approximately 51.8%. In Kenya, the prevalence has been found 
to be 20% despite that most errors are never documented, as 
reported in a study carried out in two referral hospitals [4]. 
The manual of clinical procedures by the Nursing Council of 
Kenya has stipulated various guidelines on medication 
administration. The manual is revised after every ten years as the 
profession advances and the last review was in 2009 [5]. Despite 
the guidelines being in place errors in medication administration 
have continued to occur with 20% prevalence. 
 

II. DATA COLLECTION METHODS 
The study was carried at a mission hospital in Meru County. The 
design was descriptive cross-sectional. The population of study 
was 117 nurses working at the hospital and a sample of 106 was 
used. The sampling methods that were applied were stratified 
random sampling followed by simple random sampling. Data 
collection was through a self-administered questionnaire and an 
observational checklist. The tool was pretested in a similar 
facility on 10% of the sample size. The data was coded and 
analyzed using SPSS version 21. To test significance of 
association between the study variables of the study Chi squared 
test was used at a p value of <0.05.

III. STUDY FINDINGS 
Most respondents came from the medical department with 21.2% 
(18) respondents, then surgical and maternity departments each 
with 18.8% (16) respondents, then OPD with 15.3% (13) 
respondents, then pediatric ward with 11.8% (10) respondents 
and finally private ward and MCH each with 7.1% (6) 
respondents. Most of the respondents were aged between 20-29 
years with 69.4% (59) respondents, 30-39 years were 10.6% (9) 

respondents, 40-49 years were 9.4% (8) respondents and 50-59 
years were 10.6% (9) respondents.  
Most of the respondents i.e. 72.9% (62) had served for 1-9 years, 
those who had served for 10-19 years were 12.9%, (11) 
respondents, 20-29 years were 8.2%, (7) respondents and those 
who had served for over 30 years were 5.9%, (5) respondents. 

M 
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The departments, age and years of service were not significantly 
associated with adherence to the NCK guidelines (P=>0.05). 
 
 
 
 
Table 1: Department, Age and Duration of Service 

Department  Frequency Percentage 
 
Medical  
Surgical 
Maternity 
OPD 
Pediatric 
Private ward 
MCH 
Total 

 
18 
16 
16 
13 
10 
6 
6 
85 

 
21.2 
18.8 
18.8 
15.3 
11.8 
7.1 
7.1 
100 

Age (years) 
20-29 
30-39 
40-49 
50-59 
Total 

 
59 
9 
8 
9 
85 

 
69.4 
10.6 
9.4 
10.6 
100 

Duration of service 
(years) 
1-9 
10-19 
20-29 
>30 
Total 

 
 
62 
11 
7 
5 
85 

 
 
72.9 
12.9 
8.2 
5.9 
100 

 
Hygiene guidelines were followed by 54% of the respondents on 
overall with personal safety having only 9.4%, (8) respondents 
adhering, while majority 90.6%, (77) respondents were non-
adherent. Among those who were non-adherent, 10.4%, (8) 
respondents did not employ any personal safety measure, 24.7%, 
(19) respondents employed one measure which was either 
gloving or avoiding recapping while 64.9%, (50) respondents 
employed at least two safety measures. 
Concerning cleaning of injection site before giving an injection, 
100%, (85) respondents were adherent whereby 76.5%, (65) used 
alcohol/spirit swab while 23.5%, (20) respondents were using 
unspecified agents.  
Concerning the guideline of where to place prepared IV 
medications before administration, 88.2%, (75) respondents were 
adherent while 11.8%, (10) respondents were non-adherent. 
Being adherent meant placing the medications on a clean kidney 

dish. Among those who were non-adherent, 5.9%, (5) 
respondents placed medications on the trolley, 4.7%, (4) 
respondents placed medications on a tray and 1.2%, (1) 
respondent placed them on unspecified surface. 
Majority 96.5%, (82) respondents were discarding sharps 
immediately, which meant they were adherent, (1.2%, (1) 
respondent discarded them once done with all patients and 2.4% 
(2) respondents did so at the end of the shift which meant the last 
two groups were non-adherent as shown below. 

 
Figure 1: Adherence to Hygiene measures 

 
Table 2: Observation Check-List on Hygiene Measures 

Adherence 
guideline 

Adhered to  Not adhered 
to 

Swabbing injection 
site with alcohol 
based swabs 

100% (40) 0% 

Washing hands 
before and after each 
patient 

30% (12) 70% (28) 

Discards sharps 
immediately 

50% (20) 50% (20) 

Total 72 48 

Source: Field Data (2019) 
 
Medication safety guidelines were adhered to by 65.5% of the 
respondents on overall. Regarding specific guidelines, giving 
medication to the right patient was the guideline with the highest 
percentage of adherence at 100% (85) respondents. Double 
checking medication with second nurse was performed by 51.8% 
(44) respondents, explaining effects of drugs to patient and 
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relatives was performed by 24.7% (21) respondents, 
administration of drugs at the specified times was performed by 
64.7% (55) respondents, administration of only the prescribed 
drugs was performed by 90.6% (77) respondents, administration 
of the exact dose of medication was performed by 94.1% (80) 
respondents, using only the prescribed routes of administration 
was adhered to by 88.2% (75) respondents, assessment of patient 
reaction during administration was performed by 71.8% (61) 
respondents, explaining of expected side effects to patients and 
relatives was performed by 31.8% (27) respondents and 
observation of patients for side effects was performed by 45.9% 
(39) respondents.  
 
Table 3 Adherence to Medication Safety Guidelines 

Guideline Adherent Non 
Adherent 

 

I double check 
medications with a second 
nurse 

51.8% (44) 48.3% (41)  

I explain to patient and 
relatives the effect of 
medications 

24.7% (21) 75.2% (64)  

I administer medications at 
specified time  

64.7% (55) 35.3% (30)  

I assess patients reaction 
during administration 

71.8% (61) 28.3% (24)  

I explain expected side 
effects to patients and 
relatives 

31.8% (27) 68.3% (58)  

I observe patients for  
adverse effects  

45.9% (39) 54.1% (46)  

Source: Field Data (2019) 
 
Record guidelines included when to record administered 
medications, where to record them, whether or not second nurse 
records administered medications and where to record adverse 
effects. Other guidelines were tested using likert form questions. 
As to when they recorded administered medications, 97.6%, (83) 
respondents recorded immediately (adherent) while 2.4%, (2) 
respondents recorded when patients retained medication. 
Concerning where to record the administered medications, 
41.2%, (35) respondents recorded in the treatment sheet, 
meaning they were adherent, 54.1%, (46) respondents recorded 
both in the treatment sheet and the cardex, while 4.7%, (4) 
respondents recorded in an unspecified place on the patients’ file.  
Most of the respondents 63.5%, (54) reported that a second nurse 
did not record administered medications on their behalf meaning 
they were adherent while 36.5%, (31) respondents reported that it 
happened meaning they were non-adherent. With regard to 
recording of adverse effects, 3.5%, (3) respondents used the 
adverse medication reaction book meaning they were adherent. 
Among those who were non-adherent, 1.2%, (1) respondent used 
unspecified part of the patients file, 90.6%, (77) respondents used 
the cardex, 2.4%, (2) respondents did not record anywhere, while 
2.4%, (2) respondents recorded in the treatment sheet, and the 
cardex. 
The adherence scores were computed and mean score; range and 
standard deviation calculated for hygiene measures, medication 
safety and hygiene guidelines. The mean adherence score for 

hygiene guidelines was 53.95%, range 25.6-85.7% and 
SD=16.99. The mean adherence score for medication safety was 
65.5%, range 16.7-100% and SD=19.08. Finally, the mean 
adherence score for record guidelines was 65.9%, range 28.6-
85.7% and SD=15.91 as shown in the figure below. 

 
 
Figure 2: Adherence to Record guidelines 
 
The researcher computed an overall adherence score which 
incorporated the three guideline areas (hygiene, medication 
safety and record guidelines). These constituted 26 adherence 
guidelines and the mean was 62.49% and standard deviation of 
14.09. From the 26 practices, two adherence levels were 
computed whereby high adherence level referred to adherence to 
at least 18 practices while low adherence level referred to 
adherence to <18 practices. 

 
     Figure 3: Adherence Levels   
 
Figure 3 above shows that 37.6% (32) respondents had high 
adherence level while 62.4% (53) respondents had low adherence 
level. 
Analysis of variance in the means of the two adherence levels 
revealed that the two group means were significantly different 
(p=<0.001). 

IV. DISCUSSIONS 
The overall level of adherence was low with 62.4% (53) 
respondents having low adherence level. There was 53.95% 

54%
65.50% 65.90%

0%
10%
20%
30%
40%
50%
60%
70%

Hygiene
guidelines

Medication
safety

guidelines

Record
guidelines

P
e
r
c
e
n
t
a

Guidelines

37.6%

62.4%

0.0%
10.0%
20.0%
30.0%
40.0%
50.0%
60.0%
70.0%

High adherence Low adherence

p
e
r
c
e
n
t
a
g
e

Adherence levels

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9352
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              424 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9352    www.ijsrp.org 

adherence for hygiene guidelines, 65.5% for medication safety 
and 65.9% for record guidelines. Regarding adherence to hygiene 
measures, these findings agree with those of a study carried out 
in a referral hospital in Nigeria to determine nurses’ compliance 
with a safe injectable medication administration protocol, where 
only 22% of the nurses observed practiced hand hygiene prior to 
administering the medications [6]. Regarding medication safety 
measures, the findings of the study tally with those of a study 
carried out in a University hospital in Korea on adherence to the 
five basic rights of medication administration which indicated 
that only 45.6% of the nurses confirmed the right medication on 
the vial ensured medication safety measures [1]. Record 
guidelines included when to record administered medications, 
where to record them, whether or not second nurse records 
administered medications and where to record adverse effects. 
As to when they recorded administered medications, majority 
adhered to the guideline. These findings are similar with those of 
a study carried out at C.S Mott’s children’s Hospital of the 
University of Michigan on ensuring safe administration of 
medication among nurses where 91.7% documented the 
medication administered immediately after administration [7]. 
Concerning where and who to record the administered 
medications, the guidelines were not followed by all. These 
findings disagree with those of an observational study in Korea 
on adherence to medication administration guidelines where it 
was reported that in regard to recording of the administered 
medications, the nurse who had administered the medications 
recorded him/herself in 100% of the cases [8]. 
The observation revealed that nurses’ adherence to various 
guidelines was similar to what they had reported with only a few 
differences. These observations are in tandem with those of an 
observational study conducted by [9]. 

V. CONCLUSION 
The level of adherence to the NCK medication administration 
guidelines was found to be low with adherence to hygiene 
measures being the least adhered to followed by adherence to 
safety measures and adherence to medication administration 
record guidelines respectively. The most cited challenges to 
adherence to the guidelines by the respondents were inadequate 
staffing levels, lack of CPD facilitation and lack of adequate 
resources for medication administration. This calls for the 
institution and other similar institutions to ensure that the staffing 
levels are upto standards and resources are available. 
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Abstract- This research aims to: (1) analyze implementation of Learning Implementation Plan (RPP); (2) analyze students’s activities 
during implementation of learning instruments using GIMUR; and (3) analyze obstacles were encountered during teaching and learning 
process carried out with this learning instruments. The type of this research is quasi experimental research. The research population is 
all of the students in this competence. Therefore, the research samples are the students of Class VIII-B and VIII-C at SMPN 1 Trawas. 
The researcher analyzed the data using observation by two observers who are two science teachers. The practicality of the learning 
insruments developed produces: (a) the implementation of lesson plans in grades VIII-B and VIII-C at SMPN 1 Trawas produces very 
excellent results, (b) student's activities are carried out well with an average grade of 3,62 and 3,57, with the percentage of follow-up 
approval of 94,57% and 93,43%, which shows that students carry out the learning process excellent, and (c) the obstacles or constraints 
found during the research process exceed the time limit specified in the RPP. 

 
Index Terms- Practicality, Science Learning Instruments, GIMUR, Guided Inquiry by Multi Representation. 

 
 

I. INTRODUCTION 
At the end of 2015 there was a sign that the era of Masyarakat Ekonomi ASEAN (MEA) began, requiring high educational qualifications 

and competencies for each workforce. Preparation of qualified and highly competitive human resources is the key to survival. Therefore, 
the realization of quality human resources comes through quality formal education as well. The most important thing in learning is that 
students can use their knowledge flexibly to master basic concepts [1]. Inquiry learning seems like a shift between conventional teaching 
and student-centered learning. Understanding of student’s concepts can be overcome with the right model using guided inquiry models [2]. 
The inquiry model is also very helpful for students to link their knowledge [3]. The difficulty of students to be directed to manage time is 
also a finding in the study. This is in accordance with the results of the study [4], the implementation of guided inquiry is hampered by 
teacher assistance, teachers have difficulty directing conclusions to students and there are no guidelines for learning to run effectively. 
Provides a significant influence with the use of guided inquiry learning towards the science process skills of students[5]. The learning 
process with guided inquiry is also successful in equipping students to solve problems in long-term competence [6]. 

The essence of inquiry learning is to involve students in real terms in a problem [7]. With inquiry, students learn to be a scientist in 
compiling science. Inquiry learning involves the maximum ability of students to find and investigate something (objects, people, or events) 
mathematically, critically, logically, and analytically. Representation is to explain concepts by using different ways to find solutions based 
on interpretations of the mind so that the concepts become meaningful [8]. In physics, multi representations represent concepts in more 
than one way, consisting of verbal representations, physical representations, and mathematical representations. In the learning science 
concepts, modes of multi-representation can be categorized into analogies, modeling, diagrams, and multimedia [9]. Multirepresentation 
learning helps to understand physics concepts better [10]. 

Practicality of the application of learning instruments is the level of achievement of a learning instruments successful or not based on 
aspects of the assessment of the implementation of lesson plans, the percentage of student activity, and obstacles or constraints experienced 
during the learning process. The implementation of the lesson plan is assessed from the average score of observations of the implementation 
of GIMUR conducted by two observers, the science teacher during the teaching and learning process in the classroom. Student’s activities 
are observations of student activities during the whole learning process. The frequency of observations of student’s activities when 
conducting the teaching and learning process is then multiplied by 100%. Obstacles in learning are the causes of problems that occur when 
the learning process is evaluated to find where it came from and analyzed to find a solution. 

Therefore, in this study use guided inquiry by multi representation which has been developed and proven to knowing practicality of 
learning instruments. Learning can make interesting for students and helps students to understand the material that has been learned. 
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II. EXPERIMENTAL METHOD 
2.1 General Background of Research 
The main purpose of this research to analyze practicality of science learning instruments using Guided Inquiry by Multi Representation 
(GIMUR). This research was conducted in students at SMPN 1 Trawas, East Java, Indonesia, academic year 2018/2019. Practicality consist 
of: the implementation of Learning Implementation Plan (RPP), students’s activities during the implementation of learning instruments 
using GIMUR, and obstacles were encountered during teaching and learning process carried out with this learning instruments. 
 
2.2 Sample of Research 
The sample in this research was 64 students of class VIII-B and VIII-C at SMPN 1 Trawas, East Java, Indonesia, academic year 2018/2019.  
 
2.3 Instrument and Procedures 
The implementation of Learning Implementation Plan (RPP) is carried out by two observers who are science teachers at SMPN 1 Trawas. 
Observations were made with an observation sheet for the implementation of Learning Implementation Plan (RPP), students’s activities, 
and obstacles were encountered during teaching and learning process carried out with this learning instruments. The material used in this 
study is vibration, waves and sound.  
 
2.4 Data Analysis 
a.  Analysis of the implementation of Learning Implementation Plan (RPP) 

The implementation of Learning Implementation Plan (RPP) is carried out by two observers who are two science teachers at SMPN 1 
Trawas. Observations were made with an observation sheet for the implementation of Learning Implementation Plan (RPP). Instrument 
reliability is expressed in percentage of agreement with the equation: 

𝑅𝑅 = �1 −
𝐴𝐴 − 𝐵𝐵
𝐴𝐴 + 𝐵𝐵

�𝑥𝑥100% 
Information: 
R: instrument reliability (percentage of agreement) 
A: higher score from validator 
B: lower score from validator 
These results can then be categorized based on the available percentages as in the table below [11]. 

Table 1. Categories of Learning Implementation Plan (RPP) 
No. Score Category 
1. 1.00 - 1.49 Less (K) 
2. 1.50 - 2.49 Fair (C) 
3. 2.50 - 3.49 Good (B) 
4. 3.50 – 4.00 Very Good (BS) 

The percentage of the implementation of the learning steps, can be calculated with the following formula: 
% percentage = number of learning stages carried out

total number of learning stages
x100% 

b.  Student’s activities 
Student activities were observed by observers who were science teachers at SMPN 1 Trawas. Data accumulation is calculated based on 
the overall percentage of the five meetings. Learning devices are said to be reliable if the reliability value is more than equal to 75 [12]. 
Instrument reliability is expressed in percentage of agreement with the equation: 

𝑅𝑅 = �1 −
𝐴𝐴 − 𝐵𝐵
𝐴𝐴 + 𝐵𝐵

�𝑥𝑥100% 
Information: 
R: instrument reliability (percentage of agreement) 
A: higher score from validator 
B: lower score from validator 
Student activity categories are classified into four aspects of scoring, which are very good, good, sufficient, and lacking. 

c. Obstacles in learning process 
Barriers or obstacles when teaching and learning process takes place were analyzed by qualitative analysis. The results are then 
described so that solutions can be found to fix obstacles in learning process. 

 
III. RESULT AND DISCUSSION 

The instruments that has been validated and revised according to the suggestions of the validator is then tested at class VIII-B and VIII-C 
of SMPN 1 Trawas with 64 students. The activity was carried out five times with a time allocation of 13 x 40 minutes. 
a. Analysis of the implementation of Learning Implementation Plan (RPP) 

The implementation of Learning Implementation Plan (RPP) is carried out by two observers who are two science teachers at 
SMPN 1 Trawas. Observations were made with an observation sheet for the implementation of the Learning Implementation Plan 
(RPP). The material used in this study is vibration, waves and sound. The implementation of lesson plans with guided inquiry by multi 
representation can be seen in table 2. 
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Table 2. Recapitulation of Observation Results 
 on the Implementation of Learning Implementation Plan (RPP) in Class VIII-B and VIII-C 

No. The observed 
aspect 

VIII-B VIII-C 
Implementation Average Category R(%) Implementation Average Category R(%) 

1. 
Average 

preliminary 
aspects 

√ 3,93 BS 97,86 √ 3,85 BS 95,71 

2. 
Average 

aspects of core 
activities 

√ 3,63 BS 92,53 √ 3,62 BS 92,09 

3. Average 
closing aspect √ 3,93 BS 97,86 √ 3,90 BS 97,14 

4. 
Average 

aspects of time 
management 

- 3,40 B 94,28 - 3,40 B 94,28 

5. 
Average 

aspects of class 
atmosphere 

√ 3,90 BS 99,05 √ 3,87 BS 98,09 

Percentage of 
implementation (%) 96 96,32 96 95,46 

Implementation 
category TSB BS TSB BS 

Information: 
SB: excellent 
B: good 
TSB: very excellent 
R: instrument reliability (percentage of agreement) 

The implementation of the Learning Implementation Plan (RPP) is carried out by two observers who are two science teachers at 
SMPN 1 Trawas. Observations were made with an observation sheet for the implementation of the Learning Implementation Plan 
(RPP). The material used in this study is vibration, waves and sound. The implementation of the RPP with the guided inquiry model 
with multi representations can be seen in table 2.. The lesson plans given to observations have a score range of 1-4 which includes 
assessments on preliminary aspects, aspects of core activities, closing aspects, aspects of time management, and aspects of classroom 
atmosphere. 

In the preliminary activities, Trial II in class VIII-B, the average aspect resulting from observations at the first to fifth meeting 
was 3.93 and the percentage of agreement was 97.86%. Whereas in class VIII-C obtained 3.85 with a very good category with a 
percentage of agrement of 95.71%. In this phase between classes VIII-B and VIII-C get the same results in the excellent category and 
all phases are done well. 

In the core activities there are four learning phases, namely the second phase of sequences and hypotheses, the third phase of 
representation, and the 5th phase of evaluation and reflection. The average aspect in the core activities of the five meetings in class 
VIII-B was 3.49 and a percentage of agreement was obtained at 94.09%. In class VIII-C get an average of 3.63 and the percentage of 
agreement of 92.53%. The core activities in both classes were well implemented and categorized excellent. 

In the closing activity, the average observations of all observations in class VIII-B were 3.93 with a very good category and the 
percentage of agreement was 97.86%, while VIII-C was 3.90 with a percentage of agreement 97.14%. In the closing activity the teacher 
gives awards to groups that perform well in their groups. After that the teacher guides students in summarizing the material that has 
been learned by referring to the learning objectives and encourages students to always be grateful for all God's creations that are 
beneficial to life. The teacher closes the learning activity by praying and saying hello. 

The aspects of time management get an average score of 3.40 in class VIII-B and class VIII-C. During the first and second 
meetings for classes VIII-B it was still difficult to be on time according to the lesson plan. Whereas class VIII-C management at the 
first, second, and third meetings was the same ie not carried out properly. Class VIII-B and VIII-C in the aspect of time management 
get a 94.28% precentage of agreement having a good category. The good category shows that teachers can manage learning activities 
based on the syntax of guided inquiry models with multi representations so that lesson plans can be implemented well. 

The average atmosphere of class VIII-B is 3.9 with a percentage of agreement 96.32%. Class VIII-C 3.87 with a very good 
category and produces a precentage of agreement of 98.09%. If the class is treated properly, it makes students become motivated to 
learn and better understand the lesson [13]. 

Based on table 2, it can be seen that the average overall implementation of learning has a percentage of agreement in classes VIII-
B and VIII-C respectively 96.32% and 95.46% with an average category of very good validation observations. The developed lesson 
plans make students more directed to conduct experiments. Students are encouraged to gain experience and experimentation so students 
can find their own principles [14]. 
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b. Student’s activities 
Observations on student’s activities were made by two observers during five meetings with guided inquiry with multi representations. 
Based on the analysis the results shown in table 3 are obtained: 

Table 3. Analysis os student’s activities in class VIII-B and VIII-C 

Activity VIII-B VIII-C 
Vrtotal Category R(%) Vrtotal Category R(%) 

1 4,00 Excellent 100,00 3,80 Excellent 94,28 
2 3,60 Excellent 88,57 3,60 Excellent 88,57 
3 3,80 Excellent 94,28 3,80 Excellent 94,28 
4 3,80 Excellent 94,28 3,60 Excellent 94,28 
5 3,50 Excellent 91,43 3,50 Excellent 91,43 
6 3,60 Excellent 94,28 3,60 Excellent 94,28 
7 3,40 Good 94,28 3,40 Good 94,28 
8 3,70 Excellent 94,28 3,70 Excellent 91,43 
9 3,80 Excellent 94,28 3,70 Excellent 91,43 

10 3,00 Good 100,00 3,00 Good 100,00 
Average  3,62 Excellent 94,57 3,57 Excellent 93,43 

Learning activities must involve active students in the learning process so that they can improve their learning achievements. 
Observers observe students' activities based on the observation sheet which includes: (1) listening or paying attention to the teacher's 
explanation, (2) reading or searching for teaching material information in accordance with the content, (3) conducting an experiment 
in accordance with LKPD guidelines, (4) conducting data collection according with instructions in LKPD, (5) conducting data analysis, 
(6) communicating the results of the experiment, (7) preparing practicum reports in accordance with the results of the practicum, (8) 
actively discussing in groups to solve problems, (9) asking questions or opinions and answering question, and (10) make conclusions. 
Based on table 3 that have been presented, it states that the activities of students are carried out excellent in both classes. The average 
assessment of two observers during five meetings was 3.62 with a percentage of agreement of 94.57% in class VIII-B and 3.57 with a 
percentage of agreement of 93.43% in the excellent category. 

c. Obstacles in learning process 
 During teaching and learning activities, researchers find obstacles when applying learning with guided inquiry by multi 
representations. The obstacles are presented in the table below. 

Table 4. Obstacles or Constraints During Learning Activities 
No. Obstacles Solution 

1. Learning activities exceed the time limit 
specified in the lesson plan. 

The teacher must be disciplined in managing the time 
when teaching and learning activities with guided 

inquiry with multi representations take place. 

2. 

Because they are too enthusiastic about 
the tool when practicing, it causes 

students to play around using the tools 
used. 

Teachers must be more assertive and direct students to 
do practicum in accordance with the procedures in 

LKPD 

3. 

Students are seen not too enthusiastic 
about reading student textbooks as a 
source of learning in teaching and 

learning activities. 

Teacher is more active in guiding students to read 
student teaching materials together. 

 Learning that has taken place can not be separated from obstacles or during the first trial conducted. Learning activities exceed 
the time limit specified in the lesson plan. Students are accustomed to doing something with the teacher so that when conducting 
experiments with guided inquiry even though the teacher has directed it, students are still confused in its implementation. Many learning 
activities exceed the allotted time because students still adjust to the learning model applied. So it becomes input for teachers to be 
more disciplined in managing the time when teaching and learning activities with guided inquiry with multi representations take place. 
 When practicing because they are too enthusiastic about the tool, it causes students to play around using the tools used. This is 
because students are rarely invited to carry out the practicum so they are very happy when in the laboratory. This condition requires 
teachers to be more assertive and direct students to do practicum in accordance with existing procedures in LKPD in the use of practical 
tools. Students are seen not too enthusiastic about reading student textbooks as a source of learning in teaching and learning activities. 
This causes many students to ask the teacher during the learning process that takes place which causes the allocation of time given 
beyond the time that should be implemented. Students do not have the initial knowledge needed to do practicum in accordance with 
LKPD. So the teacher must be more active in guiding students to read student teaching materials together. 
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IV. CONCLUSION 
The practicality of the learning insruments developed produces: (a) the implementation of lesson plans in grades VIII-B and VIII-C at 
SMPN 1 Trawas produces very excellent results, (b) student's activities are carried out well with an average grade of 3,62 and 3,57, with 
the percentage of follow-up approval of 94,57% and 93,43%, which shows that students carry out the learning process excellent, and (c) 
the obstacles or constraints found during the research process exceed the time limit specified in the RPP. 
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ABSTRACT 

With the global population expected to reach over 9 billion by 
2050, there will be a continuous need to increase food production 
and buffer stocks to meet the growing demand and efficiently cope 
with volatilities in food production and prices (UNDP, 2015). In 
Kenya, around 3.4 million people in Arid and Semi-Arid areas are 
severely food insecure and droughts have historically been a 
serious constraint to agricultural production in rain fed 
agricultural systems resulting in significant reductions in both 
yields and area cultivated thus impacting negatively on rural 
livelihoods and food security (FAO, 2016). This study was 
undertaken in Elgeyo Marakwet County of Kenya to establish 
whether the drought tolerant crops which have been promoted 
aggressively for the last three years have had an impact on 
production, food and nutrition security of smallholder farm 
households. A descriptive cross-sectional study was carried out in 
Keiyo North and Keiyo South Sub counties.  The study sampled 
500 smallholder farmers among them being 99 mother/child pairs 
of 24-59-month-old children. Anthropometric data was collected 
on the children and analysed using ENA for SMART, 
2011whereas food security status was elicited among the 
households and analysed using SPSS 25. Sixty three percent 
(63%) of the households were moderately food insecure whereas 
malnutrition rates were at 27% for underweight children, 67% 
were stunted and 9% were found to be wasted.  Food insecurity 
had no statistical significance with child growth indicators as well 
as maternal demographics and socio-economic characteristics.  
Child malnutrition rate and food insecurity were found to be high 
and thus further interventions need to be done to promote the 
DTC for household production and utilization for enhanced all 
round household food and nutrition security.  

Index terms: Drought tolerant crops, household food security, 
nutritional status  

I. INTRODUCTION 

The number of undernourished people is estimated to have 
reached 821 million – around one person out of every nine in 
the world. Nearly 151 million children under five have stunted 
growth, while the lives of over 50 million children in the world 
continue to be threatened by wasting (FAO, 2018). 
Agricultural growth contributes directly to reducing hunger 
and under nutrition by increasing farm household ability to 
produce and purchase more nutritious foods (IFPRI, 2014) and 

more effectively to the poor (World Bank, 2007).  In 2018, 
Kenya recorded an estimated 3.4 million faced with starvation 
due to prolonged drought and erratic rains with populations in 
Semi-arid and arid counties bearing the brunt (USAID, 2018). 
The Sustainable Development Goals (SDG) framework 
includes two indicators for monitoring SDG Target 2.1: the 
prevalence of undernourishment (SDG Indicator 2.1.1) and 
prevalence of moderate or severe food insecurity based on the 
Food Insecurity Experience Scale – FIES (SDG Indicator 
2.1.2), (FAO 2018).  

People experiencing moderate food insecurity face 
uncertainties about their ability to obtain food and have been 
forced to reduce, at times during the year, the quality and/or 
quantity of food they consume due to lack of money or other 
resources. It thus refers to a lack of consistent access to food, 
which diminishes dietary quality, disrupts normal eating 
patterns, and can have negative consequences for nutrition, 
health and well-being. People facing severe food insecurity, on 
the other hand, have likely run out of food, experienced hunger 
and, at the most extreme, gone for days without eating, putting 
their health and well-being at grave risk (FAO, 2018). 

 

Prevalence of moderate or severe food insecurity 

The 2019 edition of the report introduces for the first time 
estimates of the prevalence of food insecurity combining 
moderate and severe levels. This indicator refers to an 
expanded range of food-insecurity severity that encompasses 
moderate levels. According to the latest estimates, 9.2 percent 
of the world population (or slightly more than 700 million 
people) were exposed to severe levels of food insecurity in 
2018, implying reductions in the quantity of food consumed to 
the extent that they have possibly experienced hunger. A 
broader look at the extent of food insecurity beyond severe 
levels and hunger reveals that an additional 17.2 percent of the 
world population, or 1.3 billion people, have experienced food 
insecurity at moderate levels, meaning they did not have 
regular access to nutritious and sufficient food. The 
combination of moderate and severe levels of food insecurity 
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brings the estimated total to 26.4 percent of the world 
population, amounting to about 2 billion people (FAO, 2019).  
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1.1 Area of study 

Elgeyo Marakwet County (EMC) covers a total area of 
3,029.9 km2 and is divided into three topographic zones 
namely: the Highlands, the Kerio Valley and the Escarpment. 
The Kerio Valley where the study was carried out is narrow, 
averaging 6.4 km in width and running to about 150 km in a 
North-South direction. This Valley has low rainfall (between 
700 mm and 1000 mm) and high temperatures (up to 30 
degrees Celsius) during the dry season. The rainfall is 
unreliable and inadequate for rain-fed agriculture and the area 
is prone to natural disasters such as drought and landslides 
(Draft CIDP, 2018-2022).  The area of study covered two sub-
counties namely Keiyo North and Keiyo South with a total area 
of 313.2 km2. The soils in these two wards are sandy- loam with 
moderate fertility levels. 

EMC is agricultural-based with more than 80% of the 
households deriving their livelihood from the sector. About 
25% of the population experiences seasonal food insecurity 
caused by over-reliance on rain-fed agricultural production 
coupled with poor storage and distribution systems. According 
to the Demographic Health Survey 2014, Elgeyo Marakwet 
County’s stunting rate was at 29.9% which is higher than the 
national rate of 26% (KDHS 2014). The stunting rates in the 
hanging and the lower Kerio valley were also high at 40% 
according to the Enhancing Nutrition Services to Improve 
Maternal and Child Health (ENRICH) programme baseline 
assessment report in 2016 (CIDP, 2018). 

Various research organizations, government and NGOs 
(ICRISAT, World Vision International, Elgeyo Marakwet 
County government) have introduced drought tolerant crop 
varieties which include green grams, pigeon peas, groundnuts, 
sorghum and millet in the recent past up to 4 years, and this 
study was undertaken to establish whether the Drought 
Tolerant Crops(DTC) that have been promoted by the County 
Government Agriculture division have enabled households to 
better their food security and nutrition. The Kerio Valley is 
classified as a semi-arid area with unreliable rainfall (CIDP, 
2018). 

 

II. METHODOLOGY 

2.1 Study design, sampling procedures and data collection 
methods 

A cross-sectional study design was applied and the target 
population were the smallholder farmers in Keiyo North and 
Keiyo South Sub-counties, which were purposively selected 
from a total of five sub counties due to their semi-arid nature, 
and the concentration of DTC. The total target population was 
5120 farmer households therefore using Fisher’s formula, 10% 
gave a total of 512 smallholder farming households for the 
study. Three wards were selected from each of the sub-counties 
depending on the scale of adoption of DTCs. One household 
was randomly selected from each ward and thereafter, snow 
balling was used to identify households that had adopted the 

farming of DTC until the target population of was reached 
using the probability proportionate to the size technique. 
Interviews and structured questionnaires were administered to 
the head of the household after pretesting them in a similar 
community and modifying accordingly. The questionnaires 
consisted of demographic and socio economic characteristics 
and household food insecurity measurements. Ninety nine (99) 
households with mother/children pairs of 24-59 months were 
purposively sampled for anthropometrics to elicit the 
nutritional status data. Five experienced data collectors and two 
senior supervisors from the county department of Agriculture 
who were able to speak the vernacular language were used to 
collect data under the supervision of the PI. The data was 
entered in the Excel spreadsheet and analysed using SPSS 
version 25. 

Descriptive statistics were tabulated to describe the 
characteristics of households in each level of food security, as 
well as the nutritional outcomes associated with food security. 
For variables expressed as percentages or proportions, chi-
square test was used to assess differences between food 
security classifications. Multiple binary logistic regression 
models were used to quantify the association between 
household food security and nutritional outcomes among 
reproductive age women.  

Ethical clearance was obtained from ethical review 
committee of College of Health Sciences, MOI University. An 
official clearance letter was also obtained from County 
Government of Elgeyo Marakwet, Agriculture and Health 
divisions. Similarly, written consent was obtained from the 
interviewee before proceeding to data collection. All 
information that was obtained from the individual was treated 
confidentially. 

2.2 Measuring household food security 

Household food insecurity access was measured using items 
from the validated Household Food Insecurity Access Scale 
(HFIAS) that was specifically developed for use in developing 
countries (Coates et al., 2007). The HFIAS consists of 9 items 
specific to an experience of food insecurity occurring within 
the last one month (one year for this study). Each respondent 
indicated whether they had experienced the following at 
household level  due to lack of food or money to buy food in 
the last one year using the questions: (1) worried about running 
out of food, (2) lack of preferred food, (3) whether the 
respondent had limited access to a variety of food due to lack 
of resources, (4) forced to eat unprefered food due to lack of 
resources, (5) eating smaller portions, (6) skipping meals, (7) 
the household ran out of food, (8) going to sleep hungry, (9) 
going a whole day and night without food. Endorsed items 
were then clarified with reported estimates of the frequency of 
food insecurity (rarely, sometimes and often). Scores ranged 
from 0-27 where higher scores reflect more severe food 
insecurity. To determine the status of food insecurity the 
average HFIAS score was computed using SPSS version 25 
and analysed to generate household food insecurity access 
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prevalence categories of food secure, mild, moderately and 
severely food insecure (Mulusew, 2015).   

 

2.3 Measuring the nutritional status of children. 

 A face to face interview was made with the household heads 
and child caregivers for the anthropometric measurements 
using a structured questionnaire. Height of children aged 24-59 
months was measured in a standing position. Children were 
weighed using an electronic scale with light clothes three times 
and averaged to the nearest 10g.   

Anthropometric measurements were entered into ENA for 
SMART 2011. WHO Anthro version 3.0.1.2007 software was 
used to convert the anthropometric data into Z-scores of the 
indices WAZ, HAZ and WHZ. Comparisons were done for the 
anthropometric measurements with Z scores established by 
WHO. Moderate stunting (low height-for age) in children, was 
categorized to children that had a score of between negative 
two and negative three standard deviation below (-2SD/Z to-
3SD/Z) of the median height-for-age established by the WHO. 
Severe stunting was classified to children with a Z-score of 
minus three standard deviation (-3SD/Z) and below from the 
mean established standard value.  

Moderate low weight-for-age (underweight) in children was 
obtained as a measure for weight-for-age who were between 
negative two and negative three standard deviation score (-
2SD/Z to -3SD/Z) from the median weight-for-age. Severe 
underweight was classified to children with a Z-score of 
negative three standard deviation (-3Z) and below from the 
mean standards. Wasting, weight-for-height (WHZ) was 
described as low weight-for height a measure below minus two 
(-2Z) standard deviation from the median weight-for-height 
standard. Severe wasting was classified to children with a Z-
score of three standard deviation and below from the mean 
standards of WHZ (WHO, 2006).  

In low- and middle-income countries, child undernutrition 
remains prevalent, and a z-score of below negative two (i.e. 
less than −2 SD) is used to indicate underweight (low weight-
for-age), stunting (low height-for-age) or wasting (low weight-
for-height) 

III. RESULTS 

3.1 Demographic and socio-economic characteristics of 
respondents 

Overall, majority (52%) of the respondents were male while 
48% were female. Most (88%) of the respondents were married 
(male-headed) and with formal education with the majority 
(61%) having attained primary school level of education. The 
distribution on age category showed that majority (39%) of 
them were in the youthful stage of 20-35 years, followed by 
30% (36-45 years). Majority (41%) of the households had a 
size of 5-7 members whereas 28% had 8-10 members.  

On land ownership, the results showed that majority (88%) 
of the respondents owned land while 12 % leased land and only 
(39%) of them owned between 1.1-2.9 acres of land whereas 
52% of the respondents had been practicing farming for over 
10 years. 

The distribution on drought tolerant crops grown showed 
that finger millet was grown by the majority 240(48%), 
128(26%) grew green grams, 104(20%) sorghum, 104(20%) 
groundnuts and 24(5%) pigeon peas (see Table 1). 

 

Table 1: Demographic & farming characteristics of respondents. 

Demographics 

Fre
quenc

y 
Per

cent 
Farming 

characteristics 

 
Fre

quenc
y 

Perc
ent 

Gende
r 

Male 258 52 Land size <1 acre 11
8 

22 

Female 242 48  1.1-2.9 
acres 

19
6 

39 

Marita
l status 

Married 442 88  3-4.9 
acres 

14
8 

29 

Single 54 11  >5 acres 48 10 
Widow
ed 

4 1 Land 
ownership 

Individu
al 

43
8 

88 

Educa
tion level 

None 16 3.2  Leaseho
ld 

62 12 

Primary 304 61 Farming 
experience 

Below 2 
years 

30 6 

Second
ary 

144 29  2-5 
years 

10
6 

21 

Tertiary 36 7  5-10 
years 

10
6 

21 

Age of 
househol
d head 

20-35 
years 

192 38  Over 10 
years 

25
8 

52 

36-45 
years 

150 30 Drought 
tolerant 

crops grown 

Green 
grams 

12
8 

26 

46-65 
years 

136 27  Ground
nuts 

10
4 

20 

Above 
65 years 

22 5  Finger 
millet 

24
0 

48 

House
hold size 

1-4 
members 

134 27  Sorghu
m 

10
4 

20 

5-7 
members 

206 41  Pigeon 
peas 

24 5 

8-10 
members 

138 28     

Above 
10 

members 

22 4     

N=500 

 

3.2 Household Food Insecurity  

Food secure households did not worry about food access; 
they rarely experienced anxiety about not having enough food. 
These are households that were able to have a full meal three 
times a day without food running out, in the past 30 days The 
mildly food insecure households were anxious about not 
having sufficient food, they usually consumed inadequate diet, 
or ate food that they did not prefer. However, these households 
did not experience the three severe conditions of going a whole 
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day without eating, going to bed hungry or running out of food 
in the last 30 days. Moderately food insecure households began 
sacrificing quality on a continuous basis by consuming 
inadequate diet and eating less preferred food. They started 
reducing the quality of food intake by decreasing meal sizes 
and by only eating once or twice a day in the past 30 days. 
Severe food insecure households experienced high incidences 
of food insecurity. The condition of reducing meal sizes and 
the number of meals worsened each day. The three most severe 
conditions of going a whole day without eating, going to bed 
hungry or running out of food in the past 30 days occurred 
‘often’. Furthermore, households that experienced the three 
most severe conditions only once or twice in the past 30 days, 
were also considered as severely food insecure households 
(Coates et al., 2007:20). 

Majority (63%) of the respondents’ households were 
moderately food insecure, those with mild food insecurity 
access were 32% while 2% were found to be severely food 
insecure.  The food secure households were only 3% (Table 2). 

Table 2: Number of households that experienced specific food insecurity-related 
conditions in the 12 months preceding the survey  

Frequency Worry 
about 
food 
(1) 

Unable 
to eat 
preferred 
food (2) 

Ate 
monoton
ous diet 
(3) 

Ate 
food not 
really 
wanted 
(4) 

Ate 
smaller 
meal 
(5) 

Ate 
fewer 
meals 
(6) 

No 
food 
of any 
kind 
(7) 

Slept 
hungr
y 
 
(8) 

No food 
whole 
day & 
night  
(9) 

Never  240 22 24 14 22 48 484 496 500 
Rarely 242 412 272 298 120 442 14 4 none 
Someti
mes 

64 64 156 188 298 10 2 none none 

Often none 2 48 none none none none none none 
Household food insecurity status Frequency Percent (%)     

 Food secure 14 3     
Mildy food insecure  162 32     
Moderately food 
insecure 

314 63     

Severely food 
insecure 

10 2     

Total 500 100     
N=500 

3.3 Characteristics of the Sampled Parent-Child Pairs 

Majority (64%) of the mothers were married, 33% were 
single and 3% widowed, whereas 91% had attained primary 
education while 9% had secondary education. Majority (91%) 
were young mothers in the category of between 20 to 35 years 
of age. Household size for most (43%) mothers was made up 
of 1-4 members, 34% had a membership of 5-7 members. In 
terms of land ownership majority (61%) had below 3 acres, 
whereas only 12% had above 5 acres. Most (55%) mothers had 
a farming experience of below 5 years and 24% had over 10 
years’ experience. A majority, 61% of the children sampled 
were girls while 39% were boys with the overall majority 
(52%) being above 30 months of age and the remaining 48% 
falling between 24 to 29 months of age.  All the children 
sampled were from food insecure access households of varying 
degrees; majority (67%) were from moderately food insecure 
access, 18% mild food insecure access and 15% severely food 
insecure access. (Table 3).  

Table 3: Maternal Demographics and distribution of children by age and 
gender 

Maternal characteristics Child characteristics 
Mothers Demographics Total (%) Boys Girls Total (%) Ratio 
Age 
Category 

20-35 
years 

90(91%) 24(50%) 24(50%) 48(48%) 1:1(B:G) 

36-45 
years 

  9(%) 15(29%) 36(69%) 51(52%) 3:7(B:G) 

 Total 99(100%) 39(39%) 60(61%) 99(100%) 2:3(B:G) 
Education 
level 

Primary 90(91%)     
Secondary 9(9%) Household food insecurity status 

Total 99(100%)  N %  
   Mild food 

insecure 
access 

18 18  

Marital 
status 

Married 63(64%) Moderately 
food insecure 
access 

66 67  

Single 33(33%) Severely 
food insecure 
access 

15 15  

Widowed 3(3%) Total 99 100.0  
 Total 99(100%)     
Household 
size 

1-4 
members 

42(43%)     

5-7 
members 

33(33%)     

8-10 
members 

21(21%)     

Above 10 
members 

 3(3%)     

 Total 99(100%)     
Land size <1 acre 30(30%)     

1.1-2.9 
acres 

30(30%)     

3-4.9 acres 27(27%)     
>5 acres 2(12%)     

 Total 99(100%)     
Farming 

experience 
Below 2 

years 
27(27%)     

2-5 years 27(27%)     
5-10 years 21(21%)     
Over 10 

years 
25(25%)     

 Total 99(100%)     
       

 

3.4 Nutritional Status of Children in the Study Area 

The overall malnutrition underweight prevalence among the 
under-five was 27.5% of the children sampled, whereas 66.7% 
were stunted and 9.1% were wasted. (Table 4). In the degree of 
severity, 3.3% and 21.2% were severely underweight and 
stunted respectively, while 24.2%, 45.5% and 9.1% were 
moderately underweight, stunted and wasted respectively.  
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Table 4: Prevalence of underweight and stunting based on z-scores by sex 

 All 
N= 99 

Boys 
n = 39 

Girls 
n = 60 

Prevalence of 
underweight 

(<-2 z-score) 

(27) 27.3 % 
(15.1 - 44.2 95% 

C.I.) 

(15) 38.5 % 
(17.7 - 64.5 95% 

C.I.) 

(12) 20.0 % 
(8.1 - 41.6 95% C.I.) 

Prevalence of 
moderate 
underweight 

(<-2 z-score 
and >=-3 z-
score)  

(24) 24.2 % 
(12.8 - 41.0 95% 

C.I.) 

(12) 30.8 % 
(12.7 - 57.6 95% 

C.I.) 

(12) 20.0 % 
(8.1 - 41.6 95% C.I.) 

Prevalence of 
severe 
underweight 

(<-3 z-score)  

(3) 3.0 % 
(0.5 - 15.3 95% 

C.I.) 

(3) 7.7 % 
(1.4 - 33.3 95% 

C.I.) 

(0) 0.0 % 
(0.0 - 16.1 95% C.I.) 

Prevalence of 
stunting 

(<-2 z-score) 

(66) 66.7 % 
(49.6 - 80.2 95% 

C.I.) 

(30) 76.9 % 
(49.7 - 91.8 95% 

C.I.) 

(36) 60.0 % 
(38.7 - 78.1 95% 

C.I.) 
Prevalence of 

moderate 
stunting 

(<-2 z-score 
and >=-3 z-
score)  

(45) 45.5 % 
(29.8 - 62.0 95% 

C.I.) 

(24) 61.5 % 
(35.5 - 82.3 95% 

C.I.) 

(21) 35.0 % 
(18.1 - 56.7 95% 

C.I.) 

Prevalence of 
severe 
stunting 

(<-3 z-score)  

(21) 21.2 % 
(10.7 - 37.8 95% 

C.I.) 

(6) 15.4 % 
(4.3 - 42.2 95% 

C.I.) 

(15) 25.0 % 
(11.2 - 46.9 95% 

C.I.) 

 

Children Nutritional Status and Household Food 
security Status Cross tabulation 

 
Child Growth 
Indicator 

Mildly 
food 
insecure 
access 

Moderately 
food insecure 
access 

Severely 
food 
insecure 
access 

Total  

Underweight                                           
Normal 

12 57 3 72(72.5%) 

                                    
Moderately 
Underweight 

6 9 9 24(24.2%) 

Severely 
Underweight 

0 0 3 3(3.3%) 

Total number of 
underweight 
children 

   27(27.5%) 

Total 18 65 15 99(100%) 
Stunting                                                  
Normal 

6 24 3 33(33.3%) 

                                            
Moderately 
Stunted 

3 33 9 45(45.5%) 

                                                 
Severely 
Stunted 

9 9 3 21(21.2%) 

                       
Total number of 
stunted children 

12 42 12 66(66.7%) 

Total 18 66 15 99(100%) 
Wasting                                                   
Normal 

18 63 9 90(90.9%) 

                                             
Moderately 
Wasted 

0 3 6   9(9.1%) 

Total number of 
wasted children 

0 3 6   9(9.1%) 

Total 18 66 15 99(100%) 

         N=99 

Underweight showed a high positive correlation with 
stunting (r = 0.496) and wasting (r = 0.423) at p<0.01 and 
p<0.05 respectively implying that as WAZ-scores improved 
(underweight reduces) stunting and wasting reduced as well. 
Stunting had a negative insignificant correlation with wasting 
(r=-0.092). In other words, reducing stunting has a positive 
effect on reducing underweight. Maternal characteristics such 
as age, education level, household size, marital status and 
household food Insecurity status all had weak positive 
correlations with the child growth indicator of weight for age 
(underweight). This means that an increase in maternal age, 
education level, household size, being married and improved 
household food security all improved the WAZ-scores thus 
reducing the chances of the child being underweight. The 
height for age indicator (stunting) had a positive correlation 
with maternal age (r = 0.197), maternal education level (r = 
0.197) and household size (r = 0.213) but a negative correlation 
with marital status (r = -0.108) and household food insecurity 
status (r = -0.081). However, all these correlations were 
insignificant. The weight for height indicator (wasting) showed 
a weak positive correlation with household size though 
insignificant, and a significantly strong positive, correlation 
with household food insecurity status (r = 0.382, p < 0.05), (see 
Table 5). 

 

Table 5: Correlation coefficients showing pairwise association among child 
growth indicators, maternal demographics and socio-economic characteristics. 

N = 99 
Underweigh

t 
Stuntin

g 
Wastin

g 

Marita
l 

Status 
Materna

l Age 

Maternal 
educatio

n 
Househol

d Size 

Househol
d Food 

Insecurity 
Status 

Under 
weight 

1.00 .496** .423* -.100 .018 .018 .103 .333 

Stunting  1.00 -.092 -.108 .197 .197 .213 -.081 
Wasting   1.00 -.035 -.100 -.100 .056 .382* 
Marital 
Status 

   1.00 -.228 -.228 -.454** .326 

 Maternal 
age 

    1.00 -.100 .179 .199 

Maternal 
education 

     1.00 -.067 -.166 

Househol
d Size 

      1.00 -.316 

Househol
d Food 
Insecurity 
Status 

       1.00 

*, ** indicates significance at P < 0.05 and P < 0.01 probability level, 
respectively 

 

The results on regression analysis showed almost the same 
results except that in the weight for age indicator, the 
correlation changed in marital status from positive to negative 
and confirmed the statistical significance of household food 
security in child growth indicator of weight for age after 
controlling for other confounding factors (Table 6). 
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Table 6: Regression Coefficients for Child Growth Indicators and maternal 
characteristics  

Indicato
r 
  

Marital  
status Age 

Educational 
 level 

Household 
 size 

Household 
Food 
Insecurity 
Status 

Coef
f. 

p-
valu
e 

Coef
f. 

p-
valu
e 

Coef
f. 

p-
valu
e 

Coeff
. 

p-
valu
e 

Coeff
. 

p-
value 

 
Under
weight 

-
0.18
4 

0.37
0 

-
0.28
4 

0.41
2 

0.10
1 

0.76
2 

0.12
5 

0.32
2 

0.45
3 

0.01
7* 

 
Stuntin
g  

0.15
9 

0.59
3 

0.55
4 

0.27
5 

0.64
3 

0.19
5 

0.19
6 

0.28
8 

-
0.01
61 

0.81
5 

 
Wastin
g 

-
0.11
6 

0.28
5 

-
0.30
2 

0.10
6 

-
0.07
5 

0.06
7 

0.01
61 

0.36
1 

0.27
9 

0.00
6* 

N = 99; * at p<0.05  

IV. DISCUSSION 

4.1 Demographic and socioeconomic characteristics of the 
study population 

 Majority (88%) of the households in the study area were 
male headed. Similar findings were reported in another study 
(Jerop et al., 2016) which found 87% of the households to be 
male-headed and 13% female-headed. Overall, majority of the 
respondents were male of them falling under the youth 
category of 20-35 years of age. This reflects a young generation 
involved in farming activities. The younger generation are 
more educated and are reported to be more aware of new 
innovations (Jerop et al, 2016).  Gondwe et al. (2017) in a study 
in Zambia described the young farmers to be less risk averse 
and willing to try new technologies. Majority of the 
respondents (61%) had primary school level of education 
which agrees with National data which puts it at 62% (KNBS, 
2013). According to Midega et al (2012), education helps to 
equip the farmers with the ability to understand, discern and 
apply information that they encounter in their existing 
circumstances. This may also apply to the study area where 
adoption of DTC was embraced more by those with higher 
level of education. 

The household size was found to be comparable with the 
National statistics which quote the household size in Elgeyo 
Marakwet at an average of 4-6 members. The respondents were 
mainly smallholder farmers and this implies that food produced 
would most likely be for subsistence unless agro-intensive 
agriculture is practiced. Most of the mother-child pairs had 
below 5 years of farming experience, which may have 
contributed to their low levels of food security. 

The results also showed that food insecurity is still high in 
Kenya though the magnitude could be higher in other parts of 
the country as reported by another study done in 2011 which 
showed that of all households involved, 70.1% were severely 
food insecure, 21.9% moderately food insecure, 3.75 were 
mildly food insecure and 4.3% were food secure (Keino et al. 
2014).  The study was conducted just before the harvest and 

the households could have been experiencing seasonal hunger 
(Vaitla et al., 2009). 

Older persons seemed to be more food secure than younger 
persons, probably because older persons have better coping 
strategies. Similar results were found by (De Cock et al., 2013) 
who reported to have found high incidences of food insecurity 
in households headed by young people. Large household size 
also had a negative influence on food security since an increase 
in household size tends to increase the quantity of food 
consumed in a household especially if those members do not 
contribute to what they consume.  These findings agree with 
those of Mitiku et al (2013) and Amaza et al (2012) who found 
a negative and significant relationship between household food 
security and household size. Larger land equated to an 
improved household food security. This could be explained by 
the fact most of the drought tolerant crops are labour intensive 
therefore a farmer can easily get into losses if labour is 
unavailable.  

4.3 Child Nutritional Status 

Underweight, is the overall indicator of the combination of 
both stunting and wasting elements in children (UNICEF, 
2013). The underweight prevalence which is indicative of both 
chronic and acute malnutrition is higher than previous KDHS 
2014 report. Stunting is the outcome of failure to receive 
adequate nutrition over an extended period and is also affected 
by other factors like recurrent or chronic illness. The stunting 
levels are higher than the national prevalence of 26% (KDHS, 
2014) and therefore it is evident that there has been inadequate 
caloric availability in the households. This high malnutrition 
prevalence conforms to the observation that malnutrition has 
been a leading cause of high risk of morbidity and mortality in 
Africa and especially in sub-Saharan Africa (De Onis, 2008).  

4.4 Household Food Insecurity and Child Nutritional Status 

Household Food Insecurity Status influenced the nutritional 
status of children positively for underweight but not 
significantly but for wasting it was positive and statistically 
significant at 5% level. For stunting the association was 
negative and insignificant.  The result concurs with some 
studies that have reported a positive association between 
household food insecurity and childhood growth indicators, 
(Melgar- Quinonez et al. 2009; Chaparro, 2012). Results from 
different studies reported both the presence and absence of 
significant association between food insecurity and 
malnutrition. Studies done in Bangladesh and Colombia 
showed the significant association between food insecurity and 
malnutrition (Mehedi et al., 2013, Kuntal et al., 2009, 
Mercedes et al., 2007).  

V. Conclusion 

The research findings showed that there was high food 
insecurity among the DTC farm households. This therefore 
suggests that intervention programmes should be strengthened 
to bring about adoption, and thus improvement in both 
economic development and child malnutrition. Also, 
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malnutrition among under-five children in DTC farm 
households seems to be a sustained crisis instead of an acute 
marginalized problem since the area of study was semi-arid.  
Stunting is the predominant nutritional problem, and the 
elevated prevalence in older children indicates failure in 
growth and development during the first two years of life. 
Child malnutrition intervention strategies should be focused 
not only on food security but on other sectors such as health 
that will contribute to improvement of the child growth 
indicators. The evidence contributes to the growing scientific 
consensus that tackling childhood stunting is a high priority 
and that organizations and governments focusing on 
preventing malnutrition use integrated approach to include 
nutritional supplementation and child health programmes, 
which are currently not reaching all the expected areas, and 
also new crop technologies should also be promoted 
aggressively so as to empower smallholder farm households 
and move them out of the hunger they face. 

REFERENCES 

[1] Amaza, P., Abdoulaye, T., Kwaghe, P. & Tegbaru, A.  2009.  Changes 
in household food security and poverty status in PROSAB area of Southern 
Borno State, Nigeria.  Ibadan: International Institute of Tropical Agriculture 

[2] Chaparro, C. 2012. Household food health, infectious diseases, and 
nutrition, insecurity and nutritional status of women of bureau for global 
health, United States Agency, reproductive age and children under 5 years of 
for International Development (USAID), under age in five departments of the 
Western terms of Cooperative Agreement No. AID- OAA-Highlands of 
Guatemala: An Analysis of Data A-11-00014, through the FANTA-2 Bridge, 
from the national maternal-infant health survey managed by FHI 360. 2008–
09 of Guatemala. Washington, DC: FHI 360/FANTA-2 Bridge. 

[3] Coates J., Swuibale, A. and P. Bilinsky, (2007). “Household food 
Security Access Scale (HFIAS) for Asian Journal of Agriculture and Rural 
Development, Food and Nutrition technical Assistance USAID (FANTA, 
2007). 

[4] County Government of Elgeyo Marakwet (Draft, 2018-2022). County 
Integrated Development Plan . Republic of Kenya. 

[5] De Cock, N., D’Haese, M. & Vink, C.J.  2013.  Food security in rural 
Limpopo province, South Africa.  Midrand: Springer. 

[6] Food and Agricultural Organization of the United Nations. (2018). The 
State of Food Security and Nutrition in the World: Building Climate Resilience 
for Food and Nutrition Security. Rome, Italy 

[7] Gondwe T., Alamu O., Musonda M., Geresomo N., Maziya B (2017). 
The relationship between training farmers in agronomic practices and diet 
diversification: a case study from an intervention under the Scaling up 
Nutrition programme in Zambia. Agriculture and Food Security Journal. BMC 

[8] IFPRI (2014). Ambitious Development Goal: Ending Hunger and under 
nutrition by 2025.  Washington, DC. IFPRI 2014. 

[9]Jerop R.,Dannenberg P., Owuor G., Mshenga P., Kimurto P., Willkomm 
M. and Hartmann G. (2016). Factors affecting the adoption of agricultural 
innovations on underutilized cereals: The case of finger millet among 
smallholder farmers in Kenya. African Journal of Agricultural Research. Vol. 
13(36), pp. 1888-1900 

[10] KDHS, (2014). Kenya Demographic and Health Survey. Republic of 
Kenya, Nairobi. 

[11] Kothari R., Garg G, (2014). Research Methodology. New Age 
International Publishers, New Delhi, India. 

[12] Kuntal K.S.,  Edward AF., Dewan SA.,Shams EA., Lars AP., Kathleen 
MR.,(2009). Household Food Security is Associated with Growth of Infants 
and Young Children in Rural Bangladesh. Public Health Nutrition. 

[13] Mehedi H., Sayem A., Atiqul H., (2013). Food Insecurity and Child 
Undernutrition: Evidence from BDHS 2011. Journal of Food Security, 2013. 

[14] Melgar-Quinonez, H., M. Hackett, and M. Alvarez. 2009. Household 
food insecurity associated with stunting and underweight among preschool 
children in Antioquia, Colombia. Pan Am. J. Public Health 25:506–510. 

[15] Mercedes S., Sandra L., Ana B., Eduardo V. (2007). Household Food 
Insecurity and Nutritional Status of Children Aged 6 to 23 Months in Kailali 
District of Nepal. Food and Nutrition Bulletin. 

[16] Nation Media Group, (2017). The Nation Newspaper 16th October, 
2017, Nairobi Kenya. 

[17] Mitiku, A., Fufa, B., & Tadese, B.  (2013).  Emperical analysis of the 
determinants of rural households’ food security in Southern Ethiopia: The case 
of shashemene district. Basic Research Journal of Agricultural Science, 1(6): 
132-138. 

[18] Mugenda, A. and Mugenda, O. (2013). Research Methods: 
Quantitative and Qualitative Approaches. Nairobi. ACTS Press. 

[19] Mulusew G.J., Taha M., Nakajima M. (2015). Household Food 
Insecurity and Menta Distress among pregnant women Southwestern Ethiopia: 
A cross sectional study design, BMC Pregnancy and Childbirth 

[20] United Nations, (2015). Sustainable Development Goals. Geneva, 2015 

[21] USAID (2019). Kenya: Food Assistance Fact Sheet - Updated June 12, 
2019. 

[22] Vaitla B., Devereux S., Swan H., (2009): Seasonal Hunger: a neglected 
Problem with proven solutions. PLoS Med  

[23] World Bank. (2007). Missing Food: The case of Post-Harvest Losses 
Grain Losses in Sub Saharan Africa. Washington D.C. 

[24] WHO. 2006. The WHO Child Growth Standards 

[25] http://www.who.int/childgrowth/en/  and 
http://www.who.int/childgrowth/publications/technical_report_pub/en/ 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9354
http://ijsrp.org/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/publications/technical_report_pub/en/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              439 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9355    www.ijsrp.org 

Evaluation of Accuracy in Identification of ARIMA 
Models Based on Model Selection Criteria for Inflation 

Forecasting with the TSClust Approach 
Yeni Rahkmawati*, I Made Sumertajaya*, Muhammad Nur Aidi * 

 
* Department of Statistics, IPB University 

 
DOI: 10.29322/IJSRP.9.09.2019.p9355 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9355  
 
Abstract- The issue in ARIMA modeling is the use of model 
selection criteria to choose the best ARIMA model. The use of 
different model selection criteria can produce the best ARIMA 
models that are different so it can be difficult to choose the best 
model to be used. Therefore, a study was conducted on the 
characteristics of the model selection criteria through evaluating 
the accuracy in identifying the ARIMA model by using 
simulations on several generation data conditions with different 
models, parameter values and variances. Furthermore, the best 
model selection criteria are used in forecasting inflation of animal 
food and processed products commodities using the TSClust 
approach. Based on the simulation results, BIC is a model 
selection criteria that has the highest identification accuracy in the 
simulation. While in the application of real data, modeling using 
TSClust is more effective and feasible to use compared to 
modeling per commodity. Clustering of time series in the inflation 
data of animal and processed food commodities produces seven 
groups that have different characteristics. 
 
Keywords: model selection criteria, ARIMA model, clustering 
time series, Piccolo distance 
 

I. INTRODUCTION 
Forecasting is an activity of predicting several events in the future. 
Forecasting is widely used in various fields, such as business, 
industry, government, economics, and finance, so we need 
statistical techniques for forecasting that involve the use of time-
series data. One forecasting technique that can be used is 
autoregressive integrated moving average (ARIMA (p, d, q)) 
model developed by Box, et.al [1]. The ARIMA model (p, d, q) 
uses the past and present values of the variables to produce 
accurate short-term forecasting [2]. 
The issue in ARIMA modeling is the selection of the best ARIMA 
model. The best ARIMA models can be obtained based on the 
model selection criteria. Model selection criteria commonly used 
in the selection of ARIMA models, namely: Akaike's information 
criterion (AIC) revealed by Akaike [3], Akaike's information 
criterion bias-corrected (AICC) by Hurvich and Tsai [4], Bayesian 
information criterion (BIC) by Schwartz [5], mean absolute 
percentage error (MAPE), and root mean squared error (RMSE). 
Reddy SK [6], Ningtyas [7], Paul and Hoque [8] used the ARIMA 
model for forecasting with several model selection criteria, but 

each of the model selection criteria produced the best ARIMA 
model which was different and the model selection criteria which 
produced the most appropriate model was not known. Therefore, 
we need a study of the characteristics of the model selection 
criteria. One characteristic that can be observed from the selection 
criteria for the model is the accuracy in identifying the ARIMA 
model. In this study, these characteristics will be evaluated by 
using simulations in several generation data conditions with 
different models, parameter values and variations. 
The ARIMA model (p, d, q) will be used in forecasting inflation 
of animal and processed food commodities in DKI Jakarta 
Province with clustering time-series (TSClust) approach, is a 
clustering that takes into account the dynamic nature of a time 
series data. Clustering time-series can be used as an alternative in 
handling forecasting for data that has many objects. According to 
Liao [9], the distance used in clustering time series is divided into 
three types, namely: raw data, feature data, and distance based on 
time series models. Distance based on time series models were 
first introduced by Piccolo [10] who took advantage of the 
similarity of structures in the ARIMA model. Each time series was 
made an ARIMA model based on the selection criteria of the 
model. The selection criteria for the model to be used are model 
selection criteria that have the best model ARIMA identification 
at the simulation stage. 
Based on the description above, the purpose of this study is to 
evaluate the accuracy in identifying the ARIMA model based on 
the model selection criteria and forecasting the inflation of animal 
food and processed products commodities in DKI Jakarta Province 
with the TSClust approach using the best selection criteria for 
simulation results. 

 

II. MATERIALS AND METHODS 
 
2.1 Model Selection Criteria 

Model selection criteria are criteria used to choose the best model 
to be used. There are several criteria that are often used in the 
selection of the ARIMA model, namely: AIC, AICC, BIC, RMSE 
and MAPE. 

i. Akaike’s information Criterion (AIC)  
AIC = −2 ln (ℒ) + 2k (1) 

ii. Akaike’s Information Criterion Bias Corrected (AICC) 
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AICc = AIC +
2(k + 1)(k + 2)

n − k − 2
 (2) 

iii. Bayesian information Criterion (BIC) 
BIC = −2 ln (ℒ) + k ln(n) (3) 

iv. Mean Absolute Percentage Error (MAPE) 

MAPE =
1
n
� �

yt − yt�
yt

x100�
n

t=1
 (4) 

v. Root Mean Squared Error (RMSE) 

RMSE = �
1
n
� |yt − yt� |2

n

t=1
�
𝟏𝟏
𝟐𝟐
 (5) 

where: ℒ = the maximum value of the likelihood function, k 
= the number of parameters in the model, 𝑛𝑛 = the number of 
observations, 𝑦𝑦𝑡𝑡 = t-time observations, and y�t == estimated 
values of t-time observations 

 
2.2 Data 

There are two data used in this study, namely: generation data 
and real data. 
1. Generation data used in the simulation are time series with 

AR(1), AR(2), MA(1), MA(2) and ARMA(1,1) models. Data 
generated with five parameters and two different kinds of 
variances. The parameters used are the generation parameters 
that adequate the data stationary requirements. The parameter 
requirements that must be adequate so that the data generated 
are stationary can be seen in Table 1. 

Table 1 Stasionary condition on several ARIMA model 
Time Series 

Model Stationary Condition 

AR(1) |𝜙𝜙| < 1 
AR(2) 𝜙𝜙1 + 𝜙𝜙2 < 1; 𝜙𝜙2 − 𝜙𝜙1 < 1; |𝜙𝜙2| < 1 
MA(1) |𝜃𝜃| < 1 
MA(2) 𝜃𝜃1 + 𝜃𝜃2 < 1; 𝜃𝜃2 − 𝜃𝜃1 < 1; |𝜃𝜃2| < 1 

ARMA(1,1) |𝜙𝜙| < 1; |𝜃𝜃| < 1 
Each series has a length of observation period of 100 time 
points. Time series data are generated with a mean of zero and 
assuming εit~N (0,σ2). 
 

2. Real data is secondary data obtained from the publication of 
BPS in DKI Jakarta, namely: Jakarta Consumer Price Index 
and Inflation. The data collected in this study are monthly 
inflation data from January 2012 to December 2018. The data 
will be divided into 2 (two), namely 78 training data (January 
2012-June 2018) and 6 test data (July 2018-December 2018). 
The objects used in this study were 45 animal food and 
processed products commodities (percent). 

 
2.3 Data Analysis Procedure 

Stages of analysis in this study are generally divided into two 
stages, namely: simulation with generation data and application to 
real data. The following stages are carried out in this study: 
I. Simulation Using Generation Data 

1. Generating simulation data. 
2. Modeling time series data with ARIMA models.  

a. Identify the model and estimate the parameters with the 
maximum likelihood of the candidate model. Model 
candidates are a combination of models with a 
maximum order of p = 5, d = 2 and q = 5 in the ARIMA 
model (p, d, q) so that there are 108 model candidates. 
Model identification is done by selecting the minimum 
value for the model selection criteria from various 
model candidates.  

3. Repeat steps 1 and 2 100 times. 
4. Evaluate the accuracy of the model selection criteria in 

identifying the model with the following steps: 
a. Calculate the percentage accuracy of the model 

selection criteria in identifying ARIMA models in each 
simulation condition. 

b. Calculate the average percentage of accuracy in 50 
simulation conditions. 

c. Choosing a model selection criteria that has good 
accuracy in identifying the model is the selection 
criteria that has the largest average percentage 
accuracy. 

II. Application to real data 
At this stage, real data is used for forecasting models with time 
series data clustering methods that use the best model selection 
criteria from simulation results. The steps at the stage of 
applying real data are as follows: 
1. Data Exploration 
2. ARIMA modeling at the individual level uses the best 

model selection criteria based on simulation results. 
3. Applying clustering time series using Piccolo distance and 

average linkage methods. 
4. Calculate the data that represents each cluster by using a 

prototype average value. 
5. ARIMA modeling of cluster level. 
6. Evaluate modeling without clustering and use clustering by 

comparing the RMSE values. 
7. Forecasting based on the best ARIMA model and interpret 

the forecast results. 
 

III. RESULTS 
3.1 Evaluation of Accuracy in Identification of ARIMA Models 

Based on Model Selection Criteria  
The time series data for each condition is identified based on the 
model selection criteria. Then the identification model is matched 
with  generation data model. Thus, out of 100 replications in one 
simulation condition, the magnitude of accuracy in identifying the 
ARIMA model can be calculated based on the model selection 
criteria. For example in Figure 1  presents a bar diagram of the 
percentage of models identified based on the criteria for selecting 
the model in the arising condition data model AR (1) with 
parameters ϕ_1 = -0.78831 and σ_e ^ 2 = 0.0005. Based on Figure 
1, the accuracy of identification of each model selection criteria in 
the simulation conditions is 52% based on AIC, 92% based on 
BIC, 58% based on AICC, 0% based on RMSE and 0% based on 
MAPE. 
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Figure 1 The results of the model identification on the simulation 
condition of the AR(1) with parameter 𝜙𝜙1 = −0.78831 
and 𝜎𝜎𝑒𝑒2 = 0.0005 

There are 50 conditions of the simulation carried out so obtained 
the results of accuracy for each of these conditions. Figure 2 shows 
box plot of the accuracy of the identification of the ARIMA model 
in 50 simulation conditions. BIC has a considerable diversity 
compared to the others which can be seen based on Figure 2 where 
BIC has the largest box width. The high diversity of the BIC 
criteria shows that the accuracy values in 50 simulation conditions 
have quite varied values. Meanwhile, the AIC and AICC criteria 
have almost the same diversity because the width of the box in the 
box diagram is almost the same and the width of the box is 
narrower than the BIC which shows that the accuracy value is no 
more diverse than the BIC. Unlike the other criteria, RMSE and 
MAPE have very little diversity, because the accuracy value is 
almost the same in every 50 simulation conditions which is around 
the value of 0%. 

 
 
 
 
 
 
 

 

Figure 2  The results of  accuracy of the model selection criteria in 
50 simulation conditions 

In 50 conditions of the simulation carried out, the BIC criteria had 
the highest average accuracy compared to other criteria with an 
average value of 63.36%. AIC was only able to correctly identify 
the model with an average accuracy of 33.66%. Likewise, AICC 
can correctly identify the model with an average accuracy of 
39.98%. While RMSE and MAPE have a low average accuracy of 
identification, namely 0% and 1.44%, respectively. 
Table 2 Summary of statistic on the accuracy of the model 

selection criteria 
Statistic AIC BIC AICC RMSE MAPE 

Min. 1.00 0.00 0.00 0.00 0.00 
Median 33.50 67.00 40.00 0.00 0.00 

Mean 33.66 63.36 39.98 0.00 1.44 
Max. 61.00 99.00 70.00 0.00 11.00 

Standart 
Deviation 14.13 27.98 16.52 0.00 2.60 

So, based on the evaluation results above, BIC becomes the 
criteria for selecting a model that has the best accuracy in 
identifying the model among the other criteria used in this 
simulation. 
 
3.2 Modeling of Animal food and Processed Products 

Commodities Inflation with Clustering Time Series 
3.2.1 Data Exploration 
Plots of data were carried out to visually see patterns of inflation 
in animal food and processed products commodities in DKI 
Jakarta Province. The following is a plot of inflation data for 
several commodities presented in Figure 3. Inflation plot of broiler 
chicken meat has a certain pattern in the same period intervals with 
considerable fluctuations, but the pattern between periods is 
almost the same until the 60th period (December 2016), after 
December 2016 inflation in broiler chicken commodities did not 
experience large fluctuations until June 2018. Almost similar to 
chicken meat commodities, the plots of pomfret fish commodity 
inflation experienced similar things but large fluctuations occurred 
in almost every period until the 78th period (June 2018). If noted, 
the two plots have almost the same plot, although between the two 
commodities have a different range of inflation values. 
Furthermore, the catfish commodity inflation plot has a pattern of 
not too fluctuating but there is a surprise value at the 25th period 
(January 2014) to 29th (May 2014). Likewise, the inflation plot of 
sweetened condensed milk commodity has a similar pattern to 
catfish commodities, but the value shock occurred at the 24th 
period (December 2013) to the 27th (March 2014). A similar 
pattern can be an indication that the two commodities can be in the 
same group at the modeling stage with the groups which will be 
discussed in the next section. 

 
Figure 3  Plot inflation of broiler chicken commodity (top left), 

catfish commodity (top right), pomfret commodity 
(bottom left) and sweetened condensed milk 
commodity (bottom right) 

3.2.2 Inflation Modeling of Individual Level Data 
The next step is modeling inflation at the individual level. 
Individual level modeling is modeling done on 45 animal food and 
processed product commodities. The model used is the ARIMA 
model by using the BIC model selection criteria. The ARIMA 
model that is identified in all commodities is not so varied, given 
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the results of the time series plot of inflation data show a similar 
pattern between commodities. For example, the commodities of 
catfish (Y18), tilapia fish (Y20), goldfish (Y27), and sweetened 
condensed milk (Y36) have the AR(1) model. Then, there are four 
commodities identified by the MA(1) model, namely: chicken 
meat commodity (Y3), carp (Y19), selar fish (Y21), and mackerel 
fish (Y30). Animal food and processed product commodities 
inflation data has a lot of objects so that it will become inefficient 
if modeling all commodities so that it is more efficient to do 
modeling with the TSClust approach. 
 
3.2.3 Clustering Time Series 
Animal food and processed product commodities inflation data 
can be grouped into 2 to 44 clusters. So, the next step in order to 
obtain the best cluster is to determine the optimal number of 
clusters that can be obtained based on the maximum value of the 
silhouette coefficient and the minimum value of the diversity ratio 
within the group and between groups in the number of groups 2 to 
10 presented in the plot in Figure 4. 
 

  
(a)  (b)  

Figure 4 Silhouette coefficient (a) The diversity ratio within the 
group and between groups (b) 

Based on the silhouette coefficient and the ratio of diversity in 
clusters and between clusters in Figure 4 shows that many optimal 
clusters chosen are k = 7. Thus, inflation data for animal and 
processed food commodities will be clustered into 7 groups named 
as A, B, C, D, E, F and G, which are presented in Table 3. 
Table 3  The results of the cluster of animal and processed food 

commodities inflation 
Cluster Members 

A Live chicken, meatballs, broiler chicken, pork, 
canned meat, beef, chicken liver, beef sausage, 
chicken nuggets, milkfish, pomfret, squid, 
gourami fish, red snapper fish, long jawed 
mackerel, Spanish mackerel fish, tuna fish, 
shrimp, milkfish presto, salted squid, canned 
fish, basket fish, anchovy, three spot gourami, 
cheese, baby food, milk for pregnant women, 
free-range chicken eggs, quail eggs, milk for 
elderly bones, packaged liquid milk, low-fat 
milk 

B Free-range chicken meat, catfish, goldfish, 
mackerel, snakehead fish, salted long jawed 
mackerel, sweetened condensed milk 

C Lamb 
D Tilapia Fish 
E Milk powder 
F Milk for toddlers, milk for babies 

G Broiler chicken eggs. 
After identifying the membership of each cluster, it will proceed 
with the calculation of the prototype of each cluster. The prototype 
time series plot and several commodities per cluster are shown in 
Figure 5. The time series patterns between prototypes have 
different characteristics. This is because commodities that have a 
pattern of inflation are almost similar to being in one cluster and 
differing between groups, so the prototype produced by each 
group has different characteristics. 

 
Figure 5 Plots of several commodities and prototypes per cluster 

The prototype of each cluster is also called the cluster level data 
and the ARIMA modeling process for this data is called the 
ARIMA modeling of cluster level. The next stage in ARIMA 
modeling at the cluster level will be described in the next section. 
 
3.2.4 Modeling of Cluster Level 
Inflation modeling of cluster level is modeling that using 
prototype data on each cluster. The model used at this stage is the 
ARIMA model so that each prototype in each cluster is carried out 
iterative stages of ARIMA model. The ARIMA model and the 
formal test of cluster level are shown in Table 4. The ARIMA 
model of the resulting cluster level is different except for cluster 
A and cluster B which both have ARIMA models (0,0,1) 
Table 4 ARIMA models and cluster level formal tests 

Cluster Model p-value 
KPSS test Ljung-Box test 

A ARIMA(0,0,1) 0.1000 0.7572 
B ARIMA(0,0,1) 0.1000 0.6452 
C ARIMA(0,1,1) 0.0422* 0.6555 
D ARIMA(1,0,0) 0.0756 0.5908 
E ARIMA(0,1,2) 0.0119* 0.9963 
F ARIMA(1,0,1) 0.0832 0.7476 
G ARIMA(2,0,2) 0.1000 0.6041 

*Significant on α = 0.05 
 
3.2.5 Evaluation of the Individual Model and the Cluster Model 
Based on Table 5, the RMSE value without using clustering 
method in prediction evaluation and forecast evaluation has a 
smaller value than the method using the clustering, but the 
difference of the RMSE value between the two methods is not too 
large so it needs to be analyzed by mean difference test on 45 
commodities. Based on the results of the mean difference test, the 
RMSE value between modeling without clustering and using 
clustering was not significantly different. Therefore, the method 
using clustering is very feasible to use considering this method is 
more efficient and the results obtained are not much different from 
the method without clustering. 
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Table 5 The average RMSE value of the results of prediction 

evaluations and forecasts between modeling without 
clustering and using clustering 

Modeling Method RMSE 
Prediction Forecast 

Without clustering 0.003747815 0.005025309 
Using clustering 0.003985997 0.005069382 

 
3.2.6 Forecasting and Interpretation 
The application of ARIMA modeling with time series clustering 
is to forecast each cluster with a length of forecasting time of 9 
months (January 2019-September 2019). 
 

 
Figure 6 Result of inflation forecast Cluster A 

Figure 6 presents the forecasting results for several clusters. 
Cluster A has an ARIMA model (0,0,1) which has a forecast value 
in the first forecasting period of 0.0018690%, while for the next 
period it has a forecast value of zero. All commodities in cluster 
A have forecast results in accordance with forecast results on the 
cluster. 

IV. CONCLUSION 
BIC model selection criteria become the best model selection 
criteria in the simulation, because it has the highest average 
accuracy of ARIMA model identification. The BIC criterion has a 
greater penalty than the others so that it is better at fulfilling the 
parsimony nature in identifying the model. 
Monthly inflation rates for animal food and processed products 
commodities have varied volatility. Based on evaluation, Model 
of inflation forecasting using clustering is more effective and 
feasible. Animal and processed food commodities are grouped 
into seven groups which have different patterns. 
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Abstract—Recommender systems provide user with 
facilities that the user might be interested in. These systems 
provide options based on the pattern of usage, certain 
information and reference with certain characteristics to 
present recommendations to the user. This paper describes the 
classification of different recommender systems along with the 
limitations of each. It also covers some real world applications 
of recommender systems and possible systems that can be built 
using recommender system algorithms. 

Keywords—Recommender System, Content Based Filtering, 
Collaborative Filtering 

INTRODUCTION 
 

Recommender systems are online information systems 
that recommend products to customers by performing some 
sort of automatic selling in e-commerce, or more generally, 
recommend information items to users based on their taste. 
Although people’s tastes vary, they do follow patterns. 
People tend to like things that are similar to other things they 
like as well as another similar behavioral person likes. e.g., 
books to library users, research papers to cite seer users, 
courses to students etc. Recommender systems typically are 
personalized and targeted at the individual customer. To 
achieve personalization, they make use of customer profiles 
consisting of explicit and implicit product ratings. In e-
commerce businesses, recommender systems enhance 
revenues, for the fact that they are effective means of selling 
more products. In computer science, the term recommender 
system often is used synonymously with collaborative 
filtering, in the context of information retrieval they are also 
known as relevance feedback. [2]Recommender systems 
come under the category of information filtering system that 
attempt to predict the 'rating' or review' that a user would 
give an item. 
 

CLASSIFICATION OF RECOMMENDER SYSTEMS 
There are two broad categories of recommender engine 

algorithms: user-based and item-based recommenders. These 
are based on two filtering techniques which are collaborative 
and content-based filtering. Collaborative filtering produces 
recommendations based on, knowledge of user’s relationship 
with items, products and services. However, this technique 
reveals two major issues: sparsity problem and the scalability 
problem. On the contrary, CB analyses documents rated by 
an individual user and uses the contents, as well as the 
provided ratings, to infer a user profile that can be used to 
recommend additional items of interest. 

A. Content Based Filtering 
Content-based filtering recommender systems are those 

which recommend items based on contents of items rather 
than users rating of the system. Instead of using a user-to-
item correlation and defining methodologies, they make use 
of item-to-item correlation for generating the 
recommendations. The steps carried out in the process of 
generating recommendations are as follows: 

• Gather information about the item (For example- title 
of the book, author, cost etc. are some of the contents. 

• Process data and churn out useful features and about 
its content. 

Content-based technique is a domain-dependent 
algorithmic technique and it emphasizes a lot on the analysis 
of the attributes so as to generate predictions. When 
documents such as web pages and publications and are to be 
recommended, content-based filtering is the most successful. 
In content-based technique, recommendations are made 
based on the profiles using features that are extracted from 
the contents of items which the user had earlier evaluated. 

In a content-based recommender system, the items and a 
user profile is built using the keywords described. It indicates 
the type of item the user likes. These algorithms recommend 
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items that are similar to those which a user liked in the past. 
Various candidate items are compared with the items which 
were previously rated by the user and the best-matching 
items are recommended. Content based filtering has its roots 
in retrieval of information and information filtering. 

 

B. Collaborative Filtering 
Another approach to the design of recommender systems 

that has wide use is collaborative filtering. This approach 
includes recommendations which are based on a few 
customers who are most similar to other active users. 
Collaborative methods are based on collecting a large 
amount of information and analyzing it based on users’ 
behaviors, activities or preferences. It then predicts what 
users will like based on their similarity to other users. A key 
advantage of the collaborative filtering approach is that it is 
independent of machine analyzable content and so it 
accurately recommends complex items like without requiring 
an understanding of the item itself. 

Different algorithms have been used in measuring user 
similarity or item similarity in recommender systems. The 
collaborative filtering can be revamped with neighborhood 
methods, whose focus is on the relationship between the 
items or, between the users. They are: 

1. User-based CF: For each user, it computes the 
correlation with other users. For each item, the 
rating of the users which are highly correlated with 
each user are aggregated. 
Problem: Sparsity, easy to attack 

2. II. Item-based CF: For each item, it computes the 
correlation with other items. For each user, his 
rating of the items which are highly correlated with 
each item is aggregated. 

 
C. Hybrid Recommender Systems 

Hybrid recommender systems is another category of 
recommender system which strives to overcome the 
limitations of the other approaches discussed before. It is a 
combination multiple recommendation techniques. The most 
widely used hybrid approaches are those of content based 
and collaborative filtering. It uses both item content and 
ratings of all users.The idea behind hybrid techniques are 
that a combination of algorithms will give more accurate and 
effective recommendations than a single algorithm. The 
disadvantages of one algorithm can be overcome using 
another algorithm. Multiple recommendation techniques can 
overcome the weaknesses of an individual technique. The 
combination of approaches can be done in the following 
ways:[5] 

1. Implement collaborative and content-based techniques 
separately and combine their predictions, 

2. Incorporate some content-based properties into a 
collaborative approach, 

3. Incorporate some collaborative properties into a 
content-based approach, and 

4. Construct a general unifying model that includes both 
content-based and collaborative characteristics. 

 

 
 

Fig. 1. Classification of recommender systems 

 

II. RECOMMENDER SYSTEM EXAMPLES 
In the following section we present four e-commerce 

businesses that utilize one or more variations of 
recommender system technology in their web sites. 

Amazon.com 

We focus on recommender systems in the book section of 
Amazon.com. 

Customers who bought: Like many E-commerce sites, 
Amazon.com™ (www.amazon.com) is structured with an 
information page for each book, giving details of the text and 
purchase information. The Customers who Bought feature is 
present on the information page for every book in their 
catalog. It is in fact two separate recommendation lists. The 
first recommends books frequently purchased by customers 
who purchased the book. The second list recommends 
authors whose books are often purchased by customers who 
purchased works by the author of the selected book. [4] 

 
Eyes: The Eyes feature allows customers to be notified via 
email of new items added to the Amazon.com catalog. 
Customers insert requests based on author, title, subject, 
ISBN, or publication date information. For notification 
queries customers can use both simple and complex 
Boolean-based criteria. Requests can also be directly entered 
from any search results screen, creating a persistent request 
based on the search. 
 
Amazon.com Delivers: This is a variation on the Eyes 
feature. Customers have an option to select from a list of 
specific categories (Science fiction books, biographies, 
cooking). Periodically the editors at Amazon.com send 
email announcements to notify subscribers of their latest 
recommendations in the subscribed categories. 
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Book Matcher: The Book Matcher feature allows 
customers to give direct feedback about books they have 
read. Customers rate books they have read on a 5-point scale 
from “hated it” to “loved it.” After rating a sample of books, 
customers can ask for recommendations for books they 
might like. At that point a half dozen non-rated texts are 
presented which correlate with the user’s indicated tastes. 
Feedback for these recommendations are given by a “rate 
these books” feature where customers can indicate a rating 
for one or more of the recommended books. Customer 
Comments: The Customer Comments feature helps 
customers to receive text recommendations based on the 
opinions of other customers. Each book has an information 
page which has a list of 1-5 star ratings and written 
comments provided by customers who have read the book in 
question and submitted a review. Customers have the option 
of taking into account these recommendations into their 
purchase decision. 
 

III. LIMITATIONS OF RECOMMENDER SYSTEM 
In content-based recommendation, the utility u (a, i) of 

item f for user a is estimated based on the utilities u (a, fi) 
assigned by user c to similar items. 

Content-based recommender systems have several 
constraints that are described as follows- 

A. Limited Content Analysis 
Content-based approaches are restrained by the features 

that are clearly associated with the objects that these systems 
recommend. Therefore, in order to have a acceptable set of 
features, the content must of the form that can be parsed 
automatically by a computer (e.g., text) or the features 
should be given to items manually. While information 
recovery techniques work well in obtaining features from 
text files, some other domains have an inbuilt problem with 
automatic feature extraction. For example, automatic feature 
extraction methods are tough to apply to multimedia data like 
audio streams, and video streams. 

Another issue with limited content analysis is that, if two 
different objects are represented by the same set of features, 
then they cannot be separated. 

B. Overspecialization 
When the recommender can suggest the items that are 

rated very high against a user’s account, the user is limited to 
being suggested the items that are similar to those already 
rated. For example, a person who has never tried Italian food 
would never receive a recommendation for even the greatest 
Italian hotel in town. 

C. New User Problem 
The user has to rate a significant number of items before 

a content-based recommender can really understand the 
user’s preferences and give the user with reliable 
suggestions. Therefore, a new user, having seldom ratings, 
would not be able to get accurate recommendations. 

 

IV. LIMITATIONS OF COLLABORATIVE METHODS 
Unlike content-based recommendation methods, 

collaborative recommender systems predict the utility of 
items for a specific user based on the things previously rated 
by other users. For example, in a movie recommendation 
system, in order to recommend movies to the user, the 
collaborative recommender system will try to find the 
“peers” of the user, i.e., other users that like similar movies 
(rate the same movies similarly). However, collaborative 
systems have their own limitations as described below. 

 

A. New User Problem 
The collaborative system has the same problem like the 

content-based systems. In order for the system to make 
accurate recommendations, the system will first learn the 
user’s preferences from the ratings that the user will give. 
Several methods have been proposed to address this issue. 
Many of them use the hybrid recommendation technique, 
which combines both content-based and collaborative 
technique. 

 

B. New Item Problem 
New items are added on a regular basis to recommender 

systems. These systems rely only on users’ preferences for 
recommendations. Therefore, the recommender system 
would not be able to suggest it, until the new item that has 
been added is rated by a considerable number of users. This 
problem can also be resolved using hybrid recommendation 
techniques. 

 
C. Sparsity 

In any recommender system, amount of the ratings 
obtained is usually small compared to the expected number 
of people.  Accurate prediction of ratings from few numbers 
of examples is important. Also, the success of the 
collaborative recommender depends on the supply of a 
certain users. For example, in the movie recommendation 
application, there may be many films that have been rated by 
few people and these movies would not be recommended or 
sometimes it would be recommended, even if those some 
users gave high ratings to those movies. 

RELATED WORK 
There are some papers are available in literature on big 

data analysis for recommender systems using several 
platforms: 

Jai Prakash Verma [6] projected a recommendation 
system for the massive quantity of data available on the web 
in the form of ratings, opinions, complaints, and feedback 
about any item or service using Hadoop Framework. They 
have implemented Mahout Interfaces for analyzing the data 
provided by review and rating site for movies. 
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Deuk Hee Park [7] explores trends in recommender 
systems research and provides researchers with insight and 
future direction on recommender systems. They reviewed 
210 articles from 46 journals published between 2001-2010 
and categorize them into eight application fields. 

Gediminas Adomavicius [5] discusses limitations of 
current recommendation methods and discusses attainable 
extensions to enhance these Systems. These limitations 
consists of an improvement in the understanding of products, 
combining contextual information, support for varied criteria 
ratings, and more versatile and less complex types of 
recommendations. 

 

CONCLUSION AND FUTURE  WORK 
 Thus, this paper intends to provide an overview of some 
approaches of recommender systems along with providing 
their applications and limitations.  

 A medicine recommender system can be built for medical 
trainees and doctors wherein they can search for medicines 
based on the ingredients and manufacturer of the medicine. 
The dataset will contain a list of all drugs available along 
with their manufacturer and ingredients. The dataset will also 
contain symptoms associated with each drug. When the user 
logs into the system he will be asked to select the symptoms 
of disease or ailment. The user can also enter the ingredients 
to filter out the desired drug name from the entire list. This 
system can be build using the hybrid approach which will 
avoid the limitations of content and collaborative methods. 
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Abstract- Forecasting is used to measure uncertainty based on past 
information from a variable called a time series. One method for 
forecasting by modeling is Autoregressive Integrated Moving 
Average (ARIMA). In one case, when forecasting is done for 
many dependent variables, then modeling with ARIMA directly 
will produce many models so that it becomes inefficient. The 
clustering time series approach as pre-processing can be done with 
K-Means methods. Individual level modeling is important because 
this method requires the same dimensions for each object. 
Approach I is to model the object using the original model, while 
approach II is to model the object with the AR (p) model. 
Approach I produces the value of Sw / Sb and RMSE lower than 
approach II. That means approach I produces a cluster and a 
cluster level model that is better than approach II.DKI Jakarta's 
vegetable food commodities are clustered into 4 groups based on 
the results of K-Means with I approach which is the optimal group. 
Each group has a different model.  
 
Index Terms: ARIMA, clustering time series, modelling, K-Means 
method, inflation of vegetable food commodities DKI Jakarta 

I. INTRODUCTION 
National inflation is a reflection of regional inflation [1]. Monthly 
inflation of DKI Jakarta from 2012-2017 has a fluctuating pattern 
and is similar to the national inflation pattern. DKI Jakarta has an 
inflation weight of 20.15% of the national inflation [2]. It is the 
biggest weight compared to other cities in Indonesia, thus making 
this region the critical area of national inflations. 
 
The foodstuffs group in DKI Jakarta often contributed 
significantly to inflation compared to other groups. Until 2017, the 
foodstuffs group experienced a fluctuating contribution but 
continued to dominate. One commodity that is always a concern 
in inflation from the foodstuffs group is agricultural food 
commodities. Food commodities from the agricultural sector often 
play an important role in inflation in DKI Jakarta such as red chili, 
shallots and others. 
 
Forecasting the amount of commodity inflation included in the 
foodstuff category is becoming quite important. That is because 
commodities from the agricultural sector are related to food, which 
is a basic need for human resources. One of the method for 
forecasting using modeling is Autoregressive Integrated Moving 
Average (ARIMA) [3]. The ARIMA model uses the past and 
present values of a dependent variable to produce an accurate 
short-term forecasting [4]. 

 
For a time series data, the ARIMA model will produce a model 
that is used for forecasting. In one case, when forecasting is done 
for many dependent variables in the form of time series, and then 
modeling with ARIMA will directly produce many models. Direct 
ARIMA modeling for dependent variables becomes inefficient 
and ineffective. Handling of these problems is using the TSClust 
approach as pre-processing. Previous research by Utami [5] 
conducted the TSClust approach as pre-processing for forecasting 
the magnitude of inflation in sub-commodities in DKI Jakarta. 
Based on some studies the TSClust approach produces a cluster 
level model that is not much different from the individual level 
modeling of forecasting results. 
 
One simple cluster analysis that can be used is K-Means [6]. There 
are two approaches taken for parameter preparation such as 
approach I with the original model and approach II with the AR 
(p) model [7]. Therefore, this study aims to forecast the inflation 
of Jakarta's vegetable food commodities using the K-Means 
method as pre-prosessing. 

II. MATERIALS AND METHODS 
2.1 Data 

The real data used is sourced from the DKI Jakarta BPS 
publications, the Jakarta Consumer Price Index and Inflation. The 
real data that will be processed in this study is the monthly 
inflation data for DKI Jakarta vegetable food commodities from 
January 2012 to December 2018.  
 
2.2 Data Analysis Procedure 

The steps of analysis will be by the following: 
1. Data Exploration 

Data exploration was conducted on the real data of monthly 
inflation of agricultural food commodities in 2012-2018. At 
this stage, time series data movement patterns will be 
identified for each commodity. 

2. Dividing data 
The data divided into training data and test data. The data will 
be divided into 2 (two), which is 78 training data (January 
2012-June 2018) and 6 test data (July 2018-December 2018). 

3. Individual modeling for commodities is done by two 
approaches. Approach I is by directly using the original model 
using the lowest BIC criteria, while approach II by directly 
modeling it into an AR (p) model. The following are the stapes 
of modeling with the original model: 
a. Model identification. 
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This process begins with checking the data stationarity, 
such as: 

i. Examine the plot of time series data. 
ii. Perform an Augmented Dickey-Fuller (ADF) 

test. 
b. Estimating parameters. 

Estimating the parameters of the ARIMA model. This 
step is carried out on all candidate models. In addition, 
the candidate model Bayesian information Criterion 
(BIC) value will be obtained with the following equation: 
 

𝐵𝐵𝐵𝐵𝐵𝐵 = −2 𝑙𝑙𝑙𝑙 (𝐿𝐿) + 𝑘𝑘 ln (𝑙𝑙)            (1)
                 

With,  
L = maximum value of the likelihood function; n = 
number of observations; k = p + q + 1, if the model 
contains the term intercept and k = p + q if otherwise, 
where p represents the number of parameters of the AR 
(p) model and q is the number of parameters for the MA 
(q) model. 

c. Testing the residuals models obtained.  
4. Compile data containing paremeters and variance-covariance 

matrix for all 43 commodities. Parameters preparation with 
approach I is illustrated in Table 1. 
 

Table 1: Ilustration of  parameters preparation with approach I 
(original model) 

Objek Model 
Parameter 

ф1 ф2 ... θ1 θ2 ... 
1 AR(2) 0.8 0.2 0 0 0 0 
2 MA(1) 0 0 0 0.4 0 0 
... ... .... ... ... ... ... ... 

 
5. Clustering time series with the K-Means method and 

calculate the value of Sw / Sb for values k = 2 to k = 10. Sw 
is the average standard deviation within the cluster; Sb is the 
average standard deviation between the clusters [8]. 

6. Identifying the optimum stable number of cluster based on 
Sw / Sb values. 

7. Calculating cluster representatives. 
Forming the average from t = 1 to t = 78 (number of series) 
[9]. 

8. Perform cluster level modelling with prototype. The steps are 
the same as stage 3. 

9. Calculating RMSE to select the optimum number of clusters 
by forecasting using test data with the best model on each 
cluster.  

10. Forecasting with cluster level model. 
 
 
 

 
III. RESULTS 

 

3.1 Explorating of DKI Jakarta Vegetable Food Commodity 
Inflation Data 
 
Plot of time series data was carried out to examine the patterns of 
inflation in Jakarta's vegetable food commodities. The time series 
plot of some vegetable food commodities is presented in Figure 1. 
The inflation pattern of shallot commodities is seen to fluctuate 
until the 40th period marked by a significant increase and 
decrease. After the 40th period, these commodities tend to be more 
stable although they remain fluctuative. The same pattern with 
shallots commodities appear on vegetable tomatoes and fruit 
tomatoes, although with a different range of inflation values. 
Banana commodities appear to be fluctuative in all times. Some 
commodities have a similar pattern to banana commodities, such 
as bark and cucumber. The three commodities have fluctuating 
patterns from the beginning to the end of the period. Similar 
patterns between commodities can be used as an indication that 
the commodity can be clustered into the same cluster in the cluster 
analysis. 
 

 
Figure 1: Plot of inflation in several DKI Jakarta vegetable food 

commodities  
 
Table 1 presents descriptive statistics of commodities, which have 
a large standard deviation and are greater than the average value. 
A large deviation indicates various inflation values. The red chili 
commodity (Y41) has a higher standard deviation value than other 
commodities. This means that the value of inflation produced is 
more diverse than other commodities. The commodities in Table 
1 have experienced deflation based on the minimum value of 
inflation produced, which has a negative sign. 
 
Table 1: Several commodities with large standard deviation values 

Obs. Mean Median Sd Min Max 
Y41 
Y28 
Y1 
Y36 
Y3 

0.002 
0.005 
0.022 
0.010 
0.003 

0.006 
0.006 
0.004 
0.003 
0.002 

0.072 
0.015 
0.054 
0.073 
0.012 

-0.270 
-0.043 
-0.129 
-0.252 
-0.023 

0.234 
0.043 
0.252 
0.343 
0.038 
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3.2 Select tthe Optimum Number of Cluster 

 
Figure 2: Comparison of the Sw / Sb value of the K-Means 

method with two approaches 
 

K-Means method requires the initial of the number of cluster (k). 
Figure 2 presents a comparison of Sw / Sb for the K-Means 
method with two approaches. Both approaches produce almost the 
same pattern, which is the pattern decreases with increasing 
number of groups (k). The value of Sw / Sb with the AR (p) 
approach looks sloping; the original model approach has a steeper 
Sw / Sb pattern due to a large decrease in value. The decrease is 
seen on the way to k = 3. Therefore, the chosen k value is from k 
= 4 to k = 7 Next, the optimum k value will be chosen based on 
the minimum RMSE value. 
 
3.3 Cluster level modeling 

The selection of the number of cluster (k) is determined from the 
average minimum RMSE value. Table 2 presents the average 
RMSE values for several k values. The RMSE value is the average 
of the RMSE of all groups. The RMSE values generated by the 
two approaches do not differ greatly. In approach I (original 
model) the lowest average RMSE is 0.012, while for approach II 
(AR (p)) is 0.026. Overall the RMSE value generated by approach 
I is lower than approach II. Based on the minimum RMSE value, 
the optimum cluster produced are 4 groups with approach II, 
namely the original model with the lowest BIC criteria. 
 
Table 2: Comparison of RMSE values in cluster level models 

Number of Clusters 
(k) 

Average RMSE 
Original model (I) AR(p) (II) 

4 0.012 0.039 
5 0.033 0.035 
6 0.030 0.030 
7 0.026 0.026 
8 0.023 0.027 

 
3.4 Identification of Optimum Cluster 
 
Table 3 presents member details for optimum cluster results. 
Commodities in one cluster have the same inflation movement 
pattern. Forecasting the amount of inflation in objects that are in 
one cluster will be the same value. Figure 3 presents the inflation 
movement patterns for the optimum cluster prototype and several 
objects that are in one cluster. 
 

Table 3: Optimal cluster member details 

Cluster Number 
of 
members 

Cluster members 

A 1 Spinach. 
B 1 Shallots. 

C 31 

Rice, Leeks, Kale, Cauliflower, 
Chayote, Mung Beans, Apples, Oranges, 
Pears, Pepper, Red Chili, Bitter bean, 
Beans, Long Beans, Vegetable 
Tomatoes, Fruit Tomatoes, Sweet Corn, 
Peanuts, Garlic, Candlenut, Melon, Tree 
Cassava, Green Mustard, White 
Mustard, Cucumber, Papaya, Banana, 
Grape, Snake fruit, Coconut, Coriander. 

D 10 

Cassava Leaves, Potatoes, Cabbage, 
Green Chili, Young Jackfruit, Bean 
Sprouts, Carrot, Avocado, Watermelon, 
Cayenne. 

 

 
Figure 3: Plot prototype of the optimum cluster and several 

objects in the same cluster 

Group C has the most members, which is 31 objects. There are 
rice, red chili, and garlic. These commodities often experience 
price changes. The prototype inflation pattern in cluster C is 
presented in Figure 3. In periods 0 to 20, inflation patterns seen 
fluctuated, while the next period seen more stable. Group D 
consists of 10 commodities, the resulting inflation pattern seen 
more fluctuated from the beginning to the end of the period; there 
is no decrease or an extreme increase. Green chili and cayenne 
have the same pattern with prototype D. 
 
The cluster level model is carried out using the ARIMA model 
approach. Cluster level modeling is performed for each prototype. 
In the initial stages of ARIMA modeling, identification of 
stationary data is required with the ADF test. Based on Table 4, 
some groups are not stationary at 5% significance level, namely 
cluster A, C, and D. The ARIMA model for cluster A, C, and D is 
a model with differencing in Table 4. The ARIMA model for each 
cluster is obtained based on the minimum value of BIC on all 
possible models. 
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(a) 

 
(b) 

Figure 4: : Prototype plot with fitting ARIMA models on cluster 
A (a) and cluster B (b) 

 
Table 4: Details of optimum cluster models 

Cluster Model Equation model Uji ADF 
A ARIMA(0,1,0) ∇Yt = et 0.164 
B ARIMA(0,0,1) Yt = -0.45et-1 + et 0.010 
C ARIMA(0,1,0)* ∇Yt = 0.006 + et 0.138 
D ARIMA(0,1,1) ∇Yt =  -0.954et-1 + et 0.139 

*: Model has intersept>0 
 
The ARIMA level of cluster at the optimum number of clusters (k) 
is presented in Table 4. The resulting cluster level models vary. 
Cluster C has a model with intercept not equal to zero. This means 
that the intercept value affects the forecast results. Cluster A and 
C have the same model which is ARIMA (0,1,0). However, cluster 
C has an interception > 0. Figure 4 presents a prototype plot with 
a cluster-level ARIMA fitted model. Cluster A and C have the 
same prototype pattern as the results of the ARIMA fitted model. 
This means that the built model is sufficient to represent the 
prototype pattern. The resulting fitted ARIMA model looks 
underestimated. This means that the alleged value of the model is 
lower than the prototype. However, several periods result in the 
overestimated value of the fitted ARIMA model, which is when 
the inflation value on the prototype decreases considerably. 

 

3.5 Application of cluster-level ARIMA models 

 

 
(a) 

 
(b) 

Figure 5: Forecasting 9 periods in cluster A (a) and cluster B (b) 
 
Figure 5 presents the forecasting results for several clusters. 
Cluster A is an ARIMA model (0,1,0) with an intercept of zero, so 
that the resulting forecast is zero for the whole period. Cluster B 
has the ARIMA model (0,0,1). Forecasting value resulting only in 
the first period, for the next period has a forecast value of intercept 
(average), which is zero. 

IV. CONCLUSION 
The K-Means method with 2 approaches in constructing 
individual models produces a cluster result that does not differ 
much. This is based on the value of Sw / Sb and the resulting 
RMSE. Vegetable food commodities are grouped into 5 clusters. 
Most of the commodities cluster in cluster C. The models 
produced in each clusters are different. 

ACKNOWLEDGEMENTS 
 
This work is fully supported by Kemenristek DIKTI (Kementerian 
Riset Teknologi dan Pendidikan Tinggi) of Indonesia. 

 

REFERENCES 
[1] [BI] Bank Indonesia. Statistik Ekonomi Keuangan 

Indonesia. Jakarta (ID): Bank Indonesia. 2006. 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9357
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              452 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9357    www.ijsrp.org 

[2] [BPS Jakarta] Badan Pusat Statistik DKI Jakarta. Indeks 
Harga Konsumen dan Inflasi DKI Jakarta. Jakarta : BPS 
DKI Jakarta. 2015. 

[3] Wei WWS. Time Series Analysis, Univariate and 
Multivariate Methods, Second Edition. New York (US): 
Pearson Education, Inc. 2006. 

[4] Montgomery DC, Jennings CL, Kulahci M. Introduction 
To Time Series Analysis And Forecasting. New Jersey: 
John Wiley & Sons. Inc. 2008. 

[5] Utami B. Time-Series Data Modelling for Inflation 
Forecasting based on Subcategories of Comodity using 
TSClust Approach as Pre-processing. J. Sciences. vol.39, 
no.2, pp. 21-23, 2018. 

[6] Mattjik AA, Sumertajaya IM. Sidik Peubah Ganda dengan 
Menggunakan SAS. Bogor (ID) : IPB Press. 2011. 

[7] Piccolo D. A Distance Measure For Classifying ARIMA 
Models. J. doi:10.1111/j.1467-9892.1990.tb00048 x. 
vol.11, no.2, pp. 153-164, 1990. 

[8] Kalkstein LS, Tan G, dan Skindlov JA. An evaluation of 
three clustering procedures for use in synoptic 
climatological classification. J. climate and applied 
meteorology. vol.26, no.2, pp. 717-730, 1987. 

[9] Aghabozorghi S, Shirkhorsidi AS, Wah TY. 2015. Time-
Series clustering Adecade review. J. Information 
Systems. doi:10.1016/j.is.2015.04.007. 

 

AUTHORS 
First Author – Emeylia Safitri S. Stat, college student, 
Department of Statistics, Faculty of Mathematics and Natural 
Sciences (FMIPA), IPB University, Bogor,16680, Indonesia, and 
emeyliasa@gmail.com 
Second Author – Dr. Ir. I Made Sumertajaya, MS, Lecturer, 
Departement of Statistics, Faculty of Mathematics and Natural 
Sciences (FMIPA), IPB University, Bogor,16680, Indonesia, and 
imsjaya.stk@gmail.com 

Third Author – Dr. Ir. Muhammad Nur Aidi, M.S, Lecturer, 
Department of Statistics, Faculty of Mathematics and Natural 
Sciences (FMIPA), IPB University, Bogor,16680, Indonesia, and 
nuraidi@yahoo.com 

 
Correspondence Author - Dr. Ir. I Made Sumertajaya, MS, 
Lecturer, Department of Statistics, Faculty of Mathematics and 
Natural Sciences (FMIPA), IPB University, Bogor,16680, 
Indonesia, and 
imsjaya.stk@yahoo.com

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9357
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019           453 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9358    www.ijsrp.org 

Study on Passenger Satisfaction on Bus Terminal 
Facilities in Colombo City 

 

W. H. S. M. Fernando1, D. G. N. D. Jayarathna2, A.C. Kankanamge3  
 

1Department of Logistics and Transportation, Faculty of Management, Humanities and Social Sciences, Colombo International 

Nautical and Engineering College (CINEC Campus), Malabe, 10115, Sri Lanka; 
2Department of Logistics and Transportation, Faculty of Management, Humanities and Social Sciences, Colombo International 

Nautical and Engineering College (CINEC Campus), Malabe, 10115, Sri Lanka; 
3Department of Logistics and Transportation, Faculty of Management, Humanities and Social Sciences, Colombo International 

Nautical and Engineering College (CINEC Campus), Malabe, 10115, Sri Lanka; 
1Sadeesha.Fernando@rb.com, 2Amila.Chinthaka@cinec.edu , 3nuwan@cinec.edu ,   

DOI: 10.29322/IJSRP.9.09.2019.p9358  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9358  

 

Abstract 
The passenger transport service in Sri Lanka is often criticized as low in quality. The quality depends on wider range of service 

elements and attributes pertinent to this service. Bus terminal facilities are primary elements of bus transportation service and 

development in these facilities will strengthen the transportation system. Bus stops, bus terminals and depots are the critical 

infrastructure components of a bus-based transit system. Bus terminals are the nodal points at the beginning and end of journey. 

Colombo as the major city in Sri Lanka, focus on transportation sector and its current situation is very important for the government to 

achieve their future plans and for the future developments. The aim of this study is to identify the factors effect on passenger 

satisfaction on bus terminal facilities in Colombo city area and to determine the level of passenger satisfaction. The research 

population was the entire passengers of bus transportation in Sri Lanka. Simple random sampling technique was used to determine the 

respondents of the study and the sample consisted with 276 respondents. Primary data were collected through a survey questionnaire 

and the collected data were analyzed by using SPSS. Descriptive statistics, Factor Analysis, Cronbach’s Alpha test, Cross Tabulation 

and Hypothesis testing conducted to analyze the collected data. The results show that there are five factors affecting on passenger 

satisfaction on bus terminal facilities which generated from 20 variables such as Information Facility, Security and Safety, 

Infrastructures, Accessibility and Amenities. The results show that most of the passenger out of the sample are dissatisfied about the 

bus terminal facilities in Colombo city area and they are disagreed with the adequacy of the provided services in Colombo city. 

Respondents have mentioned that the facilities should be improved and should be developed up to a quality standard and the 

respondents have suggested for further improvement.  

Key words: Passenger satisfaction, Bus Terminal, Transportation, Information Facility, Security and Safety, Infrastructure, 

Accessibility. 
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I. INTRODUCTION 
 

Providing transportation service which is adequate and appropriate is the challenge that come across in all most all cities in the world. 

Cities will always have a new problem that arise due to transportation system and in generally large cities in developing countries are 

highly dependent on road transport. A sustainable city cannot be realized without having a well-planned and strengthening 

transportation system while transit infrastructure plays a vital role in transport systems and it should be designed to enhance the 

passenger experience. Increasing urbanization is putting pressure on infrastructure in cities around the world. In the developed world, 

competition for space to serve the transport needs of city is increasing, at the same time as governments are investing in more 

sustainable transport modes, such as walking, cycling and public transport modes like light rail and bus rapid transit. Sri Lanka 

Transport Board is the operator of public bus transportation and responsible to provide shelters/stations/terminals for SLTB busses and 

also Western Province Road Passenger Transport Authority is the regulator of intra provincial private busses and responsible to 

provide shelter and terminals for private busses. Most of the bus terminals in Colombo District do not have enough capacity or 

facilities for handling many busses and also those terminals do not provide enough facilities for the passengers. Due to that people 

who use these facilities have to face lot of difficulties and it may badly impact on their day today activities. In addition, there are inter 

modal transport passengers at Fort railway station and this make transfers between public transportation and railway transportation as 

well as between busses too difficult. Transfer passengers need to use alternative roads around this area.  

 Research Objectives 

Objectives of this research are to 

• Identify the factors affecting passenger satisfaction on bus terminal facilities  

• Identify the level of passenger satisfaction on bus terminal facilities in Colombo city 

• Give recommendations to enhance the quality of terminal facilities in Colombo city 

 

Literature review 

Satisfaction can be defined as “fulfillment of a need, demand, claim, and desire”. Customer satisfaction is the measure of how the 

needs and responses are collaborated and delivered to customer expectations. Satisfied customers are prefer to repurchase the product 

or service that met expectations. If they feel that the quality of that good or service is low, they may concentrate on substitutes even if 

they dissatisfied.  According to Kim, Park & Jeong, (2004) passenger satisfaction can be indicated as passenger’s feedback to the 

public of satisfaction, and passenger’s decision of satisfaction level. As per Grigoroudis and Siskos (2010) “Customer satisfaction 

measurement is now considered as the most reliable feedback, taking into account that it provides in an effective, direct, meaningful 

and objective way the customers’ preferences and expectations”. Passengers, being the clients of the transport services, expect to have 

many service elements and qualities from the transport service they use. Oliver (1980) provides a compact conceptual basis for 

explaining the consumer satisfaction. In the same way customer satisfaction can describe as  that they preconceive perceptions 

regarding future events, they will develop perceptions with regard to the quality of goods or services that they plan to obtain. When 
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customers purchase goods or services, they compare their realized perceptions with their preconceived expectations. That is the nature 

of the customers in psychological manner. Psychological satisfaction ultimately occurs when expectations are met during the 

transaction. 

Research Methodology 

Population 

It has considered all the passengers who use bus terminal facilities in Colombo city area as the population of this research. As the 

capital city of Sri Lanka most of the people use bus terminal facilities and Colombo Central bus stand, Bastian bus stand and 

Gunasinghapura bus stand are the main bus terminals in Colombo city area. The population was all the passengers who use these three 

bus terminals. 

Sample Size  

Out of the population, sample of 276 passengers were selected on random basis to gather information for this research. 

Sampling Method 

Simple random sampling inspecting system is superior to non – irregular sampling procedure. This is the purest and the most 

straightforward probability sampling strategy. Same time each member of the population is equally likely to be chosen as part of the 

sample. In this research, Colombo has vast population than the other cities in Sri Lanka and therefore need to choose respondents 

randomly.  

Data Collection Method 

Primary Data 

This research is based on primary data which gathered by using a survey questionnaire distributed among the users of bus terminal 

facilities in Colombo city area. Questionnaires have been distributed among 300 plus randomly selected users as the sample of this 

study. 

Secondary Data 

Secondary data for this research were gathered by using scholarly articles, journals, reports and web pages which are related to 

passenger satisfaction and bus terminal facilities. Most of these data used for the purpose of conceptualization and as well as for 

determining the sample, preparation of questionnaire and data analysis. 

Data Analysis 

Hypothesis Testing 

Hypothesis test has been done by using Chi-square test. Basically it can be used to test independence between two variables. If there is 

a statistically significant correlation between two variables, it indicates from P value. 

H0 : Passenger satisfaction on bus terminal facilities is independent from the ith factor 

H1 : Passenger satisfaction on bus terminal facilities is dependent on ith factor 

ith factor = {bus time tables, bus transportation routes, public information, staff member’s information, safety, CCTV, lightings, help 

points, shelter, seating arrangements, sanitary services, waiting areas, intermodal connections, easiness to getting on, better access, 

parking area, quality foods, ATM, telephone booth, TV} 
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Table 1: Hypothesis Testing for Factor 1 

Variable Test statistic P - value 

shelter 13.069 0,668 

seating arrangements 15.226 0.508 

sanitary services 18.722 0.283 

waiting areas 11.712 0.764 

Source: Author 

All the variables from Factor 1 (infrastructure facilities) represent p-value greater than 0.05 and can be accept the null hypothesis, 

passenger satisfaction not depend on infrastructure variables. 

Table 2: Hypothesis Testing for Factor 2 

Variable Test statistic P - value 

quality foods 5.458 0.941 

ATM 6.274 0.902 

telephone booth 4.923 0.961 

TV 4.899 0.768 

                                                                              Source: Author 

All the variables from factor 2- amenities represents p-value greater than 0.05 and it proves that quality of foods, ATM, Telephone 

booth and displaying TV hasn’t impact on passenger satisfaction while accept null hypothesis passenger satisfaction not depend on 

these variables. 

 

Table 3: Hypothesis Testing for Factor 3 

 

 

 

 

 

Source: Author 

                                                         

Under the Factor 3 Information facility, Bus time tables and displaying of public information has p-value less than 0.05 , it proves 

passenger satisfaction depends on these two variables from factor 3. Null hypothesis can be 

Variable Test statistic P - value 

bus time tables 32.017 0.010 

bus transportation routes 25.619 0.060 

public information 28.537 0.027 

staff member’s information 21.791 0.150 
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reject and accept the alternative hypothesis. Other two variables not impact on passenger satisfaction. 

 

 

 

 

Table 4:  Hypothesis Testing for Factor 4 

   

 

 

 

 

Source: Author 

Lightings and help points from the factor 4- Safety and Security represents p-value less than 0.05 means, reject the null hypothesis and 

accept the alternative that passenger satisfaction depends on those two variables. Other variables of safety and CCTV have p- value 

greater than 0.05 and passengers satisfaction independent from this variables.   

 

Table 5:  Hypothesis Testing for Factor 5 

Variable Test statistic P - value 

intermodal connections 23.801 0.094 

easiness to getting on busses 36.210 0.003 

better access 21.830 0.149 

parking area 27.628 0.035 

Source: Author 

From the factor 5 – Accessibility, easiness to getting on busses and parking area have p-value less than 0.05 which proves accept the 

null hypothesis, passenger satisfaction depends on these two variables. Intermodal connections and better access have p-value greater 

than 0.05 and these variables haven’t impacton passenger satisfaction. 

Pearson’s chi square test is used to test the independence between two variables. According to the Pearson’s chi square test bus time 

tables, public information, lightings, help points, easiness to getting on busses and parking area has p value lower than 0.05 which is 

the decent value that proves passenger satisfaction mostly depends on those variables. 

Reliability Test 

Table 6: Reliability Test 

Reliability Statistics 

Cronbach's Alpha No of Items 

.768 20 

Variable Test statistic P - value 

safety 14.520 0.560 

CCTV 22.145 0.139 

lightings 29.537 0.021 

help points 26.522 0.047 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9358
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019           458 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9358    www.ijsrp.org 

Source: Author 

According to the test statistic overall data set Cronbach’s Alpha value is 0.768 and it is higher than 0.7 and is acceptable. At the end, it 

describe that the internal consistency is at an acceptable level. 

Table 7: KMO and Bartlett's Test 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .786 

Bartlett's Test of Sphericity Approx. Chi-Square 2096.743 

df 190 

Sig. .000 
                                                                       Source: Author 

There should be pro-rata correlation between the variables as a precondition, before applying Factor Analysis. Bartlett’s test shows 

whether there is an adequate relationship between variables or the intercorrelation. When the p-value of this test is below the 

significance level of 0.05, it mean that there is an adequate relationship for Factor Analysis. Otherwise, when the test is not significant 

the variables are not suitable for Factor Analysis. The hypothesis is, 

H0: Correlation matrix is an identical matrix 

H1: Correlation matrix is not an identical matrix. 

 

Since the significant level is 0.000 null hypothesis can be rejected and accept the alternative hypothesis. It means correlation matrix is 

not an identical matrix and it further support to continue the other steps of factor analysis. 

According to the sample data set, the p value of Bartlett’s test of this study was 0.000 and the KMO value is 0.786 that the variables 

were exactly suitable for Factor Analysis. Normally this is use to check test sufficiency of the sample. Usual scenario to get the KMO 

test measurement is more noteworthy than 0.6, one might say that sample size is appropriate. This sampling is satisfactory while KMO 

was greater than 0.60 and the variables were suitable due to p-value was 0.000. 

Discussion of Research Findings 

The initial stage of data analysis, it has done a demographic factor analysis of the respondents. According to the analyzed data 

majority of the passengers of busses are from male category which represents 68% of the total sample. Balance 32% represents female 

category and most of the passengers from age range between 36- 45 years with the percentage of 36.2%. Most of the respondents from 

the sample are educated up to Advanced Level and as a percentage of 47.5%. Also this study has found that most of the passengers in 

Colombo city area are private sector employees and it gives 46.7% out of the sample. As per the collected data, 63% of the passengers 

use the terminal facilities and travel by buses with the purpose of working. According to the cross tabulation, most of the time 

passengers are strongly dissatisfied on bus terminal facilities in Colombo city area. At the same time passengers are disagree on the 

positive statements which is in the questionnaire about bus terminal facilities.  
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Also they have marked agree for the statements related to need of facilities such as amenities. The primary objective of this research is 

to identify the factors affecting to passenger satisfaction toward bus terminal facilities in Colombo city area and that objective has 

been reached by performing a factor analysis. There are 20 variables in this research which affects to passenger satisfaction and those 

variables grouped and reduced up to 5 factors such as information facility, safety and security, infrastructure, accessibility and 

amenities. In the cross tabulation analysis it concludes that how passenger satisfaction be influenced from these 20 variables. The 

secondary objective of this research is to measure the impact level of passenger satisfaction on bus terminal facilities in Colombo city. 

When analyze the overall satisfaction level, totally 92% of the sample are not satisfied with the facilities in Colombo bus terminals 

and it describe that the provided facilities are not enough and are not up to a good standard.Then the hypothesis testing conducted to 

identify weather passenger satisfaction on bus terminal facilities independent from ith factors which are the variables of this study. 

Pearson’s chi square test is used to test the independence between two variables and bus time tables, public information, lightings, 

help points, easiness to getting on busses and parking area has p value lower than 0.05 which is the decent value that proves passenger 

satisfaction mostly depends on those variables. 

Limitations of the Research 

There are several limitation areas related with this study. This research based on the primary data and data were collected by 

distributing questionnaires to respondents in Colombo city area. Questionnaires were distributed to randomly selected passengers in 

Colombo city and this study mainly based in Sri Lankan geographical context focused only on three bus terminals in Colombo city as 

Central Bus stand, Gunasinghepura Bus stand and Bastian bus stand. Also passengers were excited during the peak hours and difficult 

to collect accurate data from the respondents.  On the other hand, most of the respondents not fully understand the topic and the 

questionnaire due to language difficulties. Hence the responses may not perfectly appropriate to the research. 

Recommendation for Future Research 

For future research it is recommended to take a large sample more than this study it will be generated more accurate results on 

passenger satisfaction. Also it is recommended to take the sample based on other districts and cities to cover whole population in Sri 

Lanka and can be consider other main bus terminals in Sri Lanka. In Sri Lankan context, there are few studies based on passenger 

satisfaction towards bus terminal facilities it will be worth to do an investigation. On the other hand, further researchers can be 

consider more variables other than this study based on bus terminal guide lines. This study is not developed a regression model and 

the future research can be done a regression model to identify the impact of bus terminal facilities on passenger satisfaction. 
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Abstract- Most common cancer among the women is breast 

cancer, it contributes about 30% all the cancer patients. 

Amazingly it very rare in men, it effects only 1% of all cancers in 

men. About 10% of breast cancers are genetically inherited, due 

to inherited germ-line mutations in high penetrance moderate 

penetrance and low penetrance breast cancer susceptibility genes. 

The remaining 90% of breast cancers are due to acquired somatic 
genetic and epigenetic alterations. There are many genes that are 

responsible for the breast cancer. For analyzing whether common 

variants linked to differential allelic expression, a list of genes 

are established on the basis of their involvement in cancer related 

pathways and mechanisms. A heterogeneous set of somatic 

alterations, involving mutations and gene amplification, are 

documented to be including in the etiology of breast cancer. 

Elucidation of the inherited and acquired genetic and epigenetic 

changes included in breast cancer may not only clarify molecular 

pathways involved in the development and progression of breast 

cancer itself, but may also have an important clinical and 

therapeutic impact on improving the management of patients 
with the disease. 

 

Index Terms- Breast cancer, Gene amplification, Somatic 

Mutations, BRACA1, BRACA2 

 

I. INTRODUCTION 

n USA, breast cancer is one of the leading reasons of mortality 
among women dying due to cancer. In 2016, the breast cancer 

positive patients were 231840 while 40450 patients died due to 

breast cancer in that year [1]. Every year, about one million new 

cases are reported worldwide. Hereditary breast cancer makes up 

5-10% of all breast cancer and is defined with autosomal 

dominant and recessive inheritance pattern. Every year, 14000 

deaths occur worldwide due to this cancer and this mortality rate 

is increasing in the women of ages ranging 60-64, as most of the 

time breast cancer is diagnosed in women in this age group [2]. 

          The prevalence of this disease is reported to be 2%. 

According to a report of WHO, 20% increase in breast cancer 

patients has been documented all over the world and it has 
become one of the most common death causes in females causing 

about 522000 reported deaths since 2008. According to USA’s 

National Cancer Institute, there are about 40,000 deaths each 

year from the resulting cases of breast cancer of 232000 in USA. 

Breast cancer is not gender specific as mutation and deregulation 

in some genes including PIKC3A, BRCA1, BRCA2 and HER2 

play significant roles in breast cancer [3].  

          Early onset of breast tumors has been often linked with 

BRCA1 and BRCA2 genes. Breast cancer development is also 

influenced by inherited mutations in some other genes. Excessive 
rate of breast cancer is also linked to CHEK2 mutation. After 

diagnosis to find the causal mutation, cancer can be stopped by 

performing prophylactic mastectomy. Deregulation or mutation 

of the genes TP53, RB, MDM2 also play important roles in 

therapeutic responses to breast cancer. There reasons have made 

breast cancer one of the major public health problems. Increased 

prevalence in breast cancer is expected in the upcoming 20 years, 

despite the current efforts to fight and prevent it [4] and the efforts 

made to eradicate it the last decade. 

          The susceptibility genes linked to breast cancer are 

classified into three classes, which have different levels of risk in 

the population [5]. 
 

TABLE 1: TYPES OF GENES AND THEIR 

CHROMOSOMAL LOCATION 

 

GENE 

TYPE 

LOCATION TYPE OF 

MUTATIO

N 

EFFECT

S 

BARD

1 

Chromosom

e  

2 Missense 

mutation 

Lethal  

Start(bps) 214,725,64

6 

End(bps) 214,809,71

1 

BRCA

1 

Chromosom

e 

17 Missense 

mutation 

Frameshift 
mutation 

Silent 

mutation 

Harmful 

Start(bps) 43,044,295 

End(bps)  

BRCA

2 

Chromosom

e 

13 Missense 

mutation 

Frameshift 

mutation 

Harmful 

Start(bps) 32,315,474 

End(bps) 32,400,266 

I 
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Silent 

mutation 

PALB

2 

Chromosom

e 

16 Frameshift 

mutation 

Non sense 

mutation 

Harmful 

Start(bps) 23,603,160 

End(bps) 23,641,310 

TP53 Chromosom

e 

17 Point 

mutation 

Lethal 

Start(bps) 7,661,779 

End(bps) 7,687,550 

GATA

3 

Chromosom

e 

10 Frameshift 

mutation 

Lethal 

Start(bps) 8,045,378 

End(bps) 8,075,203 

 

II. INHERITED SUSCEPTIBILITY TO BREAST 

CANCER 

          About 5%of breast cancer cases are caused by germline 

mutations in high penetrate genes within families out of which 

10-15% cases are due to the germline mutations in BRCA1 and 

BRCA2 genes only. The few other genes in which mutations 

contribute to the development of breast cancer are PTEN, CDH1, 

TP53 and STK11 but compared to BRCA1/2, TP53 mutations 
are fewer. For the identification of the high penetrance genes 

BRCA1/2 of breast cancer susceptibility, successful 

implementation of linkage study followed by positional cloning 

has been done as they are considered the major genes related to 

breast cancer although other genes are also found to be 

significant. Like NF1, which is also a high penetrant gene that 

causes Neuroectodermal disorder, which is characterized by 

autosomal dominant inheritance pattern [6].  

 

• Role of BRCA1 and BRCA2 

          BRCA1/2 play very significant role in tumor development 

because they respond to DNA damage and have a functional role 
in homologous recombination. BRCA1 is a large sequenced gene 

on the 17th chromosome containing 24 exons out of which 22 are 

codons for proteins while 2 are non-coding.  BRCA2 is larger 

than BRCA1 as it has 70,000 bases and it contains 27 exons. 

Frameshift or nonsense mutations causes premature cutting or 

truncations of the BRCA1/2 which is the predominant genomic 

anomaly underlying susceptibility. The BRCA1 gene has a large 

number of Alu repeating units which causes structural variations 

in BRCA1 as compared to BRCA2 gene. The mapping of 

BRCA1 gene showed that genetic variations in BRCA1 on 

chromosome 17q21 leads to development of inherited breast 
cancer. The mutated areas of BRCA1/2 genes and the danger 

from these modified genes recommend that in the most 

astonishing hazard type, the BRCA1 variation carriers may have 

81% or more possibility of causing breast cancer and a 63% or 

more risk of ovarian disease by the age of 80. While BRCA2 

mutation carriers at the most serious hazard might have an 83% 

possibility of breast cancer by the age of 80 [7]. 

 

• BRCA1 and BRCA2 mutation in women 

          By the age of 70, germline mutations in BRCA1/2 in 

women poses a higher risk of developing breast cancer. initial 

examinations of some case families showed that chances of 

breast cancer in females due to mutations in BRCA1 and BRCA2 

are 85% and 84% respectively [6], while in males the mutations 

are more common in BRCA2; 60-70% of all breast cancer in 

males in high risk families is due to germline mutation in 
BRCA2 while mutation frequency in BRCA1 is from 10 to 16% 
[8]. 

 

• Role of TP53 in Breast Cancer 

          Tp53 mutations are less than BRCA1/2. However, in cases 

with a strong family history, if testing for BRCA1/2 mutation 

identification does not reveal anything, is not determining or 

negative, TP53 testing is recommended. TP53 gene encodes for 

the tumor suppressor protein, p.TP53. Mutations in TP53 

increases the risk of breast cancer in patients. Genomic 

alterations in TP53 also cause a multi-cancer predisposing 

syndrome called Li-Fraumeni syndrome(LFS). Studies about the 
predictive and prognostic role of TP53 alterations in breast 

cancer have given conflicting results. Two methods have been 

employed to evaluate TP53 alterations; DNA sequencing and 

IHC (Immune Histochemistry). Most mutations in Tp53 are point 

mutations that lead to the synthesis of a protein that is stable, 

non-degradable, malfunctional and accumulates in tumor cells, 

thus, become detectable by IHC. The correlation of TP53 

accumulation detection by IHC and mutation in TP53 detection 

by sequencing is less than 75% in breast cancers. Patients that are 

at a young age seems to have a higher recurrence of mutations in 

TP53 in the tumor cells. TP53 plays significant role in many 
cellular activities that directly affect tumor suppression such as 

cell-cycle control and DNA repair as well as other activities like 

glycolysis and mitochondrial respiration [9].   

 

• Role of CDH1 in Breast Cancer 

          Germline mutations in CDH1 causes hereditary diffuse 

gastric cancer but there have been reports that germline 

mutations in CDH1 have also been assessed in patients of breast 

cancer. CDH1 is located on chromosome 16q22.1, a region often 

associated with loss of heterozygosity in breast cancer and 

encodes for a transmembrane glycoprotein, E-cadherin, 

important in maintaining hemophilic cell-to-cell adhesion in 
epithelial cells. In breast cancer, E-cadherin gene (CDH) loses 

heterozygosity, which is associated with the loss of function in 

this tumor suppressor gene and also co-relates with decreased 

disease free survival, poor prognosis, metastasis and loss of gene 

expression as a result of CpG island methylation in the promotor 

region of CDH1 gene. This leads to the loss of tissue integrity, 

which is essentially leads to development of tumor. Reduced 

expression of CDH1 leads to dysfunction of cell-to-cell adhesion, 

which has key importance in cancer invasion and metastasis [11]. 

 

• Role of STK11 in Breast Cancer 
          STK11 acts as an important regulator of cell proliferation 

and apoptosis by multiple signaling pathways. It is also  a tumor 

suppressor gene. STK11 regulates mammalian target of 

rapamycin (mTOR) which is a major downstream pathway. The 

first mTOR substrat is the ribosomal protein S6 kinase 1 (S6K1) 

and it is the most studied effector of mTOR complex 1 

(mTORC1). mTORC1 mediated phophorylation activates S6K1 

whose activity improves toward S6 substrate. Signlas from this 
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activation of S6K1 are involoved in various cellular activities 

like protein translation, angiogenesis, cell growth and 

metabolism. Mutations in STK11 inactivates itd endogenous 

activity that negatively regulates mTORC1 signaling that 

ultimately results in phosphorylation and activation of 
downstream targets. This relieve inhibition on protein synthesis, 

promoting cell growth and tumorigenesis [13].  

 

III. MODERATE PENETRATE GENES 

          Overall, less than 10% of breast cancer are because of 

mutations in breast cancer susceptibility genes BRCA1/2. 

Mutations found in this class of genes pose lesser of a risk of 

breast cancer than BRCA1/2 mutations, and because of their 
rarity are not easily detectable in a population. Mutations in 

moderate penetrate genes pose less than 3% of a risk if familial 

breast cancer. Moderate penetrate genes include CHEK2, BRIPI, 

ATM, PALB2 and RAD50 but these genes confer far less than 

5% risk of genetic breast cancer [14]. 

• Role of CHEK2 

          The first moderate risk allele of breast cancer identified 

was CHEK1100delC which was associated with a fivefold risk of 

breast cancer in familial cases and twofold risk in cases 

unselected for family history.  Mutations in CHEK2 gene pose a 

tenfold risk of breast cancer in males with negative BRCA1/2 
mutations and account for 9% of high-risk familial breast cancer 

cases in males. The contribution of CHEK2 mutation to breast 

cancer development varies by ethnic group and from country to 

country. A reduced recurrence in CHEK2 mutation in both males 

and females is observed in North to South orientation in Europe 
[15].  

Mutational screening of the whole CHEK2 gene sequence is 

done to identify CHEK2 1100delC mutation as a breast cancer 

associated allele although only a small number of very rare 

missense variants and truncating mutations have been reported in 

CHEK2 in breast cancer cases [16]. 

• Role of ATM 
          Epidemiological studies that reported an increased breast 

cancer risk in an ataxia telangiectasia patient’s relatives first 

proposed ATM to be a breast cancer susceptibility gene. Ataxia 

telangiectasia is a recessive syndrome caused by mutation in 

ATM gene but the evidencing molecular data was provided 20 

years later. However. There is no data concerning the role of 

ATM mutation in males at risk of breast cancer [17].  

• Role of PALB2  

          PALB2 is a localizer and partner of the BRCA2 gene but it 

was initially identified as a BRCA2-interacting protein, which is 

crucial for BRCA2 genome caretaker function. Germline 
mutations that cause loss of function in PALB2 gives to 

predisposition to breast cancer. The truncating mutations in 

PALB2 causes a 2-3 fold increase in risk of breast cancer. 

Familial breast cancer with PALB2 mutations has been identified 

in many countries with frequencies from 0.6% to 2.7%. PALB2 

mutations have been found in families with both male and female 

breast cancer cases suggesting that mutation in this gene may 

confer to the risk of breast cancer in males. To this day, five 

studies have given evidence of PALB2 mutations in breast 

cancer risk in males and it seems to have a role as moderate 

penetrate gene in breast cancer in males to a comparable extent 

than females. Reports show that PALB2 mutation carrier 

heterozygotes are 4 times more likely to have a male relative 

with breast cancer [18]. 

• Role of BRIP1 in Breast Cancer 

          Deleterious mutations 1 are initially estimated to pose a 
twofold increased breast cancer risk and they account for 1% 

BRCA1/2 negative familial or early-onset breast cancer cases but 

recent studies showed that the contribution of BRIP1 to breast 

cancer risk is more limited than initially thought [19]. Only about 

eight BRIP1 truncating mutations in 11 negative BRCA1/2 

mutation cases of breast cancer have been identified all over the 

world from three independent studies [20]. 

• Role of RAD51C in Breast Cancer 

          Recently, mutations in another gene called RAD51C are 

reported to be a breast cancer susceptibility allele. This gene is 

associated with Fanconi anemia and the its mutation accounts for 

1.3% of all breast cancer cases in females from families with at 
least one breast cancer and ovarian cancer case [21]. There is no 

evidence of contribution of RAD51C mutation in male breast 

cancer predisposition [22]. The identification of susceptibility 

genes of breast cancer especially BRCA1/2 has changed the 

ways of managing breast cancer patients with a family history. 

Several models for assessing pre-test probability of BRCA1/2 

germline mutation identification have been designed for testing 

in individuals with high risk of hereditary breast and ovarian 

cancer. Further study of the breast cancer susceptibility genes, 

particularly BRCA1/2 will allow the elucidation and 

pathogenesis of this disease [23].  
 

IV. CONCLUSION 

          Although great advances has been made in determining the 

etiology of this disease, but more investigation and study is 

necessary. Animal models should be used for this purpose. 

Recently, more attention has been focused on the use of whole-

genome linkage disequilibrium studies for mapping out common 

disease genes, which use single nucleotide polymorphisms for 
detection of associations between a marker or gene and a 

particular disease condition. These single nucleotide 

polymorphisms are an abundant form of genetic variants and are 

distinguished form the rare variants in the way that the least 

abundant variant should have a frequency of 1% or more (166). 

The use of single nucleotide polymorphism in combination with 

other studies including animal model and genetic epidemiologic 

methodology will help in genetic analysis of complex diseases 

like breast cancer and has the capacity to yield a vast array of 

knowledge. These studies are crucial to evaluate the importance 

of new genes involved in breast cancer etiology, so that scientists 
can develop better therapies and prevention methods. 
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ABSTRACT 
In this information age Africa specifically Nigeria face challenges which originate from insufficient digital technology infrastructure, 
down to lack of unskilled workers which affects the country’s economy. Nigeria is yet to utilize Digital technology in the delivery of 
services in most recognized organizations in different sector of its economy; this vacuum has contributed to workforce low 
productivity that requires immediate attention. Nigeria as a country needs to focus on its infrastructure establishment thereby 
creating reliable and affordable broadband for businesses future stages of digital transformation. Researchers affirmed that new 
technology introduced in any workplace arrives with an explicit aim to aid workers to become productive. From a theoretical point of 
view, the impact of digital transformation in an organization is ambiguous.  It creates greater centralization as professional activities 
are monitored, it also enables employees to work more autonomously which aids an organization to attain greater heights. To fulfill 
the objective of this paper, systematic review of existing literature on digital transformation was presented, its plans and phases to 
avert low productivity at workplace was duly discussed. Further the study explored LeaserFiche digital transformational Model 
which consists of five phases of transformation for effective digital transformation in a workplace.  
 
Keywords: Digital, Technology, Productivity, Digital Transformation. 

 
I. INTRODUCTION 

Workplace encounter an exceptional transformation steered by technology which made style of work to be transferred from physical 
to digital in this digital age. The accelerating integration of digital technologies in all aspects of human lives is an advantage and also 
an issue for organizations and the entire workforce; however the benefit outweighs the challenges. Some of the ways organizations 
benefit from digital transformation include increased employee’s productivity, cost savings of overhead, positive output result, more 
mobile and agile workforce, flexibility and adaptability in the sector.  Digital technology is driving transformation in the ways of 
working and jobs; it increases with speed in the future years which creates diverse influence across industries and their respective 
roles. According to the World Economic forum (WEF) [1] report indicates that there will be an overall net increase in all jobs 
worldwide, it states that these net gains are not a foregone conclusion. It also figures out that organizations must respond fast by 
energetically preparing their workforce through reskilling and up skilling, and individuals should take proactive role in their learning 
and personal career development. Transitioning to the digital technology deals with entire employee in a workforce and the need for 
active investment in developing a new burst of agile learners and skilled talent generally. It is very certain that the new technology 
will create more job opportunities as well as increase productivity in all sector of the Nigerian Economy; however workers should be 
ready to manage the interference of jobs and the design of work which will create changes. Another conceding report by Organization 
for Economic Cooperation and Development (OECD) [2] update its previous forecast of the impact of automation on work, stating 
that 14% of jobs in developed countries were highly automatable, while further 32% of jobs were likely to experience significant 
changes. 

 [3] states that smart policies can alleviate the short-term pain of technological disruption and pave the way for long-term gain, he was 
certain that there’s no turning back now however digital technology will spread further, and efforts to ignore it or legislate against it 
will likely fail. He further opined that collaborations with international organizations such as the World Bank and the International 
Monetary Fund should play a vital role by proposing effectual policy solutions with outline policy guidelines that will aid member 
countries to address the challenges that erupt from digital revolutions. Economists who study scientific progress and technical changes 
call a general-purpose technology as anything that has the power to continually transform itself, progressively branching out and 
boosting productivity across all sectors and industries. On the other hand researchers opined that the invent of total transformation 
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will create loss of jobs due to digital automation which is marking an increased speed worldwide. McKinsey Global Institute reported 
that by 2020 one-third of the US workforce, or about 50 million people may be transformed through digital technologies, it also 
forecast that about half of all paid activities are likely to be automated using existing robotics, artificial and machine learning 
technologies for instance; computers can also be used for multiple tasks. 
The World Bank’s World Development report “Digital Dividends”. [4] analyzed   the factual proof of the effect of digital 
technologies on a countries economic growth, opportunity for individuals, and public service delivery. It presents many examples of 
benefits accrued to organizations, workers and governments; it also identifies a number of risks factors. It observed that some 
organizations in underdeveloped countries adopt digital technology at a very slow pace, white collar jobs are more automated which 
thereby contribute to most workers out of the labour market in developing countries, despite all these e-government initiatives fail to 
improve how public services are delivered. 
From the study of similar researches, the report concludes that digital technology will contribute to development less than expected 
when important “analog complements” are absent. Organization is likely not to invest in productivity enhancing technology such as 
digital technologies if there are limited skills that do not allow them to take advantage of technology. However governments will not 
have the Incentives to deploy technology to empower citizens and deliver better services when institutions are not accountable. In 
other words, digital dividend implies faster growth, more jobs and better service which is variably to fall short if digital investments 
are not accompanied by long overdue reforms in a country’s business regulations and public sector governance. 
The digital transformation has come to stay and should be welcomed and ameliorate rather than disregarded. In other to tackle 
workers low productivity Nigerian policymakers will need to respond briskly to metamorphose circumstances, integrate experiences 
across sectors and issues, as well as tailor advice effectively to the appropriates needs.  
 
1.1 An overview of digitalization 
Digitalization has created communication and made it a universal language with the use of computers. In the world today small and 
medium businesses, government organizations as well as non-governmental agencies have transformed their process, activities and 
transactions with the use of digital technology. 
Technology may be providing the fuel for digital transformation but it is the human element that will determine the outcome, from 
previous studies it is observed that digitalization has been on track right from 1950s  until web came on board in the year 1990. This 
has made life easy by totally transforming the way we bank, govern, transact business, educate and shop etc. Digital technology gave 
birth to binary code of computer storage which is applied to traditional forms of information like paper and photograph for future use. 
It also converted analog signals into digital signals which translate media into bits and bytes. Researchers observed that in the year 
1947 transistor was invented which made way to more advanced digital computers, from the late 1940s universities, military and 
businesses developed computer system to digitally replicate and automat previous manually performed mathematical calculation. 
 

Figure 1:  Digital revolution to date 

 
Source: [5] 
 
According to Wikipedia [6] Technology first emerged as tools, the first machine created as digital technology was known as the 
telegraph and the analytical engine which was invented by Claude Shannon who was a bell labs mathematician. It is also on record 
that the third industrial revolution changed analog, mechanical and electrical economy to digital technology. The whole earth 
movement of the 1960’s led to the inspiration and creation of the World Wide Web, 1970 saw the introduction of personal computers, 
video games etc, as technology accelerates it switched from analog to digital record. In 1980 computers penetrated schools, business, 
industry in developing countries, during this year the U.S Census Bureau gathered data on the usage of computer and internet, the 
survey indicated that 8.2% of all population in the U.S owns a personal computer. A mobile phone called Motorola was manufactured 
as the first phone in the year 1985, it operated through analog communication by the late 80s businesses were fully digitalized and the 
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first digital camera was invented in the year 1988. Tim Berners-Lee designed the worldwide web wrote the code and the server in 
1990 which eventually became accessible to the public in 1991, it was first accessed by the government and university before it was 
released to the public. In 1993 Marc Anderson and Eric Bina initiated mosaic the first web browser which had the ability to display 
online images, later the internet enlarged swiftly by 1996,  it was already part of most businesses in developed countries. In 2000 
mobile phones serve purposes like computer and also digital revolution spread rapidly to developing countries, 2005 the number of 
internet users grew to 1billion while 3billion have access to mobile phones, HDTV became the standard television broadcasting in 
many developed countries in the late 2000. 
According to [7] the late 1980s had less 1% of the world’s technologically stored information in digital format while in the 2007 it 
jump to 94% with more than 99% in the 2014. He also stated that 2005 is estimated to be the year human beings were able to store 
information in digital than in analog which marked the beginning of the information age of the modern world. 
 
 

II. DIGITAL TRANSFORMATION 
Scholars defined digital transformation as the use of new, fast changing digital technology to solve problems often utilizing cloud 
computing, reducing reliance on user owned hardware but increasing reliance on subscription based cloud services. An organizational 
approach to digital transformation can have an immense positive impact on the nature of work, position of jobs, how employees are 
managed in a work place. Over the past two years, researchers from MIT’s Center for Digital Business and Capgemini Consulting 
have explored the question of, how fast are digital innovations changing the plan of organizations. Results from surveys and 
interviews collated from over 150 organizations shows that digital transformations varies from organizations both in the area of 
customer relationship, internal operations and employee relations. [8] Opined that a Digital transformed organization holds a distinct 
Mindset reflecting a deep confidence in digitization and an inclination to pursue digital solutions to its best. A Digital workforce 
reflects on the confidence on digital possibilities and key practices, workforce features and resources that can make those possibilities 
a reality. These essential qualities of a Digital Organization are captured as M-PWR (pronounced m-power). 
 

Figure 2:  Digital Transformation 
 
 
 

 
 
Source: [9] 
 
2.1 How to determine the right digital technology for a workforce 
Basic digital skills: There are basic digital skills and level that is required in the transformation of a workplace, employees individual 
skills must be properly defined in other to determine the right digital transformation that will reduce low productivity. This certainly 
demands few security skills, skepticism and device use and may include collaborative skills, depending on the type of organization 
and their business. It might comprise the ability of an employee to work with a computer, or specific software packages that are 
pivotal to the way an organizational business are transacted. Without these minimal skills, workers may likely not respond effectively 
during and after workplace digital transformation.  
Organizational goals and future plans: Management of the Organization needs to consider the goal, future plans in other to tailor 
the technological skills that will conform to the digital transformation in the workplace. Reflect on the organization’s short and long 
term goals to work out what digital technology are required to avert workforce low productivity, this will guide through inevitable 
challenges, numerous opportunities that may likely erupt as well as the organizations growth plans. A preplanned list of digital 
technological skills required for an organization must include general skills and package-specific competencies of the workers; this 
makes the transitioning much easier for both the employer and employee. 
Evaluate Job roles: This step involves evaluating job roles, workforce and defining the existing digital skills gap. Job roles and 
profile needs to be on the check to ensure it attracts the right applicants with the right digital skills in other not to set the organization 
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backwards in its digital transformation. It will also aid in the recruitment process and succession planning in the workplace.  Next is to 
look inwardly from the top to the bottom in the organization and identify the level of digital technology that already exist, this should 
be based on the planned strategies outlined already.  
Evaluate Training: The final step four starts with evaluating organizational training provision and learning goals in other to make 
appropriate changes where necessary. After the successful completion of step three, the organization is already in the know on the 
digital gaps and how to improve the competence levels of workers in required digital skills during the transformation. At this point 
organization is aware of the type of training that is suitable for the organizational task and tailors it to the provision already mapped 
out for similar task. Training should be aimed at developing competencies that help avert low productivity in the workforce by 
availing workers the tools and opportunities to learn. Also the management of the organization ought to ensure that the learning 
provisions are mobile enabled, also available in time .This should also be combined with clarity on what level of digital skills is 
expected per job role in other to give the best training that will improve workers’ productivity during and after digital transformation. 

 
III. REVIEW OF LITERATURE 

Digital transformation concept is yet to receive full attention in academic research; most researchers view it from ICT media point of 
view, the definition is not uniformed as individual defined it according to what they feel. The concept digital transformation currently 
lacks a clear definition [10]. Digitalization, digital innovation, and digital transformation are closely related and are linked to one 
another in different ways. First, these concepts build on digital technology. Second, the outcome of a digital innovation can lead to 
digitalization through individuals’ absorption in the diffusion stage of the digital innovation process [11]. It is also believed that 
digitalization and digital innovation can enable major changes in how business is conducted, leading to digital transformation of 
organizations. 
[12] States that music and publishing industries are typical example; they indicate that digital innovations and digital transformation 
are not an ordinary deliberate choice rather an unavoidable task all industries must undergo. [13] opined that Digital Transformation is 
characterized by the use of new digital technologies to enable significant business improvements which is viewed as an inevitable 
chance for an organization business development. [14] concur that the introduction of digital technologies can propel business to 
achieve their goals as innovation helps them develop their business swiftly. [15] maintain that integrating digital technology into 
business activities must surely require a transformation of central operation of an organization’s business, as technologies have 
rapidly reformed the way business are transacted. [16] conclude that digital transformation has changed the structure of organization, 
their product and process while [17] remark that information systems are acclaimed the principal behind business transformations. 
[14] opined that digital transformation aid rapid organizational goal achievement and that firms who drive performance also are 
contemplating taking advantage of technical innovation. [18] propound that implementation of business development allows 
organization to recognize modern growth potentials and to focus on understanding of creating new drivers for business growth while 
concurrently initiating business activities. According to [19], the aim of digital transformation is to achieve streamlined operational 
processes and entirely new business models either personnel or in collaboration with improved customer experience and engagement 
while [18] propound that implementation of business development allows organization to recognize modern growth potentials and to 
focus on the understanding of creating new drivers for business growth while concurrently initiated business activities. 
 According to [20] they opined that organizational culture is one of the aspects that can have an effective impact and outcome of a 
digital transformation in a workplace.  They also believe that it is not straightforward as there are vital features to put into 
consideration before and after the transformation. For a successful digital transformation, the organization as a whole must adopt a 
supportive culture in which joint business and IT initiatives can flourish [21]. [22] conducted a Delphi study to examine what cultural 
values are considered supportive of digital transformation and crucial for digital transformation success. The most prominent 
organizational values identified were openness to change (openness to new ideas and readiness to embrace change) and customer 
centricity (designing activities to meet customer needs).  An organization that values openness to change fosters a willingness to 
accept, implement, promote, and establish a change-oriented mindset, which is essential for mastering digital transformation [22], 
They also stated that organizational values like innovativeness, willingness to learn, tolerance of failure, risk factors, and 
entrepreneurial mindset were highlighted, furthermore trust, participation, cooperation, and communication [22] Digital 
transformation entails much more than incrementing the business with digital technologies; it requires rethinking and restructuring the 
entire business logics of an Organization [23]. [24] study stated, “Transforming digitally is not only technical rather it is certainly a 
transformational and organizational thing” (p. 9). Researchers have studied the effects of digital transformation in organizations and 
discovered that such Transformations is likely to steer up organizational changes, outcomes and performance measures [25]; [26]. 
 
 

IV. DIGITAL TRANSFORMATION PHASES IN A WORKPLACE 
This research focuses on Laserfiche Digital Transformation Model, it identifies five (5) phases every organization must undergo to 
attain effective digital work force. 
Digitize: When an organization thinks digital, the first process of transiting from paper to digital workplace, it starts with digitizing 
official contents which involves a lot of hard work and planning. In 1960s Media and Marketing Institutions foretold the new dawn of 
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paperless workplace while BusinessWeek in 1975 announced that the birth of computers will render paper obsolete. This process 
might be a bit challenging for organizations, for instance the risk of data loss due to damage of physical document, lack of paper 
storage space etc. however this can be overcome by the action plan of the next phase. 
Organize: The act of digitizing office documents and creating a storage spaces is the phase 2, organizing can be an uphill task for an 
organization when they lack established rules and inconsistence in their filing practices. This phase makes the transition easier to 
identify document in a workplace, there is need to centralize information and streamline the classification and filing of electronic 
documents.  A study by the International Data Corporation (IDC) discovered that numerous organizations documents, images, video 
and email are littered across a wide diverse of systems in the workforce. 23% of this content is stored in personal computers, 19% in 
cloud file sync and share services, 18% in file shares, 17%  in email, 11% in team sites and only 12% is centrally and securely stored 
in an enterprise content management system. 
Automate:  deals with converting all official documents to be operated by equipment with little or no human assistance. This is the 3rd 
phase of digital transformation in a workplace, they might rely on inefficient, unstandardized manual processes that waste time and 
resources in a workplace but with automation service delivery is a lot easier. In this phase, organizations is required to automate all 
manual processes and tasks to increase efficiency, standardize work processes, and reduce the risk of regulatory noncompliance. If the 
workplace processes are not standardized to fit into the digital era, is likely to increase risk of error and makes it difficult to train new 
staff to flow with the trend. Managers could leverage on automation to discharge their administrative tasks such as data entry, follow 
up etc, employees can easily retrieve and access informations, this improves time management in a workplace thereby increases 
workforce productivity.  
Streamline: this phase involves examining the automated processes and making them run smarter, faster and better for efficiency. 
According to Laserfiche Digital Transformation Model automated processes do not mean that an organization has fully arrived, is 
basically depends on how an organization interacted with manual paper processes before the transformation. The lesser the manual 
paper the better and faster the streamlining process consume, different organization might have a bit of complex processes due to 
organizational culture which may involve unnecessary steps, this can cause a limited visibility across teams. At the end of this phase 
organizations experience efficient service delivery and a productivity workforce across all process. 
Transform: After the streamlined processes that creates solid method of collecting and organizing information, next is automating 
and fine-tuning processes for maximum efficiency, there comes the transform phase which is the final stage of digital transformation. 
This is the phase an organization is fully ready to innovate as well as ready to face the new challenges that comes with the 
transformation process. The arrival of this phase makes it easier for organizations to discovered new technologies and also spot trends 
that will increase the workforce productivity. Digital transformation works with digital information in the digital era it averts 
problems and gain insights into operations of a digital organizations, the more the information flows the need for information 
management increases.  
 

Figure 3. Digital Transformation phases 

 
Source: [27] 
 
 

V. SUMMARY AND CONCLUSION 
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It is evident that there are considerable levels of development and adoption of technology to build and sustain a viable digital 
economy in Nigeria; however government policy with a strong applicable industrial strategy should be considered. The focus of this 
paper is to analyze digital transformation to gain more insights on how organization can take advantage of the digital technology to 
avert workers low productivity in a workplace. Basically, the paper comprises the steps and plans an organization can utilize to attain 
a desired goal during and after transformation. The study discovered that workplace digital transformation has a lot of benefits such as 
increase workers’ productivity, it is a stepping stone to a successful business strategy, it literally intensify alliance and leads to 
effective service delivery in any organization. It is also opined that transformation alone cannot solve productivity problems rather 
constant training of workers to be more acquainted in the use of the technology in other to meet the demanding digital trend. It makes 
no sense if workers of an organization lack the basic digital literacy to work with the new technology during and after transformation. 
It is advisable for Nigerian businesses to invest extensively on the training of their employees and try to improve employees’ 
motivation, and to also harness digital technology in all production and service process of an organization as well as industries. 
Finally, applying Laserfiche Digital Transformation Model for Organization’s to understand how to step up the transitioning game for 
more effective result and the positive outcome relays on managerial approach to the phrases and plans featured in the study. 

 
REFERENCE 

[1].   World Economic Forum, The Future of Jobs Report, Centre for the New Economy and Society, World   
          Economic Forum, Switzerland, 2018. 
[2].    L. Nedelkoska & G. Quintini, Automation skills use and training. OECD Social, Employment and Migration  
         Working Papers, No. 202, OECD Publishing, Paris, 2018. 
[3].    M. Mühleisen,” Impact of Digital Technology on Economic Growth” Available:   
         https://www.imf.org/external/pubs/ft/fandd/2018/06/impact-of-digital-technology-on-economic  
          growth/muhleisen.pdf {Accessed Jan. 12, 2019}                 
[4].    World Bank. 2016. World Development Report 2016: Digital Dividends, Washington, D.C. 
[5].     M. Attaran, D. Kirkland, “The Need for Digital Workplace: Increasing Workforce Productivity 
           in the Information Age” International Journal of Enterprise Information Systems, Volume 15 , Issue 1 ,  
           January-March 2019. 
[6]      Wikipedia, “Digital Revolution” Avaliable : https://en.wikipedia.org/wiki/Digital_Revolution#cite_note-:0-1 
[7].     M. Hilbert, & P. López, “The World’s Technological Capacity to Store, Communicate, and Compute  
           Information Science”, 332(6025), pp. 60 –65, 2011. doi:10.1126/science.1200970.  
[8]      D. Soule, A. Puram, G. Westerman, & D. Bonnet, “Becoming a Digital Organization: The Journey to Digital   
           Dexterity”, MIT Center for Digital Business, Working Paper #301, January 5, 2016.  
[9]       https://www.proshareng.com/admin/upload/reports/11597BPMPresentationSept14JoeUjoh-proshare.pdf 
[10]     I. Haffke, B. Kalgovas, & A. Benlian, “The Role of the CIO and the CDO in an Organization’s Digital  
           Transformation”. In ICIS 2016 Proceedings, pp. 1–20, 2016. 
            I. Haffke, B. Kalgovas, & A. Benlian, “The Transformative Role of Bimodal IT in an Era of 
            In 50th Hawaii International Conference on System Sciences, pp. 5460–  5469, 2017. 
[11]     R. G. Fichman,, B. L. Dos Santos & Z. (Eric). Zheng, “Digital Innovation as a Fundamental 
            and Powerful Concept in the Information Systems Curriculum” MIS Quarterly, 38(2), pp. 329–353, 2014. 
[12]     O.A. El sawy, A. Malhotra, Y. park, & P.A pavlou, “Resource Commentary-Seeking the Configuration of  
            Digital Ecodynamics: it Takes Three to Tango”, Information Systems Research, Vol.21, no.4, pp.835-848,  
            2010. 
[13]      M.Fitzgerald, N.Kruschwitz, D.Bonnet, & M.welch, “Embracing Digital technology: A new Strategic 
             Imperative”, MIT Sloan Management Review, Vol.55, no. 1-4, 2013.  
[14]      D. Nylen, & J. Holmstrom, “Digital Innovation Strategy: A frame work for Diagnosing and Improving  
             Digital Product and Services Innovation,” Business Horizons, Vol.58, no .1 Pp.57-67, 2015. 
[15]      C.S.Lee, “An analystical framework for evaluating e-commerce business model and strategies , “Internet 
              Research, Vol.11, no.4,pp. 349-359,2001. 
[16]       C.Matt, T.Hess, & A. Benlian, “Digital transformation Strategies” Business and Information Systems  
              Engineering, Vol.57. no.5, pp.339-343,2015. 
[17]       M.L.Markus, “Technochange Management: Using IT to drive Organizational Change”, Journal of  
              Information Technology, Vol.19.no1, pp,4-20,2004. 
[18]       V.Lorenzi, & H. E Sorensen, “Business Development Capacity: Insights from the Biotechnology Industry”, 
              Symphonya. Emerging issues in Management, vol. 2, pp. 45-60, 2014. Check***************** 
[19]      G. Westerman, C. Calmejane, D. Bonnet, P. Ferraris, & McAfee, “Digital Trans-Formation: A Roadmap for  
             Billion-Dollar Organisations,” 2011. Avaliable: https://www.capemini.com/resource-file- 
             access/resource/pdf/Digital_Transformation_A_Road-map_for_Billion-Dollar_Organisation.pdf    

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9360
http://ijsrp.org/
https://www.imf.org/external/pubs/ft/fandd/2018/06/impact-of-digital-technology-on-economic
https://www.capemini.com/resource-file-


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              472 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9360   www.ijsrp.org 

 [20]     B. Mueller, & U. Renken, “Helping Employees to be Digital Transformers – the Olympus . 
              Connect Case”, In ICIS 2017 Proceedings ,pp. 1–19, 2017.   
 [21]      I. Haffke, B. Kalgovas, & A. Benlian, “The Transformative Role of Bimodal IT in an Era of 
              Digital Business”. In 50th Hawaii International Conference on System Sciences, 2017,pp. 5460–   
              5469, 2017. 
[22]       E. Hartl, & T. Hess, The Role of Cultural Values for Digital Transformation: Insights from a 
             Delphi Study. In AMCIS 2017 Proceedings (pp. 1–10). 2017. Avaliable: 
             http://aisel.aisnet.org/cgi/viewcontent.cgi?article=1369&context=amcis2017 
[23]      E. Piccinini, A. Hanelt, R. W. Gregory, & L. M Kolbe, “Transforming Industrial Business: 
             The impact of Digital Transformation on Automotive Organizations”. In Icis 2015 ,pp. 1–20, 2015. 
             Avaliable: https://pdfs.semanticscholar.org/ea87/b659e573ccd0b6e267c2ca30a1a0d3d98393.pdf 
[24]      A. Yeow, C. Soh, & R. Hansen, “Aligning With New Digital Strategy: A Dynamic Capabilities 
             Approach”, Journal of Strategic Information Systems, September, 0–1, 2017. Avaliable: 
             https://doi.org/10.1016/j.jsis.2017.09.001.  
[25]      L.  Hylving, & U. Schultze, “Evolving the Modular Layered Architecture in Digital Innovation: 
            the Case of the Car’S Instrument Cluster. In ICIS 2013 ,pp. 1–17, 2013 
[26]     V. Isaksson, & L. Hylving, “The Effect of Anarchistic Actions in Digital Product Innovation Networks: The 
             Case of Over the Air” Software Updates. In 50th Hawaii International Conference on System Sciences, 
             pp. 5763–5772, 2017. Avaliable: http://hl-128-171-57-22.library.manoa.hawaii.edu/handle/10125/41858 . 
          
  
 [27]      Laserfiche Digital Transformation Model white paper Available: http://hemingwaysolutions.net/wp- 
              content/uploads/2017/08/digital-transformation-model.pdf 
 
 
AUTHOR:  Mrs. Chisom  Beauty  Nzenwata obtained  her  Bachelors  of  Arts  degree  from  Abia  State  University  Uturu  Nigeria  
and Master’s degree in Public Administration from Ladoke Akintola University of Technology Ogbomoso Oyo State. She is a 
member of Nigerian Institute of Management (NIM) and Nigerian Institute of Public Relations (NIPR)beanze@yahoo.com 
 
 
 
 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9360
http://ijsrp.org/
http://aisel.aisnet.org/cgi/viewcontent.cgi?article=1369&context=amcis2017


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              473 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9361    www.ijsrp.org 

Changing Values in Contemporary Indian Society  
 Dr. Kapila Khemundu, 

Department of Sociology 
Central University of Odisha  

 
DOI: 10.29322/IJSRP.9.09.2019.p9361  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9361  
 
Abstract - The studies of values in sociology with reference to 
social change in Indian society require a multidimensional 
approach. A value being a desirable behaviour of individual that 
is acceptable to society immediately catches the attention for its 
implicit and explicit character. For qualitative understanding 
values may be broadly divided into two type i.e. positive values 
and negative values. Positive values highly receive rewards and 
praised in the society whereas negative values deserve 
punishment and subjected to humiliation. Modern India nation 
state has a past colonial legacy that has reflected in Indian 
society in the various phases of social transformation and socio-
cultural value changes. This paper is an attempt to know about 
changes of traditional, modern, postmodern, and globalized 
values and its impact on in Indian society. Indian society has 
moved from ancient primitive barbaric society to medieval feudal 
monarchy and modern democratic society. Each stages of social 
transformation has brought its unique and newness in the society 
in the form of culture and value changes. 
 
Index Terms - Cultural Values, Tradition, Modern, Post Modern, 
Globalization 

I. INTRODUCTION 
Study of value in relation to the social change and development 
is a different subject differs from individual to individual, group 
to group and society to society. The socio-cultural value as a 
preferred course of action is somewhat considered as an 
institution and defended. [1] The term value may have multiple 
meaning varies from subject to subject. The value study is also 
done in Management, Economics, Commerce, Anthropology and 
Sociology. The study of sociology reflects that, socio-cultural 
values acquire a central place in any human society and while 
studying values it is important to know about norms. Culture 
with its guidelines always directs conduct in a particular 
situation. The guidelines of culture are known as norms a 
specific direction to human action in the form of acceptable 
behaviour in a given condition. There are several classifications 
of values, while discussing values one may refer to cardinal 
values, ordinal values, socio-cultural values, political values, 
economic values, humanistic values, democratic values, etc. 
When we discuss about culture change, values being an integral 
part of culture initially change occurs with the instrumental 
values like economy, technology, production and consumption 
that influence the living styles. [2] The value changes may takes 
place due to internal and external sources and at micro and macro 
level. The education, legislation, uses of technology, religion, 
reforms and people’s disagreements to reformation are some of 
the internal sources of value change. The enculturation, 

international trade and business, war and aggression, natural 
calamities, science and technology, etc. are some of the external 
sources of value changes.  New roles, migration, urbanization, 
industrialization etc. are however, contextual or micro changes. 
The economic, political, legal, cultural, and physical / 
geographical factors may be an instrumental to bring internal and 
external source of value change. 
 

VALUES: HISTORICAL PAST AND CONTEMPORARY INDIAN 
SOCIETY 

There are several factors responsible for emergence of the 
modern India nation state as a multi-religious, multi-racial, multi-
cultural, multi-ethnic, and multi-lingual country. It is one of the 
world’s oldest civilizations and second largest populated 
countries in the world. The historical development is 
conscientious for having present day composite culture in 
modern India. Several centuries old flows of outsiders and 
continuous merger of culture with different racial and religious 
groups into Indian subcontinent over the period of time have very 
heavily influenced India’s culture and society. This composite 
culture of India is accountable for development of its literature, 
philosophy, music, art, architecture, sculpture, and paintings in 
Indian subcontinent.  The external aggressions by foreigners like, 
Greeks, Muslim, Mangol, Huns, Afghan, etc. and the spread of 
Hinduism, Buddhism, Jaininsm, Islam, and Sikhism in India 
brought significant changes in the mainstream society.  The pre-
British India sharing boarder with ancient Persia through Hindu 
Kush and Pamir Plateau and since several centuries the fusion of 
culture took place among the Hindus, Buddhist, Jains, Muslims, 
Sikhs and several tribal groups.  

After independence, India has been declared as a secular 
nation with Hindu majority population. The Muslim is minority 
but in terms of their population size they are also large 
population constituting 14.2% of country’s total population. 
According to Population Census Report 2011, there are Hindu 
80%, Christian 2.3%, Sikh 1.7%, Buddhist 0.7%, and Jains 
constitute 0.4% population are living in India. There are also 
many tribal religions largely influenced by Hindu, Muslim, 
Christian, Buddhist, and Jain communities. Thought the numbers 
of Zoroastrian, Judaism and the believer of Bahai faith are small 
but they are influential in the society.  The independent study 
conducted by the Pew Research Centre projects that by the year 
2015 India will be largest Hindu and Muslim populated country 
of the world.   

The scientific and technological advancement and 
particularly information and technological revolution have 
brought a spectacular upheaval in the world by interconnecting, 
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market, people, society, economy, polity and culture. The 
globalization process has reinforced the network and 
communication system all over the world facilitating every 
sphere of social life. Social connections in the global space has 
no territorial obstacle and it seems global territory has got 
reduced by conquering the distance and reducing the time to 
accomplish the task with machine and technology. This has 
largely influenced the traditional socio-cultural values, encourage 
consumer culture, consumer behaviour, and material aspirations 
among the people and make vulnerable to traditional social, 
religious and ritual practices of Indian society. The impact of 
globalization process in India reflected in the form of increasing 
social inequality, gender gap, and regional disparity. 

II. RESEARCH ELABORATIONS 
INDIAN VALUES AT A GLANCE 

 
The literature on Indian values has developed through the ages, 
comes from sources of the vedas, upanishads, puranas, religious 
practices, inscription, traditions, customs and beliefs. Indian 
values can also be understood from Indian arts, architecture, 
paintings, song, dance and music. The uniqueness of Indian 
culture lies with its traditions and some of the human values like 
truth, non-violence, peace, and tolerance are of purely Indian 
origin. These values have been referred in Vedas and Smritis and 
became diluted in the later stage. Some of the social values like, 
honesty, sacrifice, renunciation, compassion, humanity, 
forgiveness, and charity, etc. continuing in Indian society since 
long. Despite having India’s diversity, social harmony is one of 
the important values binding different communities together to 
stand as a nation state. Tolerance is other such Indian values 
because of which India accommodated diversified ethnic, 
linguistic and religious community to exist in its soil. A 
comparative study of institutions is a pre-requisite for analysis of 
social change in relation to value which cannot be carried out 
through a culturological approach alone to sociology, as it 
overemphasizes the uniqueness of social phenomena. [3] 

Formally, values can be distinguished as positive or negative, 
as relative or absolute, or as subjective or objective.” Hence, it is 
not possible to deal with the changing values in the entire sphere 
of society and its institutions. However, selective areas of social 
life and social institutions like family, marriage, kinship, caste, 
class, religion, politics, gender, ethnicity, migration, violence, 
crime etc. is desirable and many of us know the way how it is 
changing. For example in Indian society, family forms very 
important part of the social environment of the infant, the child 
and the adolescent. Today the family is undergoing under the 
process of restructuring industrialized society along the western 
experience. Many Indian families are now no more structurally 
joint in nature but being a consumption unit they continues to 
maintain functional joint. For instance, the increased freedom in 
marital choices, disappearance of dowries, decline of polygyny, 
increase of diverse, etc. along with a change from large extended 
families to simple or nuclear families now experienced among 
the Indian societies. New trends are found gradually in marriage 
relationship e.g. increasing of mutual understanding/love 
marriages, contractual marriages, no barriers in age-limit, inter-
state and inter-continental marriages etc. 

III. RESEARCH FINDINGS 

TRADITIONAL VALUES IN INDIAN SOCIETY 
The Oxford Dictionary of Sociology explains the term 

tradition as a laid down practices in the society that seek to infuse 
certain actions standard, values and norms entail continuity with 
the past, and connected with extensively conventional rituals.  
Indian cultural tradition is unique and governed by traditional 
values. Making comparison of both traditional and present 
society, individuals bears the values in the present society can 
however, be distinguished from the four points of view. 
Individual seems to be modern in identity and traditional in life 
style and individuals modern in identity and traditional in life 
style. Individual seems to be traditional in identity and traditional 
in life style and individual modern in identity and modern in life 
style. 

The ancient social institution of classical Hindu society was 
characterized Vedic tradition, Varnashram, Dharma and Karma. 
Modern society has evolved from that of the Middle Ages, which 
at first sight appears to be a society of traditional type. Most 
studies on social change in Indian are identified with spread of 
these values in regional or national spheres. The diversity of 
human needs, material and emotional requirements account for 
the multiplicity of values. Values differ from person to person 
and somebody’s value has no particular significance for other.  
In Indian society caste is an endogamous unit but educational 
among the people, migration in search of job opportunities, 
occupational mobility, and common place of work for men and 
women in corporate world, companies and factories has 
encouraged inter-caste marriage. Widow marriages, diverse 
marriages etc. has been taking place in a large extent by marriage 
bureaus and special advertisement through mass media, internet 
connection and telecommunication network. The age at 
marriages has gone up due to both economic and cultural factors. 
The education and employment are considered more or less as 
valuable as for boys and girls. Similarly Indian women are no 
more a neglected or deprived section in the society. The identity 
of today’s women is changed and their performance in some case 
stood better than their male counterparts.  

Caste, class and occupational relations in traditional Indian 
society experience the basis of hierarchical social arrangements 
with social position and graded inequality based on ideology. But 
the modern industrial society determines social inequalities in 
terms of class relations and individual achievements. D.P. 
Mukerji pointed out that, the new middle class with nationalist 
awakening has emerged in Indian social structure due to British 
rule and governed by the Indian tradition. Indian tradition 
presents a rigid socio-cultural force after the emergence of new 
middle class but yet to be adaptive and accepted. [4] Mukerji 
unleashing many vigour of cultural inconsistency in Indian 
society primarily spotlighted and stumble upon Indian and 
western tradition that has given rise to new middle class. This 
augment of cultural inconsistency produced a dialectical route of 
conflict and synthesis require move forward to play a major role 
in the class structure of Indian society. [5] The social change is 
inevitable to any society whether it is based on class relations or 
forces of science and technology. In the context of social change 
in India, S.C. Dube has discussed about the classical tradition, 
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national tradition, regional tradition, local tradition, western 
tradition, and local sub-cultural tradition. [6] 
 

MODERN VALUES 
The modernization of Indian society began with the British 

rule in India that has marched with the discovery of Indian 
subcontinent by European. The industrial revolution in Europe 
heralded a new era science and technological advancement. 

Modern or traditional values can be examined indicating to 
socio-cultural alteration and progress in economy that has taken 
place in a stipulated time period. Study of value change is to be 
seen with reference to tradition-modernity dichotomy pertaining 
to social structure and its functioning. In the value premises, the 
traditional society distinguishes from the industrial modern 
society.   

The modern values are distinct from traditional values with 
reference to the behaviour pattern associated with the current 
socio-cultural practices. The uniqueness of modern society 
comes from advance in the science and technology providing 
new avenues to the social life. This new avenues largely impacts 
established way of family and marital life in the society bringing 
changes in culture, polity, economy, and society. The modern 
values in Indian society entail western principles of freedom, 
rationality, liberty, equality and justice smear by a split from 
traditional value associated with the family, marriage, society, 
polity, culture and economy. Modernity also engulf with positive 
and negative values. In fact, the modern technology has 
facilitated easy, faster and simple way to take place the 
occurrences of negative values like crime, murder, theft, kidnap 
and terrorist activities, etc. Avijit Pathak has discussed about 
some of the positive meaning associated with modernity. 
Modernity is referred as development, progress and prosperity 
and valuable tool to combat socio-cultural backwardness of our 
society. The forces of European Enlightenment, Renaissance and 
industrial revolution have made the first move to the modern 
society. Modernity embody with the reason, rationality, 
empiricism, progress, science, universalism, freedom, toleration, 
and standardization of human nature. [7]  

Indian sociologists state that modernity changes the caste 
system in Indian society and move forward the emergence of 
class system. Social mobility among the people due to modern 
occupation, increasing social relations in the socio-political, 
cultural and economic activities, urbanization and 
industrialization have brought changes in Indian value system. 
The modernity implies the emergence of secular state and polity, 
the world wide capitalist order, advance from social to gender 
division of labour and transformation from spiritual to material 
culture. [8] Human rights with social responsibility, democratic 
participation, tolerance, cultural pluralism, creativity, gender 
equality, obligation to environment protection, and cooperation 
and caring are some of the modern values adapted and practiced 
in modern Indian society.    
 

POST MODERNITY AND VALUES 
Towards the end of 1960s, there was an attempt to assess the 

post modern conditions of society in the countries those have 
reached to the zenith of height of their development. Post 
modernity refers to a systematic body of knowledge in various 
subjects including in the area of arts and humanities, culture, 

polity, and economics and its impact in the society. 
Modernization was the dominating subject of discussion in the 
first half of the 20th Century rejecting the legacy of the past. 
Because of the technological progress in modern period it has 
devalued and rejected traditional hold over on different spheres 
of social life. Modernism as a movement has reflected its impact 
that has initially experienced in European and American 
societies. The similar experiences have been gradually percolated 
in Indian society and to the different parts of the world.   

The sociologist like Jean Francois Lyotard, Michel Focault, 
Jacques Darrida and several others argue about post-modern 
conditions in the society. Lyotard and Derrida argue that 
knowledge is always inadequate to the institutions where it has 
been generated. The post-modernity challenges to the entire 
epistemology of the knowledge rejecting the values connected 
with the grand theories of Emile Durkheim, Max Weber, Karl 
Marx, Talcot Parsons, and R.K. Merton and several other 
theories.    

The post-modernist view that, the whole thing in this society 
is on the surface and temporary. The entire world is split with 
shifting culture, ethnicity, plurality and diversity. Persistent 
inequalities are there all over the world in terms of clash of 
interest in knowledge, ideology, philosophy and identities 
amongst the world communities. Post-modern values like 
multiculturalism, communal traditions, hyper consumerism, 
information society, knowledge society, language game, power-
knowledge relations, deconstruction, and advance capitalism 
largely influence Indian Society.   
 

GLOBALIZATION AND VALUES 
India has witnessed rapid socio-economic changes since the 

implementation of liberalization policy. Cities in India are now 
developing unevenly with rural migration, industrial workers, 
inequality etc. Unemployment, poverty, caste and communal 
conflicts, manmade pollution and public disorder have increased 
the urgency in the area of urban policy. Malpractices have been 
adopted to possess higher status in the society. Corruption has 
grown phenomenally and no area of life is free from it. Prof. 
Srinivas opines there has been tremendous increase in all kinds 
of violence including organized violence against the state, inter 
group violence, intra-familial violence etc. 

In the conditions of globalization process, the flow of capital 
has been observed in the form of Foreign Direct Investment 
(FDI) and strengthens India’s economy and this FDI flow help to 
reduce financial burden and internal problems. Linkages of trade 
and commerce relation with India and other countries are 
observed even in ancient and medieval periods. Since 1990s 
there has been increased in inflow of capital and goods and help 
India’s economic growth. There has been the economic growth 
but it does not fulfill India’s expectation. There is a sharp rise in 
India’s external debt. The process of globalization does not 
contribute to social, cultural and economic integration of people 
in the society through equitable access to the fruits of 
developments available out of it that facilitating better quality of 
life.  

Though there is a breakthrough in IT sector, which recognise 
skills of Indian professional all over the world but yet to boost 
Indian economy. Globalization along with privatization is 
affecting Indian women in many ways. It has reduced 
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employment opportunities due to the introduction of 
sophisticated technology both in agriculture and industry. Indian 
women are gainfully employed in handicrafts and household 
industries. These are mainly concentrated in unorganized private 
sector and this sector is gradually losing its ground due to entry 
of mechanized products and mass producers of these products in 
the local markets. 

The process of globalization brought outstanding changes in 
the field of science, technology, economy, polity and social 
institutions in India, which ultimately brought about changes in 
traditional cultural styles, rituals and religious practices. The 
structure of society has changed many ways and new trends are 
being observed in areas concerning the family nexus, the nature 
and the extent of unemployment and social inequality. 

IV. CONCLUSION 
Over the twentieth century, Indian society has witnessed 

significant changes through the different phases of social 
transformation. Technological advancement has led dramatic 
revolution by interconnecting amongst nation states and people 
across the culture and territorial boundaries at the backdrop of 
globalization policies. Accessibility to wider range of places took 
place through the networking systems of travel and 
communication, building up our society and brought new set of 
social values in the processes of globalization. This became 
irreversible because of increasing interdependence among the 
nation states all over the world affecting traditional culture, 
beliefs, religious and ritual practices. 
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Abstract 
Participation in the stock market is important to the general economy and to individual investors. Despite the benefits of stockholding, 
few individuals participate in the stock market. Many researches have tried to provide explanation the reason why few individuals 
participate in the stock market. There was need to investigate the relationship between risk aversion and individual investor stock 
market participation decision among secondary school teachers in Nakuru County. The study employed explanatory research design 
and data was collected from 320 teachers that were selected using stratified proportionate random sampling technique. Primary data 
was collected using structured questionnaires. Inferential statistical techniques which included Pearson correlation coefficient and 
regression analysis were used to analyze the data with the aid of SPSS. The research findings found that risk aversion has a 
significant positive relationship with stock market participation decision of secondary school teachers in Nakuru County. The study 
concluded that risk aversion of individual investors has a significant relationship with stock market participation decision among 
secondary school teachers from Nakuru County. The study recommends that the citizens should be enlightened on the benefits of 
diversification and on risk analysis so that they can avoid making investment mistakes that can result in losses. 
 
Keywords: Risk aversion, stock market participation decision, teachers 
 
INTRODUCTION 

Investment in financial securities started in 1900s in the United States and the Great Britain. Afterwards the trade spread to other 
continents and other countries of the world (Anderson, Born and Schnusenberg, (2010).  In Africa, securities markets have been 
observed to be generally underdeveloped in terms of listed companies and market capitalization (Allen, Otchere and Senbet (2011). 
Allen, et al. (2011) further reveal that East Africa stock market liquidity was particularly low, in many instances having less than 1% 
of GDP of values in stocks traded. 

Rutterford and Hannah (2016) show that initially the securities market was dominated by individual investors. In the UK for instance 
the institutional ownership of UK Corporate securities was less than 10% before the First World War. The study revealed that there 
were just but 505 institutional investors from a sample of 33,078 shareholders in the 261 registers that were obtained from 47 UK 
companies for the period 1870-1935 with the rest being owned by retail investors. Institutional investors owned only 4.2% of the 
value of these shares from 1900-1909 (Rutterford, Green, Maltby and Owens 2010).  Similarly a study by Rutterford and Hannah 
(2016) observed that retail investors dominated the securities market up to about 1952 when the institutional investors took over the 
market.  

Although initially the stock market was dominated by individual investors, there has been a decline in individual investor participation 
rates. Rutterford and Hannah (2016) report that there was low individual investor participation in the stock market which stood at 11% 
for the UK companies in 2016. Further, the study reported a low individual investor participation in the US stock exchange which 
stood at 42% in the year 2010. Ameriks and Zeldes (2000) similarly reported that many individual investors do not participate in the 
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market for stocks at any given time. In Kenya, the regulator of capital markets report that individual investors reduced their 
investments in equity from a high of twenty seven percent (27%) of the market capitalization in 2008 to a low of fourteen percent 
(14%) in 2010. As at 2015, the Oxford Business Group study reported that the percentage of individual investors in Kenya was 4% of 
total investors in the Securities Exchange Market. Generally, individual investors participating in the stock market is low in Kenya 
(Aduda, Masila and Osongo, 2012). However, the individual investor participation is still in decline. This implies that the 
stockholding puzzle is has not yet been solved. 

Securities markets play a vital role in the general economy of a country. Olweny, Namusonge and Onyango (2012) found a positive 
relationship between the securities market and economic growth in Kenya. Demirgüç-Kunt and Levine (1996) found that countries 
with well-developed stock markets also had more advanced banking and nonbank financial mediating institutions like investment 
firms, brokerage houses and mutual funds. Contrary, countries with weak stock markets had weak financial intermediaries. This 
shows that the development of the market for stocks adds to the general growth of the economy since it goes hand in hand with other 
facets of financial development. Individual investors also stand to gain from investing in the stock exchange market. Mankiw and 
Zeldes (1991) found that individuals who participated in the stock exchange market enjoyed higher lifetime consumption when 
compared to non-participants in the stock market. Guvenen (2006) also faults stock market participation as the reason behind the great 
wealth disparities between the participating and the non-participating households. This implies that individuals who participate in the 
stock market enjoy numerous benefits that result from participating in the stock market. Therefore the importance of the securities 
exchange cannot be overemphasized. Therefore the study sought to provide explanations for the limited individual investor 
participation in Kenya. 

A number of studies have provided an understanding of for instance risk aversion (Lee, Jacobsen and Berkman 2013; Gollier 2001) on 
participation in the stock market. In Kenya few studies have tried to explain the reasons why very few individuals participate in the 
stock market. There was need to provide explanations for this limited stock market participation and this study sought to fill this gap 
by establishing the relationship between risk aversion of individual investors and stock market participation decision for secondary 
school teachers in Nakuru County, Kenya. 

In examining the relationship between risk aversion and stock market participation decision among secondary school teachers the 
following hypothesis was tested  

Ho1:  There is no significant relationship between risk aversion of individual investors and stock market participation decision 

 

 

Figure 1: Conceptual framework 

LITERATURE REVIEW 

Risk Aversion and Stock Market Participation Decision 

Risk aversion is the desire for an individual to circumvent uncertainty. (Tversky & Kahnemann, 1974) define risk aversion as a 
preference for a certain outcome over a prospect with an equal or better expected value. According to earlier studies individuals are 
risk sensitive and tend to avoid risk as much as possible. Kahneman and Tversky (1979) is of the view that investors are not prudent 
and they are inconsistent when faced with risky choices and that they recognize risk after defining it. Therefore their risk orientation 
changes depending on the situation at hand.  

Risk aversion has been observed to reduce the probability of stock market participation in previous studies. Gollier (2001) reported 
that difference in individual risk preference influences the makeup of a portfolio for retail investors. Guiso, Sapienza and Zingales 
(2018) conducted a survey to establish whether risk aversion was influenced by the financial crisis of 2008.  Data was collected from 
clients from a large Italian Bank from a sample of 1,686 customers stratified according to geographical area, financial wealth and the 
size of City. The study revealed that risk aversion increases more for the investors who experienced very huge losses. Further, the 
study found that risk aversion increased even for those who had not experienced any loss. These results suggest that individuals will 
trade off their stocks after a fall in the prices of the securities bought. 

Andersen, Hanspal, and Nielsen (2018) conducted a study that sought to examine risk taking preferences and the past experiences of 

Risk aversion Stock market participation decision 
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investors. Data was collected from the Danish population about investors for 20 years and above who had invested in the stocks of the 
local banks.  The data collected contained investor information about personal data and financial data of the investors together with 
information about their deceased parents. The study sought to investigate the impact of the financial crisis of 2008 to check the impact 
that default had on the risk attitudes of investors. The study established that those who had invested in the banks experienced huge 
losses as a result of default and were thereafter unwilling to hold risky investments despite the inherited wealth that could cover their 
losses. The study’s results showed that the investor’s risk attitude was affected by their personal experiences to a great extent and that 
the experiences of close family members influence their risk taking minimally. Using the logit model, the study reported that the 
individuals living where the head offices of publicly listed banks were located had increased the chances of investing by 3.8% before 
the financial crisis. Further, the study found that stock market participation rates dropped significantly in banks that had defaulted 
after the crisis. The study suggests that risk attitudes of investors determine their decision to participate in investment. 

Mahina, Muturi, and Memba (2014) conducted a study that sought to investigate behavioral biases of individuals and their effects on 
investments. The study specifically investigated loss aversion influence on the investments of investors in the Rwandan Security 
Exchange. Data was collected from 374 individual investors in the exchange and were identified through simple random sampling 
from a target population of 13,543 individual investors. Cross sectional descriptive survey research design was adopted for the study. 
The study reported that there exists a significant positive relationship between the loss aversion and investment in the Rwandan 
Security Market. This study investigated loss aversion influence on the investments for investors who were already participating in the 
stock market. 

Ratemo (2016) conducted a study that sought to explain how individual investor choices are affected by behavioral biases of mental 
accounting, loss aversion bias, representativeness bias, anchoring bias, and overconfidence bias. The study targeted Kisumu County 
investors in the Nairobi Security’s Exchange (NSE). Data was collected from a sample of 60 individual investors. The study 
employed descriptive and correlation research design. The study found that the choices of investors are affected by behavioral biases 
and particularly by loss aversion. The study found that investors are generally risk averse and for this reason they prefer to dispose 
winning stocks but hold onto losing stocks for longer with the hope that the prices would rise at a later period in order for them to 
dispose such stocks. 

Wendo (2015) investigated the factors that influence participation of advocates in the Nairobi Security exchange. The study evaluated 
participation by examining the preferred investment avenue of the investors. The study further sought to investigate the reasons why 
the advocates invested whether for savings, to get returns or to finance expenses. The study found that investors preferred the 
investments that had lower chances of losses. Further, the study found that the respondents considered the level of uncertainty in 
determining their investment decision. 

Omery, (2014) also sought to investigate the effect of behavioral factors of loss aversion, price changes, herding, past market trends of 
stocks, overconfidence and anchoring on individual investor behavior. The study employed descriptive research design. Primary data 
was collected through structured questionnaires and interviews from a sample of 63 individuals who had invested in the stock market. 
Analysis was done using Pearson’s product moment correlation and linear regression techniques. The study found that investors 
become more risk averse after a prior loss and that they readily sell shares whose values has increased and avoid selling shares whose 
values have gone down in order to avoid regrets. These findings reaffirm the findings of Ratemo (2016). 

Paravisini, Rappoport and Ravina (2016) examined the relationship between wealth and the risk attitudes of investors. The study used 
data that was collected from 2,168 investors from a club made up of lenders. The data obtained was used to correlate risk attitudes and 
the affluence of investors for the members of the club. The observed repeated patterns of investments of lenders enabled the study to 
draw conclusions about the effects of wealth changes on the risk attitudes of the investor. The study found that the richer investors 
were more risk averse and that after experiencing a loss of wealth in their trading activities; the risk aversion levels of investors 
similarly increased. 

Lee, Jacobsen and Berkman (2013), studied the relationship between stock market return expectations and risk aversion of 
individuals. The objective of the study was to investigate the interaction between the expected returns of individual investors and their 
risk aversion levels and to establish how these two factors singly affect participation in the market for stock. The study also tested 
how the joint results arising from the bringing together the two variables impacts on decisions for investment on individuals. The 
study used data from the Dutch National Bank Household Survey for the period 2004-2006. The study measured individuals’ stock 
market expectations from a set of inquiry on the anticipated year head price changes. Risk aversion level was measured by questions 
that allowed them to evaluate individual risk inclinations in terms of investment strategies. The study found that risk aversion has 
negative impact on expectations about the stock market and also on the decision to participate in the market for stocks. Further, the 
study reported that stock market expectations have significant and positive effects on the decisions on portfolio allocation. The study 
observed that upon individuals participating in the market for stocks, risk aversion becomes immaterial in determining their portfolio 
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allocation decision. The study concluded that individual expectations and risk aversion significantly influence a person’s stock market 
participation.  

Wamae (2013) conducted a survey that sought to evaluate behavioral factors influencing retail investors’ decisions at the Nairobi 
Stock Exchange for 17 investment banks. The study utilized primary data sources to collect data from a sample of 47 respondents. 
The study found that risk aversion influences individual investor’s investment decision making. Lakshmi, Visalakshmi, 
Thamaraiselvan and Senthilarasu (2013) investigated how behavioral characteristics differ in short term and long term investors and 
the effects on the investment behavior. Data was collected from a sample of 318 individual investors. The study used the structural 
equation model to bring out the relationship between the investment decisions and the behavioral characteristics of the investors 
having different time horizons.  The results showed that risk aversion had a positive and significant influence on the investment 
decision making for long term investors. This implies that with higher risk aversion levels comes a greater tendency of retail investor 
to prefer longer term investments. 

Grinblatt and Keloharju (2001) investigated the reasons why both individual and institutional investors traded in the market in their 
buy, sale or holding of securities. Data was collected from central register about the Finnish stocks for the period 1994-1997. Logit 
regression analysis were used to analyze the data. The results revealed that previous uncertainties of the return of investors did not 
have any impact on the decision to trade in securities and specifically it did not result in investors selling their already held securities. 
Instead, the influence of past returns on the level of trading is more relevant for previously earned positive returns that for previously 
earned negative returns. 

Michailova (2010) conducted an experiment that sought to investigate the influence of behavioral factors of overconfidence and risk 
aversion on the behavior of individual investors in the asset market. Data was collected from ten experimental sessions from a sample 
of 32 people and regression analysis was used to analyze the data. The study revealed that participation of individuals in the asset 
market is driven by overconfidence and not risk aversion. Despite this, the study predicted that individual higher levels of risk 
aversion will have negative effects on trading activity of these individuals in the asset markets. This implies that risk aversion 
discourages individual investor trading activities. 

Elton, Gruber and Busse (2004) investigated investors’ choices of index funds where costs varied across funds with the funds having 
almost comparable investment strategies; the variations drove anticipated differences in performance. Despite the predictability, 
investors invested in very costly securities with expected poorer performance. The study suggested that individuals should form well 
diversified portfolios in order to reduce risk and earn high returns from investment in financial securities.  

Charness and Gneezy (2010) conducted an experiment on the influence of risk attitudes of investors on their portfolio selection 
decision. Data was collected from the Graduate School of Business of the University of Chicago from a sample of 275 individuals. 
The study reported that the preferences of risk of individuals did not affect the investment behavior. Laakso (2010) conducted a study 
that sought to shed more light on the stock market participation puzzle by investigating a comprehensive list of participation drivers in 
order to analyze their explanatory power. The study obtained data from European Survey on Health, Ageing and Retirement in 
Europe. Analysis was done using probit regressions to assess the individual factors affecting the decision on direct and indirect stock 
market participation. The study identified risk aversion as the single most economically important explanation for stock market 
participation and that this effect was observed for all specifications of stock holding. 

Another study by Gollier (2001) examined the portfolio problem using comparative statistics with one asset being uncertain while the 
other was a safe asset. The study revealed that more ambiguity aversion does not reduce the demand for the asset with unpredictable 
return. If anything, the study reported that investors demand increased for the ambiguous asset with the introduction of uncertainty 
aversion due to the resulting increase in equity premiums. 

Waweru, Munyoki and Uliana (2008) investigated behavioral factors of overconfidence, availability bias, representatives, regret 
aversion, loss aversion and mental accounting in the investment decision making for institutional investors operating in the Nairobi 
Securities Exchange (NSE). Data was collected from a sample of 23 institutional investors. The study found that loss aversion and 
regret avoidance affected the investment decision of institutional investors at the market for stocks to a large extent. In another survey 
conducted by Rooij, Lusardi and Alessie (2011), an aspect of risk was introduced in the investigation of the effects of financial 
literacy on stock market participation and evaluated the association between stock market participation and risk aversion. They 
observed that risk is associated to ownership of stock with those individuals not willing to take risks less expected to participate in the 
financial market.  

Barberis, Huang and Thaler (2006) established the importance of assessing individual risk per trade in isolation without relating it to 
previous experiences could be more relevant to the investment decision making. The study further sought to address the stock market 
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participation puzzle by evaluating investor preferences. The study obtained data from analyzing independent money gambles. The 
study revealed that first order risk aversion could explain the non-participation. This means that first order risk is more important than 
overall market risk in determining the participation decision. Bellemare, Krause, Kröger and Zhang (2005) conducted an experiment 
to evaluate the effects of risk aversion on investment behavior of individuals having information disseminated.  The study results 
reported that risk aversion affected the behavior of investors even without increasing the period the investment was held and that this 
risk aversion was determined by the level of information the investor had about the investment. 

The studies reviewed suggest that risk aversion could explain person’s stock market participation for investors. However, many of the 
findings could not be extrapolated to developing countries like Kenya and therefore there was need to conduct this research to 
investigate risk aversions contribution towards the stock holding puzzle especially for emerging markets like Kenya and particularly 
for secondary school teachers in Nakuru County. 

Markowitz Portfolio Theory 

This theory was developed by Harry Markowitz in 1952 who posits that investors can reduce the portfolio risk through diversification. 
According to the theory, investors are fundamentally risk averse and would consider the expected risk and return when selecting the 
securities to include in their portfolio. The theory provided a framework that allows investors to construct and select portfolios 
grounded on the expected performance and the risk tolerance of investors (Levisauskait, 2010). 

The risk-return trade-off is distinguished as the fundamental law in Modern Financial Economic Theory. This law provides direction 
to individual investors in decision making particularly in the management of a portfolio of assets. Friedman and Savage (1948) 
defined risk aversion as that with a given identical amount of return, investors will always choose the one with the lowest risk. 
Modern Portfolio Theory suggests that investors always desire higher returns therefore want to maximize returns on their investments. 
This is the assumption of non-satiation. However investors are fundamentally risk averse which means that given to choose between 
two assets having same return they will chose the one with lower risk. Markowitz further explained the need for investors to diversify 
their portfolios in order to reduce the risk by selecting assets that have negative correlation in their returns (Levisauskait, 2010).  

MPT has made significant contributions to modern financial theory and practice.  The theoretical conclusions have formed a basis on 
which all other theoretical analysis on portfolio selection and investment management are based. The Markowitz Portfolio Theory 
brings out the importance of risk and its relationship to securities return. Individual investors are faced with the decision to invest in 
the stock market and this decision will be founded on their views of risk, and the risk and returns for individual asset and ultimately 
total portfolio risk should they consider having more than one security in their investment. It is on the basis of this theory that the 
study sought to establish the relationship between risk aversion of individual investors and stock market participation decision among 
secondary school teachers in selected sub counties in Nakuru County, Kenya. 

RESEARCH METHODOLOGY 

This study used explanatory research design. The study population comprised 1,609 secondary school teachers from the Nakuru, 
Molo, Njoro, Naivasha and Gilgil sub counties of Nakuru County (TSC Report, 2018). The study used stratified proportionate random 
sampling where the Sub Counties represented the strata. Simple random sampling was then used to determine the representative 
sample in each stratum. The sample size was 320 secondary school teachers. Primary data was used and was collected using 
structured questionnaires.  

Reliability of the instrument was checked through pilot testing. Cronbach alpha was used to test reliability of items measuring a 
particular construct. The results obtained an overall Cronbach Alpha correlation coefficient of 0.869 on risk aversion and a coefficient 
of 0.853 on stock market participation. Content validity was achieved by the use of professionals in the subject matters who assisted 
in examining the test items. To test construct validity, factor analysis approach was conducted. The study only considered significant 
the factor loadings that were greater than 0.4 after varimax rotation. Hair, Babin, Anderson and Tatham (2011) asserts that factor 
loadings greater than 0.4 should be accepted. The results of factor analysis confirmed the validity of the questionnaire and all the 
items met the loading cut off of 0.4 and were therefore retained for analysis.  

Inferential statistics were used to analyze the data with the aid of Statistical Package for Social Scientists (SPSS) version 25. 
Inferential statistical techniques which included Pearson correlation coefficient, regression analysis and ANOVA were used to test the 
relationship between the explanatory variable and the dependent variable. Regression analysis was used to establish the relationship 
between risk aversion and stock market participation decision. The research hypothesis was tested at 5% level of significance while 
the F-statistic was used to check whether the model significantly fits the data. 
The study employed the following regression model 
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Y = β0 + βiXi+ ε 

Where; 
Y  - Stock market participation decision   
Xi - Risk aversion of individual investors 
Β i - Regression coefficients for the independent variable 
β0 - Regression Constant 
ε - Stochastic error term assumed to be normally distributed  
 
ANALYSIS AND FINDINGS 
The study established that the correlation between risk aversion of individual investors and stock market participation was positive 
and statistically significant (r = 0.325, p < 0.05).   

As shown on Table 1 the R square is 0.051 which implies that 5.1% variation in stock market participation decision can be explained 
by risk aversion of individual investors. This means that 94.9% variation in stock market participation decision can be explained by 
other factors other than risk aversion.  
 

Table 1  

Model Summary of Risk Aversion and Stock Market Participation Decision 

 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

Change Statistics 
R Square 
Change F Change df1 df2 Sig. F Change 

1 .225a .051 .046 .83673 .051 12.211 1 229 .001 

Source: Research Data, 2019 
 

Table 2 indicates that there exist a statistically significant positive relationship between risk aversion of individual investors and stock 
market participation decision among secondary school teachers from selected sub counties in Nakuru County  (β =0.237, p<0.05). A 
beta coefficient of 0.237 implies that when risk aversion of individual investors increases by an additional unit, stock market 
participation increases by 0.237. The null hypothesis (Ho3) was rejected that “There is no significant relationship between risk 
aversion of individual investors and stock market participation decision”. This implies that there is a significant relationship between 
risk aversion of individual investors and stock market participation decision. 

The following regression equation was obtained  
Y = 2.508 + 0.237 X1           

Where; 
Y – Stock market participation decision 
X1 – Risk Aversion of individual investors 
 
Table 2  
Coefficients Results for Risk Aversion and Stock Market Participation Decision 

Model 
Unstandardized Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 
1 (Constant) 2.508 .235  10.661 .000 

Risk Aversion .237 .068 .225 3.494 .001 
Source: Research Data, 2019 
 

CONCLUSIONS AND RECOMMENDATIONS 
It can be concluded that risk aversion of individual investors has a significant relationship with stock market participation decision 
among secondary school teachers from selected Sub Counties in Nakuru County, Kenya. The results reveal that there exists a positive 
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statistically significant relationship between risk aversion of individual investors and stock market participation. This means that risk 
aversion is important for explaining stock market participation decision of secondary school teachers in Nakuru County.  
The study recommends that through efficient diversification, investors can be able to mitigate exposure to investment risks probable 
in the uncertain asset market which might discourage the individuals from investing. The study recommends that the citizens should 
be enlightened on the benefits of diversification and on risk analysis so that they can avoid making investment mistakes that can result 
in losses. Through efficient diversification of stocks the investors will also be able to reduce the fear of uncertainties while investing. 
Further, through diversification, the investors will also be able to assume risks with certainty while determining their portfolio 
allocation decision thus enhancing investment in financial assets with higher returns regardless of the level of risk.  

The study used a case study approach by investigating secondary school teachers and therefore the findings of the study may not be 
generalized on other groups within the population. The study therefore recommends that the study should be done on a broader scale 
in Kenya. Yin (2003) reveals that case study findings cannot be generalized. The study also recommends that further research should 
use a quantitative approach in order to test and validate the research findings. 
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Abstract- This study attempts to investigate impact of credit risk 

management on bank performance by taking panel data of 

selected 9 commercial banks operated in Nepalese economy with 

72 observations for the period 2009/10 to 2016/17. The 

dependent variables is return on asset which measure bank 

performance while the independent variables are default rate, 

cost per loan asset and capital adequacy ratio. For the purpose of 

this study, the secondary data have been used. Empirical results 

are based on fixed effect model and random effects model for 

balanced panel data. The finding suggests that default rate and 

cost per loan asset are the significant variables explaining the 

banks' performance. However, Capital adequacy ratio is 

insignificant for the banks' performance 

 

Index Terms- Commercial Bank, Fixed Effect, Panel Data, 

Random Effect Model. 

 

I. INTRODUCTION 

anks today are the largest financial institutions around the 

world, with branches and subsidiaries throughout 

everyone’s life. However, commercial banks are facing risks 

when they are operating (Li & Zou, 2014). Credit is a contractual 

agreement in which a borrower receives something of value now 

and agrees to repay the lender at some later date with 

consideration, generally with interest. Credit also refers to an 

accounting entry that either decreases assets or increases 

liabilities and equity on the company's balance sheet. Lending is 

the principal business activity for most commercial banks. 

          Credit risk is the major risk that banks are exposed during 

the normal course of lending and credit underwriting. Credit risk 

arises from non-performance by a borrower. For most banks, 

loans are the largest and most obvious source of credit risk; 

however, credit risk could stem from activities both on and off-

balance sheet. It may arise from either an inability or an 

unwillingness to perform in the pre-committed contracted 

manner. Alternatively losses may result from reduction in 

portfolio value due to actual or perceived deterioration in credit 

quality. Credit risk comes from a bank’s dealing with 

individuals, corporate, banks and financial institutions or a 

sovereign. Credit risk does not necessarily occur in isolation. The 

same source that endangers credit risk for the bank may also 

expose it to other risk. For instance a bad portfolio may attract 

liquidity problem (NRB, 2010).  

          History shows that the major cause of bank's failure is lack 

of proper credit risk management. Credit risk comes from a 

bank’s dealing with individuals, corporate, banks and financial 

institutions (BFIs) or a sovereign. It does not necessarily occur in 

isolation. The same source that compromise credit risk for the 

bank may also expose it to other risks like operation risk, market 

risk, liquidity risk etc. A bad portfolio may attract liquidity 

problem. The soundness and safety of bank is determined by 

effective credit risk management adopted by bank. Globally 

more than 50% of total risk in BFIs is derived from poor credit 

management. Credit risk has been the headline from last few 

years in Nepal. Many BFIs have been failed due to the credit 

risk. Nepal Development Bank Limited, Samjhana Finance 

Limited, United Bikash Bank Limited and Himalayan Finance 

Limited have been liquidated due to huge non-performing loans. 

Still there are 11 problematic BFIs as on mid July 2016 due to 

credit problem (Malla, 2017).  

          Financial performance is company’s ability to generate 

new resources, from day-to-day operation over a given period of 

time and it is gauged by net income and cash from operation. The 

financial performance measure can be divided into traditional 

measures and market based measures (Aktan & Bulut, 2008). 

Commercial banks (CBs) face various risks that can be 

categorized into three groups: financial risk, operational risk and 

strategic risk. These risks have different impact on the 

performance of commercial banks.  

          Financial performance involves measuring the firm’s 

effectiveness and efficiency use of resources in its operation to 

generate revenue. Bank performance may be defined as the 

reflection of the way in which the resources of a bank are used in 

a form, which enables it to achieve its objectives (Memmel & 

Raupach, 2010).  Some of the reasons why we evaluate the 

performance of banks are to determine their operational results 

and their overall financial condition of bank services. 

(Kamandea, Zablonb, & Ariemba, 2016). 

          Credit risk management is one of the most essential 

functions of the bank in the modern banking concept. The risk is 

inherent in all aspect of banking operations. Credit business is a 

one of the major parts of the bank (Kattel, 2016). However, 

credit risk is a crucial factor that needs to be managed in every 

phase of the credit process. Since the credit assessment is a 

primary stage to identify of the risk level in the specific 

borrower, sector or portfolio. High bank failures and the 

significant credit problems faced by banks during the Global 

Financial Crisis (GFC) is a stark reminder of the importance of 

accurately measuring and providing for a credit risk (Allen & 

Powell, 2011). So that, every commercial bank strongly focuses 

B 
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to developing the effective and robust credit assessment system 

entire the organization. 

          Credit risk management is very important to banks as it is 

an integral part of the loan process. It maximizes bank risk, 

adjusted risk rate of return by maintaining credit risk exposure 

with view to shielding the bank from the adverse effects of credit 

risk. Bank is investing a lot of funds in credit risk management 

modeling (Poudel, 2012).  

          Nepal has started preparations to implement the Basel-III 

framework for bank sector from 2014 in line with the global 

standard. The global financial crisis and the credit crunch that 

followed put credit risk management into the regulatory 

attention. As a result, regulators began to demand more 

transparency. They wanted to know that a bank has thorough 

knowledge of customers and their associated credit risk. And 

new Basel III regulations will create an even regulatory burden 

for banks (Kattel, 2016). 

The present study attempts to achieve the following objective:  

 To examine impact of credit risk management on financial 

performance of commercial banks of Nepal.  

 To examine the relationship between the independent 

variables and net income (ROA) of banks 

 

II. LITERATURE REVIEW 

          Traditionally, commercial banks' essential services involve 

the granting of credit that is held by the originating bank until 

maturity or payoff. Credit risk management (CRM); however, 

allow banks to turn around this pattern, generally by transferring 

the loans in part or in their entirety from their own books to any 

other third-party loan servicer (Bekhet & Eletter, 2014). 

          Bank credit is the key to economic growth (Timsina, 

2016). The credit creation process works smoothly when funds 

are transferred from ultimate savers to borrower. The major 

function of commercial banks is to provide credit. Loan and 

advances constitute the highest portion of the total assets of 

banks. It is the main source for generating profit (Timsina, 2016). 

Saunders and Cornett, (2006) found that to address the credit 

risks, banks and financial intermediaries should focus center on 

the probability of default of the borrowers. There are a number of 

models accessible to analyze credit risks, some of which are 

qualitative models and some are quantitative models. The 

qualitative models indicate borrower specific factors and market 

specific factors. 

          Mosharrafa (2013) found that credit risk rating technique is 

an important tool for credit management as it supports a bank to 

realize various dimensions of credit risk involved in different 

borrowers and portfolio. The credit risk assessment is the source 

for credit risk management in commercial banks and provides the 

information for decision making. 

           Credit granting procedure and control systems are 

necessary for the assessment of loan application, which then 

guarantees a bank’s total loan portfolio as per the bank’s overall 

integrity (Boyd, 1993; Sreelakshmi, 2014). It is necessary to 

establish a proper credit risk environment, sound credit granting 

processes, appropriate credit administration, measurement, 

monitoring and control over credit risk, policy and strategies that 

clearly summarize the scope and allocation of bank credit 

facilities as well as the approach in which a credit portfolio is 

managed i.e. how loans are originated, appraised, supervised and 

collected, a basic element for effective credit risk management 

(Basel, 1999; Sreelakshmi, 2014). Credit scoring procedures, 

assessment of negative events probabilities, and the consequent 

losses given these negative migrations or default events, are all 

important factors involved in credit risk management systems 

(Altman, Caouette, & Narayanan, 1998).  Most of the studies 

have been inclined to focus on the problems of developing an 

effective method for the disposal of these bad debts, rather than 

for the provision of a regulatory and legal framework for their 

prevention and control (Campbell, 2007). 

          According to Cuthberston and Nitzsche (2003) risk 

management technology has been renovated over the last decade. 

The swiftness of information flow and the complexity of the 

international financial markets qualify banks to recognize, 

evaluate, manage and mitigate risk in a way that was just not 

possible ten years ago. The most current credit modeling 

software in place is Basel II Accord. This accord has positively 

been a substance in leading the drive towards building applicable 

credit risk modeling and Capital Adequacy Requirements. Banks 

will have to have the clear knowledge about the risk and its effect 

with the optimal use of the resources to compete in the market. 

Generally in competitive market, a bank trade off the risk which 

allows much more competent risk transfer and portfolio 

optimization. However, for all these activities, banks must have a 

good knowledge about risk management, pricing of loan on 

competitive market, marginal risk adjusted contribution, 

monitoring of economic capital (Poudel, 2012). The banks 

frequently suffer from poor lending practice and it must be aware 

about the monitoring and other steps to control; and mitigate the 

risk associated with credit or lending to individual as well as 

companies. 

          Therefore, the Nepal Rastra Bank (NRB) i.e. central bank, 

has issued guidelines which attention to general principles that 

are prepared for governing the implementation of more detailed 

lending procedures and practices within the banks. The NRB has 

issued some criteria, such as the credit assessment of borrowers 

(macro-economic factors and firm specific analysis), the purpose 

of credit, track records, repayment capacity, liquidity status of 

collateral for new credit, as well as the renewal and expansion of 

existing credit (NRB, 2010). 

          It is mandatory for a bank to prepare Credit Policies 

Guidelines (CPG) for making investment and lending decisions 

and which reflect a bank tolerance for credit risk. Prior to consent 

to a credit facility, the bank should make an assessment of risk 

profile of its customers, such as of their business, and which can 

be done through the credit procedure (NRB, 2010).  The credit 

risk management policies for ten banks in the United States has 

been studied by Benedikt, Ian, Judit, and Wolf (2007) and found 

that advance credit risk management techniques (proxies by at 

least one collateralized loan) help permanent to achieve their 

target in loan level. The findings confirm the general efficiency- 

enhancing implications of new risk management techniques in a 

world with frictions suggested in the theoretical literature. 

          The study Li and Zou (2014) revealed that credit risk 

management does have positive effects on profitability of 

commercial banks. Between the two proxies of credit risk 

management, NPLR has a significant effect on the both ROE and 

ROA while CAR has an insignificant effect on both ROE and 
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ROA. However, from 2007 to 2012, the relationships between all 

the proxies are not stable but fluctuating. 

          The study conducted by Macaulay (1988) in the United 

States and found credit risk management is best practice in bank 

and above 90% of the bank in country have adopted the best 

practice. Inadequate credit policies are still the main source of 

serious problem in the banking industry as result effective credit 

risk management has gained an increased focus in recent years. 

The main role of an effective credit risk management policy must 

be to maximize a bank’s risk adjusted rate of return by 

maintaining credit exposure within acceptable limits. Moreover, 

banks need to manage credit risk in the entire portfolio as well as 

the risk in individual credits transactions (Sreelakshmi, 2014).  

          The result from the study by Poudel (2012) showed that 

credit risk management is an important predictor of bank 

financial performance thus success of bank performance depends 

on risk management. Since risk management in general has very 

significant contribution to bank performance, the banks are 

advised to put more emphasis on risk management. In order to 

reduce risk on loans and achieve maximum performance the 

banks need to allocate more funds to default rate management 

and try to maintain just optimum level of capital adequacy.  

          Credit Risk Management is one of the biggest risks faced 

by commercial banks and assuming even greater importance in a 

changing regulatory regime and volatile market conditions. 

Advanced credit analytics are now required to be compliant and 

to make sound business decisions. However, to successfully 

operationalize credit analytics, banks need to assess credit risks 

across the entire lending value chain and build an integrated risk 

management layer that uncovers interlinkages between credit risk 

and other risk categories (market risk, fraud and liquidity risks) 

(Otamurodov & Rakhimov, 2016; Jain, 2014). 

 

Theoretical Framework 

 

  Independent Variable   Dependent Variable 

 

 

 

 

 

 

 

 

 

 

 

Sourcce: (Poudel, 2012)  

Fig.1: Theoretical Framework 

 

III. DATA AND METHODOLOGY 

3.1 Research Design 
          The research design used for the study is a descriptive 

research design that basically involves obtaining information 

concerning the current status of phenomena or condition in term 

of credit risk management on financial performance in banking 

industry.  

3.2 Sample selection 

          The population of interest is the twenty-eight banks that 

operate in Nepal. The study covered the banks (government and 

private banks) operating in Nepal; nine banks are involved in the 

study taken randomly. The study covered the period from fiscal 

year 2069/70 to 2074/75 because this is the period that the 

banking industry has undergone various changes that banks are 

going through merger and acquisition rapidly. Agricultural 

Development Bank Limited, Everest Bank Ltd., Himalayan Bank 

Ltd., Laxmi Bank Limited, Nabil Bank Ltd, Nepal Bangladesh 

Bank, Nepal Investment Bank Ltd., Nepal State Bank of India, 

Standard Chartered Bank Nepal has been selected as sample 

bank. This study examines the impact of credit risk management 

on financial performance of Banks in Nepal. 

 

3.3 Source of information 

          Secondary data was used for the study and are gathered 

from various sources such as banking and financial statistics of 

NRB, commercial banks` individual website, Annual Supervision 

Report (NRB), Quarterly Financial Indicator (NRB). The study 

has applied time series and cross-sectional data, i.e. panel data 

set and panel data regression has been used to examine the credit 

risk of Nepalese commercial banks. The data was analyzed by 

calculating the profitability for each year for the period of study, 

trend analysis comparing the profitability ratio to default rate, 

cost per loan assets and capital adequacy ratio. 

 

3.4 Variable Specification 

          The return on assets (ROA) is a ratio that measures 

company earnings before interest & taxes (EBIT) against its total 

net assets. The ratio is considered an indicator of how efficient a 

company is using its assets to generate before contractual 

obligation must be paid. It is calculated as: ROA= EBIT/ Total 

Assets. Return on assets gives a sign of the capital strength of the 

banking industry, which will depend on the industry; banks that 

require large initial investment will generally have lower return 

on assets (Poudel, 2012; Appa, 1996). 

          Default rate (DR) is the term for a practice in the financial 

services industry for a particular lender to change the terms of a 

loan from the normal terms to the default terms that is, the terms 

and rates given to those who have missed payments on loan 

(Poudel, 2012; Appa, 1996). DR ratio can be calculated as DR 

Ratio= Non Performing Loans/ Total loan 

          Cost per loan asset (CLA) is the average cost per loan 

advanced to customer in monetary term. Purpose of this is to 

indicate efficiency in distributing loans to customers (Poudel, 

2012; Appa, 1996). CLA ratio can be calculated as: CLA Ratio= 

Total Operating Cost/ Total amount of loans where, Operating 

cost = Interest received + Commission received - Operating 

profit.  

Capital Adequacy Ratio (CAR) is a measure of the amount of 

bank’s capital expressed as a percentage of its risk weighted 

credit exposure. CAR can be calculated: CAR= Capital fund/ 

Risk Weighted Assets (Poudel, 2012). The data are taken from the 

annual reports of the selected sample banks’ website. 

 

3.5 Model Specification 

          The econometric model used in the study to estimate the 

banks performance and bank specific variables based on 

literatures for the credit risk management. The model is given as: 

Default Rate 

Cost Per Loan 

Assets 

Capital 

Adequacy 

Ratio 

Bank 

Performanc

e [Return 

on Assets 

(ROA)] 
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Y= β0+ βFit + eit 

Where, Y is the dependent variable  

β0 is constant, β is the coefficient of explanatory variable, Fit is 

the explanatory variable and eit is the error term (assumed to have 

zero mean and independent across time period. 

          By adopting the economic model as in equation above 

specifically to this study, equation 2 below evolves. 

Performance (ROA) = β0+ β1DR + β2CPLA+ β3CAR+ eit 

…………………………..(2) 

DR= Default rate  

CLA= Cost per loan asset  

CAR= Capital Adequacy Ratio  

 

3.6 Model selection 

          Above equation is the econometric model explaining the 

credit risk management and banks performance of banks based 

on the variables. We need to identify the best method that would 

be more effective for the Panel Regression among the fixed and 

random effect model.  

Housman test under the following hypothesis: 

H0 : Random Effect Model is appropriate 

H1 : Fixed effect Model is appropriate 

 

IV. DATA ANALYSIS AND INTERPRETATION 

          This section deals with the various issues and analyzed the 

impact of credit risk management on the performance of 

Nepalese commercial bank. It includes descriptive statistics of 

variables, correlation results for dependent and explanatory 

variables, diagnosis test for the regression models, regression 

analysis and discussion of results. Data analysis was done by 

using E-views 10.0 software (student version). 

 

4.1 Descriptive statistics 

          Table 1 shows the descriptive statistics which includes 

minimum value, maximum value, mean value and standard 

deviations with 9 sample commercial banks for the study period 

of 2009/2010 to 2016/17 that makes total of 72 observations. 

 

Table 1: Descriptive Statistics 

 

 Sc

ale 

N Minim

um 

Maxim

um 

Mean Std. 

Deviati

on 

Return 

on 

Assets 

% 72 
0.1929

55 

8.1507

99 

2.118

827 

1.0472

98 

Default 

Rate 
% 72 

0.1006

95 

8.9876

40 

1.926

848 

2.0996

50 

Cost 

per 

Loan 

Assets 

% 72 
0.0295

40 

0.1714

60 

0.081

681 

0.0324

19 

Capital 

Adequ

acy 

Ratio 

% 72 10.19 21.08 
12.84

000 

2.4735

60 

Source: Annual reports of sample banks and results are drawn 

from E-VIEWS (Student version10.0) 

          Table 1 presents some descriptive statistics for the variable 

used in this study. The mean ROA is 2.1188%, the minimum 

0.19295% and maximum 8.15079%. On the average, the default 

rate is 1.92685% and minimum and maximum is 0.10069% and 

8.98764%, respectively. Regarding the cost per loan assets, the 

average is 0.08168% where minimum and maximum is 

0.02954% and 0.17146% respectively. The mean of capital 

adequacy ratio is 12.84% and bears minimum and maximum 

10.19% and 21.08% respectively. 

 

4.2 Correlation Analysis 

          Correlation analysis is used to determine the extent of the 

correlation of different pairs of variables under study. It 

calculates the coefficient between 1 and -1. The following table 

No. 2 shows the bivariate correlation between the variables. The 

correlation matrix shows the correlation among variables and the 

significance of the correlation coefficient.  

 

Table 2: Correlation Analysis 

 

ROA ROA DR CPLA CAR 

ROA 1    

DR 0.530069* 1   

CPLA 0.124135 0.705014 1  

CAR 0.180647 0.40116 0.156852 1 

* correlation significant at 5% level 

 

          In table 2, the study indicate that bank performance 

indicator ROA is significantly positively correlated with Default 

rate at 5% of signficance level. However there is  insignificant 

correlation between Cost per loan assets and Return on Asset as 

well as with capital adequacy ratio. Correlation coefficient 

among the independent variables are less than 0.71, implying the 

absence of multicollinearity among the independent variables. 

Thus, there is no evidence of presence of multicollinearity among 

the independent variables. 

 

4.3 Regression Analysis 

4.3.1 Regression Analysis using Fixed Effect Model 

 

Table No. 3: Regression Analysis using Fixed Effect Model 

 

Variables Coefficie

nt 

Std. 

Error 

t-

Statist

ic 

Prob. 

(Constant) 2.24831 0.8406

3 

2.6745

6 

0.0096 

DR 0.53781 0.0900

7 

5.9710 0.0000* 

CPLA -11.8491 4.4738

3 

-

2.6485 

0.0103* 

CAR -0.01541 0.0541

8 

-

0.2845 

0.7770 

R-square=0.661452               Adjusted R
2
 = 0.599386 

S.E of regression = 0.66287  Prob(F-statistic)= 0.0000 

F-staticstics = 10.65705          D-W stat = 2.005066 

    *Correlation coefficient significant at 5%  
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          Results of the fixed effect model are presented in Table 

No. 3. For the model, ROA as the dependent variable, DR and 

CPLA are significant variable to describe the ROA of 

commercial banks and CAR has insignificant relation with ROA 

at 5% level of significance. The beta coefficients are indicators 

of the predictive powers of the individual variables. The beta 

coefficient shows the positive relation between DR and ROA and 

negative relationship between CPLA and ROA. There is negative 

and insignificant relationship between capital adequacy and bank 

performance (ROA). The coefficient of capital adequacy ratio is 

insignificant meaning that it cannot explain the variation of 

dependent variable (ROA). The R square value demonstrates the 

percentage of independent variables can explain the variations in 

the dependent variable. In this research, independent variables 

(DR, CPLA and CAR) can explain 66.17 percent of the 

variations in performance of bank (ROA). The remaining 33.83 

percent variations of ROA can be explained by other independent 

variables which are not covered in this study. 

 

4.3.2 Regression Analysis using Random Effect Model 

          In this Section, regression model is applied to explain the 

relationship between bank performance (ROA) and explanatory 

variables (DR, CPLA and CAR) of credit risk management. The 

random and fixed effect has been calculated to run the Housman 

test. 

 

Table 4: Regression Analysis using Random Effect Model 

 

Variable

s 

Coefficient Std. 

Error 

t-

Statistic 

Prob. 

(Constant) 2.68063 0.76569 3.50096 0.0008 

DR 0.50253 0.08069 6.22796 0.0000

* 

CPLA -13.0096 4.26805 -3.07157 0.0031

* 

CAR -0.03577 0.04866 -0.73512 0.4648 

R-square=0.376588                     Adjusted R
2
 = 0.349083  

S.E of regression = 0.66055        Prob(F-statistic)= 0.0000 

F-staticstics = 13.69228              D-W stat = 1.754098 

*Correlation coefficient significant at 5%  

 

          From the table 4, the regression results are obtained based 

on Random effect model using panel data of sample with the 

help of E-views software version 10.0 student version. This table 

shows regression results based on the panel data of 9 commercial 

banks with 72 observations for the period of 2009/10 to 2016/17. 

In the random effect model, the beta coefficient of variables is 

similar that DR has positive relation with ROA and CPLA and 

CAR has negative relation with ROA. The R square value of 

37.66% demonstrates the 37.66% of independent variables can 

explain the variations in the dependent variable (ROA). 

Remaining 62.44% variation can be explained by other 

independent variables which are not included in this study.  

          The p-value for the F-statistics is significant with DR and 

CPLA indicating independent variable has influence in 

explaining credit risk management in Nepal whereas, 

insignificant with CAR. Further, The Durbin- Watson statistics 

value is greater than R- square value ( i.e. 1.754098 > 0.376588), 

which mean that the error term is independent and is free of 

autocorrelation.  

 

4.4 Housman Test Result  

          This is used as a test to determine the right model between 

the fixed and random effects model. A fixed group effect model 

examines individual differences in intercepts, assuming the same 

slopes and constant variance across individual (group and entity). 

A random effect model assumes that individual effect 

(heterogeneity) is not correlated with any regressor and then 

estimates error variance specific to groups (or times) (Adefemi, 

2017). 

 

The Hausman test hypothesis is: 

   Null hypothesis (H0): Random effect model is appropriate. 

   Alternative hypothesis (H1): Fixed effects model is appropriate. 

 

Table No. 5: Correlated Random Effects – Housman Test 

 

Dependent Variable ROA 

Chi. Sq. 

Statistic 

Chi- Sq. d.f.  
P-Value 

2.523663 3 0.4710 

 

          The result of Housman Test is presented in table 5. This 

test is used to determine which model is better among fixed 

effect and random effect. P-values of cross section random for 

model is more than 0.05, hence, we do not have sufficient 

statistical evidence to reject the null hypothesis. Hence, we 

accept the null hypothesis i.e. Random effect model is 

appropriate for the model.  

 

V. CONCLUSION 

          This study is conducted specially with the aim of 

investigating the impact of credit risk management on financial 

performance (ROA) of Nepalese commercial banks. The study is 

conducted using the sample of 9 commercial banks operated in 

Nepali economy with 72 observations for the period 2009/10 to 

2016/17. Random Effect Model (REM) and Fixed Effect Model 

(FEM) of panel data analysis are used as tool of analysis. 

          The result of the study showed that credit risk management 

is an important predictor of bank financial performance thus 

success of bank performance depends on risk management. 

Credit risk management is crucial on the bank performance 

(ROA) since it have a significant relationship with bank 

performance. Hausman test reveals that Random effects model 

(REM) is most appropriate model because p-values of cross 

section random for model is more than 0.05. Default rate does 

not meet our prior expectation due to the positive significant 

coefficient. The result shows the higher default rate lead to 

higher return of asset for the bank. Based on the study other 

factors not studied in this research has a very significant 

contribution of 62.44% to bank performance therefore require 

further research to efficiently manage the credit risk hence 



International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              491 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9363    www.ijsrp.org 

improve bank financial performance which is similar to the study 

of Poudel, (2012). 
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APPENDIX I: Pooled Regression Model 

 

 

APPENDIX II: Random Effect Model 

 

 

  

Dependent Variable: ROA

Method: Panel Least Squares

Date: 08/23/19   Time: 20:13

Sample: 2009 2016

Periods included: 8

Cross-sections included: 9

Total panel (balanced) observations: 72

Variable Coefficient Std. Error t-Statistic Prob.  

DR 0.472788 0.071656 6.597997 0.0000

CPLA -16.98251 4.303648 -3.946073 0.0002

CAR -0.049739 0.043677 -1.138801 0.2588

C 3.233635 0.640177 5.051154 0.0000

R-squared 0.415951     Mean dependent var 2.118827

Adjusted R-squared 0.390184     S.D. dependent var 1.047298

S.E. of regression 0.817842     Akaike info criterion 2.489658

Sum squared resid 45.48288     Schwarz criterion 2.616140

Log likelihood -85.62769     Hannan-Quinn criter. 2.540011

F-statistic 16.14285     Durbin-Watson stat 1.122236

Prob(F-statistic) 0.000000

Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)

Date: 08/23/19   Time: 20:14

Sample: 2009 2016

Periods included: 8

Cross-sections included: 9

Total panel (balanced) observations: 72

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.  

DR 0.502529 0.080689 6.227959 0.0000

CPLA -13.10961 4.268054 -3.071566 0.0031

CAR -0.035771 0.048660 -0.735117 0.4648

C 2.680633 0.765685 3.500961 0.0008

Effects Specification

S.D.  Rho  

Cross-section random 0.575810 0.4301

Idiosyncratic random 0.662878 0.5699

Weighted Statistics

R-squared 0.376586     Mean dependent var 0.798765

Adjusted R-squared 0.349083     S.D. dependent var 0.818737

S.E. of regression 0.660552     Sum squared resid 29.67039

F-statistic 13.69228     Durbin-Watson stat 1.754098

Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0.384035     Mean dependent var 2.118827

Sum squared resid 47.96834     Durbin-Watson stat 1.084981
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APPENDIX III: Fixed Effect Model 

 

 

 

 

 

Dependent Variable: ROA

Method: Panel Least Squares

Date: 08/23/19   Time: 20:14

Sample: 2009 2016

Periods included: 8

Cross-sections included: 9

Total panel (balanced) observations: 72

Variable Coefficient Std. Error t-Statistic Prob.  

DR 0.537808 0.090070 5.971014 0.0000

CPLA -11.84913 4.473829 -2.648544 0.0103

CAR -0.015413 0.054180 -0.284483 0.7770

C 2.248307 0.840627 2.674559 0.0096

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.661452     Mean dependent var 2.118827

Adjusted R-squared 0.599385     S.D. dependent var 1.047298

S.E. of regression 0.662878     Akaike info criterion 2.166560

Sum squared resid 26.36444     Schwarz criterion 2.546005

Log likelihood -65.99617     Hannan-Quinn criter. 2.317618

F-statistic 10.65705     Durbin-Watson stat 2.005066

Prob(F-statistic) 0.000000
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Abstract- The Mythical Study of Hanoman Si Kethek Putih is assumed to have character values that can be used as a guide for students' 
behavior. This study uses a qualitative research design, aiming to uncover the character values contained in the local culture of the 
puppet art keroncong with the play "Hanoman Si Kethek Putih" which is studied with the combined anthropological perspective of Levi-
Strauss structuralism and Hermeneutics. The results of the study of the myth of Hanoman Si Kethek Putih as a source of character 
education learning in social studies learning pay attention to the context of character education that, first, the substance of character 
values contained in the Hanoman Si Kethek White myth is found that there is a structure of community thinking in realizing the character 
of a good future generation of the nation between others: loyalty and to be responsible.. 
 
Index Terms- Wayang keroncong, character education, social studies 
 
 

I. INTRODUCTION 
Character education is a series of educational systems with the inculcation of values in accordance with the noble values of the 

nation's culture, which includes components of aspects of knowledge (cognitive), affection felling, and actions, both towards God 
Almighty (YME), for self themselves, the people and their people (Lickona, 2013 p. 7). Character can also be related to the soul, 
character, and character. Because, character refers to attitudes, behavior, motivation and skills (Zubaedi, 2011 p. 2). Based on this 
statement, these characters will be mutually sustainable with the personality and behavior patterns of the community. 

Growing good character is not an easy matter, it is because everyone has different characters and behaviors. For this reason in 
the implementation of learning developed learning experiences (learning experiences) and learning processes that lead to the formation 
of character in students (Rusman, 2012, p. 230). This process is carried out through acculturation and empowerment as outlined as one 
of the principles of national education. And the process takes place in three pillars of education namely in schools, families and 
communities. In each pillar of education there will be two types of learning experiences that are built through two approaches namely 
intervention and habituation (Wibowo, 2012, p. 22; Amirul & Haryono, 2007, p. 2). 

Social Sciences Education (IPS) is suspected to have a high urgency in instilling character education for students in social life. 
Because, specifically the concepts contained in character education in learning Social Science Education (IPS) involve the transfer of 
culture, wisdom, and moral values that will inspire students to have a noble mind to develop good traits, good habits that lead to 
responsibility and maturity. In line with The US Department of Education (2005, p. 122), which provides a definition that character 
education in social science educates young people to be helpful to others, work together in family, between friends, neighbors, and 
between nations (Affandi, 2011). 

Character values developed in character education in the Ministry of National Education (2010) are sourced from 4 aspects. 
First, in the aspect of religion, Indonesian people are religious people who believe in the oneness of God. The Indonesian people live 
according to religious norms, so as to maintain the civil society order and tayibbah individually and in society it is always based on the 
teachings of the religion and beliefs it believes in. Politically, state life is also based on values derived from religion. Based on these 
considerations, the values of character education must be based on values and norms that originate from religion. 

Second, Pancasila aspects. The unitary state of the Republic of Indonesia is upheld on the principles of national and state life 
called Pancasila. Pancasila is contained in the Preamble to the 1945 Constitution and further elaborated in the articles contained in the 
1945 Constitution. That is, the values contained in Pancasila become values that govern political life, law, economy, society, culture, 
and art. Culture and national character education aims to prepare students to become better citizens, namely citizens who have the ability 
and willingness to apply Pancasila values in their lives as citizens.  

Third, aspects of national education goals. National education goals reflect the qualities that every Indonesian citizen must 
possess, and are developed by various education units at various levels and pathways. In the national education goals there are various 
human values that must be possessed by an Indonesian citizen. Education has a very important and potential role in instilling and shaping 
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the character of students. Therefore, the goal of national education is the most operational source in the development of character 
education compared to the other three sources of character value. 

Fourth, Cultural aspects. It is a truth that no human being lives in a society without being based on cultural values recognized 
by the communities in which they live. Culture is a complex thing which consists of a variety of knowledge, beliefs, arts, morals, laws 
and customs in shaping a series of community activities Cultural values are used as a basis in giving meaning to a concept and meaning 
in communication between members of the community. Such an important cultural position in people's lives requires that culture be a 
source of value in cultural education and national character. 

Customs that develop in a society are a culture that must be preserved in the first place and can be used as a source of community 
character values (Gibran, 2015, p. 5). Preservation of local culture needs to be done considering the local culture and traditional arts are 
national wealth that reflects national identity. People need to have a sense of patriotism and nationalism. Therefore, the love of the 
motherland is the core of individual cultivation and socialist core value practices in carrying out patriotic traditions (Ma, 2017). Based 
on this it is important to pass down local culture and traditional arts so that the younger generation does not lose the identity of its people. 

Wayang keroncong is a native local culture of Surakarta which can be used as a source of learning and a source of character 
value. Keroncong puppet has a uniqueness that is not possessed by other modern puppets (wayang village next door and wayang 
sandosa). The popularity of wayang keroncong in the Central Java region is on the rise. Not only in Central Java, but also to the 
surrounding area and abroad. 

Wayang keroncong can be used as a source of character values in Social Sciences (IPS) learning because Dalang Ki Dwi 
Gendut is more often raised Hanoman plays in various performances. Hanoman's heroic, ingenious and energetic character reflects the 
expected character of the younger generation. Although sometimes nosy, stubborn and like to try new things, but Hanoman has a 
responsible spirit and never give up high. This Hanoman figure is closer to the younger generation compared to other puppet plays. 

This study focuses on the substantive values of the characters found in the Hanoman White myth. The purpose of this research 
is to expose the values of characters in the Hanoman White myth to become the source of character values in IPS learning in schools. 
 

II. THEORITICAL FRAMEWORK 
 

2.1 Study of the Substance of Character Values in Local Culture 
Asmoro (2005) explained that traditional art is essentially a representation of noble culture. Traditional art has long been a 

powerful educational medium in shaping the character of its people. In Central Java, in almost all traditional performing arts, aside 
from functioning as offerings, it also contributes to the enlightening character of the community (Emerson, 2018, p. 1). Keroncong 
puppet art with the play "Hanoman Si Kethek Putih" is a local cultural innovation Surakarta has a character value that can be actualized 
in real life. 

The Ministry of Religion of the Republic of Indonesia defines character as a personal trait that is inherent in a person and can 
be seen from individual behavior that is unique (Mulyasa, 2011). Character is the character, character, character, or also a person's 
personality that is formed from the internalization of various virtues that are believed and underlies the person's perspective, thinking, 
attitude, and way of acting. These virtues consist of a number of values, morals, and norms such as honesty, courage to act, trustworthy, 
respect for others (Ministry of National Education, 2010). 

Lickona (2013, p. 25) argues that a person's personality can be formed through character education that results will be seen in 
one's actual actions. Society needs value education to survive and thrive in filling the void in the self. According to Lickona, there are 
3 components that form a good character. Among others, moralmoral knowing (knowledge), moral feeling (moral feelings), and moral 
action (moral actions). The values developed in character education in the Ministry of National Education (2010) were identified from 
sources including Religion, Pancasila, Culture, and National Education Objectives 

Based on the four sources of values, a number of values were identified in the Central Javanese traditional culture for character 
education. Keroncong puppet art is a modification of wayang purwa art combined with keroncong music. The art of wayang purwa is 
referred to as wayang kulit purwa. The word purwa (first) is used to distinguish this type of puppet from other shadow puppets. Many 
types of shadow puppets ranging from wayang wahyu, wayang sadat, wayang gedhog, wayang kancil, wayang pancasila and so on. 
Purwa means the beginning, wayang purwa is estimated to have the oldest age among other shadow puppets. The possibility of news 
about the existence of wayang kulit purwa can be seen from the existence of inscriptions in the 11th century during the reign. 

The practice of puppet shows has continued to be renewed. The renewal is intended to maintain the existence of wayang in the 
current era of globalization. Some of these can be called major renewals, for example when the puppet arm is changed to be more 
flexible to move.barrel is Pelog now also widely used, where in the past it only usedbarrel slendro. Animal-shaped puppets began to 
be widely used, not only animals but also trees and buildings to facilitate interpretation. As well as the use of electricity which replaces 
oil lamps (Emerson, 2018 p. 29). 

According to Mansyur Ramly (2010, p. 4), education is a conscious effort to develop students' potential optimally. That 
conscious effort must not be released from the environment of the students in existence, especially from the cultural environment, 
because the students live inseparably in their environment and act according to their cultural norms. Education that is not based on 
that principle will cause students to be uprooted from their cultural roots. When this happens, then they will not know the culture well 
so that he becomes a "stranger" in the cultural environment. Aside from being a stranger, what's even more worrying is that he doesn't 
like his culture. 
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According to Sayuti (2010), artworks are basically the results of interpretations of life carried out by artists in and through the 
creative process. Creating a work of art: dance, music, literature, for example for artists, is essentially the same as behavior (which is 
inseparable from ngelmu, not "science," because ngelmu iku kalakone kanthi laku), that is, behavior in interpreting the reality of life 
and its evaluation of it. Thus, for the artist, the creative process is also a "learning process". And therefore, in art it is possible to have 
meaning that is in contact with how people feel, think, behave, and act on both the plains of personal reality and socio-cultural reality. 

 
2.2  The Substance of Hanoman Character Based on Levi Strauss-HermeneuticReview Structuralism 

Structuralismhas different basic assumptions from other schools of thought in anthropology. There are four important 
assumptions, among others. First,  various social activities and their results, such as fairy tales, ceremonies, kinship and marriage 
systems, patterns of residence, clothing and so on, can be formally referred to as languages, signs or symbols that convey certain 
messages. Therefore, there is obedience (order) and repetition (regularities) on various phenomena. 

Second, structuralism assumes that in humans there are basic potentials that are genetically inherited. Thus, this ability exists 
in all normal humans, namely the ability to structure (structuring), arrange structures or attach a certain structure to the symptoms that 
it faces. Third, faithful relations - relationships at a certain point will form the meaning of a term, and synchronously will show 
relationships between cultural phenomena that will determine the meaning of the phenomenon. Fourth, every relation in the structure 
can be simplified intooppositionbinary opposition) which has at least two meanings (Ahimsa, 2012, p. 66-70) 

Starting from the assumption above, the researcher wants to prove and confirm Levi Strauss's statement by analyzing the value 
of the Local Culture Character of Keroncong Puppet Art with the play "Hanoman Si Kethek White ", as the first problem statement. 
As a consequence, this study follows Levi Strauss's structural analysis procedure, which is the task of a researcher to find order in the 
Local Culture of Wayang Keroncong Art with the play "Hanoman Si Kethek Putih" through a model or conceptualization in the form 
of the content structure of the story. 

This study seeks to find order through models revealed (revealed) to make it easier to analyze meaning. So that every meaning 
that wants to be expressed. Disclosure of the meaning of the message in the Local Culture of Puppet Art Keroncong with the play 
"Hanoman Si Kethek Putih", with the main character Hanoman, used as a model of character education in learning Social Sciences 
(IPS). This research attempts to incorporate the cultural dimension into the education paradigm. 

Hermeneutics is the art and theory of understanding and interpretation of both linguistic and non-linguistic symbols. Language 
is a manifestation of reality which is used to appreciate all forms of life phenomena. This study tries to understand the overall meaning 
and substance of the character values contained in the local culture of puppet art Keroncong with the play "Hanoman Si Kethek Putih" 
through understanding the parts in advance in depth and comprehensively (Sumaryono, 1999). 

Understanding the text of the wayang keroncong transcript with the Hanoman play in a whole and complete mindset needs to 
place the text in a broad context and involve other texts to co- exist. To get the right understanding, you need to understand the 
coherence of the meaning of the whole and the partsfirst. Understanding the hermeneutic approach is necessary because a message 
will "evaporate" when there is a fusion between the text and the reader's thoughts. The author no longer has full authority on his own 
work after his work has been read by others (Sumaryono, 1999 p. 51). 

Understanding or basic understanding (basic understanding) is referred to as sache, or the subject of the theme of the 
conversation. The inherent cache is in every reading or dialog process. In this sense theprocess is sache no longer focused on generating 
the original intent of the author of the text, but rather focusing on the subject matter of the debate which is often different from the 
original intent of the original author of the text. Traditional hermeneutics, has the primary goal of arousing the author's original intent 
(Sumaryono, 1999. P. 51). 

  
 

III. METHOD 
This study used a qualitative research design, aiming to uncover the character values contained in the local culture of puppet 

art Keroncong with the play "Hanoman Si Kethek Putih" which was studied with the combined anthropological perspective of Levi-
Strauss structuralism and Gadene Hermeneutics. The study of character values is revealed through the structural perspective of 
community thinking, especially the ethics of Indonesian culture. 

IV. RESULT AND DISCUSSION 
 
This research is examined with the perspective of the combined anthropology of Levi-Strauss and Hermeneutic Gadamer 

structuralism. The study of character values is revealed through the structural perspective of community thinking, especially the ethics 
of Indonesian culture. Understood texts include things such as written or verbal communication, and musical visual arts. The study of 
this text is carried out with direct appreciation and meaningful rational understanding. 

This research was conducted through a documentation study of the mythical story of Hanoman Si Kethek Putih. The first step 
in the analysis shown by Levi-Strauss is to cut the Hanoman myth into episodes. Each episode contains a description of something 
that is considered important in the lives of Indonesian people. Following in the footsteps of linguists, it is necessary to get units called 
myths or stories. Cerithemes are then arranged syntagmatically and paradigmatically. Ceritheme can be in the form of words, phrases, 
sentences, paragraphs that indicate a certain meaning.  

This story can describe experiences, traits, interactions, etc. Which is considered important for analysis. From this method the 
ceritheme will contain the same and not the same relations. The subsequent interpretation of the meaning of myth depends on the 
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overall relationship between the characters that have been obtained, as well as the referential and contextual meaning of the elements 
in the story with the socio-cultural context of Indonesian society. After reading and understanding the entire text, the myth is divided 
into several episodes. The meaning of each episode depends on the whole text. Therefore the interpretation of meaning according to 
the structural analysis of hermeneutics in an episode refers to something that is outside the story regardless of the position of this 
episode in the whole story. 

 
Episode I (Hanoman Sent to Deng into the State of Alengka) 
 
In this episode tells that Hanoman in his interview story is a good example of loyalty. The figure of the Hanoman knight in the 

Ramayana story of the White Rabbit Hanoman, is a reflection of the nation's servant who carries on his duty by holding on to the values 
of responsibility. Hanoman began to feel happy when Semar was present with the gentle breeze and cold breeze when he appeared, 
bringing in a million emotions and pleasures. Enjoy, smell, and mix in one sense. But the joy can only be enjoyed for a moment. 
Hanoman was ordered to devote his life of service to Sri Rama Wijaya. 

Hanoman was sent by Sri Rama Wijaya to look for the beloved Goddess abducted by Ravana, King Alengka. Sri Rama Wijaya 
believed in Hanoman loyalty and responsibility, thus trusting him to be a dutiful. Hanoman in holding the trust as the messenger of Sri 
Rama Wijaya was tested by the presence of a barbarian from his own cousin, causing war between the two. In addition, Hanoman was 
tested while traveling to Alengka. At the time of Hanoman's journey to an arid region, there was no such thing as a deserted, hot, dusty 
desert. In one corner, there is a very beautiful cave called Windhu Cave. Windhu Cave is the home of a beautiful beautiful concubine of 
Rahulana Goddess Ravana who was assigned to guard the border of Alengka State. The Hanoman followed by some monkey soldiers 
entered and stopped in the cave for a brief rest. 

Hanoman's attitude in carrying out Semar's command to devote himself to Sri Rama Wijaya, and carrying out his duties as a 
delegation by his visit, shows the high value of character in upholding the dignity and dignity of Sri Rama Wijaya and his country of 
origin. If you made a series of ceritheme in episode Hanuman was sent to dutha to the state of ALengka from the figure in question can 
be seen in the following series : 

 
 
               
 
 
 

 € 
 
 
 
 
  
 
 
 
Information:  
 
  : Transformation 
  : Pair of opposition 
€  : The unifying element 
 
 From this series, it is known that there are transformations in these stories. In the story of the knowledge to be transformed, 

found paired opposition and elements that unite the couple. Semar gave an envoy to Hanoman to devote himself to Sri Rama Wijaya as 
a senopathy. Hanoman willingly obeyed Semar's orders to be loyal servants of Sri Rama Wijaya. Semar is a noble figure, possessed of 
great wisdom, so that it is considered as a guide in achieving the perfection of life. 

After devoting herself with joy, Hanoman was sent by Sri Rama Wijaya to become a dutha by seeing the state of Dewi Sinta 
in Alengka. As a servant with the spirit of knighthood and high loyalty, Hanoman was willing to meet the messenger of Sri Rama Wijaya 
without heeding the danger that might lurk him. In this case Raden Sri Rama Wijaya opposes Hanoman who was given a messenger, 
the two oppositions are reunited with the same element, Dewi Sinta. 
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Episode II (Hanoman Goes to Goddess Shinta) 
 
This episode recounts the Hanoman figure given by Sri Rama Wijaya as the White Death Father. That is, a servant of Sri Rama 

Wijaya's servant has a strong desire to seek Goddess Shinta. Hanoman is fearless in the face of obstacles and obstacles that endanger 
him. The journey that Hanoman traveled was extremely difficult, but thanks to his ability and determination he eventually reached his 
destination, the Royal Algerian Kingdom. 

The goddess Sayempraba knew that Hanoman was the ambassador of Sri Rama Wijaya, welcoming the arrival of Hanoman 
and the monkey soldiers by providing fruits and drinks. But all food and drink by Goddess Sayempraba had previously been poisoned. 
Hanoman and his soldiers were hungry and thirsty for all the food and drink they had available. Shortly after enjoying the meal, Hanoman 
and the monkey soldiers were shocked that they had become blind. Even though the eyes could not see, they continued their journey to 
Alengka, completing the mission to meet the Beloved Goddess. The temptation did not influence Hanoman's determination and desire 
to carry out his duties and responsibilities. The series of Hanoman episodes tells the Goddess of Shinta from the characters she talks 
about in the following series: 

 
 
 
 
           
 
 

€ 
 
 
 
 
 
 
 
Information:  
  : Transformation 
  : Pair of opposition 
€  : The unifying element  
Based on the above sequence, it is known that there are transformations in these stories. In the story of the knowledge to be 

transformed, found paired opposition and elements that unite the couple. Dewi Sayempraba became a third party who was a Hanoman 
teaser in carrying out her duties as a dutha, in order to undo going to Alengka and betraying Sri Rama Wijaya. Therefore this episode 
also explains that every pure intention will surely be surrounded by the temptation to deflect good intentions with bad intentions. There 
will be an antagonistic role which will incite a conscience to commit despicable acts in this life. 

Dewi Sayempraba is a concubine of Rahwana who has the duty to guard the Alengka border. In this opposition Hanoman and 
Dewi Sayempraba were brought together with the same element, which had loyalty. This episode shows the character's value of 
Responsibility. Because it tells the persistence of Hanoman to continue to carry out the mission without caring aral transverse before 
him. 

Based on a series of stories that have been shown above, to make it easier to understand the myth of the White Kethek Hanoman 
can be described the structure behind the story presented in the mythical story. The structure is as follows. 

 
Tabel 1. Structure of Transformation 
 

Situation  Semar Sri Rama Wijaya Hanoman Dewi Sayem-praba 
Episode I (Hanoman Sent to 
Deng into the State of 
Alengka) 

give orders 
 

give orders 
 

 Given orders to serve 
Sri Rama 

 Ordered to be dutiful 

- 

Episode II (Hanoman Goes 
to Goddess Shinta) 

 

   agitated Incite 

End of story Become a 
wise person 

A leader who 
gives full 
confidence to his 
messenger 

A figure who holds fast the 
principles of loyalty and 
responsibility 
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This episode sequence shows the stages of Hanoman Si Kethek Putih's journey in carrying out Sri Rama Wijaya's order to save 

Dewi Shinta. In this structure it can be seen that the existence of Hanoman figures cannot be separated from Semar, Sri Rama Wijaya 
and, Dewi Sayemprada. 

So it can be concluded that the position between Sri Rama Wijaya, Hanoman and Dewi Sayemprada based on the binner triangle 
and vowel-consonants according to Levi Strauss is as follows (Sarmini, 2002): 

Skema 1)     
        Hanoman   

  
  Sri Rama (+)………(-)Dewi Sayemprada 
 
  (-) 
 
 
 
Skema 2)    

     Sri Rama 
 
Hanoman (+)……………..(-) Rahwana 

         
    (-) 

 Information :  
(+)interpreted to mean positive 
(-)interpreted to mean negative 
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Abstract- The study was conducted in Ogbomoso zone with five 
local government areas to analyze the profitability of small-scale 
palm kernel oil producers. A survey was carried out with the use 
of purposive sampling technique to collect data from 60 
respondents with the use of interview schedule.  The collected data 
were analysed with the use of tables, frequencies, percentages and 
other tools that include benefit cost ratio and Cobb-Douglas 
production model were also used. 
          The result of the study showed that the production of palm 
kernel oil is profitable.  Most of them depend on electricity as their 
source of energy.  It was discovered that palm kernel producers in 
the study area are underdeveloped. Furthermore, the results 
revealed that the by-product (palm kernel cake) also contribute to 
the overall revenue. The adjusted coefficient of multiple 
determinations (r2) is 0.71.The Cost Benefit Ratio (BCR) is 1.42, 
which signifies that palm kernel oil production is profitable in the 
study area. 
          The study recommended development of new oil palm 
plantation and introduction of better varieties oil palm seedlings, 
all of which will serve as catalyst to minimize the problems 
encountered in buying the palm kernel and to enhance the 
production of palm kernel oil industry at large. 
 
Index Terms- Profitability, Palm kernel oil   Purposive, Benefit-
Cost Ratio 
 

I. INTRODUCTION 
alm oil is produced mainly in the southern part of Nigeria 
because of natural vegetation that is favorites to the growth of 

palm trees. Over 90 percent of the palm oil in Nigeria is from the 
wild palms, which are found in groves in most parts of the country 
Industrial use of palm oil has become very significant in Nigeria 
though, Palm oil export from Nigeria declined drastically as soon 
as crude oil was discovered in commercial quantity in Nigeria 
(CTA, 2007). 
           Palm kernel oil output in Nigeria had a very bad growth 
record in the past decade. The sharp decline in export stems from 
a rapidly expanding domestic demand for oil, which was not 
matched by output expansion.  Similarly, palm kernel, which is a 
product of the palm tree, did not also boost foreign earning of the 
country. Palm kernel production remained virtually stagnant 
between 1960 and 1972 except for the sharp decline that occurred 
between 1967 and 1969 to the civil war.  
           Nigeria’s share of total world palm kernel output decline 
from about 41 percent in 1965 to 32 percent in 1972.  Export 

declined rather sharply from 418 thousand Metric tons in 1960 to 
about 181 thousand metric tons in 1974. The decline is largely 
accounted for by a rapidly domestic demand particularly for 
industrial processing (FAO 2013). This is why is the proportion of 
palm kernel output exported decline from 97 percent in 1960 to 91 
percent in 1965 and 50 percent in 1972.  Throughout the period of 
oil boom, income from palm kernel was marked sharp annual 
fluctuations. This was more so for export income than product 
income as producer prices fluctuated less than export prices. 
            Oil Palm tree is one of the greatest economic assets a state 
or nation has, provided its importance is realized and potentials 
fully harnessed.  The Oil Palm products include Palm Oil, Palm 
Kernel Oil and Palm Kernel Cake. These can further be processes 
into RBD OLEIN (Cooking oil), Vegetable Ghee, Shortenings, 
Margarine, and CBS. CBE, Ice Cream, Dough, Creaming, 
Coating, and other specially fats.  Some other by-products of the 
Oil Palm include Palm wine, fatty alcohols as well as 
intermediates.  Nature so made it that all aspects of the Oil palm 
tree are useful and economically viable. 
            In an attempt to  restore the oil palm to its prime position 
as well as agriculture as the mainstay of the economy that the 
federal and state governments started revamping and establishing 
oil palm agencies. For example, states like Anambra, Abia, Cross 
river, and Rivers States established oil palm agencies while the 
federal government increased its funding to the Nigerian Institute 
of Oil research (NIFOR) Benin .Anambra State Oil Palm 
Development Agency, State, was charged to execute the small 
holder oil palm development scheme of the state government as 
well as Oil Palm plantations, nurseries and Oil Mills amongst. 
Like many government’s policies that are beautiful on paper but 
leave much to be desired in the implementation, the agency has 
wound up and the assets/liabilities were inherited by the State 
Ministry of Agriculture shortly after the creation of Anambra state 
in 1992. 
           Two kinds of oil are obtained from this oil palm; Palm Oil 
and Palm Kernel Oil.  Palm oil is extracted from the fleshy 
mesocarp of the fruit, which contains 45-55% oil, which varies 
from light yellow to orange-red in colour, and melts from 250 to 
500C.  For edible fat manufacture, the oil is bleached.  Palm oil 
contains saturated palmtic acid, oleic acid and linoleic acid, giving 
it a higher unsaturated acid content than palm kernel or coconut 
oils. Palm oil is used for manufacture of soaps and candles, and 
more recently, in manufacture of margarine and cooking fats.  
Palm oil used extensively in tin plate industry, protecting cleaned 
iron surfaces before the tin is applied.  Palm oil is also used as 
lubricant, in textile and rubber industries. Palm kernel oil is 

P 
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extracted from the kernel of endosperm, and contains about 50% 
oil.  Similar to coconut oil, with high content of saturated acids, 
mainly lauric, it is soild at normal temperatures in temperate areas, 
and is nearly colorless, varying from white to slightly yellow.  This 
non-drying oil is used in edible fats, in making ice cream and 
mayonnaise, in baked goods and confectioneries, and in the 
manufacture of soaps and detergents. Press cake, after extraction 
of oil from the kernels, used as livestock feed, containing 5-8% 
oil. 
 
1.1 Statement of the problem 
           Oil palm producing industries entails the production of 
palm oil, palm kernel oil/cake. Palm kernel oil is considered to be 
technically easy venture after palm oil and of all available sources 
of vegetable oil such as soybeans oil, sunflower oil, coconut oil 
and palm kernel oil. Palm kernel oil production could be 
established with low capital outlay (Hartley,1975). 
           Despite the encouraging nature of palm kernel oil 
production, not many people are involved in its production. The 
probable reasons could be that the local extractor machine used in 
extracting the oil is not is not economically efficient because when 
compared with the industrial machines it is lower in output and 
industrial machines has dryer it makes it possible to grind the palm 
kernel without sun dryer and also there is no market control in the 
oil industry, this has delayed the expansion of the palm kernel oil 
production. The increases in income and standard of living had 
increased local industries of palm kernel oil in Nigeria and have 
increased the demand for palm kernel.  
           The increase in cost of production due to high cost of input 
like electricity and inadequate working capital made it impossible 
for most of the investor in palm kernel oil to produce optimally. 
Based on the above this study uncovered the following mind 
bothering objectives: to determine how profitable palm kernel oil 
production is and factors that determines its profitability of the 
production in the study area. 
 

II. RESEARCH METHODOLOGY 
2.1 Area of study 
           The study area for this project is Ogbomoso.  It comprises 
of five local government areas namely: Ogbomoso north, 
ogbomoso south, Surulere.  Orire, and Ogo oluwa local 
government area. The climate condition favours sun drying of the 
palm kernel. The rainfall distribution annually is between 
1000mm and 1400mm FAO (2013). 
2.2 Sources and Types of Data Collected 
           The data used in this study were essentially from primary 
source. Structured questionnaires were used in collecting 
information on the scoio-economic characteristics of respondents 
such as age, marital status, sex family size, educational level, year 
of experience. Input-output data such as output of oil, output of 
palm kernel cake, cost of input, labour input were also collected. 
2.4 Method of Data Collection 
           The method employed was interview via the use of 
structured questionnaire purposive sampling technique was 
employed in selecting the palm kernel oil producers. Sixty 
respondents were interviewed in order to get needed information. 
Fifteen respondents from each local government were contacted. 
2.5 Analytical Techniques 

           characteristics of the palm kernel oil producers.  Cost and 
returns on production were analyzed via the benefit cost ratio 
(BCR). 
 
2.6 Input Oriented Measures 
           Farrell (1957) illustrated his idea using a simple example 
involving firms, which use two input (X1 andX2) to produce a 
simple output (Y).In this study however a total of 60 respondents 
were sample for the study with a total of six inputs. 
 Y is the palm kernel oil output in naira 
The inputs are: 
 X1 = Total palm kernel cost (#) 
 X2 = Cost of electricity (#) 
 X3 = Cost o machine (depreciation 
calculate)(#) 
 X4 = rent paid on building and site (#) 
 X5 = Transportation cost (#) 
 X6 = Wage paid to labourers (#) 
(a) Profitability measurement of Palm kernel oil  
(i) Costs Concept 
Total cost   =  Total fixed 
cost + variable costs 
   i.e TC   =  TFC +TVC 
where, 
TC    =  Total costs 
TCV    =  Total 
variable costs 
TFC    =  Total fixed 
costs 
(ii) Revenue Concept  
Revenue Generated from Palm kernel oil Production 
Therefore, 
Revenue  = Total quantities of palm kernel oil sold x Unit 
price of palmkernel oil sold                           =   QTxPx 
Where Qr  = Total quantities of goods  
Px  = Unit price of output X. 
(iii) Benefit Cost Ratio (BCR) 
This is another measure of profitability, and it determines the 
worthwhile of a business 
BCR = Total revenue  
                     Total costs. 
  
           Investment criteria require that BCR should be greater than 
one (i.e BCR>1) before a business can be termed profitable 
(Adegeye and Dittoh, 1985). 
 
(b) Model Specification 
           A production function was specified and estimated to 
determine the relationship between the output and the various 
inputs used.  The actual model specified has the general form: 
Linear Y=bo+b1x1+b2X2 +…+bij Xij+U1 
Cobb – Douglas Y=boX1X2b2…Xijbij+U2… 
  
           Where Y is the dependent variable and Xi through Xii are 
explanatory variables, bo is a constant and bi through bii are the 
regression coefficients terms expected to fulfill  all Ordinary Least 
Square assumption (OLS).The cob-Douglas function was 
converted to the double log form so that it could be solved by 
ordinary least square method. 
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The empirical Cobb-Douglas model to be estimated is therefore 
specified as:  
Ln(Yj)=bo+biLnX1+b2LnX2+…bii LnXii+Uj… 
 
2.7   Results and Discussion 
           Personal characteristics of palm kernel oil producers 
discussed include Age, family size educational status, Years of 
experience, Sex. 

(i) Age 
           The respondents in the study area are aged between 20-
60years. The categorization is as shown in table 1 below. The 
statistics shows that majority of producers fall between ages 31-
40years (52.5%) and 21-30years (30.6%) respectively. The age 
distribution of producers has implication on productivity, as these 
people still have enough strength to run around and manage the 
production effectively. 

(ii) Education 
           The educational distribution of producers is as shown in the 
table below. Although it does not follow the expected outcome 
trend in the study area (i.e. the more educated they are, the better 
their expected performance).This can however be linked with the 
year of experience since productivity is expected to increase with 
year of experience. Majority of the producers have secondary 
education, which is 45.0 percent. This however may not be 
connected to efficiency, as their academic attainment may not 
necessarily mean that they have adequate knowledge of palm 
kernel oil production. It is therefore possible that a particular 
producer who has little education level but is adequately trained in 
production of palm kernel oil will be efficient than another farmer 
with tertiary education but have little knowledge of the palm 
kernel oil production. Revelation of education level of the 
respondents indicates that 28.0 percent have primary education 
and 7 percent   have adult education and 3.33% are non-educated. 
There is however no producers that is completely illiterate since 
basic education is needed to be equipped properly for production 
of the oil for operations and management. 

(iii) Respondents Years in Production 
           The table shows that about 31.66(19 respondents) percent 
of the producers have spent between less than 5 years, while 15(32 
respondents) percent have been in the palm kernel oil production 
for between 5-10 years of experience and 11-15 years of 
production experience recorded 68.33(9respondents) percent. 
These results shows that, the industry is just been joined by new 
entrants in the last 15 years. These might be as a result of the 
increasing demand for palm kernel oil both aboard and home as 
caused by awareness (in recent times) on its low cost of production 
and it free fatty acid.  Profitability is however the major motivating 
factor causing the observed rush into the industry in recent years. 

(iv) Respondent Marital Status 
           Table 1 shows that about 32.2% are single while 67.8% are 
married; it shows that majority of the palm kernel oil producers 
are married. This however may not connected to efficiency, as 
their marital status may not necessary mean that they have 
adequate knowledge of palm kernel oil production. 

(v) Respondent Source of Finance 
           Table 1 reveal that only 2 percent of the palm kernel oil 
producers in the study area have access to bank loans.  The rest 98 
percent do not have access to credit facilities. Reasons for this are 
that most of the producers operate on a relatively small-scale and 

so could not provide collateral security as demand by the formal 
lending institution. This restrains creditors from giving loans to 
them. 
 
Table 1:    Distributions of Socio-economic Characteristics of 

Palm Kernel Oil Producers. 
 

Age Frequency Percentage 
20 2.0 3.4 
21-30 18.0 30.6 
31-40 32.0 52.5 
>50 8.0 13.5 
Total  60 100.0 
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2.9   
Analysis of 
Cost and returns 
Total variable cost=10,450,500 
Total fixed cost = 9,770.500 
Total cost (TC)=TVC +TFC 
  = N 10,450,500 + N 9,770,500.00 
  =N20, 221, 000 
(i) Total Revenue (TR) = N28, 800,000 
Profit =TR – TC 
 =N 28,800,000 – N 20,221,000 
          = N8, 579,000 
        =N7797900 
       π=Profit 
       TR=Total Revenue 
TC=Total cost 
TFC=Total fixed cost 
TVC=total variable cost 
(ii) Benefit Cost Ratio = Total Revenue  
    Total cost 
BCR   = N 28,800,000 

 
                   N 20,221,000 

 

 
                                = N 1,424,237 
The criteria judgment is BCR=>1; hence with BCR of 1.424 palm 
kernel oil production is profitable in the study area.  
 
 
  (iii)    Profit, (One tone) of Palm Kernel in a Day 

(i) Input Costs 
1TON  = N45,000 input per day 
Labour  = (a day) = N400 input per day 
Electricity = N450.33 input per day 
   Rent =N400.00 input per day 
   Total=450.33 + N400+N400+N45000=N46,250.33 input per 
day 
   (iv) Output on One Tonne per day 
    540 Liters of palm kernel oil at N155 per liter per day 
    540 * N 150=N81, 000per day 
   450kg of palm kernel cake at N10 per kilo 
   450x N 10  = N 4,500per day 
    Total  = N 81,000+4,500per day 

Educational level Frequency  Percentage 
no formal education 2 3.33 
adult education 4 7.00 
primary education 17 28.00 
secondary education 27 45.0 
Tertiary education 10 16.67 
Total 60 100.00 
Years of Experience Frequency Percentage 
Less than 5 19 31.66 
5-10 32 53.34 
11-15 9 15.00 
Total 60 100.0 
Marital Status Frequency Percentage  

Signle 19 31.67 
Married 41 68.33 
Total 60 100.0 
Source of Credit Frequency Percentage  

Cooperative Society 40 66.69 
Friends 18 30.0 
Banks 
 

2 
 

3.33 
 

Total                                      60 100 
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  = N85, 500per day  
(v) Profit on the production on a day  
Profit (π) =  TR – TC 
      = N 85,500-46,250.33 
          π = N39, 250 per one tone per day 
Judging from the value of net profit made on a one tone basis it 
shows that upon every N46250.33 investment N39, 250. 
 
(vi)  Input-Output relationship 
           The production function used with the best fitting function 
was Cobb-Douglas production function; it has the highest 
coefficient of determination (R2) which measures the relationship 
between the production inputs (independent or explanatory 
variables) and the output (dependent variable) O’Farrell e tal 
(2006).  It also has the lowest standard error. 
 
The function was fitted as: 
Y = AX1

b1X2
b2X3

b3X4
b4X5b5X6b6 

The function was   linearised by taking the logarithm of both sides 
hence the term double log 
Log y = 
a+b1logX1+b2logX2+b3logX3+b4logX4+b5logX5+b6logX6+log 
u 
Where   =  Y = Palm kernel oil 
(output in Nigeria) 
X1   X1 = Total palm kernel 
cost in Naira 
   X2 = Total of electricity 
consumed 
   X3 = Cost of machine 
(depreciation calculated) 
   X4 = Rent paid on 
building and site  
   X5 = Transportation cost 
   X6 = salary paid to 
laborers 
   a = intercept 
   b1 = coefficient of X1 
(i+1to6).  
 
           The result shows that the adjusted R square (R2) equal 
0.710, this reveals that 71% of the total variation in the palm kernel 
oil production output is explained by variation in explanatory 
variables included in the equation. Three explanatory variables are 
significantly explained palm kernel oil output variation at 5% and 
10% respectively. The variables are cost of palm kernel oil(X1), 
rent(X4) and transport(X5). Their coefficients are of positive 
direction, indicating, that the relationship between the (significant) 
independent variables and output (dependent) variable is of direct 
relationship. The interpretation of the relationship is that for a unit 
increase in the significant (explanatory) variables will increase the 
palm kernel oil output. 
 
 
 
 
 
 
 

Table 2: Regression Parameters from Cobb-Douglas 
Production function. 

 
 Coefficien

t 
Standar
d error 

t-
statisti
c 

P-value 

 a (Intercept) 2.986 1.184 -2.523 0.105* 
X1(palmkenelcos
t) 

0.662 0.072 9.155 0.000** 

X2(electricitycost
) 

0.0991 0.151 0.657 0.514 

X3(machinecost) 0.812 0.098 -0.825 0.413 
X4(rent) 0.289 0.073 3.974 0.000*

* 
X5(transport) 1.052 0.186 5.645 0.000*

* 
X6(laboursalary) 0.023 0.283 0.082 0.935 

 
Multiple R  =  0.811 
R square (R2)  = 0.730 
Adjusted R square (R2) = 0.710 
 F*  = 42.228.  
* 10% Probability level of significant 
** 5% Probability level of significant 
 

III. SUMMARY 
           The study discovered that majority 52.5 percent of the palm 
kernel oil producers in the study area fall within 31–40 year old. It 
was also found that 45 percent of the respondents in the had 
secondary education, 28 percent of primary education, while 16.67 
percent and 7 percent are of tertiary and adult education 
respectively.  
           More than half 67.8 percent of the respondents are married 
and just 32.2 percent are single, it was discovered that majority of 
the respondents 98 percent do not have access to credit facilities. 
           It was found out that one tone of the palm kernel yields 540 
litres of palm kernel oil 450 liters of palm oil 450kg of palm kernel 
cake and fifteen kilogram of sludge. 
           Palm kernel industry establishment in the study area 
involved constructing a machine (local extractor) and connect it to 
an electric motor of three-phase lack of capital and information 
about the location to buy the palm kernel and weather forecast 
were discovered to to be  the major hindrance against economic 
development of palm kernel oil production in the study area. 
           The input-output analysis using Cobb-Douglas, regress 
model revealed that there is statistical significant, relationship 
between palm kernel production inputs(cost of palm kernel,cost of 
rent and transportation cost) and palm kernel oil yield. probability 
level. The value of adjusted R Square (0.71) obtained showed that 
71% of the total variation in the oil yield was explained by 
variation in the production inputs. The study shows  that  BCR of            
1.42 was found for the palm kernel oil production in the study area. 
The estimated coefficient of X1, X2, X4, X5 & X6 carry a positive 
sign which indicates that 1% increase in each of the variables 
would increase the (TPPX1) by0.66%, 0.99%, 01.05% and 0.02%. 
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IV. CONCLUSION 
            The potential prospects for palm kernel oil production of 
the study area are enormous.  The value of the net profit and 
benefit cost ratio showed that palm kernel oil production in the 
study area is profitable. 
 

V. RECOMMENDATION 
           For the palm kernel producers to be able to produce at 
optimal level, the government should intervene at reducing the 
tariff paid by producers to produce officers. 
           These will go a long was in reducing the final price of the 
oil. 
           Also government should encourage oil plantation and 
introduction of new varieties.  This will be of immense benefits in 
improving availability of the raw material (palm kernel). 
           Furthermore, government a should rigorously embark on 
producer public enlightenment campaign on the new technology 
of palm kernel oil production 
           Establishment of warehouse will play a vital role in 
minimizing the input cost  due to the transportation, stabilizing the 
market prices and increasing the market demand for the oil.  
Increase supply of electricity will to a long way to increase the 
output of the industry because electricity is the key to the 
effectiveness of the industry. Government should encourage 
foreign investors to invest and provide employment through   
establishment of more palm kernel oil industry. 
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Abstract- The effect of POE Lerning Model and Achievement Motivation on the Spiritual & Social Competence of Madrasah 
Tsanawiyah (MTs) Students in Social Studies. This study aims to determine the effect of learning model predict observe explain (POE) 
and achievement motivation applied in the experimental class and learning model direct instruction (DI) that is applied to the control 
class on material excellence and limitations between students towards the spiritual and social competence of students Madrasah 
Tsanawiyah (MTs). This research is based on a scientific-based learning model in social studies learning to improve the spiritual and 
social competence of students facing the 21st century. The research was conducted at MTsN 9 Kediri with sampling techniques using 
simple random sampling. Data collection techniques using questionnaires and observations. The achievement motivation instrument 
uses LAMB (achievement motivation questionnaire sheet). While the spiritual and social attitude competency instruments use LOKSS-
S (observation sheet of spiritual and social attitudes). Research tools using syllabus, RPP, textbooks and LKS. Data analysis techniques 
using statistical methods with the help of SPSS software for window version 23.00. Normality test uses Shapiro Wilk and homogeneity 
test uses Levenue test. Data analysis using ANAVA univariate pathways. The results of the hypothesis study show: 1) that the 
significance value that follows the POE and DI learning model is 0.785, which means that it is non-significant. This shows that there is 
no difference in the competence of students' spiritual and social attitudes between those who follow the POE learning model and the DI 
learning model; 2) a significance value of 0.169 means non-significant. This shows that there is no difference in the competence of 
students' spiritual and social attitudes between those who have low achievement motivation and those who have high achievement 
motivation; and 3) significance value of 0.494 means non-significant. This shows that there is no interaction between learning models 
(POE and DI) and achievement motivation (low and high) on the competence of students' spiritual and social attitudes. Conclusion of 
hypotheses 1,2 and 3 accept H0 and reject H1. 
 
Index Terms- Achievement Motivation, DI Learning Model,  POE Learning Model, Spiritual and Social Competence 
 
 

I. INTRODUCTION 
Spiritual and social competencies are aimed at getting outputs of character and mental readiness in facing the global era. Rose 

& Krasnor (2006) state that social competence is defined as effectiveness in social interactions, seen as an organizational structure with 
transactional, context-dependent, and specific objectives. Four general approaches to the operational definition of social competence 
include social skills, sociometric status, relationships and functional outcomes. In line with this Wentzel (1991) states that three aspects 
of social competence, namely the behavior of responsibility, self-confidence and sociometric status influence knowledge competence. 
the results of the multiple regression analysis show that when calculating student IQ, gender, ethnicity, absenteeism and family 
structure, socially responsible behavior has a big effect on student scores and two other aspects of social competence. Spiritual and 
social competencies become the basis for knowledge and skills competencies. This means that if students have a good attitude and 
spiritual competence, the knowledge and skills competencies students have will bring great benefits to world life in the 21st century. 
Therefore, spiritual and social competence is important to be taught to students through various learning models such as POE. 

The POE syntax includes indicators to be achieved in spiritual and social competence, for example at thestage predict contains 
indicators of spiritual competence such as praying before the lesson begins. In thestage Observe contains indicators of mutual 
cooperation, such as collaborating in group work. In thestage explain contains the attitude of trust as students explain the difference 
between the allegations made at thestages predict and observe in front of the class with confidence. Thus spiritual and social competence 
will be formed in the learning process of students in school.  
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II. THEORITICAL FRAMEWORK 
2.1 POE Learning 

POE learning model was first introduced by White and Gunstone in 1995 in his book entitled Probing Understanding (Kearney 
et al., 2001). The POE learning model is one of the constructivist-based teaching strategies using scientific steps. Muna (2017) 
states that the POE learning model is based on constructivism learning theory. Constructivism learning theory emphasizes new 
knowledge that is built on existing knowledge or that is already possessed by students. The constructivist underlying POE 
emphasizes authentic learning, not artificial. Authentic learning is the process of interacting a person with objects that are studied 
in real terms, not just studying texts, and most importantly how to relate these texts to real conditions (Suprijono, 2012, p. 39). 
Rahman (2012) states that the learning model POE consists of three steps as described below. 
  

1  Predict (making predictions) is a process of making guesses about an event or phenomenon. Students predict the answer 
to a problem presented by the teacher, then students write these predictions and their reasons. Students make initial guesses 
based on the initial knowledge they have. 

2  Observe (observation) is a process of students making observations about what is happening. Students make observations 
either directly or indirectly, students record what they observe, linking their predictions before with the results of 
observations they get. 

3  Explain (explain) is a process of students providing an explanation of the compatibility between the allegations with the 
observations they have made from the observation stage. 

Anisa, Masykuri, and Yamtinah (2013) stated the steps in POE are efficient for encouraging students to be active in learning, 
because they involve students in predicting a phenomenon, making observations and explaining the results of observations. 
Nuramelia (2017) states that the three elements of the POE learning model encourage students and teachers to have the same 
perception of knowledge using POE steps. Hudson (2010) revealed that learning strategies will determine the shape of student 
learning environments. The use of POE learning strategies creates a positive learning environment (innovative, flexible, and 
communicative) for students in learning a knowledge. 

2.2  DI Learning  
Direct instruction learning model is a learning model designed for mastery of procedural knowledge, declarative knowledge and 
various skills (Suprijono, 2012, p. 50). DI is known as active teaching or whole-class teaching. This learning model is supported 
by theories of learning behaviorism and social learning theories. Both of these theories emphasize learning as a behavior change 
using aapproach modeling in the following sequence. 
1  Establishing set is the phase of conveying objectives and preparing students. 

2  Demonstrating is the phase of demonstrating knowledge or skills. 

3  Guided practice is the phase of guiding students when working on assignments. 

4  Feed back is phase check understanding and give feedback. 

5  Extended practice is phase provide opportunities for advanced training and application. 

2.3  Achievement Motivation 
Achievement Motivation comes from the word motive meaning effort that drives someone to act or do something, referring to the 
notion of motive, motivation can be interpreted as a driving force that has become active (Sardiman, 2014, p. 73). McClelland 
states that the drive to go to certain conditions one of which is achievement motivation (Danim, 2012, p. 32). Morgan states that 
motivation is related to three things, as well as aspects of motivation. These three things are conditions that encourage behavior 
(motivating states), behaviors that are driven by these conditions (motivated behavior), and the purpose of the behavior (goals or 
ends of such behavior) (Soemanto, 2006, p. 2016). 
The concept of achievement motivation was first formulated by Henry Alexander Murray. Murray uses the term need for 
achievement (need for achievement) for achievement motivation, which is described as a desire or tendency to do something 
difficult as quickly and as well as possible (Purwanto, 2014). According to Murray, achievement motivation is the driving force 
to achieve the highest level of learning achievement for the sake of expectations of himself (Winkle, 2014). 
McCleland stated that motivation will be deeper if everyone is aware of three needs, namely: (1) need for achievement (need for 
achievement); (2) need for power (need for power); (3) need for affiliation (the need for affiliation) (Siagian, 2012, p. 166). The 
point is achievement motivation is the desire and encouragement that exists in a person to achieve a goal that is the hope of 
themselves so as to enable optimal achievement. According to McClelland (1987) the characteristics of people who are motivated 
to excel are: (1) want to always look for achievement; (2) like competition; (3) always want to excel; (4) likes realistic challenges; 
(5) want more feedback about successes and failures compared to people with low achievements. 
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2.4 Spiritual and Social Competence 
Attitude assessment is an assessment of student behavior from educational outcomes inside and outside the classroom. Basuki and 
Haryanto stated that attitudes are students' responses regarding what they like or dislike about an object (2015, p. 189). In social 
studies competency attitudes are classified into spiritual and social attitudes. Azwar (2013, p.5) states that social attitude as a 
behavior, tendency or anticipatory readiness, predisposition to adjust to social situations or responses to conditioned social stimuli. 
Attitude competency assessment in learning is a series of activities designed to measure student attitudes as a result of learning 
programs. Attitude assessment is carried out using observation techniques by subject teachers, counseling guidance teachers, and 
homeroom teachers written in journal books. The Center for Educational Development and Education Personnel of the Ministry of 
Education and Culture provides a benchmark component of social attitudes in the 2013 curriculum. These components include 
honesty, discipline, responsibility, courtesy, mutual cooperation, tolerance and confidence. While the spiritual and social attitude 
competency indicators in social studies subjects in this study include: (1) religious, (2) honest, (3) discipline, (4) mutual cooperation, 
and (5) polite.  

III. METHOD 
This research is quantitative using an experimental design with a factorial design. Sugiyono (2016) states that the factorial design is a 
modification of the true experimentaldesign, the research design that pays attention to the possibility of a moderator variable that 
influences the treatment (independent variable) on the outcome (the dependent variable). The sampling technique in this study uses 
simple random sampling , which is a technique of taking sample members randomly without regard to strata in the population because 
the members are homogeneous. The technique is done by drawing to determine the experimental class and the control class. 
Data collection techniques using questionnaires and observations. Instrument of achievement motivation uses LAMB (achievement 
motivation questionnaire sheet). While the instruments of spiritual and social competency variables use LOKSS-S (observation sheet of 
spiritual and social attitudes). The POE and DI learning models are equipped with learning devices consisting of syllabi, RPP, LKS and 
student textbooks and have been tested for validity and reliability. Testing requirements consist of tests of normality and homogeneity. 
Test for normality using Shapiro Wilk. While the homogeneity test uses the leveneu test. Hypothesis testing is done after the test 
requirements are normally distributed and homogeneous. In this study, hypothesis testing was carried out using an univariate two-way 
anova using SPSS for window version 23.00 with an error rate of 0.05. 
 

IV. RESULT AND DISCUSSION 
4.1  Description of Student Spiritual and Social Competency Score Data 

4.1.1  Data on Spiritual and Social Competency Scores for POE Class Students 

Data on spiritual and social competency scores of students is taken by observing student behavior during the learning process 
by filling in LOKSS-S. Then it is analyzed using the description analysis program SPSS for window version 23.00. The results 
of the data description analysis are presented in the following Table 1. 

  
Table 1 

Tabel Results of Descriptive Analysis of Students’ Spiritual & Social Competensy Scores 
 KSS 

POE 
KSS 
DI 

KSS 
MR 

KSS 
MT 

KSS POE 
MR 

KSS POE 
MT 

KSS DI 
MR 

KSS DI 
MT 

N Valid  
Missing 
Mean 
Std Deviation 
Variance 
Skewness 
Std. Error of Kurtosis 
Kurtosis 
Std Error of Kurtosis 
Range 
Minimum 
Maximum 

32 
0 

14.18 
3.57 

12.80 
-.1,00 

 .41 
-1.04 

 .80 
12.00 
8.00 

20.00 

32 
0 

13.93 
3.71 

13.80 
-.32 
.41 

-.92 
.80 

13.00 
7.00 

20.00 

32 
0 

13.43 
3.99 

15.93 
.10 
.41 

-1.25 
.80 

13.00 
7.00 

20.00 

32 
0 

14.56 
3.24 

10.51 
-.55 
.41 

-.12 
.80 

13.00 
7.00 

20.00 

16 
16 

13.25 
4.25 

18.06 
.32 
.56 

-1.44 
1.09 

12.00 
8.00 

20.00 

16 
16 

15.12 
2.55 
6.51 

.11 

.56 
-.77 
1.09 
9.00 

11.00 
20.00 

16 
16 

13.75 
3.87 

15.00 
-.24 
.56 

-.95 
1.09 

13.00 
7.00 

20.00 

16 
16 

14.25 
3.67 

13.53 
-.54 
.56 

-.69 
1.09 

12.00 
7.00 

19.00 
Based on data Table 1 results of descriptive analysis of KSS-S scores of POE classes it is known that of 32 students getting 
the lowest score of 8.00 and the highest score of 20.00. The average score of 14.18 with standard deviation of 3.57. While 
swekness is -0.10 and kurtosis is -1.04. This means that the POE class's spiritual and social competency score data are 
normally distributed. 
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4.1.2   Data on Spiritual and Social Competency Scores of Class DI Students 

Based on the data in Table 1, the results of descriptive analysis of the KSS-S score of DI classes revealed that 32 students 
received the lowest score of 7.00 and the highest score of 20.00. The average score of 13.93 with a standard deviation of 3.71. 
While swekness of -0.32 and kurtosis of -0.92. This means that the DI class spiritual and social competency score data is 
normally distributed. 

4.1.3   Data on Spiritual and Social Competency Scores of Students Low Motivation Group 

Based on the data in Table 1 results of the descriptive analysis of the KSS-S score of low motivation students it is known that of 
32 students getting the lowest score of 7.00 and the highest score of 20.00. The average score of 13.43 with a standard deviation 
of 3.99. While swekness is 0.10 and kurtosis is -1.25. This means that the data on the spiritual and social competency scores of 
low motivation groups is normally distributed. 

4.1.4   Spiritual and Social Competency Score Data of High Motivation Group Students 

Based on the data from the descriptive analysis of the KSS-S score of high motivation students it is known that of 32 students 
getting the lowest score of 7.00 and the highest score of 20.00. The average score of 14.56 with a standard deviation at 3.24. 
While swekness of -0.55 and kurtosis of -0.12. This means that data is normally distributed. 

4.1.5  Data on Spiritual and Social Competency Scores of POE Class Students Low Motivation Group 

Based on the data in Table 1, the results of descriptive analysis of KSS-S scores of POE class students of low motivation groups 
are known that of the 32 students getting the lowest score of 8.00 and the highest score of 20.00. The average score of 13.25 
with a standard deviation of 4.25. While swekness is 0.32 and kurtosis is -1.44. This means that data is normally distributed. 

4.1.6  Spiritual and Social Competency Score Data of POE Class Students High Motivation Group 

Based on data from the descriptive analysis results of the SSC-S score of high motivation POE students it is known that of 32 
students getting the lowest score of 11.00 and the highest score of 20.00. The average score of 15.12 with a standard deviation 
of 2.55. While swekness is 0.11 and kurtosis is -0.77. This means that data is normally distributed. 

4.1.7  Spiritual and Social Competency Scores Data Class Students in the Low Motivation Group 

Based on data Table descriptive analysis results KSS-S scores of students in the low motivation group known that of the 32 
students get the lowest score of 7.00 and the highest score of 20.00. The average score of 13.75 with a standard deviation of 
3.87. While swekness of -0.24 and kurtosis of -0.95. This means that data is normally distributed. 

4.1.8  Spiritual and Social Competency Scores Data Class Students in the High Motivation Group 

Based on descriptive analysis of the KSS-S score of classes in the high motivation group it is known that of 32 students getting 
the lowest score of 7.00 and the highest score of 19.00. The average score of 14.25 with a standard deviation of 3.67. While 
swekness is 0.54 and kurtosis is -0.69. This means that data is normally distributed. 
 

4.2  Test Requirements (Normality Test and Homogeneity Test) 

4.2.1  Normality Test  

Normality test is conducted to find out whether the sample is from a population that is normally distributed or not. In this study 
using thetest Shapiro Wilk, by taking an error rate ά of 0.05 and the number of samples more than 30. To find out whether or 
not normal data samples by comparing the sig value with a significance level of 0.05. If the value of sig. > 0.05 then the data 
sample is normally distributed and if the value of sig. <0.05 then the data sample is not normally distributed. The presentation 
of normality test is presented below. 

4.2.1.1  Normality Test Observation Score Competency of Spiritual and Social POE Class 

Analysis of the normality test data with Shapiro-Wilk in the POE class shows a value of more than 0.05 which is equal to 0.267. 
This means that the spiritual and social IPS KKA competency score data is normally distributed. 
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4.2.1.2   Normality Test of Observation Competency Score of Spiritual and Social in DI 

Analysis of the normality test data with Shapiro-Wilk in the DI class showed a significance value of 0.153. This shows that the 
significance value is more than 0.05, meaning that the social and social competency score data of IPS KKA class DI is normally 
distributed. 

4.2.1.3  Normality Test Observation Scores for Spiritual and Social Competencies Low Achievement Motivation Group  

The results of the normality competency score test for spiritual and social of groups of students with low achievement motivation 
can be seen that the significance value of 0.071. This shows that the significance value is more than 0.05, meaning that the data 
is normally distributed. 

4.2.1.4  Normality Test Observation Score Competency of Spiritual and Social High Achievement Motivation Group 
Based on the results of the normality competency test scores of spiritual and social groups of students with high achievement 
motivation can be seen that the significance value of 0.372. This shows that the significance value is more than 0.05, meaning 
that the data is normally distributed. 

 
4.2.1.5  Normality Test Observation Score Spiritual and Social Competence POE Class with Low Achievement Motivation 
 
Based on the results of the normality competency score test of spiritual and social POE classes with low achievement motivation 
can be seen that the significance value is 0.099. This shows that the significance value is more than 0.05, meaning that the data 
is normally distributed. 

 
4.2.1.6  Normality Test Observation Score Spiritual and Social Competence POE Class with High Achievement Motivation 

 
Based on data on the results of the normality test score of the spiritual and social competence of the POE class with high 
achievement motivation it can be seen that the significance value is 0.815. This shows that the significance value is more than 
0.05, meaning that the data is normally distributed. 

 
4.2.1.7  Normality Observation Test Competency Score for Spiritual and Social of Class DI with Low Achievement 
Motivation. 

 
Based on the data on the results of the normality competency test scores of spiritual and social of the DI class with low 
achievement motivation it can be seen that the significance value is 0.538. This shows that the significance value is more than 
0.05, meaning that the data is normally distributed. 

 
4.2.1.8  Normality Observation Test Competency Score for Spiritual and Social of Class DI with High Achievement 
Motivation 

 
Based on the results of the normality score test of spiritual and social competency of DI classes with high achievement 
motivation it can be seen that the significance value is 0.282. This shows that the significance value is more than 0.05, meaning 
that the data is normally distributed. 

  
4.2.2  Homogeneity Test  

Homogeneity test is carried out to test the variance of the spiritual and social competency observation score data, the knowledge 
competency test score data and the critical thinking ability test material advantages and limitations between spaces. In this study 
the homogeneity test using SPSS for windos version 23.00. If the significance value is less than 0.05 then the data is not 
homogeneous, if the significance value is more than 0.05 then the data is homogeneous. The homogeneity test recapitulation is 
presented below. 

4.2.2.1 Homogeneity Test of Spiritual and Social Competency Score of POE and DI Classes 
Table 2 

Homogeneity Test Result Data Competency Score Class POE and DI 
  Levene Statistic df1 df2 Sig 

The spiritual & 
social competency 
Class POE & DI 
 
 

Based on Mean 
Based on Median 
Based on Median and with 
adjusted df 
Based on trimmed mean 

.057 

.014 

.014 
 

.051 

1 
1 
1 
 

1 

62 
62 

59.82 
 

62 

.812 

.905 

.905 
 

.823 
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Based on homogeneity test data in Table 2 of the spiritual and social competency score of IPS KKA has a significance value 
of 0.812. This shows that the significance value is more than 0.05, meaning that the data of the two classes is assumed to be 
homogeneous. 
 

4.2.2.2  Homogeneity Test of Spiritual and Social Competency Score Low Achievement Motivation and High Achievement 
Motivation 

Table 3 
Homogeneity Test Result Data Competency Score Low Achievement Motivation and High Achievement Motivation 

  Levene Statistic df1 df2 Sig 
The spiritual & 
social competency 
LAM & HAM 
 
 

Based on Mean 
Based on Median 
Based on Median and with 
adjusted df 
Based on trimmed mean 

3.140 
3.195 
3.195 

 
3.171 

1 
1 
1 
 

1 

62 
62 

61.961 
 

62 

.081 

.079 

.079 
 

.080 
 

Based on the data in Table 3 it can be seen that the homogeneity test results have a significance value of 0.081. This shows that 
the significance value is more than 0.05, meaning that the data of the two groups are assumed to be homogeneous. 

4.2.2.3  Homogeneity Test Spiritual and Social Competency Score POE Class Low Achievement Motivation Group and High 
Achievement Motivation 
 

Table 4 
Homogeneity Test Result Data Competency Score POE Class Low Achievement Motivation and High Achievement 
Motivation 

  Levene Statistic df1 df2 Sig 
The spiritual & 
social competency 
Class POE With 
LAM & HAM 
 

Based on Mean 
Based on Median 
Based on Median and with 
adjusted df 
Based on trimmed mean 

1.066 
.982 
.982 

 
1.033 

1 
1 
1 
 

1 

30 
30 

29.994 
 

30 

.310 

.330 

.330 
 

.318 
 

Based on the data in Table 4 it can be seen that the homogeneity test results have a significance value of 0.310. This shows 
that the significance value is more than 0.05, meaning that the POE class data with different groups is assumed to be 
homogeneous. 
 

4.2.2.4  Homogeneity Test of Class Spiritual and Social Competency Score in the Low Achievement Motivation Group and High 
Achievement Motivation 
 

Table 5 
Homogeneity Test Result Data Competency Score DI Class Low Achievement Motivation and High Achievement Motivation 

  Levene Statistic df1 df2 Sig 
The spiritual & 
social competency 
Class DI With LAM 
& HAM 
 

Based on Mean 
Based on Median 
Based on Median and with 
adjusted df 
Based on trimmed mean 

.170 

.023 

.023 
 

.165 

1 
1 
1 
 

1 

30 
30 

29.258 
 

30 

.683 

.880 

.880 
 

.688 
 

Based on the data in Table 5 it can be seen that the homogeneity test results have a significance value of 0.683. This shows 
that the significance value is more than 0.05, meaning the DI class data with different groups is assumed to be homogeneous. 

  
4.3   Hypothesis Testing  

Hypothesis testing is carried out after the prerequisite tests are normally distributed and homogeneous. In this study, hypothesis 
testing was carried out using an univariate two-way anova using SPSS for window version 23.00 with an error rate of 0.05. The 
hypothesis testing in this study includes the influence of the POE learning model and achievement motivation on spiritual and social 
competencies, knowledge competencies and critical thinking abilities. 
4.3.1   Hypothesis Testing Competence of Spiritual and Social POE Class and DI Class 

H0: There is no difference in the spiritual and social competence of social studies KKA between those who follow the POE 
learning model and the DI learning model. 
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H1: There is a difference in the spiritual and social competence of social studies KKA between those who follow the POE 
learning model and the DI learning model. 

Data on the results of testing the hypothesis of spiritual and social competence are presented below. 
Table 6 

Table of Hypothesis Competency Test Results Spiritual & & Social  
Source Type III Sum of Squares df Mean Square F Sig 

Corrected Model 
Intercept 

Learning Model 
Achievement Motiv 

LM * AM 
Error 
Total 

Corrected Total 

32.250a 
12656.250 

1.000 
25.000 

6.250 
793.500 

13482.000 
825.750 

3 
1 
1 
1 
1 

60 
64 
63 

10.750 
12656.250 

1.000 
25.000 

6.250 
13.225 

 
 

.813 
956.994 

.076 
1.890 

.473 

.492 

.000 

.784 

.174 

.494 

R Squared = ,039 (Adjusted R Squared = -,009) 
The test data of hypothesis testing shows that the significance value of the learning model of 0.784 means non-significant. This 
shows that there is no difference between spiritual and social competencies between those who follow the POE and DI learning 
models. The conclusion is to accept H0 and reject H1.  

  
4.3.2  Hypothesis Testing Competence of Spiritual and Social The Low Achievement Motivation and High Achievement Motivation 

Groups. 
H0: There is no difference in the spiritual and social competence of social studies KKA between those who have low 

achievement motivation and those who have high achievement motivation. 
H1: There is a difference in the spiritual and social competence of social studies KKA between those who have low achievement 

motivation and those who have high achievement motivation. 
  

Based on the data in Table 6 it can be concluded that the significance value of achievement motivation of 0.174 means non-
significant. This shows that there is no difference in the spiritual and social competence of social studies KKA between those 
who have low achievement motivation and those who have high achievement motivation. The conclusion is to accept H0 
and reject H1. 

 
4.3.3   Hypothesis Testing Competence of Spiritual and Social of POE Classes and in Low Achievement Motivation Group and High 

Achievement Motivation 

H0: There is no interaction of the use of learning models (POE and DI) and achievement motivation (low and high) on the 
spiritual and social competence of social studies KKA. 

H1: There is an interaction between the use of learning models (POE and DI) and achievement motivation (low and high) 
towards the spiritual and social competence of social studies KKA. 

  
Based on the data in Table 6 it can be concluded that the significance value of the learning model and achievement motivation 
is 0.494, meaning that it is non-significant. This shows that there is no interaction between the use of learning models (POE and 
DI) and achievement motivation (low and high) on the spiritual and social competence of social studies KKA. The conclusion 
is to accept H0 and reject H1. 

 
V. CONCLUSION 

 
Spiritual and social attitude competencies are the result of a habit that is repeated and taught in the learning process for a relatively long 
period of time so that if treatments are carried out in the short term it will not make a difference to these competencies. The POE and 
DI learning models do not make a difference in this competency. This means that being taught with the POE and DI models give the 
same results to this competency.  
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Abstract: Cashew has the potential to deliver the sources 
of income for farmers, empower rural women in the 
processing sector, make employment opportunities and 
build foreign exchange through exports. This study was 
conducted to find out the factors affecting cashew 
production and to identify the major constraints present 
in cashew cultivation met by farmers in the Maritimepattu 
Divisional Secretariat Division in Mullaitivu District of 
Sri Lanka. It was examined the social characteristics, 
economic factors, and farming knowledge of cashew 
cultivation among farmers in the study area. Data were 
collected using a structured questionnaire administered to 
60 respondents selected through a simple random 
sampling method. Descriptive statistics and multiple 
linear regressions were used for the data analysis. Results 
revealed that age and education level significantly 
(P<0.05) and negatively affected on production while, 
farming knowledge and participation of training 
significantly (P<0.05) and positively affect the cashew 
production and it was found that the mean income from 
cashew production per acre was LKR 121,848.00 per 
annum and the average yield of the sample of respondents 
was 312 kg/ha. Cashew cultivators were constrained by 
several limitations such as inadequate machineries, 
severe pest and disease attack, lack of marketing facilities, 
no reasonable price for fresh cashew apple, poor cashew 
processing technology and poor storage facilities. 
Farmers should be trained and educated well in terms of 
good agronomic practices, and processing technologies to 
increase the quality and productivity. 
Keywords:  Cashew production, Constraints and 
Mullaitivu district. 
 

1.  INTRODUCTION 
ashew (Anacardium occidentale L.) is an evergreen 
perennial plant belonging to the family Anacardiaceae 

which is a good source to earn foreign income and also 
create many employment opportunities mainly for rural 
communities. Cashew is the poor men’s crop, but rich 
men’s food (Thirumarpan, 2014). Cashew has expected 
more importance due to its superior qualities and 
consumer preferences, which is accepted as the “World 
Tastiest Cashew” in the worldwide market. The key 
buyers of cashew are Middle-East countries, Canada, 
USA, Israel, and Japan who prefer Sri Lankan cashew as 

its kernel is superior quality (Surendra, 1997). Cashew 
production is a better value for small holder farmers from 
developing countries. Despite the importance of cashew 
production in the international markets and the potential 
for enhancing rural expansion and reducing poverty 
(Dendena et al, 2014). Cashew cultivation is best in the 
dry zones because the climatic factors and soil conditions 
are favorable for obtaining good yield (Thusyanthini et al., 
2018). However, cashew cultivation caught the eyes of 
agriculturist only after the independence, particularly after 
the establishment of the Sri Lanka Cashew Corporation in 
1973. 
The cashew nut consists of oil (47%), carbohydrates 
(22%), protein (21%), moisture (5.9%), vitamins (B-6, E) 
and minerals (Desai et al., 2010). Cashew Kernel provides 
more energy compared to animal food (147-272 kcal/100 
g) and fish (234kcal/100 g) (Mathew and Shobana, 2013). 
At present, cashew is becoming an important cash crop for 
farmers in Sri Lanka where there is prodigious potential 
for increased production for the local and export market 
and which creates more employment prospects for a 
higher number of farmers and promoting small to medium 
scale processors especially in rural areas (FAO, 1992). 
The tree produces a nutritious kernel that may be eaten 
raw, roasted, or as processed confectionery (O’Farrell, 
2010). 
Sri Lanka is primarily an agricultural country where this 
sector plays a major role in the country’s economy, nearly 
23% of the GNP earning around 19% of foreign exchange 
(Surendra, 1998). There is a big demand for Sri Lankan 
cashew in the global markets, although it has not been able 
to meet the demand and Sri Lanka has only about 10-15 
traders today (SLCC annual report, 2010). More than 
thirty countries in the world are involved in producing 
nearly 3.1 million tons of cashew nuts per annum and the 
contribution of Sri Lanka is about 12,000tons (Cramer, 
1999).  
The national average yield of cashew in Sri Lanka at 
present is 341.4kg/ha of nuts, while the potential yield is 
more than 640kg/ha (FAO, 2008). However, total cashew 
nut production has failed to reach the market requirements 
due to several constraints. Therefore, it is an important to 
find out the factors that affect the production of cashew. 
During this study, special attention was considered to 
analyze the factors that affect the cashew production and 
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to identify the major constraints met by cashew growers 
in Mullaitivu district, Sri Lanka. 
 

2. METHODOLOGY 
2.1 Study area 
This research was conducted in Maritimepattu D.S 
division in Mullaitivu district, Northern Province of Sri 
Lanka located at 9.16'N latitude 80°47' E longitude and 
the elevation is 36.5 m above sea level. Land area of 
Mullaitivu District is 2,617 km2 and mean temperature, 
annual rainfall and relative humidity were 27.8 °C, 
1473mm and 69%, respectively.  
 
2.2 Sample size and sampling method  
The simple random sampling technique was used to select 
60 cashew growers from Maritimepattu D.S division, 
Mullaitivu district, Sri Lanka. 
 
2.3 Information from farmers  
Dependent and independent variables were measured in 
this study. The dependent variable of this study was the 
production while, the independent variables were 
identified as the factors affecting the production, such as 
age, gender, education level, farming experience, land 
extent, farming knowledge, extension services and 
training and capacity. 
 
2.4 Data analysis  
The data collection was done using pretested 
questionnaire and informal discussions with respondents. 
Collected data were statistically analysed in the multiple 
linear regression model using Statistical Package for 
Social Sciences (SPSS version: 20.0) software. P values 
less than 0.05 were considered the level of significance of 
the result. 

 
3. RESULTS AND DISCUSSIONS 

3.1 Socio economic background 
The age level of the selected respondents ranged from 24 
to 76 years and the highest percentage belongs to the 
category of 31-50 years (51.7%). Considering the gender 
of the 60 respondents in cashew farming, 38 were male 
and 22 were female which shows that involvement of male 
was more than female in cashew farming while, 63.3% of 
the cashew growers were educated up to the ordinary level 
followed by 10% up to advanced level. As the farming 
experience was one of the most important socioeconomic 
variables, around 55% of the farmers in the studied it 
showed 20- 30 years of experience in cashew farming 
while, 40 % were with at least 10 years of experience and 
5 % of the farmers were having experience of more than 
35 years. The land extends under cashew cultivation 
ranges from 0.5 hectares to 15hectares. Fifty eight percent 
of the growers had less than 2 hectares and 2 % of them 
had more than 10 hectares. Moreover, levels of knowledge 
were categorized into three: high, medium and low. 
According to that, the overall majority of the respondents 
(58%) had a poor knowledge on a recommended 
agricultural practices, while only 4% of the growers had 
good knowledge on overall agricultural practices. The 
majority of them who approached information from the 
SLCC. Most of the growers received extension services 

through personal/ home visits by an extension officers of 
SLCC. In addition, group meetings and field visits also 
were organized by SLCC for them where, minority of 
growers (27%) were not received extension services. 
Training is one of the factors which determine the 
knowledge, skill, and attitudes of the growers. The 
majority of the growers had trained, while 33% of them 
were not trained with respect to cashew cultivation and 
processing. 
Only five percent of the growers were engaged in cashew 
farming while, 80% of them were engaged in other 
agricultural farming such as paddy and other field crops. 
Further, 3.3 % of the farmers were engaged in government 
jobs and 11.7 % of the growers were engaged in other 
occupations like own business and labouring. According 
to the results most of the cashew growers did not mainly 
occupy with cashew farming. 
 
With respect to the yield performance, which varied from 
80 kg to 320kg per hectare. About 13% of the growers 
produced less than 100kg per hectare yield. And 30% of 
them had produced from 100kg to 200kg per hectare. The 
half of the cashew growers ‘productivity was about 200kg 
to 300kg followed by 7% of the farmers had more than 
300kg. 
 
Table 1: Multiple linear regression analysis of factors 
which affect cashew production 

      Ns-Non significant                    * -Significant (P<0.05) 
Out of the eight factors, only four factors significantly (P< 
0.05) affect the cashew production in multiple linear 
regression analysis. Table 1 shows that the age of the 
farmers significantly and negatively influences the 
cashew production because the old growers had old plants 
and they did not know the recommended practices on 
cashew farming while, age of the growers can have a 
profound effect on technology adoption (Shivani, 2000). 
Resultant, they were getting a least productivity from their 
cashew land. 
 
The education level of the growers also significantly and 
negatively influences the cashew production (Table 1). 
The reasons were educated growers migrated to another 
area to find the technological related job. Therefore, they 
did not encourage with not only cashew cultivation but 
also agriculture. Moreover, General education is thought 
to create a favorable mental attitude for the acceptance of 

Factors/Variables B value Significant 
level 

Age  
Gender 
Education level  
Farming experience  
Cashew land extent 
Farming knowledge   
Extension services 
Training and capacity  

    -.935 
-39.621 
  -2.581 
     .789 
   1.671 
   5.165 
  -2.487  
  12.852   

* 
Ns 
* 

Ns 
Ns 
* 

Ns 
* 
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new practices, especially of information intensive and 
management intensive practices (Caswell, 2001).  
 
Knowledge in cashew farming significantly and positively 
influences the cashew production (Table 1). Because, 
growers who followed recommended practices. As a 
result, they got the maximum productivity from their land 
area. Damianos and Skuras (1996) discovered that farmers 
with a strong belief in their own knowledge, which had 
been gathered through the continuous day to day learning, 
were more reluctant to adopt innovations. However, the 
growers who had proper knowledge they had obtained the 
higher yield. 
 
Participating in training programs significantly and 
positively influences the cashew production (Table 1). 
Training motivates farmers to adopt new technologies and 
there was a significant positive relationship between 
participation in the training programs and the adoption of 
innovative agricultural production practices (Karki, 
2011). 
 
3.2 Constraints in cashew cultivation 
Growers were facing various problems with response to 
production, marketing and processing of cashew fruits in 
the study area. Most of the respondents were constrained 
by an inadequate machineries for harvesting and post 
harvesting technology like processing of cashew nuts and 
other by products, On the other hand, zero-market 
availability for cashew apple and poor storage facility. 
Additionally, harvested raw cashew nuts sell to vender as 
low price than processed cashew nut due to poor 
processing of cashew nut because of, high cost of 
machinery for processing. Thirumarpan (2014) stated that 
inadequate capital is one of the major constraints to lack 
of processing of cashew nut. Moreover, growers were not 
well adapted to pest and disease management, which 
increased the unsuccessful cultivation and they were not 
aware to apply chemical pesticides due to higher 
expensive method. Prevalence of Powdery Mildew 
Disease (PMD), is a major cashew production constraint 
(Uwagboe et al., 2006). Further, almost all the growers 
faced that the cashew apple was wasted during the 
harvesting season because of unavailability of the market. 
Azam-Ali and judge (2001) also reported that the cashew 
apple production is wasted, since the producer only has 
confirmed the market for cashew nuts. In addition, more 
than half of the growers had faced the difficulties in 
storing the cashew nut in the proper way and the lots of 
raw cashew nuts wasted in rainy season due to poor 
storage facility. Uwagboe et al., 2006 also stated cashew 
growers did not store the cashew due to lack of storage 
facilities therefore, they sell as fresh.  

 
4. CONCLUSION 

Cashew is one of the cash crops which contribution in 
GDP is 0.03%. National yield at present stagnated at as 
low as potential level, therefore this study focused on 
major factors responsible for poor production and 
productivity. The major findings were, significant factors 
associated with cashew production and major constraints 
faced by the growers. The result revealed that age and 

education level of the growers significantly and negatively 
influence on production while, knowledge of cashew 
farming and participation in training programs 
significantly and positively influence the production of 
cashew. Meanwhile, inadequate machineries, severe pest 
and disease attack, lack of marketing facilities, no 
reasonable price for fresh cashew apple, poor cashew 
processing technology and poor storage facilities were 
identified as the major constraints faced by the cashew 
growers in Mullaitivu district of Sri Lanka. 
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ABSTRACT 

This paper examined the effect of socio-cognitive factors (personal, behavioural, 
environmental factors) on dating violence among undergraduate students of university of 
Maiduguri. The study was a survey research design. Three hundred and eighty four (384) 
undergraduate students of University of Maiduguri served as participants in this study. The 
participants were sampled from a total population (32,760) of undergraduate students in the 
twelve Faculties of University of Maiduguri. The study used self-developed questionnaire to 
collect data from the respondents. Simple random sampling and Krejcie & Morgan (1970) 
was employed to obtain the sample size. The study employed ANOVA to test the hypothesis 
and multiple regression analysis to determine the effect of socio-cognitive factors (personal, 
behavioural, environmental factors) on dating violence among undergraduate students of 
university of Maiduguri. The study revealed that socio-cognitive factors (personal factor, 
behavioural factor and environmental factor) have significant effect on dating violence 
among undergraduate students of university of Maiduguri. The researcher recommended 
that the management of University of Maiduguri, parents, and other educators should have a 
proactive program in place to raise awareness in schools and communities regarding safe 
dating practices.  
Keywords: Socio-cognitive factors, Dating violence, Undergraduate Students 

 
1.1 Introduction 

Dating violence (DV) among undergraduate students is a pervasive problem that has 
far reaching consequences on society, with up to 51% of undergraduate students estimated 
to be victims of dating violence in campus each year (Yahaya, 2018).  

Dating violence can be defined as a form of relationship abuse which involves insult 
or assault. It is a maladaptive behavior in relationship among couples which can have severe 
physical and psychological consequences and can lead to homicide or suicide in extreme 
cases as well as emotional symptoms stemming from depression and Post-Traumatic Stress 
Disorder (PTSD) (Holtzworth-Munroe, 1992).  

According to the U.S.  Department of Justice (2012), dating violence is defined as 
violence committed by a person who is or has been in a social relationship of a romantic 
nature with the victim. For the problems associated to dating violence to be controlled, there 
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is a need to examine the factors that are likely to lead to dating violence. Dating violence is 
defined as physical, sexual, psychological, or emotional violence within a dating 
relationship, including stalking. It can occur in person or electronically, and can occur with 
dating partners both past and present. In more recent years, the scope of dating violence has 
been broadened to include psychological abuse – defined as verbal assaults between partners 
or from one partner to another (demeaning, degrading, or derogatory verbal terms) and 
sexual abuse that includes, but is not limited to, sexual coercion, rape, and molestation 
(Holtzworth-Munroe, 1992).  

Violence on the other hand is the deliberate use of force (physical, psychological, 
verbal, etc.) or power which may be threat against oneself, another person or against a group 
of persons/community that either results in or has the likelihood of resulting in injury, 
psychological harm, mal-development or deprivation (Aminini-Philips, 2013).  

Many youth enter into dating relationship without prior experience. So social media 
effect, lack of self-concept and bad parenting style are some of the challenges faced by 
youth. According to Adamo (2014), maintaining a healthy relationship require skills that 
many adolescents are not patient enough to learn. The lack of conflict handling skills and 
growing up in environments that experience constant violence or in communities that 
experience high rates of violence, can lead to unhealthy and even violent relationships 
among adolescents (Adamo, 2014). 

The number of undergraduate students who are currently experiencing or have 
experienced some types of dating violence is on the increase. Some researchers attributed it 
to the socioeconomic status of parties involved in dating but the research attributes it to 
socio-cognitive factors. 

 Although researchers are beginning to develop interest in dating violence, there has 
been relatively little research examining dating violence among undergraduate students in 
Nigeria. Based on this perceived research gap, this present study is aimed at examining the 
effect of socio-cognitive factor (personal, behavioural, environmental factors) on dating 
violence among undergraduate students of university of Maiduguri. 

1.2 Hypothesis 
H0: socio-cognitive factors (personal factor, behavioural factor and environmental factor) 

have significant effect on dating violence among undergraduate students of university 
of Maiduguri. 

2. Review of Related Literature 
2.1 Theoretical framework 
Feminist theory was one of the major theories used in this study. Feminist theory addresses 
gender hierarchy and power (Sprenkel & Moon, 1996). White and Klein (2002) defines 
feminist theory as an analysis of women’s subordination for the purpose of figuring out how 
to change it. This view suggests that women are suppressed and overpowered by male 
dominance. When specifically applied to dating violence, the feminist theory proposes that 
all forms of abuse are about power and control, embedded in a patriarchal value system 
(Jackson, 1999). 
2.2 Empirical review  
Gryl, Stith and Bird (1991) examined prevalence rates of physical dating violence among 
college students, by comparing violent relationships to non-violent ones. In reference to 
initiating violence respondents reported that 51% of the time their partners initiated 
violence, 41% reported they initiated and 8% reported both individuals were equally 
responsible (i.e. pushed, slapped, hit with object, kicked, use of lethal weapon, etc.). 
Ajuwon, Funmilayo and Osungbade (2011) conducted a cross-sectional survey to assess 
experience and perpetration of physical, sexual and psychological violent behaviours among 
school-based adolescents. A total of 1366 students (50.4% females and 49.6% males) 
randomly selected from six public secondary schools in Ibadan, Nigeria were interviewed 
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using a 36-item questionnaire. Respondents answered questions regarding demographic 
profile, sexual behaviour, and the extent to which they had experienced or perpetrated 
physical, sexual and psychological violent behaviours. The predictors of experience of 
violence among males were use of alcohol, witnessing domestic violence, involving in work 
and parental use of alcohol. Among females parental use of alcohol and being young were 
predictors of violence. Reports of perpetration of physical, sexual and psychological 
violence among males were 75.3%, 44.9% and 13.3% respectively. Existing research on the 
prevalence of verbal and physical abuse among college students provides further insight into 
this issue. For example, one study on dating violence among college students evaluated 
specifically verbally and physically abusive behaviors. Out of the 572 respondents, the 
results indicated that 82% reported being verbally abusive with a partner in the last year, and 
21% reported physically aggressive behaviors towards a partner within the same time frame 
(Shook, Gerrity, Jurich & Segrist, 2000).  
2.3 Personal Factors and Dating Violence  

Many factors, both personal and situational, have been found in the literature to be 
associated with the stay/leave decision for married women who have experienced intimate 
partner violence. As expected, McDonough (2010) found that when comparing battered 
women with non-battered women, battered women reported fewer rewards and greater costs 
in their relationships and greater desire for relationship alternatives than non-battered 
women. Relationship features, such as the nature of the violence, offender characteristics, 
previous history of abuse, and commitment to and satisfaction with the relationship 
(Anderson & Saunders); emotional responses, such as fear, social embarrassment, and 
loneliness (Patzel, 2006); and psychological characteristics, such as locus of control and 
self-efficacy (Anderson & Saunders, 2003), have been found to serve as additional factors 
influencing this complex decision. 

Personal factors include: mental-health problems (e.g., low self-esteem, anxiety, anger 
or depressed mood, and suicidality); participation in maladaptive or antisocial behaviors 
(e.g., substance abuse, risky sex); low academic achievement; deficient communication 
skills and aggressive conflict-management styles; and low help-seeking proclivities (Patzel, 
2006). Studies on these personal factors typically examine their associations with both 
perpetration and victimization for male and female students. For instance, studies find 
depressed mood associated for females with perpetration of dating abuse (Anderson & 
Saunders, 2003). Sad and hopeless feelings have been associated for both males and females 
with increased risk for physical victimization (Anderson & Saunders, 2003). For both males 
and females, physical and emotional dating victimization have also been associated with 
symptoms of anxiety and depression, although perceived social support may moderate this 
relation, particularly for African American males (Anderson & Saunders, 2003). Also for 
males, dating victimization is predicted by low self-esteem and is associated with suicidal 
ideation or attempts (Anderson & Saunders, 2003). In one study, female victimization was 
associated with alcohol and marijuana use, early initiation of alcohol use, and sexual history 
(i.e., ever having sex, number of lifetime partners), whereas victimization among males was 
associated only with sexual history. For females, sexual victimization is associated with 
depressed mood proclivities (Patzel, 2006).  

2.4 Behavioural Factors and Dating Violence 
Howard and Wang (2003) also examined dating violence and its relationship with 

sexual behavior. Based on the results, it was found that adolescents who engaged in risky 
sexual behavior, such as not using a condom during their previous sexual encounter, were at 
a significantly higher risk of experiencing dating violence. The results of this study created a 
profile for at-risk adolescent females, in which several variables were found to be 
significantly correlated with adolescent dating violence. Variables included experiencing a 
recent and prolonged depressive episode, regular binge drinking, using cocaine or inhalants, 
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having multiple sex partners, and not using condoms during previous sexual encounters 
(Howard & Wang, 2003). 

 A study by Bergman (1992) investigated how variables such as number of dating 
partners, grade point average, and dating frequency correlated with dating violence. The 
results indicated that the number of dating partners a participant reported was positively 
correlated with reports of dating violence. More specifically, higher numbers of dating 
partners replied positively correlated with reports of dating violence, while lower numbers 
of dating partners negatively correlated with reports of dating violence. The next best 
indicator was grade point average (GPA). A negative relationship was found between GPA 
and dating violence, meaning that lower GPAs correlated with higher reports of dating 
violence while higher GPAs correlated with fewer reports of dating violence. Lastly, the 
variable of dating frequency had a positive correlation to dating violence, meaning that as 
dating frequency increased, reports of dating violence increased as well (Bergman, 1992). 

2.5 Environmental Factors and Dating Violence 
Geographic region as a possible risk factor, particularly the U.S. North/South divide, 

has received some attention, as has the geographic factor of urban versus rural location or 
inner-city versus suburban setting. Research has also weighed family structure, specifically, 
single-parent versus two-parent, as a risk factor (Arriaga & Foshee, 2004).  

A number of studies have found socioeconomic disadvantage whether of a youth’s 
family, school, or neighbourhood to be a factor that heightens the risk for dating violence 
(Arriaga & Foshee, 2004). In fact, by some definitions, low socioeconomic status proxied 
sometimes by parental education is one of the defining attributes of “high-risk” youth or 
youth at risk (Arriaga & Foshee, 2004). At the same time, studies of dating violence have 
made at best only limited efforts to clarify how low socioeconomic status exercises an effect 
on teen dating abuse. The studies do not necessarily have as their aim to claim differential 
risk as a direct function of being of low socioeconomic status. The studies are ambiguous as 
to whether low socioeconomic status affects abuse directly and independently by the same 
dynamic that produces other excess health-risk and antisocial behaviors, or indirectly by 
fueling other more immediate risk behaviors that increase the odds of abuse, such as 
association with violent peers, or by modifying the influence of other risk factors.  
3. Method 
3.1 Participants 
Three hundred and eighty four (384) undergraduate students of University of Maiduguri 
served as participants in this study. The participants were sampled from a total population 
(32,760) of undergraduate students in the twelve Faculties of University of Maiduguri. 
3.2 Instrument 
A 25-item self developed scale on dating violence was used in the study. This scale was 
developed to determine the effect of socio-cognitive factor (personal, behavioural, 
environmental factors) on dating violence among undergraduate students. The items were 
vetted by experts on psychological tests. After the vetting, the face and content validity of the 
instrument was approved. In addition, the instrument was subjected to pilot study using 120 
undergraduate students from Borno State University, Maiduguri. Using alpha reliability test, 
an alpha coefficient of 0.76 was obtained. This indicated that the instrument is reliable. 
3.3 Procedure 
Simple random sampling technique was used to select the participants. This random method 
was carried out by writing Yes or No in different pieces of paper that were folded and 
gathered in a cellophane bag. Each potential participant was allowed to pick a folded paper. 
After the picking, those that picked yes were told to write their names in a paper, while those 
that picked no were thanked for the time they spent with the researcher. Those that picked yes 
were given the questionnaire to fill. 
3.4 Research Design 
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The study was a survey method. It gathered data on the effect of socio-cognitive 
factor (personal, behavioural, environmental factors) on dating violence among 
undergraduate students of university of Maiduguri. 
3.5 Method of Data Analysis 

The study employed ANOVA to test the hypothesis and multiple regression analysis 
to determine the effect of socio-cognitive factor (personal, behavioural, environmental 
factors) on dating violence among undergraduate students of university of Maiduguri. 
4. Results and Discussion 
The results were presented in tables and discussed according to the research hypothesis. 

Hypothesis (H0): Socio-cognitive factors (personal factor, behavioural factor and 
environmental factor) have no significant effect on dating violence among undergraduate 
students of university of Maiduguri. 

Table 1: Summary of ANOVA on Effect of Socio-cognitive Factors on Dating Violence 
among Undergraduate Students 

  Model Sum of Squares Df Mean Square F P-value 

 Regression 190.374 2 95.187 256.885  
0.000 

Residual 136.293 381 0.358   
 Total 326.667 383    

Source: Field Survey, 2019  

Table1 shows the results of the ANOVA technique employed to test the null hypothesis 
against alternative hypothesis. Socio-cognitive factors have significant effect on dating 
violence among undergraduate students of University of Maiduguri. This is because the 
probability value (P = 0.000) is less than alpha (α = 0.05) level of significance P< α. Hence, 
the null hypothesis which states that socio-cognitive factors (personal factor, behavioural 
factor and environmental factor) have no significant effect on dating violence among 
undergraduate students of university of Maiduguri is rejected at 0.05 level of significance. It 
can be generalized that socio-cognitive factors (personal factor, behavioural factor and 
environmental factor) have significant effect on dating violence among undergraduate 
students of university of Maiduguri. This finding agrees with the finding of Ajuwon, 
Funmilayo and Osungbade (2011). 

Table 2: Summary of multiple Regression analysis Effect of Socio-cognitive Factors on 
Dating Violence among Undergraduate Students 

Variable Coefficient Standard 
Error 

t-value P-value 

Constant 0.372 0.112 3.321** 0.012 
Personal Factor (PF) 0.236 0.025 9.440*** 0.000 
Behavioral Factors (BF) -0.911 0.146 -6.239* 0.000 
Environmental Factors (EF) 0.725 0.151 4.801** 0.000 
R2=  0.856 86%   
Note: *** significant at 1% level, * * significant at 5% level, * significant at 10% level 
Independent Variables:  PF, BF and EF 
Independent Variable: DV 
Table 2 shows that the model was suitable for explaining the effect of socio-cognitive 
factors on dating violence among undergraduate students of University of Maiduguri. All 
the variables included in the model were significant in explaining the variation in the 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9368
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019            526 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9368                                                                        www.ijsrp.org 

dependent variable. These variables are: PF, BF and EF respectively. The values of the 
coefficient of determination R2 suggest that the model explained 86% variation in the data. 

 
Personal Factors (PF) 

The result shows that PF has a positive coefficient that was significant at 1 % level. This 
indicates that personal factors have significant effect on dating violence. This could be 
attributed to the fact that one’s emotion, temperament and mental state play a crucial role in 
his/her relationship. This finding is in line with the finding of Shook, Gerrity, Jurich & 
Segrist, 2000).  

 
 

Behavioral Factors (BF) 

The result implies that BF was negative and significant at 10% level. This negative 
coefficient value may be a result of the fact that negative behavior leads to violence between 
dating partners. This means that BE has significant effect on dating violence in the study 
area. This finding is consistent with the finding of Ajuwon, Funmilayo and Osungbade 
(2011). 

Environmental Factors (EF) 
EF has a positive coefficient as expected and significant at 5%. This means that has 
significant effect on dating violence in the study area. This finding supports the finding of 
Ajuwon, Funmilayo and Osungbade (2011) 

4.2 Conclusion 
Based on the findings, the researcher arrived at the conclusion that socio-cognitive factors 
(personal factor, behavioural factor and environmental factor) have significant effect on 
dating violence among undergraduate students of university of Maiduguri. 
4.3 Recommendation 

Based on research, the researcher recommended that the Management of University of 
Maiduguri, parents, and other educators should have a proactive program in place to raise 
awareness in schools and communities regarding safe dating practices.  
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DATING VIOLENCE QUESTIONNAIRES (DVQ). 
Instruction: Please tick [√] in the appropriate column that best represents your opinion  

Demographic characteristics (DC) 

Section A  

1. Name of faculty…………………………………………………………………. 
2. Name of Department…………………………………………………………….  
3. SEX: (1) Male [  ] (2) Female [  ] 
4. AGE: (1) 18-22 years [  ]  (2) 23-25 years [  ]  (3) 26-30 years [  ] (4) 30 and above [  ] 
5. LEVEL: (1) 100L [  ]  (2) 200L  [   ]  (3) 300L [   ]  (4) 400L  [   ]  (5) 500L [   ] 
6. Number in the family (1) 1-3 [  ]  (2) 4-6 [   ]  (3) 7-9 [  ]  (4) 10 and above[   ] 
7. Are you in a relationship? (1) YES  [  ]   (2) NO  [  ] 
8. Number of person in relationship with  (1) 1 [  ]  (2) 2 [  ]  (3) 3 [  ]  (4)4 [  ] 
9. Campus or off-campus ………………………………………………………… 

 
SECTION B: DETACHMENT  

S/N  SA A D SD 

10. I detach from my friend/partner because he/she stops 
talking to me or disappears for several days without any 
explanation to show his/her annoyance  

    

11. I detach from my friend/partner because he/she always 
comes late to our appointments and does not fulfil his/her 
promises and is irresponsible  

    

12. I detach from my friend/partner because he/she does not 
acknowledge any responsibility regarding to our 
relationship or what happens to both of us. 

    

13. I detach from my friend/partner because he/she ignores 
my feelings most often. 
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14. I detach from my friend/partner because he/she refuses to 
help me when am in real need  

    

15. I detach from my friend/partner because he/she lies to me 
and manipulate me. 

    

16. I detach from my friend/partner because he/she impose 
rules on the relationship (days, time types of outgoing) at 
his/her exclusive convenience  

    

 SECTION C: HUMILIATION 

17. Your friend ridicules or insults you for the ideas you 
uphold. 

    

18. Your friend ridicules or insults your beliefs, religion or 
social class  

    

19. Your friend ridicules your way of expressing yourself      

20. Your friend criticizes you, underestimate you, or 
humiliates you  

    

21. Your friend insults you in the presence of friend or 
relatives  

    

22. Your friend criticizes,  insults,  or yells at you      

23. Your friend humiliates you in public     

 SECTION D: SEX INDULGENCE 

24. Your friend forces you to perform certain sexual acts.      

25. Your friend compiles you to have sex and does not want 
you to explain why you don’t want it.   

    

26. Your friend treats you as a sex object      

27. Your friend forces you to strip down even if you don’t 
want to  

    

28. Your friend insists, touches you in a way which you don’t 
like and don’t want  

    

29. Your friend doesn’t take into account your feelings about 
sex  

    

 SECTION E: COERCION 
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30. Your friend invades your space      

31. Your friend puts your love to test, setting you traps to find 
out, if you cheat on him/her, loves him/her or are faithful  

    

32. Your friend threatens to hurt himself/herself, if you leave 
him/her 

    

33. Your friend physically stops you from leaving his/her 
place 

    

34. Your friend talks to you about relationships he/she 
imagines to have. 

    

35. Your friend feels you can’t argue with him/her because 
he/she is almost always annoyed at you.  

    

 SECTION F: PHYSICAL ASSAULTS 

36. Your friend beats you      

37. Your friend slaps, pushes, shakes or strangulates you     

38. Your friend hurts you with some object      

39. Your friend throws blunt instrument at you with the 
intention to hurt you.  

    

40. Your friend damages your precious object.      

 SECTION G: GENDER-BASED PHENOMENON 

41. Your friend ridicules or insults women/men as a group      

42. Your friend mocks women/men in general      

43. Your friend believes that the opposite sex is inferior, and 
says that women should obey men (or Vice-versa) 

    

44. Your friend makes fun of you or discredit you as a 
women/man  

    

44. Your friend feels unjustly, criticizing your sexuality      

 SECTION H: EMOTIONAL PUNISHMENT 

45. Your friend refuses to have sex with you or gives you 
affection to express his/her anger or annoyance.  
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46. Your friend refuses to give you support or affection as 
punishment  

    

47. Your friend threatens to abandon you.      

 SECTION I: INSTRUMENTAL VIOLENCE 

48. Your friend steals from you      

49. Your friend takes your car keys or money away from you      

50. Your friend makes you go into debt      

  

SOCIO-COGNITIVE SCALE 

SECTION A: SELF-EFFICACY SCALE (PERSONAL) 

1. I find it difficult to maintain one boy/girl friend     

2. I find it easy to choose a reasonable boy/girl friend      

3. I believe I have the knowledge and ability to choose a 
good friend 

    

4. I find it difficult to choose a life partner within numerous 
friends I have 

    

5 I find it easy to keep at least 3 friends at a time      

6 I find it easy to relax with more than 2 friends at a time     

7 I find it easy to maintain a healthy relationship with the 
person I love  

    

  SECTION B; SOCIAL SUPPORT SCALE  

                       (ENVIRONMENTAL) 

    

8 There are opposite sex friends around your residence?     

9 Do your parents/guardians suggest who should be your 
life partner  

    

10 Do your parents/guardians force who should be your life 
partner 

    

11 Do your parents/guardians encourage you to choose a life     
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partner from a specific class 

12 Do you agree with your parents on whom to have as a life 
partner 

    

  SECTION C; BEHAVIOUR STRATEGIES SCALE  

                                (BEHAVIOURAL) 

    

13 Did you choose to tell your friend if the relationship 
cannot last long 

    

14 Rather than choose friends because of their physical 
characteristics, did you choose friends due to their 
character  

    

15 Did you leave your friend one you are done with the 
relationship 

    

16 Did you prepare sitting for a healthy relationship when 
you feel your friend is not serious with you  

    

17 Did you try getting into new relationship with another 
partner who is familiar with the other friend  

    

18 Did you do things to make the relationship more 
satisfactory  

    

    KEY: SA= Strongly Agreed 
    A = Agreed  
    D = Disagreed  
   SD= Strongly Disagreed 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9368
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              533 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9369    www.ijsrp.org 

Economic Insecurity as a Push Factor of Migration in 
Afghanistan 

Fazal Ahmad Afzali 
 

Department of Economics, Assistant Professor in Merwais Neka Institute of Higher Education 
 

DOI: 10.29322/IJSRP.9.09.2019.p9369 
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9369  

 
Abstract: The main objective of this research study is to explore the insecurity as a push factor of migration from Afghanistan. 
Besides, other key determinants that really push emigrants to migrate are also focused in this study. The assigned method in this 
research focus is qualitative analysis which means that it is not a numerical study that would need a regression analysis. The inference 
of this research discovered that emigration is a remarkable global economic and social concern that many countries of the world face it 
both as a damage and as an advantage. The result also provides that economic insecurity that is consisted of trade, production, 
investment, government expenditure, exports and imports, output, skilled labor, and unemployment is one of the leading push factor of 
emigration in Afghanistan. Besides, insecurity and instability, and poverty are other remarkable factors of emigration in Afghanistan. 
Overall, the study focused on unemployment, insecurity, and poverty as they are thought to be the push factors of emigration from 
Afghanistan.  Since emigration is a problem for Afghanistan that is why it should be reduced through several policies and 
mechanisms. First, the government should provide employment opportunities for emigrants because people who migrate are all 
unemployed residents of Afghanistan and through employment, emigration will be reduced in the country. Second, the security is a 
big concern in Afghanistan because numerous people who leave the country are scared from threads and instability such that they do 
not want to put their lives in risks, so security will also help to reduce emigration. The last important policy is reducing poverty by 
creating jobs and providing free or low price social protection facilities which will help them to stay in the country and this way the 
emigration from Afghanistan will be reduced. 
 
Key Words: Emigration, Instability, Poverty, Trade Openness, Production, Investment, Government expenditure, and Output. 
 

1. Introduction 

Recently, migration is a remarkable global economic and social issue that many countries of the world face it both as a damage and as 
advantage. The term has got two different understandings which the first one is international emigration which people leave the 
country of origin for another foreign country but the second one is international immigration which people enter to the country to 
settle his/her usual place of residence (Perrin 2001). Besides that, Migration has got various types based on geographical classification 
and based on perceptive. For example, migration based on geographical classification has two types such as internal migration which 
people travel to a different household place inside a state, country, or continent but the second type is exterior migration which people 
move to a new home in another state, country, or continent (Marcopolo 2005).  Due to some push factors, there are types of migration, 
for example, forced migration which people are forced by government to emigrate based on a reason, impelled migration which there 
is not force but due to some push factors people emigrate such as war and hunger, seasonal migration or when people emigrate due to 
some specific seasons like agriculture and climate changes. Furthermore, return migration when people migrated return back to their 
home country voluntarily and finally, long and short term migration which depends on people decisions and the factors that already 
forced them to leave the country (Migration 2018).  
 
Migration is not a single country problem or advantage such as Afghanistan but even many countries of the world face emigration and 
immigration both as problem and advantage which depends on the countries’ economic situation. Most importantly, less developing 
and developing countries have emigration at large compared to developed countries, on the other hand, developed countries receive 
migrants from developing countries which all countries such as less developing, developing and developed countries face migration. 
For instance, according to figure 1.1 and 1.2 prepared from the International Migration Report of 2017 arranged by United Nations 
stated that the overall number of worldwide migrants internationally has sustained to raise quickly in latest years which ranges to 258 
million in 2017, up from 220 million in 2010 and 173 million in 2000. Most importantly, above 60 percent of all global refugees living 
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in Asia which equals to 80 million, Europe equals to 78 million, Northern America accommodated the third major number of 
worldwide migrants equals 58 million, tracked by Africa equals to 25 million, Latin America and the Caribbean equal to 10 million 
and Oceania equals to 8 million (Nations 2017).   
 

World Migration Based on Years: Figure 1 

 

Source:http://www.un.org/en/development/desa/population/migration/publications/migrationreport/docs/MigrationReport2017_Highli

ghts.pdf 

 

World Migration Living Based on Continents: Figure: 2 

 
 
 
 
 
 
 
 
 

Source:http://www.un.org/en/development/desa/population/migration/publications/migrationreport/docs/MigrationReport2017_Highli

ghts.pdf 

 
Migration leaves both countries of origins and host countries with some specific consequences such that some of them are become 
advantages and some of them become problems for both countries.  The general effects of migration of the sending countries are the 
increase aggregate income because of labor scarcity, losing high skilled labor through brain drain, health risks, population reduction, 
and remittance. Besides, reduction in unemployment and demographic effect such as losing young male and female population are the 
key impacts of emigration on sending countries (Rosenzweig 2005). Not only those, migration has also significant effects on host 
countries such as the effects on labor market which increases the unskilled supply of labor, increase unemployment and distract the 
local labor market because less demand but over supply of labors exists. Also, migration affects the income of labor which labor 
migrants work for less salary and it also affects human capital in the host countries because it is not for sure that how migrant labors 
are perfect substitute of home born labors (OreÖce 2010).  
 
Afghanistan Migration Profile:  
 
Afghanistan has got a very different and a long history of migration in different eras and from different reasons. The first large 
emigration era was in 1979 which caused by Soviet invasion in Afghanistan which took almost 10 years. During this invasion, about 
2.6 million Afghans migrated to Iran based on similarities of language, culture, and religion. Another large amount of Afghans which 
totaled 1.5 million migrated to Pakistan during the same invasion and besides many more left to other Europe and worldwide countries 
as emigrants. Furthermore, after the Soviet withdraw, Afghan Mujahidin started civil war which almost 6 million Afghans were forced 
to migrate worldwide. The new Taliban regime started with serious war inside the country with different tribal and language groups 
which almost 300000 Afghans left to only Pakistan from 1991 to 2000 and many more left to other countries (IOM 2014). According 
figure 1.3 prepared by Country, Economy Website states that there are 30 destinations for Afghanistan migrants and the figures 
includes the number of current migrants who live in the same countries who previously migrated from Afghanistan (economy 2017).  
 

Year Migration in Millions 
2000 173 million 
2010 220 million 
2017 258 million 

No Continents/Regions Migration in Millions 
1 Asia 80 million 
2 Europe 78 million 
3 Northern America  58 million 
4 Africa  25 million 
5 Latin America and the Caribbean  10 million 
6 Oceania  8 million 
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Afghan Migrants Destinations Worldwide: Figure 3: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: https://countryeconomy.com/demography/migration/emigration/afghanistan  

 
According to the Asia Foundation Survey of 2016, reports that there is a stable growth in the number of Afghans said that they will 
leave Afghanistan and agreed to live somewhere else if the opportunity is given. For example, the survey provided the percentage of 
Afghans stating a desire to emigrate which 36.1% Afghans living in the Central/Kabul region, the 37.1% living in North East region, 
17.8% living in the South West region, 58.6% living in Baghlan, 11.7% living in Nuristan, 12.0% living in Helmand and 14.9% living 
in Zabul.  According to figure 1.5, states migration base on ethnicity which the Hazaras are most likely to express a desire to emigrate 
are 38.6%, Tajiks are 32.0%, Uzbeks are 28.8% and Pashtuns (24.3%) which desire to emigrate from Afghanistan (Foundation 2016). 
Besides, the emigration rate in 2015 was 448000 in Afghanistan which is still very high (knoema 2018). 
 

Afghans Desire to Live Base on Ethnicity: Figure 4 

No Ethnicity Percentage 
1 Hazaras  38.6%, 
2 Tajiks   32.0% 
3 Uzbeks  28.8% 
4 Pashtuns  24.3% 

Source: Asia Foundation 

 
 
Problem Statement: 
 
In general, migration is both a problem and an advantage for a country but for Afghanistan mostly, it is a serious economic and social 
problem. Many Afghans who emigrated from Afghanistan includes high expert such as doctors, engineers, and teachers which is a 
huge lost for relevant sectors such as education, health and constructions and in general economy. Ali Hassani conducted a survey in 
five major provinces of Afghanistan such as Kabul, Kandahar, Jalal Abad, Herat and Mazar based on the perspective of educated and 
skilled Afghan citizens migration. The finding of the survey resulted that people who migrate due to different reasons are 44.1% 

Countries Emigration Stock 
Iran 2,348,369 
Pakistan 1,618,687 
Saudi Arabia 364,304 
Germany 99,638 
United Kingdom 68,256 
United States 63,255 
Canada 45,733 
Australia 37,482 
Netherlands 33,852 
Sweden 29,085 
Turkey 13,601 
Norway 13,238 
Denmark 12,260 
Belgium 10,638 
Austria 8,620 
India 8,086 
United Arab Emirates 7,590 
Tajikistan 7,587 
Italy 6,568 
Greece 6,331 
Russia 5,095 
Finland 4,810 
France 4,761 
Switzerland 4,613 
Kuwait 2,669 
New Zealand 2,540 
Israel 2,539 
Ukraine 2,112 
Syria 1,791 
Qatar 1,571 
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illiterate, 24.4% primary educated, 18.3 % are 14th grade students and 24% are masters and doctoral degrees (HASSANI 2017). In 
fact, the number of skilled Afghan migrants is not clear but this survey conducted from those who are interested to leave Afghanistan. 
So Afghanistan is facing a brain drain problem because people who were trained and skilled in the country, leave the country and 
remain the relevant sectors weak which is why emigration is a problem for Afghanistan.  

Economic growth and productivity decline due to emigration of high skilled people leaving the country because these people are able 
to teach students with high quality, they can work in production companies and they are able to work in different economic positions 
relevant to their expertise which all of them are factors of economic growth and productivity progress. In Afghanistan, inclusive and 
sustainable growth assessment stated that Afghanistan lost its significance due to the emigration of educated and high skilled 
population aging 15-39 which results in brain draining and as result, it will hurt economic growth, investment and the ability to 
increase the chain in value added economic activities (Strategy 2017). So it should be argued that emigration hinders the economic 
growth and productivity of Afghanistan which is a serious problem for Afghanistan.  

Besides, emigration affects the income tax revenue for Afghanistan because people who live in other countries pay their taxes there 
which Afghanistan face net loss in income tax revenue. This is an economical problem for Afghanistan because it will reduce its 
budget collected from labor tax income. It is a fact, that people who leave the countries of origin do not pay tax because they do not 
work there which the best example is Afghanistan. Children whose parents migrate to other countries remain from parents training or 
in other words, they lack from family education which is another problem of emigration in Afghanistan. Not only those, women who 
are married are supposed to be abused, discriminated and also being divorced because their husband, when left the country, are not 
returned back to Afghanistan. So there are still many women remained without husbands or even divorced which created big family 
and social problems.  

Overall, emigration is a key economic and social problem in Afghanistan because educated and skilled people leave the country which 
create brain drain problem, the government face with lack of income tax revenues, the economic growth and productivity become 
slow down and many other social problems take place such as women abuse, discrimination, women divorce, and children with family 
education. So as a matter of fact, this problem should be solved.  

The purpose of this paper is to understand the relationship of emigration with Push factors including unemployment, insecurity, and 
poverty. 

a) To discover various factors that causes emigration in Afghanistan 
b) To determine the relationship between emigration and unemployment in Afghanistan. 
c)  To determine the relationship between emigration and insecurity and poverty 

Research Questions: 
1. What factors mainly force Afghans to emigrate? 

2. How unemployment, insecurity, poverty influence emigration in Afghanistan? 

3. LITERATURE REVIEW 
 

In 2008, Arjan de Haan and Shahin Yaqub conducted a researched the migration and poverty through linkages, knowledge gaps and 
policy implications in developing countries by using the qualitative analysis method which the author discovered very plausible 
inferences. For example, the paper result shows that poorest people migration is due to survival approaches but not all poor people 
migrate to other countries because the cost of migration is so high or they may not have such opportunities. Further, there is also the 
tendency of migration due to seasonal agriculture and less rewarding work in the same areas. However, it is argued that poverty is not 
only the push factor of migration because there are numerous factors of migration in these countries. On the other hand, the research 
also added that migrants return with money and investment in their countries of origin. So one can conclude, that poverty forces 
people to migrate but it could not be the only factor of migration in every country (De Haan 2008).  
 
In 2001, John O. Oucho explored the issue of the relationship between migration and poverty in Southern Africa through theoretical 
analysis method. The researcher found out a general fact that poor countries, societies, and families are the first produced generations 
of emigration, especially to rich countries. Besides, demographic, economic, cultural, political systems and environmental conditions 
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are the additional motivation and force factors of emigration in different countries. However, poverty is focused as the foremost factor 
of emigration in Southern African countries. So it must be argued that poverty as a push factor influences emigration in different 
countries (Oucho 2001).  

 
In 2007, Guita G Hourani researched the issue of Insecurity, Migration, and Return in a case study of Lebanon Following 2006 
Summer War through both a quantitative and qualitative research method. One of the remarkable discoveries of this research paper is 
that insecurity especially, foreign interventions and internal violence forced Lebanese to migrate to other countries for seeking safe 
live opportunities. It is also a belief that such threads will increase dramatically the out flows of population in the near future. This 
research provided that still, some migrants from Lebanese do not intend to return back to the country of origin (Hourani 2007).  

 
In 2017, FAO provided a short summary report on the issue of reducing the adverse impacts of migration: Encouraging sustainable 
agriculture and increasing job opportunities through a qualitative analysis method. This report provided that conflict, climate change, 
and economic instability pushed millions of people to migrate to other countries such that it left negative impacts on the countries of 
origins (FAO 2017).  

 
In 2002, Sarri Pekkala and Hannu Tervo studied the title of Unemployment and Migration through answering to the question of 
whether Moving Helps? This research is conducted through a theoretical analysis in Finland in 2002. The inference of this research 
paper provides that people escape mostly from unemployment compared to stayers in Finland and this migration rate is increased 
especially in high unemployment rate areas. So it is argued that unemployment is also a push factor of emigration in Finland (Tervo 
2002). 

Cristina Cattaneo conducted a research on the determinants of actual migration and the role of wages and unemployment through 
using an empirical analysis using probit model in 2006 in Albania. The purpose of the study was to determine whether low wages and 
unemployment encourage emigration from Albania. The result showed that low wage is significant at 5% and found out that low wage 
strongly push people to migrate because with low salary Albanian could not meet their livings needs. Besides, the results also showed 
that unemployment is significant at 5% and clarifies that unemployment is a push factor of emigration both internally and externally. 
So the paper results showed that low wages and unemployment are both push factors of emigration in Albania and that is why people 
migrate both internally and externally (Cattaneo 2006).   

Mirela Stoian researched on the issue of unemployment and migration of the Romanian labor force through finding causes and effects 
in August 2017, using multiple linear regression model. The purpose of the paper is to discover the unemployment as a cause of 
migration in Romania. Using empirical study analysis, she found out that unemployment is a key factor of encouraging people to 
migrate and besides that, the result also showed that unemployment together with poverty could be strong push factors of labor 
migration in Romania (Stoian 2017).  

Dr. Gursharan Singh Kainth studies the push and pull factors of migration through a case study of Brick Kiln Migrant workers in 
Punjab in January 2010. The study was conducted through a qualitative method and though using data from reports, official websites 
and experts’ opinions in written articles.  The paper collected general economic push and pull factors which the main factor that push 
people to migrate from Punjab was poverty. It was argued that people inside Punjab are able to receive enough income to meet their 
daily life needs so that is why poverty exists and they are obliged to migrate. These people migrate in order to find a new place that 
have better economic circumstances, job opportunities and higher income (Kainth 2010).  

Nicholas Van Hear, Oliver Bakewell and Katy Long researched on the issue of drivers of outmigration in Gulf countries in 2012 using 
qualitative method. The purpose of this working paper was to discover the real drivers of outmigration. The result showed many 
different drivers but the most important drivers are poverty, domestic unemployment, and underemployment (Nicholas Van Hear 
2012).  

Fei Guo and Robyn Iredale conducted a research on the issue of unemployment among the Migrant Population in Chinese Cities: Case 
Study of Beijing through a survey in Bejing using qualitative method in 2000. The purpose of this research study was to discover why 
people migrated to Bejing internally from other parts of the region. The result showed that 90% people who migrated to Bejing during 
three months were because of unemployment in their existing areas which became 1.43 million and they were between 15- 39 years 
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old. The other 10% were due to different reasons such as environment changes and season’s changes. So finally, unemployment was 
the main driver of Bejing migration (Iredale 2000).  

Samuel Antwi Darkwah researched the determinants of international migration through the Nigerian experience from 1991 to 2011. 
The research is conducted by using an empirical model including ordinary least square regression method. The purpose of this paper is 
to discover the factors of Nigerian migration which the results indicated that the level of high unemployment, migrant remittances, and 
the population growths are the key factors that encourage emigration from Nigeria and mean while they are all strongly significant at 
0.01 level. The rationales behind this migration is to reduce poverty, unemployment and remove pressure on the labor market. The 
paper added that Nigerian government is agree on emigration as long as skilled labor do not emigrate (Darkwah 2014).  
  

The United Nation prepared a World Youth Report on the issue of Youth and Migration in 2013 using simple qualitative method. The 
purpose of this report is to provide a general information including causes and effects. The report provided many meaningful reasons 
that push people to migrate around the globe which varies country to country. For example, migration is leaded through a combination 
of several reasons such as personal considerations, socio-economic circumstances, and the political situation in the country of origin 
might be important causal factors but the main force drive of international migration is alleged inequalities in labor market 
opportunities, income, human rights and living standards between the countries of origin and destination. Besides those, some young 
people travel to escape conflict, persecution, or environmental pressures (Nations 2013).  

Christopher A. Pissarides and Ian Mcmaster conducted a research based on the regional migration, wages, and unemployment: 
empirical evidence and implications for policy in 1990 which was publish at Oxford Economic paper website. The purpose of this 
working paper was to discover if wages and unemployment really affect migration from a country. The paper had a very different 
result which showed that if the wages inside a country rises, then people do not move outside and instead other people attempt to come 
in to the country and the same is true for unemployment, if the rate of unemployment increases many people tend to leave the country 
but if it reduces, people do not leave and instead many outsiders come in to the country to find jobs there. So the paper highlights that 
wages and unemployment are the key factors of migration such that push migration out and in (McMASTER 1990). 
 

2. METHODOLOGY 
This research study follows the “secondary” data to support and test the hypothesis of emigration in Afghanistan through Qualitative 
Research Method.  The “secondary” data is collected from books, scholarly journals, and online search engines to support the presence 
of the problem and find the solution to the problem. Particularly, these data sources are from World Bank, United Nations, research 
institutions and other government websites.  This is a conceptual method which theoretical assessments are used to investigate the 
problem and find solution through texts and behavioral views of experts written in documents and online research engines.  

 
Findings 

Unemployment: 

Unemployment is one of the biggest and leading pushing factors of Afghanistan migration. Due to government and economic 
weaknesses, there are very less number of jobs that meet the demand of labor. The government is also unable to provide job 
opportunities for Afghans because Afghan government has a very limited budget which is granted by the world rich countries such as 
the United States and with the small budget, the government cannot increase employment through government expenditures and other 
investments. According to the figure 1.6, the statistical portal world website provides unemployment rate for Afghanistan which the 
unemployment rate is among 7 to 8 percent from 2010 to 2017 (Portal 2017). Still, this data is not reliable because data which is 
collected from survey and other sources is not trustable because many Afghans are unemployed which may increase the rate of 
unemployment when the survey is conducted properly. But this unemployment rate is still high regarding to the population of 
Afghanistan which is around 34 million. 
 
 
Unemployment Rate: 5 Figure  
 

No Year Unemployment Rate 
1 2010 7.82% 
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2 2011 8.23% 
3 2012 7.94% 
4 2013 8.45% 
5 2014 8.71% 
6 2015 8.86% 
7 2016 8.84% 
8 2017 8.84% 

Source: Self-made from the Statistical Portal 

Since unemployment is very high and that is why people migrate to other countries to find job and receive income. Hayatullah Jawad 
(AHRRAO), Jan Koehler (ARC) and Kristóf Gosztonyi conducted a survey based on the reason of unemployment that pushed people 
to migrate. They discovered that people in Afghanistan suffer from serious unemployment which is due to insecurity and they asked 
people why they migrate to the countries, their answer was that unemployment is very serious problem that why they migrate. The 
respondents added that without job and income how they can live in Afghanistan (Gosztonyi 2016). According to the International 
labor Organization report, stated that among all Afghan migrant groups such as refugees, returnees, IDPs or labor are migrated due to 
less access of employment and they main migrate because they could not live with high unemployment and that is why they migrated 
and unemployment was called the central driver of mobility (Baruah 2013). The ILO insisted that unemployment plays a key role in 
pushing people to migrate from Afghanistan. 

More to the point, Qais Alemi, ID, Susanne Montgomery, and Carl Stempel researched the issue of A Qualitative Study Exploring the 
Psychosocial Needs of Male Undocumented Afghan Migrants in Istanbul, Turkey in 2018.  In this research paper, they discovered that 
Afghans emigrate due to high unemployment level in Afghanistan because there are no jobs with good income and that is why they try 
to migrate to Turkey because, in Turkey, jobs are available with good income such that they can meet their living needs (Qais Alemi 
2018). So the unemployment is a serious push factor of migration from Afghanistan and this unemployment is the first determinant of 
migrating from Afghanistan.  

So one can argue that based on the existence of high level of unemployment and the survey conducted based on unemployment as 
push factor for migration from Afghanistan, unemployment is the first determinant that plays a key role in forcing Afghans to migrate 
from Afghanistan.  

Security:  

The next remarkable aspect forces Afghans to emigrate since decade and current is insecurity in Afghanistan. Insecurity is a big 
concern of Afghan people which created many problems along with emigration. The threats from Taliban, Islamic State of Iraq and 
Syria (ISIS) and other internal anti-state opposition groups challenged both the government and public that harmed almost every life 
living opportunities such that made people to migrate to other countries. Economic slowdown, unemployment, poverty, and any other 
developing programs are the key results of insecurity in Afghanistan and at the meantime, these are the sub-factors of current 
emigration. According to the UN Assistance Mission in Afghanistan (UNAMA) report, stated that thousands of Afghan lives are in 
danger each year that some of them are dead and injured. For example, the report stated more than 24000 Afghans were dead and 
injure during deadly bomb explosion and attacks such that 5805 were dead and 2682 were injured in 2015, 5915 were dead and 2616 
were injured in 2016 and 5379 were dead and 2640 were injured in 2016. Figure 1.7 (UNAMA 2017).  
 

Dead & Injured Report: Figure 6 
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Source: UNAMA 2017 Insecurity Conflict Report 

Most importantly, many international migration organizations showed that insecurity is a big concern toward Afghanistan emigration. 
For example, Norwegian Refugee Council pointed that insecurity along with natural disasters, low economic situation and poverty are 
the key factors of internal and external displacement in Afghanistan. Besides that, European Asylum Support Office (EASO 2016) 
Report stated that due to ongoing war and insecurity, Afghans suited as one of the most moveable nations of the world (NRC 2012). 
Due to more than 35 years of conflict caused a prolonged refugee crisis which at least 10 million Afghans escaped the country such 
that 75 percent of the population living in the rural areas who are spoiled by armed battles, land disputes and natural tragedies which 
also caused problems to the labor and housing markets and rising crime. During 2014, Afghan asylum seekers were the third major 
group which is estimated 59,500 claims. In 2015, almost 190,000 Afghans applied for refuge in EU states which is nearly five times as 
many as 2014. Many People are still looking for asylum in neighboring countries due to insecurity situation in Afghanistan (EASO 
2016).  

Furthermore, it is not only the current insecurity conflicts that threaten people lives to emigrate but political instability has been 
continuing since long before that demolished almost all government structures and put the government in a weak condition. For 
example, Elca Stigter and Alessandro Monsutti came up with a different argument which stated that more than 20 years fighting 
distressed Afghanistan’s substructures, deteriorated government establishments and caused in deficiency of rule of law in many 
portions of the country. Besides difficulties in socioeconomic conditions, Afghans residents of all national groups carry on to 
experience insecurity due to political variability from long before. The factor that underlined as the main driver of migration is conflict 
and insecurity (Monsutti 2005). More civilian casualties, the moveable flora of the battle, the over-all worsening of security, pressure, 
and annoyance by government and anti-government elements are all direct reasons of movement. In challenged areas with rebellious 
between the international and national forces and non-state actors, people frequently flee inside and continually outside of the country. 
Numerous people move out of fear of being killed for “retaliation” from the Taliban or the government (Lopez-Lucia 2015). However, 
there are still counter argument that security is a very big factor of pushing people to emigrate from the country. It is significant to 
reminder from the onset that the association between peace and security on the one hand, and migration results on the other, is not 
always ‘linear’ or straight.  To put it in another way, increasing insecurity in Afghanistan might not essentially cause in more 
migration, while the same way, increased security might not encourage significant returns either locally or internationally (Koser 
2014).  

Overall, insecurity is a big factor of pushing Afghan residents to emigrate and many scholars and international migration organizations 
provided that among other factors of migration, insecurity is a big concern of emigration in Afghanistan. However, it is just believed 
that insecurity is not going to push people to emigrate and the way, security will not encourage to return back who migrated already 
due to other factors. So based on finding, it should be strongly argued that insecurity is the main push factor of emigration only in 
Afghanistan besides other sub-factors. However, there are always different arguments regarding every issue because every coin has its 
two sides. 

Poverty: 

The next important factor forcing people to emigrate is poverty which is generally true in each country of the world that faces poverty. 
People who cannot afford to meet their physiologically needs are poor and thus live in poor condition. Poverty always is caused by 
high unemployment in country or in other words when a country resides low economy, so there have to be unemployment which 
inspires poverty in a country. As a result, the poor have to leave country and thus migrate to other countries which provide them job 
opportunities for finding life facilitates such as food, shelter and health care. Afghanistan not today but facing this problem for long 
time which forces people to migrate. The current poverty rate is very high but some international websites and other reports show low 
poverty rate which is not 100% true because the survey that data is collected is not correctly conducted. According to the Asian 
Development bank, Afghanistan poverty rate was 39.1% in 2013 which was very high compared to Central Asian and other South 
Asian countries’ poverty rates (ADB 2018) Figure 1.8. Logically, the poverty line is very high and thus one can argue that poverty is a 
push factor of emigration in Afghanistan.  
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Poverty National Lines: Figure 7 
 
 

 

 

 

 
 
 

Source: 
Asian 
Development 
Bank 

Aryana AID which is a 
world Charity 
program agency 
reported that recently 42% 
of Afghan people live under poverty line which is very high and only 20% Afghans live above poverty rate which is very less (Aid 
2018). According to Figure 1. 9 prepared by Center for Strategic and Regional Studies (CSRS) stated that Kabul which is the capital 
of Afghanistan, contains more than one million of poor people who live under poverty and other poverty focused provinces are 
Nangerhar, Herat, and Takhar which 663455, 660397 and 660028 people live in poverty respectively (CSRS 2016). Besides that, 
Afghanistan is ranked as 169th out of 187 poorest countries in the world that is because 1/3 of the population lives under 100 USD 
income and the annual average income of a person is 670 USD. If we compare Afghanistan with Pakistan in terms up of annual 
average income, Pakistan had 1410 USD which twice bigger than Afghanistan (SCA 2018). So based on the collective data, it should 
be argued that high poverty rate creates high rate of migration and this could be one possible reason that many Afghans leave the 
country because of high worst poverty line.  
 

Pover
ty 

Rate in the 

Provinces of Afghanistan: Figure 8 

Source: World Bank and Ministry of economy Survey 2011 
 
Numerous expert scholars also expressed their claims and arguments in their academic work that poverty is the main rationale behind 
emigration in Afghanistan. According to Human Development Unit South Asia Region report of 2005, migrating -Families who have 
moved nationally are supposed to be poorer, but those who have come back from overseas are comparatively better off because 
remittances play an significant role in lessening poverty (Allison 2005). This clearly means that people who migrated abroad were 

 

Share of Population Below the National Poverty Line % 
No Country Percentage of Poverty Line 
1 Afghanistan 39.1 
2 Tajikistan 31.3 
3 Pakistan 29.5 
4 Armenia 29.4 
5 Kyrgyz Republic 21.3 
6 Georgia 213 
7 Uzbekistan 12.3 
8 Azerbaijan 5.9 
9 Kazakhstan 2.6 

Poverty Rate in the Provinces of Afghanistan 
No Province No of Poor Percentage of Poor Population Poverty Headcount 
1 Kabul 1033730 11.37 24.4 
2 Nangerhar 663455 7.3 38.2 
3 Herat 660397 7.26 35.3 
4 Takhar 610028 6.71 65.4 
5 Badkhshan 588060 6.47 62.7 
6 Ghazni 582792 6.41 45.8 
7 Kunduz 398534 4.38 40.2 
8 Ghor 378067 4.16 53 
9 Laghman 310730 4.42 63.8 
10 Sari-e-Pol 308048 3.39 59.1 
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poor because they could not find enough income to provide living facilities and that is why it is claimed that only poor people migrate 
the most comparing to others. More to the point, Dr. Alessandro Monsutti argued in his academic work that poverty along with 
insecurity is a big challenge for Afghans to live in better conditions. It is added that many Afghan left and leave the country because 
of poverty in the country because these Afghan send remittances to their family in Afghanistan to combat with poverty and at the main 
time, people tend to migrate because they want to spread the risk related with the families (A. Monsutti 2008). So based on these 
arguments, one can argue that poverty is a strong push factor of emigration in Afghanistan.  

In addition, Danish Refugee Council (DRC) conducted a survey based on the determinants of emigration in five major Afghanistan 
provinces in 2014 which found that migration was increased in urban compare to rural areas because large number of poor people live 
there and these people showed extreme poverty status comparing to others. People who left the country had better chance to alleviate 
poverty comparing to those who remained in the country (Hall 2014). Furthermore, Nicholas Van Hear, Oliver Bakewell and Katy 
Long argued through their findings from academic work that poverty was counted as the first determinant of emigration in 
Afghanistan but differently added that those people who are very poor cannot emigrate because they have less resources to migrate 
and addressed that poor who are able to pay the expense of migration leave the country to emigrate (Nicholas Van Hear 2012).  Based 
on their opinion, people who are financially strong are able to migrate and based on these different sources of collected data and 
arguments, poverty is the main push factor of emigration in Afghanistan. 

Overall, poverty along with insecurity and unemployment is counted as the strong push factor of emigration in Afghanistan. 
Numerous experts and collected data showed that the rationale behind emigration in Afghanistan is the high rate poverty which is 
more than 39% poverty rate. So as result of the existed poverty, many Afghans have left and tend to leave now too because poverty 
challenged their lives badly. 
 

1. Policy Recommendations 

Unemployment: 

 
One of the important channel of providing job opportunities is to increase investments in the country. Increasing investment through 
governmental expenditure such as investing in education, health, military, and security will increase employment in the country and 
thus it will help to reduce unemployment. As a result, people who are unemployed will be employed and decide to stay in the country 
instead of migrating to other countries.  
 
Establishing public work programs to create job opportunities together with skill development training will help to reduce the 
unemployment rate in Afghanistan. For example, opening public infrastructures projects such as constructing bridges, highways, 
schools, roads and other public projects which could be funded either by government or local, will help to reduce unemployment rate. 
Unemployed people will be employed and those who migrate will definitely remain in the country. 
 
Encouraging entrepreneurship and innovation as a way of creating new products and market demand which will generate new 
employment opportunities. Providing expert programs about entrepreneurship and innovation to train local traders and businessmen to 
start their own businesses.  When these trained entrepreneurs start their own investing and create new products, they will create job 
opportunities for people and thus people will be hired and decide not migrate but it helps only those migrant who leave the country 
because of unemployment. 
 
Improving skills / human capital to make people more flexible in the workplace will encourage employer to hire people with skills and 
expertise. The existed international organizations such as all UNs and other donor supported NGOs should provide training people in 
terms up of related field works and jobs such that they will be flexible to work almost in many job positions. The employers will be 
encouraged to hire trained people and thus this will increase job vacancies and many unemployed Afghans will be hired and the rate of 
unemployment will be reduced. Unemployed migrants will stay in the country because they will be employed. 
 
Finally, the government is supposed to provide stronger incentives for employees to look for and accept work. Adopting policies for 
all organizations in terms up increasing salaries, fixing working hours, adding health insurance, lowering labor income tax, bonuses 
and other incentives that encourage employees to accept the work because numerous number of employees do not heart to work 
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because they are not agree with salaries and other privileges provided by the employers’ companies and thus they are unemployed and 
leave the country. So providing better incentives will help to reduce the unemployment and people will not migrate. 
 
Strengthening Country Security: 

 

 
Strengthen intelligence force will help to secure the country in a better way. The current intelligence administration is so weak and 
unable to spy all the terrorists’ attacks in the country. First, it is important to train the intelligence force by high standard and by high 
international experts that will help those to detect all the incidents. The Afghan government should increase the number of 
intelligence spies because only the intelligence force can better detect all incidents rather than Afghan National Army and police. 
 
Increasing Afghan National Army (ANA), Afghan National Police and border police will help to tighten the security of Afghanistan. 
Afghanistan is a huge country in terms of geography and population, for example, the population of Afghanistan is 36401875 which 
is more than 36 million (Worldmetters 2018) and the number of all security force is 334000 that is very less number of number of 
forces to secure the country (Tolo 2018). There should be an increase in security forces which they will be able to tighten the 
security.  
 
Training all security forces and providing modern weapons will also help to bring security in Afghanistan. The current police and 
Afghan national army are uneducated and untrained and thus they do not know how to secure the country. Providing modern 
weapons and training them with these weapons will also help them to strengthen the security because Afghan security forces do not 
have these modern weapons to defeat their enemies. 
 
Keeping good relations with neighbor countries will also improve the situation in the country in terms up security. Afghanistan 
neighbors do not have good political relations with Afghanistan and that is why the security is destroyed by these neighbors, so the 
Afghan government should strengthen its relations nicely and this ways, security will be tightened.  
 
All these strategies will help to bring security to Afghanistan and thus people will not scare because of insecurity in the country. 
People who migrated or tend to migrate will stay in the country and this way migration will be reduced once the country is secured.  
Strengthening security of Afghanistan through increasing security forces, training Afghan security forces and modernizing them with 
modern weapons will help to reduce the rate of migration from Afghanistan. It is because many people who emigrate from 
Afghanistan are threatened from the current insecurity in the country. So keeping the security will help to reduce the emigration from 
Afghanistan. 
 
Reduce the poverty rate by effective programs 
 

Investing and implementing agricultural programs will help to reduce poverty in the country. As it is clear that Afghanistan is an 
agriculture country and most of its economy is based on agriculture but the agriculture sector is weak and needs investment. If the 
government, international organization and local investors invest in agriculture, thus it will create job opportunities and people will 
generate income which will reduce the poverty in Afghanistan.  
 
Encouraging traders to engage in trade as a path out of poverty such that it will create employment and people will receive income 
from their jobs. It is important to increase trade in the country because it will not only create jobs but it will also generate income and 
this way people will be busy and getting income.  
 
Providing all people with access to basic social services including education. The government should provide social services such as 
health, education, access to water, electricity and other services with low prices that would help to meet their first needs with their less 
income. Some international organization should also help them by providing financial assistance to pay these social services. It is also 
important to mention that the Afghan government and international organization should also progressively develop social protection 
systems to support those who cannot support themselves. 
 
Providing access to technology and innovation which these poor will be trained and able to find job by this training. This will help 
them receive income from jobs and meet their needs that suffer them as poverty.  
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Reducing poverty through different mechanism such as providing employment, training people about innovation and education and 
investing in agriculture will help to reduce emigration from Afghanistan because many people who emigrate from the country are poor 
and live under poverty. So reducing poverty will reduce the emigration from Afghanistan. 
 
Providing Opportunities to Returned Migrants  
 
First, the government should provide better access to land for returned refugee. Most of the refugee are poor that they do not have 
lands and shelters and even they cannot pay for the physiological needs. So providing lands will help them to be encourage to stay in 
the country and dwell here. 
 
Providing national legal and regulatory framework for return emigrants. Many international organizations and the government work 
for emigration in Afghanistan but it is important that emigration should have one specific organization that will work for emigration. 
Besides, the government should strengthen its capacity to plan, manage and assist the reintegration of returning Afghans. The 
government should have a plan for returnees for their jobs, social needs, and other facilities. 
 
The government should provide legal aid and vocational training for Afghan refugees and prepare them to find jobs and be their own 
the future. Returnees need to work, generate income and also they start their own business which all of them are done by training. 
 
The government and international organizations should conduct information campaigns on the risks of migration/trafficking to educate 
potential victims of trafficking.   
 
When all the opportunities provided to returnees and meeting their daily life needs will encourage Afghans to stay in the country and 
they will not emigrate back from Afghanistan. People who are already living in Afghanistan will also stay because they will be 
informed about the risks of migration.  

 
Conclusion 

Overall, emigration from Afghanistan is both economic and social problem in Afghanistan. Emigration harms the economy of 
Afghanistan by losing people that they are professional and experts such as doctors, engineers, and teachers which weaken health, 
educational and infrastructure sectors in Afghanistan. Besides, the production sectors will also be weaken in case people emigrate 
from Afghanistan. Emigration also creates social problems such as divorce, children remaining from family education and also mental 
health problems both to the person who migrate and his family. The only benefit that comes from emigration to Afghanistan is 
remittance which does not worth migration because it only helps their family to alleviate poverty and meet their economic needs but it 
does not help the economy of Afghanistan. Since emigration is a problem for Afghanistan that is why it should be reduced through 
several policies and mechanisms. First, the government should provide employment opportunities for emigrants because people who 
migrate are all unemployed residents of Afghanistan and through employment, emigration will be reduced in the country. Second, the 
security is a big concern in Afghanistan because numerous people who leave the country are scared from insecurity and they do not 
want to put their lives in risks, so security will also help reduce emigration. The last important policy is to reduce poverty by creating 
jobs and providing free or low price social protection facilities which will help them to stay in the country and this way the emigration 
will be reduced. 
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Abstract: 

The main objective of this research paper is to hypothesize the impact of terrorism on unemployment through their basic relationships 
by using time series analysis for the period of 1980-2017 in Afghanistan. This study utilized a simple multiple regression model 
represented by the Ordinary Least Square and Vector Autoregressive Regression estimation methods. Unemployment is reserved as 
dependent variable and suicide attacks as independent variable. Furthermore, a few additional control variables such as hostage and 
kidnaping, trade openness, and population growth are added to enhance the inferences of this research paper. The result of Vector 
Autoregressive Regression and Ordinary Least Square estimation tests showed that suicide attacks as the focused independent variable 
is strongly significant both statistically and economically and acquired a positive relationship with unemployment. Besides, hostage 
and kidnaping, trade openness, and population growth are also significant which have positive, negative and positive relationships 
respectively. It is suggested by the outcome of the study that Afghanistan is supposed to adopt such policies to decrease the number of 
suicide attacks, control hostage and kidnaping, and increase trade openness, and control the population growth rate by tightening the 
security, increasing production and output, and controlling birth rate.  

Index Terms: Unemployment, Suicide Attacks, Hostage, kidnaping, trade openness, and Population Growth 

1. INTRODUCTION 

Terrorism became one of the most discussed issues recently in modern societies that remained noteworthy implications to business, 
communities, economies, religions, and health. Besides, terrorism put an uncontrolled fear even on most developed countries such as 
United State, Britain, Russia, Germany, Denmark, and Israel. The blow of terrorism was just behind the scene in the short past but the 
11th September 2001 terrorist attack made a painful period of the history that informed the onlookers of terrorism and challenged even 
superpower states to stop it (MÄNNIK 2008). According to the Global Terrorism Index of 2017, ten countries such as Iraq, 
Afghanistan, Nigeria, Syria, Pakistan, Yemen, Somalia, India, Turkey, and Libya were mostly affected by the terrorism such that 
Afghanistan and Pakistan ranked as the top impacted countries (GTI 2017). The top serious terrorist groups around world are al-Qa'ida 
(AQ), Islamic Jihad Union (IJU), Islamic Movement of Uzbekistan (IMU), Islamic State of Iraq and ash-Sham-Khorasan (ISIS-K), 
Tehrik-e-Taliban Pakistan (TTP), Harakat ul-Jihad-i-Islami (HUJI-B), Ansarul Islam, National Liberation Army, Revolutionary 
Armed Forces of Colombia, Harakat Sawa’d Misr (HASM), Army of Islam (AOI), HAMAS, and Mujahidin Shura Council in the 
Environs of Jerusalem (CIA 2019).  

Afghanistan has been experiencing a very bad history of terrorism during the last four decades that destroyed everything of the 
country such as education, economy, agriculture, and political systems. Taliban was known as an accepted regime during late 1990s 
but now it is the biggest and leading terrorist group in the country which challenges the current government in terms of war and 
defense. Besides, Islamic State of Iraq and ash-Sham and Al-Qaida are the other emerging terrorist groups that function in the 
country against current government and people. The existed terrorist groups conduct different complex attacks such as bombing, 
explosion, suicides, car-explosion, arm-attacks, and land bombs. Due to the existence of such terrorist groups, Afghanistan faces an 
uncontrolled barrier towards its development in each sectors and remained the country insecure. 
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Insecurity is a challenge to the whole education system of Afghanistan because only limited education centers such as schools and 
universities are opened in the capitals of the provinces but the districts which are under control of Taliban and ISIS are ousted from 
education. According Morten Sigsgaard 2009 education analysis report, states that the biggest threat to Afghan education is Taliban 
because they attacked numerous schools in the districts or in insecure areas (Sigsgaard 2009). Besides, Center on International 
Cooperation (CIC) prepared a report on enhancing access to education which states that addition to attacks and fires on schools, 
numerous teachers, students, and clerks were targeted or ashamed in Taliban control areas. In 2015, UNAMA addressed that 13 
regions have very poor education opportunities such as Helmand, Zabul, Ghazni, Paktia, Khost, and Badkhshan (RUDEFORTH 
2016). 

In addition, a lot of Afghan residents do not tend to dwell in the country and hence plan to migrate to other secure countries such as 
European, United State, and some Asian countries. It is because of great fear from Taliban and ISIS especially for people who work or 
worked with government. In 2015, Elisa Lopez-Lucia prepared a report on the drivers of migration from Afghanistan and claimed that 
the main emphasized factor of migration is conflict and insecurity because people scared of more causalities and destructions in the 
country (Elisa 2015). In addition, Dermot Rooney discovered the real reasons of migration from Afghanistan which is insecurity and 
instability. The author added that Afghans are tired of war and people who migrate have great fear from Taliban and ISIS recently 
(Rooney 2016). 

People who are well educated or have money leave the country because they do not invest their money. Some of the investors already 
took out their money from Afghanistan and they invested their money in Dubai or in other countries. The World Bank Group provided 
an analysis of investment horizon in Afghanistan in 2005 which among other recommendations, improving security was the top to 
consider. It was discovered that major security attacks in major cities are challenges to both internal and foreign investors (WBG 
2005).  Richard Ghiasy, Jiayi Zhou and Henrik Hallgren researched on the development of private sectors in Afghanistan in 2015. It is 
mentioned that private sector promoted somehow from 2001 but recently all the investments end in Dubai which became a better and 
secure market for Afghan investors. It is reasoned that Afghan government cannot establish an attractive environment for investment 
in Afghanistan (Ghiasy 2015). 

On the other hand, government is not able to establish and implement developing projects such as constructing water dams, electricity, 
schools, roads, and agriculture in the country because it cannot preserve the security of the country. The government of Afghanistan 
receives quit enough grants for 
infrastructures and development projects 
which the National Solidarity Program 
(NSP) is the ideal one.  Yet, the Afghan 
government spent around 1.5$ billion on 
88000 subprojects but still there are 
protection challenges for additional 
implementation. For example, quite number 
of projects were suspended due to the 
deteriorated security condition in Eastern 
and Southern regions. Till now, 370 NSP 
staff were killed and around 125 were kidnapped (NailaAhmed 2015).  

                            Table: 1 

South Asia GTI Score, Rank, and Change In Score from 2002-2016 

NO Country Score Global Rank Change in Score 
1 Afghanistan 9.441 2 3.880 
2 Pakistan  8.4 5 2.360 
3 India  7.534 8 0.167 
4 Bangladesh  6.181 21 0.929 
5 Nepal  4.387 44 -1.729 
6 Sri Lanka  2.905 68 -2.751 
7 Bhutan  0.038 128 0.038 
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Source: Global Terrorism Index 

Regarding table # 1, it indicates that Afghanistan comes as the first and most affected countries especially in South Asian countries 
because the most insecure countries are located in South Asia. Further, it shows that the highest the score, the most insecure or 
affected the country and the lowest the score, the lowermost the country in terms up terrorism affection.  

Since terrorists in Afghanistan made the country so much insecure and as a result, it prevents all the essential channels of development 
such as business, economy, agriculture, investment, education and constructions that all of them are positive factors of increasing 
employment in Afghanistan. Due to the inexistence of education, investment, business, government spending, sound economy, 
unemployment increases and that is the reason why terrorist increases unemployment in Afghanistan by many factors. However, it is 
questioned if terrorism increases unemployment in Afghanistan or there are other hidden factors that affect the unemployment in the 
country. For this reason, it is very important to check what type of insecurity (Terrorism) increases unemployment and what are the 
basic policy implications for the solution of this problem. 

Research Questions: 

• What types of terrorism attacks increase unemployment in Afghanistan? 
• What are the real drivers of unemployment in Afghanistan? 
• What other Economic and Fiscal policies decrease unemployment in Afghanistan? 
 

Objectives: 

The main objective of this research paper is to study empirically the effect of terrorism on unemployment in Afghanistan.  
Furthermore, a few macroeconomic and fiscal policies are also focused in this paper. To this end, the study pursues to achieve the 
followings: 

• To determine the relationship between suicide attacks with unemployment 
• To determine the relationship between hostages and kidnaping with unemployment 
• To determine the relationship of demographic factors such as population growth with unemployment 
•  To determine the relationship of trade openness with unemployment 

 
2. LITERATURE REVIEW 

Arshad Ali researched the economic cost of terrorism through a case study of Pakistan in 2009. He explored many various types of 
costs of terrorism through a qualitative analysis such that the data is used from many written articles and expert views. He discovered 
that the effects of terrorism on a state economy are numerous which the first notable is unemployment in Pakistan. Unemployment 
was influenced greater than any other economic factors. For example, the unemployment rate rose from 23.9 to 37.5 percent in 2007 
and 2008 respectively. So one can argue that terrorism deteriorates unemployment in the country of having terrorism threats and the 
more the threats, the higher the unemployment rate in that country (Ali 2009).  

*A reduced score indicates lessening terrorism 
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Zahid Shahab Ahmed discovered a unique result in a study of the Impacts of Terrorism Related Violence on Youth in Pakistan 
through a mixed research analysis in 2015. The author focused on various factors of terrorism in Pakistan but unemployment became 
remarkable in this paper result. It is found that terrorism does not only increase unemployment but it also harms Pakistan economy 
through decreasing FDI and local industry negatively. Due to the existence of terrorism, the unemployment rate increased from 5.1 to 
6.2 percent in 2012 and 2013 respectively. The paper concluded that among other economic aspects, unemployment is the first that is 
influenced greatly by the presence of terrorism as Pakistan is the prominent example of terrorism recently. To this end, terrorism 
harms the whole economy of a country especially unemployment   (Shahab 2015). 
 
Andrew E. Clark, Orla Doyle, and Elena Stancanelli studied the Impact of Terrorism on Well-being: Evidence from a case study of the 
Boston Marathon Bombing in 2016 through a quantitative analysis by using a combined regression model. The authors used cross-
section model using the data for one year 2012 after Boston Bombing.  Result from Boston case study revealed that due to this 
bombing event, the well-being of the nearby states reduced and additionally, unemployment rose by 2 percent in the same year. The 
result displays that such effects were not just for a week or couple of weeks but it exceeded even to one year. It is added that women 
who were living adjacent were affected more compared to other remote residents. So it is concluded that terrorism comes as a notable 
driver of increasing unemployment in insecure countries (Clark 2016). 
 
Todd Sandler pointed to 9/11 attack in the study of Economic Consequences of Terrorism in Developed and Developing countries: An 
overview through mixed method combined by panel and time series analysis for the period of 1968 to 2004. The most remarkable 
estimation method used is Vector Autoregression. The terrorism has influenced numerous sectors but more precisely tourist industry 
and foreign direct investment. Most importantly, unemployment was affected at large compared to other macroeconomic factors. This 
research paper indicated that the unemployment rate was dramatically rose after 9/11 attack. Besides, terrorism affects both large and 
small economies of terrorism threated countries. Finally, it is proved that terrorism could be the potential driver of comprehensive 
unemployment in countries that experience either large or small terrorism presence (Sandler 2005). 
 
In 2014, Shannon C. Flowers researched the issue of the relationship between youth unemployment and terrorism worldwide through 
multiple regression model through Fixed Effect estimation method by using panel data analysis for the period of 2000 to 2009. The 
findings suggested that terrorism does not have such relationship between terrorism and youth unemployment that harms youth 
unemployment but when it is combined with all, it has a relationship which harms unemployment. The finding of this research study is 
very unique and different because it revealed that terrorism also increases unemployment but unemployment also generates terrorism 
and thus it is a vice versa relationship. So this finding is quit challenging to argue that terrorism does not affect youth unemployment 
worldwide  (Flowers 2014). 

 
In 2009, Bryan W. Roberts researched the evidence of 9/11 attack from real time forecasting in the United States through a 
quantitative research analysis using forecast regression model for the year of 2002 which discovered very significant result. The 
researcher found out that 9/11 attack reduced the real GDP by 0.5% and increased unemployment by 0.11 percent that equals 598000 
employment jobs. But it is argued that economy as whole recovered after a year of 9/11 attack such as unemployment and GDP but 
did not return to the same level as before 9/11 attack. So it is justified that terrorism deteriorates the economy especially 
unemployment but recovering to the previous level takes time and costs (Roberts 2009).  
 
In 2010, Efraim Benmelech, Claude Berrebi, and Esteban F. Klor studied the Economic Cost of Harboring Terrorism in Palestine 
through quantitative analysis using basic regression model through cross-sectional data for the year 2002. In this research paper, quit 
enough factors are focused that were believed to be affected by the terrorism in Palestine but the unemployment assigned as the 
notable influenced factor of terrorism. The authors came with a different finding which suggested that successful attack caused 5.3 % 
increase in unemployment and besides reduced the Palestinians workers by 6.7 percent (Efraim Benmelech 2010).  
 
According to APEC project report conducted under the title of “Strengthening Tourism Business Resilience against the Impact of 
Terrorist Attack” based on counter terrorism group conference held in 2017stated that Bali in Indonesia experienced a terror attack 
such that destroyed the tourism business. As a result, 2.7 million people became unemployed and around 57% of tourism visitor 
declined from overall. The second attack in Indo also harmed the tourist business and unemployment rate rose unexpectedly (APEC 
Group 2017). 
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Alexander Meindl researched on the Impact of Terrorism on Tourism in the EU in 2018 in Vienna over two terrorist attacks case 
studies took place in Paris and Brussels in 2015 and 2016 respectively. The author applied a qualitative analysis based on the holistic 
overview. This research paper found similar result of increasing unemployment rate with other previous studies. The author 
discovered that besides other costs such as decline of investment, less consumption, less trade, reduction in tourist visitors, 
unemployment rate rose by unknown percentage. It was argued that costs of terrorist attacks are difficult to calculate especially 
indirect costs (Meindl 2018). 
 
In June 2016, Hanaa Abdelaty Hasan Esmail conducted research on the Influence of Terrorism and insecurity on the tourism industry 
in Egypt and Tunisia after Revolution in a conference paper using a time series analysis for the period of 2005-2015. The author used 
a multiple regression model by applying Ordinary Least square and Serial Correlation methods. The author discovered that terrorism 
influenced the overall economic development through reducing tourism industry numbers, diminishing tourism income, rising 
inflation and particularly increasing unemployment both in Egypt and Tanzania. It is worth mentioned that terrorism and insecurity do 
not upset only one sub-part of the economy but they really harms all the factors of economic growth which unemployment is the basic 
focus recently in economic growth absorbed evaluations and revisions (Esmail 2016). 

 
In August 2017, Ahmed Diriya Mohamed explored a different conclusion on the study of the impact of terrorism in social economic 
development, a case study of North Eastern Region through a qualitative analysis that includes depth interviews, interventions, and 
trials in three different cities such as Garissa, Wajir, and Mandera.  The author found out that besides other relevant sectors, terrorism 
also affected the business sector in North Eastern region after the recent advent of terrorism. For example, some of the businesses and 
NGOs moved from North East to safer locations or even closed due to the strict fear of terrorism in Kenya. This has deteriorated 
highly the level of unemployment with a quick rising point in rate, especially in youth intensive population (Mohamed 2017) 
 
 In 2009 Princeton N. Lyman and John Harbeson explored influences of the war on terrorism in Africa through a qualitative analysis 
in African countries such Somalia, Sudan, and Nigeria. It is argued America increased its security policies in Africa after 1990s and 
2001 massive attack in the United States. It is added that Africa is not the basic source of terrorism but since its weak economy, 
poverty caused it to be a place of terrorism because mostly US and European insurgents flee to Africa such as Osama Bin Ladin when 
he claimed Nigeria a center of revolution. Besides, due to complex structures of religions such as Islam and its sub-divisions brought a 
focus to the violence and terrorism in Africa. The authors discovered that due to recent terrorist threats, a number of industries closed 
and many others are on the same decline. To put it through an example, a textile company reported that its company reduced its 
employment from 22000 to 7000 which is a more cut in the overall employment of the country. One can argue that terrorism and 
instability harm the overall economic development that unemployment is the more core factor of a country’s economy (Lyman 2009) 
 
In September 2002, Gail Makinen researched on the Economic Effects of 9/11 through a Reconsidering Impost in the United States 
through a qualitative analysis. It is discovered that 9/11 attack was believed more human tragedy than economic disaster which is true 
in many cases because human costs were greater than economic output that did not put the economy in full recession. The very 
remarkable slowdowns in economy were rising unemployment which is reaching from 3.9% to 4.95, short fall in GDP growth, and 
soften appeared recession lately by 2001.  However, critics still believe that the negative economic influence was greater than human 
life disaster of 9/11 attack which they were not in reality (Makinen 2002) 
 
Research Gap: 
 
Regarding the short literature review and the author best understanding of the country situation, there are notable research gaps in the 
study of Terrorism impact on unemployment in Afghanistan. At the very best effort of author, there does not exist such study that 
covers either empirical or qualitative research study in Afghanistan which is quit unique in this regard. Many researchers studied the 
same issue in other countries such as Asian and European but not in single country and they used panel data analysis but this paper 
uses time series analysis and qualitative analysis which makes this paper different from others. Besides, this issue is very attractive in 
terms up Afghanistan because Afghanistan is so remarkable in the terrorism history. Next, the study covers both political and 
economic factors on the unemployment that also make this research paper different and valuable from other previous research. So 
finding and filling these gaps is the motivation to work on this problem and suggest the appropriate policies recommendations.  
 

3. METHODOLOGY 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9370
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              553 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9370   www.ijsrp.org 

This research paper follows the quantitative analysis through time series analysis for the period of 1980-2017. Regarding the literature 
review and data type available for this research, first, a multiple regression model is specified to demonstrate the impact of terrorism 
on unemployment in Afghanistan.  

Multiple Regression 

A multiple regression model is selected because the author tries to find the relationship of one dependent variable with several 
independent variables as it is defined that multiple regression model shows the straight line relationship between dependent and 
independent variables. Multiple regression is very common and useful in recent research and development especially for economist to 
conduct a research in relevant fields. Thus, it makes easier to find the relationship of any two or more variables. For this purpose, a 
multiple regression is selected as the best fit model for this research.  

Plain Form: Yj = β0 + β1 X1j + β2 X2j + … + βn Xnj + ε…………..1  

 

Featured Form: UNEMt = β0 + β1 (Suicide) t + β2 (Hostage/Kidnap) t + β3 (Trade Openness) t + β4 (Pop) t + Ui ……………………2 

Where:  

UNEMP: is the unemployment rate of Afghanistan in % form of total work force.  

Suicide: is the number of suicide attacks in Afghanistan  

Hostage and Kidnaping: is the number of high profile people kidnaped during this period 

Trade openness: is the sum of total import and export from share of GDP during this period 

TPop: Total population growth in percentage form. 

U: is the general error term or idiosyncratic error. 

Test and Estimations 

It is worth mentioned that for estimation purpose, several tests and estimations are applied in this regression analysis. For example, 
simple OSL (Ordinary Least Square), VAR (Vector Autoregressive Regression), and correlation matrix tests are planned in this 
research paper. 

VIF: 

One of the best approach to assess multicollinearity problem in a research paper is to use variance inflation factor for the purpose of 
showing that how much the variance of the coefficient of explanatory variables are increased in the data.  There are significant 
limitations such as if the VIF becomes equal to 1 then there is no multicollinearity problem but if the VIF for any variable in bigger 
than 1, there exists a slight multicollinearity problem that does not mean that a variable should be removed from the model. Most 
importantly, if the variance inflation factor becomes greater than 5 or it becomes bigger from 5 to 10, then there is a high 
multicollinearity problem which must be detected and the variable should be removed from the model (Akinwande 2015).  

OLS (Ordinary least Square): 

OLS is a generalized regression technique that is used to set up a single independent variable in one interval measure which is applied 
both for a single and multi-explanatory variables. It basically indicates the relationship of Y (dependent) with X (Independent) 
variables through using a line of best fit in such a way to predict Y via X in some degree (Hutcheson 2011).  Besides that, OLS is the 
first estimation method in regression analysis to test the unknown parameters of classical linear models through minimizing the sum of 
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squared or errors. The result of OLS is reliable when the explanatory variables are exogenous and there is no multicollinearity but the 
result is optimal when there is not 
serial correlation and the errors 
are homoscedastic that the 
opposite is heteroscedasticity 
(Anchoar 2002). So OLS is the 
first impression for 
researchers to find out how the 
assigned model produces inferences regarding the research objectives. Applying OLS is a way to see for further actions to take in case 
there are ambiguities in the data, model, and the assigned variables.  

VAR (Vector Autoregressive Regression): 

The VAR becomes one of the most effective, elastic, and stress free to use models for different time series analysis such that it 
signposts the dynamic performance of economic, financial, and forecasting. Besides, it is useful to produce physical interpretations 
and policy analysis (VAR 2000).  Cooley and Dwyer specified that VAR is the noticeable study instrument for the determination of 
distinctive dynamic relationships between variables without taking to request an economic theory (Awokuse 2003). In reality, it 
permits researchers to study the usefulness of one variable in predicting another variable via its historical values that is stated as a 
linear function of its particular and another variable past lags (Stata 2013). Furthermore, VAR is very important for catching the co-
movements between variables in indicating data, information, and interpretation of the explanatories (Papanicolas 2011). In this 
research paper, the objective of VAR is to discover the long run relationships between variables and predict their upcoming values by 
providing justification for the importance of assigned variables in this research study.  

4. Regression Findings 

This research paper findings are based on the analysis of quantitative method by using Stata Soft Package. Regarding the model and 
variable specification, there are 4 independent variables assigned such as suicide attacks, hostage/ kidnaping, trade openness, and total 
population growth. In this research paper, the first two focused explanatory variables are based on political and risk and the third and 
fourth variables are macroeconomic aspects. Before applying any estimation method, a few model and data specification tests are 
applied such as detail summary and Variance Inflation Factor.  

Table #2: Summary Statistics 

 

 

 
 
 
 
 
 
Source: Computed from WDI Data via Stata 
 
In table #2, the means show all the central tendency in a data set but still one can argue that there is not good or bad mean because 
they just quantify the significant points in data set. Regarding the understanding of a mean, a very big mean indicates that the data set 
contains a very big data observation but a small mean shows that the data set includes a very small point in data. In this summary 
statistics, the biggest mean is produced by the trade openness explanatory variable which is 95.62887 but the very small mean is given 
by Hostage/ Kidnaping which is 10.67568.  Furthermore, we learn that the standard deviation indicates how much the data points are 
spreaded from their means such that the small is the best but the big is the worst. In this summary analysis, the very small standard 

Variable Obs  Mean Std.Dev Min Max 
Unemp 38    21.99895     1.495702      19.656    25.10101 
HostageTak~g 38 10.67568 20.57514 0         99 
Sucide 38 23.43243     44.01801 0         120 
Exp&Imp 38 95.62887     14.73994    47.65906    116.3625 
Population~e 38 50.44275     1.175684    49.18201    54.17491 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9370
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              555 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9370   www.ijsrp.org 

deviation is given by population that is 1.175684 but the very big is given by suicide that is 44, 01801. Over all, the summary statistics 
provide whether the data has very big and small data points and show that mow much the data points are spreaded from their means.  

Table #3: Variance Inflation Factor 

 

 
 
 
Source: Computed from WDI Data via Stata 

Due to the analysis of the VIF, a variable that contains VIF 1 to 5 then there is no existence of unacceptable multicollinearity for that 
explanatory variable but if the VIF is greater than 5 then there is a high multicollinearity problem produced by that variable. If there is 
a multicollinearity problem in the model, the results are not biased but of course, inefficient which means that a research can still 
proceed the model if that variable is very significant in such regression. Still, one can argue that there is always a correlation between 
independent variables because it happens less likely that a variable has no correlation with other modeled included variables. In this 
VIF results, only Exp&Imp has VIF greater than 5 which is 6.05 but still it is not that much challenge to the model that would create 
unacceptable inferences in the regression result. 

Tabel#4: VAR (Vector Autoregressive Regression) 

 

 
 
 

Source: Computed from WDI Data via Stata 

Regarding the result produced by the VAR in Table 4, the independent variables such as Hostage& Kidnaping, Suicide, and 
population growth are significant at maximum 5% significant level but only Exp&Imp is not significant even at 10% significant level. 
This means that the first focused explanatory variables that selected based on security factors are significant including one 
macroeconomic factor such as population. The objective of this test is to provide both short and long term relation between dependent 
and independent variables but in this research focus, only the long term relation is considered because, in any research analysis, the 
long term relations are the best options to consider that provide good inferences in regression analysis and decision. 

Table # 5: Ordinary Least Squared Estimation 

 

 

VIF Test 
Variable VIF 1/VIF 
Exp&Imp 6.05     0.165398 
Sucide 4.92     0.203052 
Opulation~l  1.81     0.551844 
HostageTak~g  1.13     0.881369 

Unemp Coef Stand Error Z P >|Z| 

HostageTak~g .0062647 .0031972 1.96 0.050 
Suicide .0124981 .0043206 2.89 0.004 
Exp&Imp -.0045442 .0110234 -0.41 0.680 
Population~e -.3214936 .1004376 -3.20 0.001 
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Source: 

Computed from WDI Data via Stata 
 
It is worth mentioned that OLS is the first glance to look at the result of model especially in panel data analysis and further, it provides 
how the finding of the regression looks like, are there any problems in model such as multicollinearity, model specification, 
heteroscedasticity, and stationarity and non-stationarity that mislead the result of the model. Since it is a time series analysis, that is 
why the OLS became the best fit regression estimation in this research paper because it provided acceptable inferences. 

The foremost pinpoint in a regression analysis is the standard error that shows the dimension of the data and basically explain that how 
many of the data points are spreaded from their means. Most importantly, the standard error affects directly the coefficients of the 
variables in a regression analysis. It is argued that the more the standard error, the larger the coefficients of the variables and the 
poorest the regression inferences and the less the standard error, the minor the coefficients of the variables and the best regression 
inferences. In table #4, hostage and kidnaping have the smallest the standard errors and better coefficient but population has the 
highest standard error, the acceptable coefficient. It is concluded that the standard errors are acceptable and provided good inferences 
which are feasible.  

According to simple ordinarily least square estimation, Hostage and Kidnaping is significant at 0.072% significance level. This means 
that if the Hostage and Kidnaping is increased by one percent in Afghanistan, the unemployment rate will be increased by 0.0095%. 
The sign is correct as it was expected in the objectives of the study.    At the very best effort, there is no such research study that 
focused on the impact of hostage and kidnaping on unemployment but there are quite a few studies that provided good result on the 
impact of overall terrorism on unemployment. So one can argue that hostage and kidnaping are parts of overall terrorism and that is 
why this finding is in line with (Ali 2009) research article which stated that the effects of terrorism on a state economy are numerous 
as the first notable is unemployment in Pakistan. He argued that unemployment was influenced greater than any other economic 
factors in Pakistan. Besides, Zahid Shahab Ahmed also discovered that terrorism does not only increase unemployment but it also 
harms Pakistan economy through decreasing FDI and local industry negatively (Shahab 2015). Furthermore, (Clark 2016) explored 
the result of Boston case study that revealed that the well-being of the nearby states reduced in one year and additionally, 
unemployment rose by 2 percent in the same year. Finally, (Sandler 2005) pointed to 9/11 attack in the study of Economic 
Consequences of Terrorism in Developed and Developing countries. The author exposed that terrorism has influenced numerous 
sectors but more precisely tourist industry, foreign direct investment, and unemployment.  

The next vital factor of increasing unemployment in Afghanistan is Suicide Bombing that put a very huge threat both to the people and 
economy as whole. The OLS regression inference provided that suicide bombing is significant 1% significance level which indicates 
that if the suicide bombing is increased by 1%, the unemployment will be increased by .025%. The sign is accurate as it was expected 
and this regressor is both statistically and economically significant. this inference is the same as in different studies conducted by 
(Flowers 2014) and (Roberts 2009) who revealed that terrorism also increases unemployment but unemployment also generates 
terrorism and thus it is a vice versa relationship. Robert found out that 9/11 attack reduced the real GDP by 0.5% and increased 
unemployment by 0.11 percent which equals 598000 employment jobs. Additionally, (Efraim Benmelech 2010) exposed that 
successful attack caused 5.3 % increase in unemployment and besides reduced the Palestinians workers by 6.7 percent. The (APEC 
Group 2017) report also provided the same result which indicates that Bali in Indonesia experienced a terror attack such that destroyed 
the tourism business and as a result, 2.7 million people became unemployed and around 57% of tourism visitor declined from overall.  
Alexander Meindl revealed that two terrorist attacks in Paris and Brussels in 2015 and 2016 respectively increased unemployment by 

OLS Estimation 

                                                                                                        Number of Obs: 38 
R-squared         =   0.8463 
 Adj R-squared =   0.8265                                              
Prob > F            =   0.0000 
Unemployment Coef. Std.Err T P>/Z/ 95% Conf Intv 
HostageTakingKidnapping .0095238    .0051142      1.86   0.072    -.0009067       .0199544 
Suicide .0254403    .0052726      4.83    0.000    .0146869        .0361938 
Exp&Imp -.0274354     .016688     -1.64    0.110     -.0614708       .0066 
Populationages1564oftotal .3052579    .1564426     -1.95    0.060     -.6243247       .0138089 
Cons 39.23764    8.728876      4.50    0.000      21.43498         57.0403 
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unknown rate. Hanaa Abdelaty Hasan Esmail discovered that terrorism influenced the overall economic development through 
reducing tourism industry numbers, diminishing tourism income, rising inflation and particularly increasing unemployment both in 
Egypt and Tanzania (Esmail 2016). Besides, Ahmed Diriya Mohamed explored a different conclusion in his study that some of the 
businesses and NGOs moved from North East to safer locations or even closed due to the strict fear of terrorism in Kenya. This has 
deteriorated highly the level of unemployment with a quick rising point in rate especially in youth intensive population (Mohamed 
2017). Finally, (Lyman 2009) found out that due to recent terrorist threats, a number of industries closed and many others are on the 
same decline. To put through an example, a textile company reported that its company reduced its employment from 22000 to 7000 
which is a more cut in the overall employment of the country. One can argue that terrorism and instability harm the overall economic 
development which unemployment is the more core factor of a country’s economy.  

Besides those, trade openness is also significant both statistically and economically such that the significance level is almost 10% and 
the sign is negative and correct as it was expected in the points of the study. The relationship between unemployment and trade 
openness is negative which indicates that if the trade openness is increased by one percent, the unemployment will be decreased by -
.027%. This result is in line with the research study conducted by Noel Gaston and Gulasekaran Rajaguru in Australia which 
discovered that increased trade basically exporting reduces unemployment in Australia and indicated that rising exporting price is one 
of the remarkable factor of decreasing the unemployment rate in Australia (Gaston 2010). Furthermore, Lalita Keawphun also found 
out the same result in a research study conducted in 89 countries. He discovered a negative relationship between unemployment and 
trade openness such that the export is a sub-part of trading. It is explored that one percent increase in trade openness results in 1.7% 
decrease in unemployment rate (Keawphun 2016).  Besides those, Julien Prat, Hans-Jörg Schmerer, and Gabriel Felbermayr 
determined the identical outcome that associates a good match with the findings of this research paper. It is exposed that trade 
openness is a factor of reducing structural unemployment in 20 OECD countries especially in the long run (Felbermayr 2009). The 
inferences that discovered by Marco Fugazza, Céline Carrère, Marcelo Olarreaga, and Fréderic Robert-Nicoud in a research study 
conducted on the same issue in 97 countries of the world are also consistent with findings of this research paper. The authors 
discovered negative relationship as it is true in this paper but still, there are different arguments in their paper. For example, there are 
countries that experienced an increase in unemployment due to an increase in trade such as United States, Brazil, and Mexico 
(Fugazza 2014).  
 
Finally, Population Growth as an economic factor is likewise significant at 0.06% that indicates if the Population Growth is increased 
by one percent, the unemployment will be increased by 0.30%. This factor is a little misleading in its coefficient but still one can argue 
that this is really an increasing factor of population growth in Afghanistan. The sign is positive as it was intended and it shows a 
strong positive relationship with unemployment in Afghanistan. Afrim Loku1, Gazmend Deda found a very similar result which 
points a positive relationship of population growth with unemployment which this result is the same as in this research paper. This 
result claims that natural population growth increases unemployment which also affect the economy of a country as whole (AFRIM 
LOKU1 2013). Besides, Marjetka Troha and Žiga Čepar discovered quite similar inferences that approves with this research paper. It 
is argued that if population ageing gets higher by one percent, the rate of unemployment increases by 0.53% which is a positive 
relationship between unemployment and population ageing (Čepar 2015).  Habiba Edward Gideon stated very similar result in a 
research conducted in Nigeria which indicates that growth in population has a very strong positive and significant relationship with 
unemployment in Nigeria. It is also believed that population growth became the noted factor of rising unemployment in the country 
(Edward 2012).  
 
The result of OLS provided an acceptable inferences which means that the assigned model has no omitted variable bias, 
multicollinearity, heteroscedasticity, endogeneity, and the correct assigned regressors in the model. It is because, the OLS provided 
that all the assigned variables are both statistically and economically significant because looking to the significance levels and 
coefficients, they are feasible in Afghanistan if the appropriate policies are adopted.  
 

5. CONCLUSION 

The main objective of this research paper is to postulate the effects of terrorism on unemployment through time series analysis for the 
period of 1980-2017 in Afghanistan. This study utilized a summary statistics and VIF tests to analyze the data and detect 
multicollinearity problem. Besides, a simple multiple regression model is used that is characterized by the Ordinary Least Square and 
Vector Autoregressive Regression estimation methods such that they accounted as the best fit analysis for time series. The result 
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showed that suicide attack is statistically and economically significant and have positive relationship among them. Besides, trade 
openness and population growth are both statistically and economically significant but hostage and kidnaping is close to marginally 
significant at 11%. These inferences are quite similar and in line with the existed literature review conducted for this research work. 
The sings of the assigned independent variables are correct as they were expected at the very beginning of the study. The end result of 
this research work suggests that suicide attacks, hostage and kidnaping become the very remarkable factors of increasing 
unemployment in Afghanistan. Besides, the macroeconomic factor such as import and imports and demographic factor also influence 
the unemployment in one or in another way. Finally, the assigned elements greatly affect the unemployment in Afghanistan either 
positive or negatively. For these reasons, a few supportive policies to remove these problems and stabilize the rate of unemployment 
in Afghanistan. 

6. POLICY RECOMMENDATION 
1. Since suicide attacks, and hostage and kidnaping are strongly significant and they are assumed as the push factors of increasing 

unemployment in Afghanistan, so that is why the current government of Afghanistan is supposed to adopt and apply different and 
supporting policies to decrease the number of suicide attacks and hostage and kidnappings. For instance, the current regime should 
increase the number of intelligence forces and spies exclusively in Southern Afghanistan to tighten the security by arresting the 
suicide bombers and their cohorts. Besides, the government should secure all borders especially those who share Afghanistan with 
Iran and Pakistan because the country suffers mostly from these close neighbors. Finally, Afghanistan could request foreign donors 
curiously from world powerful countries such as United States, China, and Russia to train their all security forces for strengthening the 
country security.  
 

2. Next, the outcome of the research work recommended that reducing the digit of hostage and kidnaping could decrease the frequency 
of unemployment in Afghanistan. It is worth mentioned that hostage and kidnaping take place due to a fragile security system as it is 
true in Afghanistan. Now, to decrease the level of unemployment in Afghanistan, it is significant to adopt and apply such policies that 
would enhance the security and stability in Afghanistan. It is because that insecurity threatens investment, production, government 
projects and those sectors that provide job opportunities. So it is vital to bring good security environment, as a result, the hostage and 
kidnaping will be reduced and the unemployment will be reduced.  

 
3. Not only those, the study also focused on one of the macroeconomic dynamic factors such as trade openness that either increase or 

decrease unemployment in different situations. To put it in another way, trade openness decreases unemployment and vice versa. So it 
is essential to provide opportunities both for local and foreign direct investments because they will enhance production and output that 
will create more jobs for unemployed Afghans. Besides, the government can also increase its expenditures in different sectors such as 
security, infrastructures, and agricultures that also increase the chance for creating more jobs. So the result of the paper suggests such 
polices to create jobs that would decrease unemployment in Afghanistan.  

 
4. Finally, population growth as demographic factor is also a noted obstacle of unemployment not only in Afghanistan but also in many 

least and developing countries. Afghanistan recently suffers from over population due to its less geographic and economic resources. 
So over population is now a remarkable problem in Afghanistan that stimulates the unemployment very badly. The inference of this 
research work suggests that the government of Afghanistan should avoid birth rate to decrease the level of population growth. To do 
this, the government should provide informative sessions and workshops to inform Afghan civilians about the various negative aspects 
of the increased birth rate 
 
Overall, these policies such as tightening security, especially reducing suicide bombs, hostage, kidnaping, increasing trade openness, 
and controlling Afghan birth rate will improve the unemployment problem in Afghanistan. So the adaptation and implementation of 
these policies are the great motivations toward improving unemployment in Afghanistan.  
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Abstract- This study aims to determine the ability to think 
critically in a tennis course. The research subjects were 87 
students of Physical Health Education and Recreation Study 
Program in IKIP Budi Utomo Malang. Critical thinking skills 
measurement instrument consisting of 7 critical thinking skills 
essay questions where the data were analyzed by using a 
descriptive method based on critical thinking skills indicators. 
The instrument used in this study was an instrument from 
Greenstein. The results of the study of critical thinking skills 
show that the average acquisition results of critical thinking skills 
by 47% including the category is still low and need improvement 
in learning activities that can improve the students’ critical 
thinking skills of Physical Health Education and Recreation IKIP 
Budi Utomo Malang. 
 
Index Terms- Critical thinking ability, Tennis courts, 
Mathematics, 21st Century 
 

I. INTRODUCTION 

The educational organization Partnership for 21st Century 

Skills (P21) and The International Society for Technology in 

Education (ISTE), The United Nations Educational, Scientific 

and Cultural Organization (UNESCO) have created guidelines on 

21st-century competencies. The 21st Century skills are life and 

career skills, learning and innovation skills, and information 

media and technology skills. Those three skills are covered in a 

scheme called rainbow 21st-century knowledge-skills rainbow 

[1]. 

The 21st Century Competencies emphasize education must 

focus on mastering subjects and developing 21st-century skills. 

These skills help students to be ready to take higher education. 

Schools are required to be able to prepare students to enter the 

21st century. Therefore, university as the institution which 

produces prospective teachers must be able to produce graduates 

who have 21st-century competencies. The way teachers teach 

must be changed in order to adapt to the 21st-century generation. 

Teachers need special competencies to change traditional 

teaching methods towards transformational [2]. Strategies used to 

achieve 21st-century skills include 4C skills (problem-solving, 

critical thinking, collaborative learning, environmental 

integration, and digital teaching materials [3]. 

Critical thinking is a mental process to analyze or evaluate 

information. Such information can be obtained from 

observations, experiences, common sense or communication. 

The ability to think critically is needed by students, related to the 

needs of students to solve problems faced in everyday life [4]. 

Also, critical thinking skills are also needed by students to face 

the challenges of the 21st century [5]. Indicators of critical 

thinking developed by Greenstein [6] . The ability to think 

critically is an important thing, but the reality on the ground is 

not as expected. 

A physical training program with external weights refers to 

the patterns of motion that exist within a sport that is carried out 

without exception of a tennis court [7]. In the tennis activity, the 

arm’s muscle is very important to improve performance. Arm 

muscles consist of biceps, triceps, and forearms. The hand, chest 

and back muscles are the main muscles for bodybuilding to build 

a beautiful upper body and provide an ideal shape. Tennis is one 

sport that is carried out by one or a pair of players who are faced 

with being limited by a net. It needed a racket and a ball made by 

rubber that contained wind and wrapped in felt. Besides, it is not 

only requiring the power to hit the ball, but also it needs the skill 
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of placing the ball on an empty side, so the opponent is difficult 

to return. 

Tennis courses are one of the compulsory subjects that must 

be taught at the university level. Most students still consider that 

tennis material is the most difficult, abstract, and so frightening. 

Then, their mastery of tennis material, in general, is very lack. 

The success of students in learning tennis field is not only 

influenced by the ability of students themselves but it is 

supported by factors of lecturers and learning models used in the 

classroom. A lecturer needs to make the process of learning 

tennis in a field that requires students to be able to develop 

critical thinking skills. 

As an educator, a lecturer must be able to create learning that 

can practice critical thinking skills to find learning information 

independently and actively create cognitive structures for 

students [8]. The efforts to establish optimal students’ critical 

thinking skills require interactive classes, students are seen as 

thinkers not taught, and lecturers act as mediators, facilitators, 

and motivators who help students in learning not teaching. The 

purpose of this study was to analyze the critical thinking skills of 

physical health education and recreational study program in IKIP 

Budi Utomo Malang. This is important as an input for lecturers 

to be able to design appropriate learning and improve students' 

critical thinking skills. 

II. METHODS 
This research used survey method with data collection 

techniques such as test. The questions were given to students of 

the fourth semester of the Physical Health Education and 

recreation Study Program in IKIP Budi Utomo Malang. The 

research subjects who took the test were 87 students consisting of 

44 students in class A and 43 students in class B. The instrument 

used was an essay question consisting of 7 critical thinking 

questions. The instrument used in this study is an instrument 

from Greenstein consisting of applying, evaluating, using data to 

develop critical insights, analyzing, and synthesizing [6]. 

Data analysis was performed by using the average description 

method as an explanation of student test results based on 

indicators of critical thinking skills. 

III. RESULTS AND DISCUSSION 

The results of the study of critical thinking skills of Physical 

Health Education and Recreation Study Program in IKIP Budi 

Utomo Malang, in which the tennis course are relatively low, this 

is shown in the acquisition of the average percentage of critical 

thinking abilities of 47% with fewer categories. For more details, 

it can be seen in Figure 1 below. 

 
Figure 1. Result of Critical Thinking Ability 

Figure 1 shows the average critical thinking skills as much as 

47% (less), 33% (fair), 13% (good) and 7% (very good). These 

results are still far from the ideal value that can be obtained so 

that the critical thinking skills possessed by students of Physical 

Health Education and Recreation Study Program in IKIP Budi 

Utomo Malang in the tennis course are relatively low at 47%, 

Thus, it needs solutions to improve critical thinking skills. 

The critical thinking ability students of Physical Health 

Education and Recreation Study Program in IKIP Budi Utomo 

Malang is relatively low. This is evidenced by an average 

percentage of 47% this is in line with research conducted by 

Kolb’s Pattern which states that had the convergent learning style 

[9]. That results shows that the critical thinking ability of the 

students still low. The low critical thinking ability of these 

students is partly due to the learning implemented in higher 

education is still dominated by lecturers. Hence, it does not train 

students' critical thinking skills. This is in line with Patonah’s 

research which revealed the process of learning tennis is still 

dominated by lecturers [8], learning tends to memorize rather 

than developing thinking power so that students are weak in 
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conveying their own ideas, weak in analyzing, and dependent on 

others rather than being responsible for their choices own. 

The lack of critical thinking skills can cause an unfavorable 

effect on further education. Therefore, critical thinking skills 

need to be trained. This is in line with the opinion of Johnson that 

critical thinking is a directed and clear process used in mental 

activities such as problem-solving, decision making, analyzing 

assumptions, and the ability to organize in an organized manner 

[10]. Activities formulate questions using prior related 

knowledge [11], which encourages students to think at a higher 

thinking level [12]. Critical thinking skills must be trained in 

students because critical thinking allows students to analyze their 

thoughts in making choices and draw conclusions intelligently. If 

students are given the opportunity to use thinking at a higher 

level at each grade level, then students will get used to 

distinguishing between truth and lies, appearance and reality, 

facts and opinions, knowledge and beliefs [13]. So, each student 

has critical thinking ability that is different from each other 

according to the learning styles applied by students [14]. One 

way to practice critical thinking skills is through the learning 

process.  

Lecturers must be able to create learning that trains students' 

critical thinking skills. The selection of the right learning model 

will activate all the potential possessed by students which in turn 

can improve their critical thinking skills. Various learning 

models that can be applied include anchored instructional 

learning models. Anchored instruction is a learning model that 

uses multimedia assistance (video) as a means to provide 

problems. These problems are in the form of real problems that 

are presented in the form of narratives or stories that motivate 

students to solve problems. The use of technology with models 

combination is an important step that leads to a more effective 

learning experience [15]. 

IV. CONCLUSION 

Based on the findings, it can be concluded that the average 

critical thinking ability of students is 47% and it is including in 

low category. It needs improvement in learning activities that can 

increase the critical thinking skills of students of Physical Health 

Education and Recreation Study Program in IKIP Budi Utomo 

Malang. 

There is not any difference in the decline (change) of anxiety 

in tennis courses that students are taught with the Sony Vegas 

approach and students who are taught with the media anchored 

approach, in which it is well-reviewed based on the overall 

student. There is an interaction between the learning approach 

factors and grouping of students to the ability to think critically 

about tennis courses or anxiety on students. 

 

Suggestion 

Based on the findings of the study, the researcher provides 

several recommendations to Physical Health Education and 

Recreation Study Program that are expected to be useful in 

learning tennis. Namely Lecturers of Physical Health Education 

and Recreation Study Program should pay more attention to the 

Sony Vegas media approach in tennis courses because it can 

improve students' thinking skills, especially the critical thinking 

skills desired in the curriculum. Lecturers should understand the 

Sony Vegas media approach and the steps of learning well so 

that they can apply it according to the material and thinking 

abilities of students. It is better for the Physical Education 

Lecturer to focus on learning, in order to improve students' 

mathematical thinking abilities, especially critical thinking in 

tennis courses so that learning becomes more meaningful in 

preparing for life outside the environment. 
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Abstract- As matter in fact, firefighters (FFP soldiers) must carry out fire fighting and rescuing operations in fires that last for 

many hours in high temperature environment. That requires firefighters to have a supple strength, agility and high speed in their work 

to handle situations the most quickly, efficiently and safely. Therefore, even from the study time at university, physical education for 

students of the University of Fire (UOF) is especially paid kind attention in order to improve the quality of students when participating 

in specialized subjects of fire fighting and rescuing in the university as well as after graduation from university and accepting work at 

their localities. 
 
 
 
Index Terms- Physical education, University of fire, people's public security, firefighters. 
 

I. INTRODUCTION 

Although physical education (PE) has  been a compulsory main subject in the curriculum of all levels and majors, so far, in 

some places, this work has not met the requirements on some aspects such as: facilities still have many shortcomings, the quality is 

not satisfactory, the contingent of teachers and cadre still has a lot of limitations... Noticing this situation clearly, our Party and State 

have promulgated some solutions for PE at all universities/ educational institutions, all levels, which is shown in Directive 36 of the 

Party Central Committee: " Efficiency of PE at universities and educational institutions is still low, so the two sectors of Education - 

Training  and   Sports have to coordinate in the direction of improving the curriculum, physical training standards, training teachers 

of PE for schools at all levels, creating necessary conditions about facilities for implementing PE regime at all schools ”.  

Physical education in schools at all levels becomes an inseparable incorporated part of comprehensive education for the young 

generation, and it is an effective means of harmonious development about body, improvement of health, fitness and intelligence, 

making contribution to training new people to develop comprehensively, effectively serving the cause of Fatherland construction and 

defence. 

 The Ministry of Education and Training (MOET) has issued the physical education programme in universities under the Decision 

No.: 3244 / QD-TDTT dated September 12, 1995 [1]. The content of the programme is generalized as follows: The content of the PE 

programme in universities is specifically allocated as presented in table 1  
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                                                                              Table 1: Content and learning time of PE provided by the MOET 

No. Content 
Total 

hours 

Academic year 

I II III IV 

1. Reasoning 14 8 6   

2. 

Practicing 136     

- Exercise 32 16 16   

- Athletics 48 20 16 12  

- Optional subjects 56 16 22 18  

Sum 150 60 60 30 0 

3. Extracurricular activities 320 60 60 100 100 

Total 470 120 120 130 100 

 

 Along with the regular PE class hours, extracurricular sports play an important role in improving health, fitness, educating 

the will, personality and qualities for learners and students. Extracurricular sports are  also a favourable and potential environment to 

detect and foster sports talents for the nation. In the context of global integration as at present, extracurricular sports has more and 

more positive meaning in the community aspect, directing the younger generation into healthy sports activities, avoiding from social 

evils. Therefore, researching extracurricular sports activities in the schools in our country  is carried out to become a general 

development base for the  sports movement of the national students is essential. 

 After more than 10 years of performing university training duties, on December 19th, 2008, the Prime Minister signed the 

Document No. 1959/ TTg-KG, assigning the University of Fire the task of university qualification training about fire fighting and 

prevention for non-police subjects and UOF is also  the first university of the Ministry of Public Security to implement the training 

policy according to social needs. Then, on October 27, 2010, the Minister of Education and Training signed the Decision No. 4854/ 

QD-BGDĐT to assign the task of  training master majoring in organizing fire fighting and prevention to the University of Fire. In 

2017, the UOF was assigned the task of training the doctoral degree majoring in organization of FFP. This is an important milestone 

marking the maturity of the UOF in the training of FFP staff [2-6]. 

For over 40 years of building and development, the contingent of the UOF cadre and teachers have grown in both quantity and quality, 

meeting the training requirements and tasks in each period. 

 In order to match the physical development of current students and learners. Ministry of Education and Training issued 

Decision No. 53/2008 QD - BGD & ĐT, dated September 18, 2008, providing the assessment and classification of the physical fitness  
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of pupils and students (male and female) from 6 to 20 years old. The decision includes 6 contents: Squeezing force of preferred hand 

(kg); Laying on back and bending belly (times/ 30s); jumping away on the spot (cm);  30-metre running with high start (seconds); 

optional running according to personal strength for 5 minutes (m); 4 x 10m shuttling running (s). At the end of the academic year, 

each student is checked and evaluated at least 4/6 contents in which jumping away and optional running according to the strength are 

compulsory.                 

II.   RESULTS AND DISCUSSION                        
For the first year students, among 60 students in the content of jumping away there are 21 students who met the requirement 

accounted for 35%, in the content of 100-m running there are 23 students who met the requirement accounted for 38.3%, in the 

content of shrinking hands with single bar, there are 25 students who met the requirement accounted for 41.6%, in the content of the 

average 1500-m distance running there are 25 students who met the requirement accounted for 41.6%. For the second year students, 

among 60 students in the content of jumping away there are 25 students who met the requirement accounted for 41.6%, in the content 

of 100-m running there are 28 students who met the requirement accounted for 46.6%, in the content of shrinking hands with single 

bar, there are 28 students who met the requirement accounted for 46.6%, in the content of the average 1500-m distance running there 

are 30 students who met the requirement accounted for 50%. 

                                          Table 2. Current status of the average value of male students D31, D32  

 

Order 

 

Test content 

D31 

(n = 60) 

D32 

(n = 60) 

1 Jumping away on the spot 228,7 ± 14,1 231,2 ± 15,4 

2 100-m distance running 15,1  ± 0,6 15 ± 0,5 

3 Shrinking hand with single bar 11,7 ± 1,9 11,5 ± 1,8 

4 Average 1500-metre distance running   432,5 ± 48,7 425,8 ± 46,9 

For the first year students, their fitness is still weak, through 4 tests, the number of students, who have achieved the target of 

the fitness assessment, accounted for only from  35% - 42%. The reason for the weak fitness of the  first year male students is that at 

high school, they only focus on learning cultural subjects while the subjects of PE are not focused properly. For the second year 

students, their fitness may be better because they are entitled to study PE in the first year and often practice when entering university 

through extracurricular sports. We found out that the satisfactory level of male sophomore  is  from 42% to 50%. Through the test and 

comparing the fitness   of first-year and second-year male students, we recognized that the students' fitness is still weak, especially for 

the first-year students. One of the reasons for the weak fitness is that there are no suitable physical exercises, so it is imperative to 

choose appropriate exercises to develop physical strength. 

 

 2.1 Development of agility:  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9372
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              568 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9372     www.ijsrp.org 

In the process of developing agility, the movement is necessary to improve the functional abilities of the body, so these 

abilities determine the speed characteristics for the advocacy activities subject to the sports specialization aspect, then preparing 

stamina of students is slower. 

 In practice, it is found out that agility is often expressed in synthetic way. For example, the short distance run depends on the 

advocacy reaction time , the single movement speed (rear pedalling, thigh shifting) and step frequency. In the movements with 

complex coordination , speed not only depends on agility, but also is impacted by many other factors. For example: Run raising 

thighs, 30-m distance running high speed, 30-metre distance running at convertible speed with fast 30-m running - slow 30-m 

running...  

  

Figure 1. Run raising thighs 

2.2 Developing strength:  

Strength training is to stimulate the positivity of substances, organ systems and the whole body. 

 Thanks to the strength, human movement coordination ability can be perfected. The developed strength is the basis for 

forming other physical qualities. The common task in many years of the strength training process is to develop comprehensively and 

ensure the ability to promote strength in different advocacy forms of operation and movement. For example: Jumping up like a toad's 

jumping,  continuous jumping on sandpit, laying on belly pushing body up and down, jumping away on the spot... 
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Figure 2. Jumping up like a toad's jumping 

 

  

Figure 3. Continuous jumping on sandpit 

 

Figure 4. Laying on belly pushing body up and down 
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2.3 Supple strength development:  

 Strength is an important physical quality to develop a comprehensive fitness for students. The main measure/ solution to 

develop students' strength is to run with exertion for a long time. This exercise is intended to improve the working ability of the body 

organ systems to ensure to have endurance in learning and working. 

 Improving the strength is actually a process that makes the body adapt gradually to a more and more increasing amount of 

movement. This on the one hand requires the practitioner to have a patient will, to endure the feelings of fatigue,  sometimes very hard 

and boring feelings due to the monotony of the exercise. On the other hand, it requires a gradual and continuous accumulation of 

adaptation for many years. The impulsive intentions, coercion, and burning of the stage not only bring about no results but also harm 

the practitioner. 

 

Figure 5. 800-metre distance running 

2.4 Skilful quality (ability of advocacy coordination) 

 Educating skilful ability for students has a lot of exercises namely jumping, balancing, throwing, catching, high coordination 

exercises. In addition, there are also exercises performed in complex conditions (running overcoming obstacles) the ball subjects and 

fitness subjects are effective means for developing skilful ability. 

 The main method to develop advocacy coordination skills is: Doing regularly physical exercises with the changes in texture, 

difficulty levels, speed, rhythm of exercises, training the ability to feel space and time. Diversifying the ways of performing movement 

when changing external conditions and changing the way of receiving information. 
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Figure 6. Run through the pile 

2.5 Flexible quality. 

 Flexible capacity is one of the prerequisites for athletes to achieve high achievements in the intensive sports. Flexibility is 

the ability to perform movements with large amplitude, and maximum amplitude of movement is a measure of flexibility. The main 

method for developing flexible capacities is to stretch muscles and ligaments. For example: Bending deeply body from a high 

platform, sitting stretching straight legs towards 2 sides with deeper bent body, Standing putting a leg on the high podium, bending 

over body maximally  

  

 

Figure 7. Bending deeply body from a high platform 
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Figure 8. Sitting stretching straight legs towards 2 sides with deeper bent body 

 

Figure 9. Standing putting a leg on the high podium, bending over body maximally 

III. CONCLUSION 

  Through the research, the thesis has selected a number of solutions/ measures to develop the qualities aiming at developing 

physical strength for the first year male students of the UOF under 5 groups of subjects: Group of agility development exercises; 

group of strength development exercises; group of endurance development exercises; group of skilful ability development exercises 

and group of flexible skills development exercises. 

REFERENCES 
[1] Circular No : 3244 / QD-TDTT physical education programme in universities.  
[2] Nguyen Duc Thanh (2012) "Developing content and form of organizing extracurricular sports activities of students in some universities in Ho Chi Minh City", 

Doctoral thesis on education. 
[3] Circular No. 50/2009 / TT-BCA (X11) regulating the management and education of students of Academy, University, College and People's Police Intermediate. 
[4] Pham Ngoc Vien, Le Van Xem, Mai Van Muon, Nguyen Thanh Nu (1991), Physical education psychology, Sports Publishing House, Hanoi. 
[5] Le Van Lam, Pham Xuan Thanh - School Physical Education curriculum,  Nxb Sports, Hanoi - 2008, p.10,24,188-200,342,347. 
[6] Luu Quang Hiep, Pham Thi Uyen (1995), Physical Education and Physical Education, Hanoi Sports and Physical Publishing House. 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9372
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              573 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9372     www.ijsrp.org 

 

 

 

 

AUTHORS 
 
 

First and Correspondence Author – Kieu Binh Chinh 
 
 

 
Athletics athletes, National grandmaster of athletics, average distance of 1500m, lecturer of The University of Fire, 243 Khuat Duy 

Tien, Thanh Xuan, Ha Noi,10000, VietNam. 
 
 

Second Author – Nguyen Dinh Nam 
 
 

 
 
 

is lecturer, The University of Fire, 243 Khuat Duy Tien, Thanh Xuan, Ha Noi,10000, VietNam. 
 

  
 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9372
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              574 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9373    www.ijsrp.org 

A Survey Report on Optimization and Efficiency of 
Toilet Pan Structure 
Anil Kumar Pandey *, Dr. P S Charpe ** 

 
* Research Scholar, Kalinga University 

** Head of Department, Kalina University 
 

DOI: 10.29322/IJSRP.9.09.2019.p9373  
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9373  

 
Abstract- In all over the world there is 7.75 billion of human 
population. They need proper place for deification and urination 
to save humanity and environment. That safe place may be toilet. 
civilization began not with the advent of written language but with 
the first toilet.(Horan 1997.Altho, it is seen that much less that 
what is needed in the world toilet is available .It is found that 
approximately forty percent of the world population has access to 
flush toilets .so if you take approximately 3 billion people have 
toilets. There need 20 to 25 liters drinking   water to flush toilet 
after use per day .that may be 75 billion liters .on other hand there 
is another problem to safe discharge of used water .to avoid these 
problems it is necessary that toilet bowls should be water efficient 
.I.e toilet bowls should be so designed that may use very little 
quantity of water (100 to 200ml) per flush .This may be achieved 
by changing the design of toilet pan. 
 
Index Terms- toilet, flush, deification, urination, design water. 
 

I. INTRODUCTION 
s a sanitation [6] facilities toilet pan is a civil engineering 
structure which is used by human body to defecation and 

urination comfortably. Easily and safely inside the house, out-
door, or any other places where ever required .Toilet pan is of two 
types 1. Squatting or Orissa pan 2.uropian or pedestal pan. 
This study assessed the generation of airborne bacteria from a 
flushing toilet in a patient area at VGH using Bacterial inoculums. 
[7] 
 

 
 

(a) Structure of Toilet 
 
Squatting Pan:  
          Squatting pan is also known as eastern style water pan ,or 
Orissa’s pan basically an Indian plumber from Pattamundai 
,kendrapara Orissa  had designed this type of toilet .it is used by 
squatting i.e. bending down with knees and full support is given to 
the ground level. It can be flushed manually or by cistern attached 
with the pan. 
 
Pedestal Toilet Pan: 
          A CFD [11] model of air-jet pump is established after EWC 
is designed to sit in a toilet .this type of toilet comes with cover 
and flushing tank. Flush tank may be made of plastic or ceramic. 
A water seal is made of 50mm water retained, which will protect 
the smell coming from toilet pan . It is made of 500mm to 550mm 
ht. weight of the pan may be 12 kg to 20 kg .It may stand a 
minimum weight of 400kg. It may be classified according to the 
trap design 

1. S Trap Type. 
2. P Trap Type. 

It may be classified according to the mounting system. 
1. Floor Mounts Type 
2. Wall Hung Type 

On the basis of visibility of trap it may be classified as  
1. Concealed Trap Way Type 
2. Visible Trap Way Type. 

A 
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The structure of toilet: 
          A toilet pan [1] is designed so as that human body can 
urinate and deficient comfortably keeping in mind the comfort 
during utilization the toilet pan is associated with toilet seat 
,cistern ,pedestal support .to know the structure of toilet pan we 
may look the diagram drown below. 
          To be sure the new toilet will cover the area, check the 
dimensions of the space in which the toilet is to be installed, 
including the footprint of the old toilet. [9] 
 

 
(b) Structure of Toilet 

 
(c) Structure of Toilet 

 

(d) Structure of Toilet 
 
Base: 
          The base of a toilet pan is the bottom part of the structure 
which comes in contact of floor or wall (in case of wall mounted) 
.It holds the pan correctly during its use and transfer the load of 
user to the ground .The base is fixed with floor by screws. 
 
Stand:  
          Stand is the middle part of the toilet pan .A suitable height 
is maintained for comfort of users .this part also functions for 
flushing space [2] in the toilet. 
 
Bowl: 
          Bowl of a toilet pan works to collect human scrota during 
deification or urination .It also function as cleaning space during 
flush. 
 
Trap: 
          It is a part of a pan connected with sewer line for disposal 
of execreta .Trap also protects bad smell entry from sewer to toilet 
room .It works as water [3] seal. 
 
Wax ring: 
           Made from a molded wax loop around a short plastic tube, 
wax rings are pretty foolproof, inexpensive and shape themselves 
to fit almost any toilet and floor drain. They also resist mold and 
bacteria their sealing ability after years of use. Wax ring is 
connected with cover .it gives support to users .it provides way to 
flush water in bowl. [4] 
 
Seat cover: 
          A toilet seat cover or in other word we can say that the toilet 
sheet is a disposable piece of paper shaped like the toilet seat itself 
that can be placed on the seat by human. Its purpose is to protect 
the toilet’s human from germs that may be resting on the seat by 
creating a protective barrier. Seat cover is upper part of toilet pan 
it is used to cover the pan after use. 
 
Toilet flush: 
          Toilet flush is used for clean the toilet pan after use. The 
custom will offer a dual flush function. The flush will be activated 
by a button setup that will be easy for the user to understand. [10] 
 
Advantages of current structure of toilet pan 
          Toilet pans available in market are more comfortable for 
users. Increasing design and compactness requirements, combined 
with water consumption reductions [9] and increasingly 
demanding standards requirements, need to be considered when 
proposing new toilet bowls to the market. [8] 
 
Disadvantages of current structure of toilet pan: 
          Current structure of toilet pan need more water for clean 
.Material used for toilet pan structure are breakable, maintenance 
of toilet pan is also a tough work. 
 
Future of toilet:  
          In future toilet [7] may be water less .waste obtained may 
be utilized for manure. 
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Through the use of these innovations, future sanitation practices 
will: [5] 

1. Use Less Water 
2. Separate Urine and Feces 
3. Utilize Water as Fertilizer 
4. Foster Social Responsibility 
5. Be Identified as a Technology toward Zero Emission 

Community. 
 

II. CONCLUSION 
          In this paper, we have study major problems of current toilet 
practices in different areas. These problems that exist within 
different sanitation systems should be considered and resolved 
using smart and green urbanism practices. [5] To solve this 
problem, this paper suggests several innovative designs for toilet 
practices. 
 

REFERENCES 
[1] Roubi A. Zaied “Development of water saving toilet – flushing mechanisms” 

Springer Link 2019.  
[2] Boonyakan, Klaiwad Changkamanon, Attawit “Water efficient toilet: setting 

a suitable automatic flushing duration”, International Conference on Digital 
Arts, Media and Technology (ICDAMT) 2018. 

[3] Mourad, Khaldoon A Berndtsson, Ronny “Potential fresh water saving using 
greywater in toilet flushing in Syria”, Journal of Environmental Management 
2011. 

[4] Taemthong, Wannawit “Grey water recycling for reuse in toilet flushing: A 
case study in Thailand” Journal of green building 2018. 

[5] Shervin Hashemi,Mooyoung Han, Tschungil Kim and Yeonsik Kim 
“Innovative Toilet Technologis for smart and Green Cities” True Smart and 
Green City 8th Conference of the International Forum on Urbanism 2015. 

[6] K. Munshi “Hygienic Rural Toilet (dry sanitation system)”, ministry of 
drinking water & sanitation, Government of India, September 2013. 

[7] Jesse Cooper “The Role of Hospital Toilets in Microbial Dissemination and 
the Effectiveness of Ultraviolet Cirradiation” The University of British 
Columbia 2009. 

[8] Antonio Gameiro Lopes, Vitor Costa “Using CFD in the Design Process of a 
Toilet Bowl” Proceeding of the 5th International Conference of Fluid Flow, 
Heat and Mass Transfer (FFHMT18) Niagara Falls, Canada, June 7-9 2018. 

[9] United States Environmental Protection Agency “Wastewater Technology 
Fact Sheet High – Efficiency Toilets” EPA 832-F-00-047 September 2000. 

[10] Asa Jacobsson “Design of a New Toilet Cistern for the Replacement Market“ 
Lulea University of Technology, Department of Human Work Sciences, 
Division of Industrial Design 2006.  

 

AUTHORS 
First Author – Anil Kumar Pandey, Research Scholar, Kalinga 
University, anilpandeyresearch2019@gmail.com 
Second Author – Dr. P S Charpe, Head of Department, Kalina 
University, prabhkar.charp@gmail.com

 

 
 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9373
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              577 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9374    www.ijsrp.org 

Role of Teacher in Ensure Quality Education- in the 
light of New Draft Education Policy 2019  

Dipjyoti Sundaray  
 

PhD sclolar- Tata Institute of Social Sciences, Guwahati Campus 
 

DOI: 10.29322/IJSRP.9.09.2019.p9374  
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9374  

 
Abstract- This paper attempts to define role of teacher in ensuring 
quality in Education with the support of New Draft Education 
policy 2019. Quality in education cannot be ensured without well 
equipped teachers with pre- service and in-service training. Hence 
the proposed section of teachers in New draft National Education 
policy 2019 is a welcoming steps and it has been further discussed 
below. 
 
Index Terms- New Draft Education Policy 2019, Teacher 
Training, Integrated B.Ed Programme, Pupil Teacher Ratio, 
Continuous professional Development, Teaching Learning 
Environment, Teachers Resource Group. 
 

I. INTRODUCTION 
uality in education is heart of Sustainable Development 
Goal-4, and is supported by world-wide to improve quality 

in education. There is a considerable improvement in student 
teacher ratios, assessment of learning outcomes, and in student 
learning outcomes. Although quality education has been in 
mainstream discussion, an universally accepted definition of 
quality in education remains unclear. In 1990, the World 
Declaration on Education for All noted that the generally poor 
quality of education needed to be improved and recommended that 
education be made both universally available and more relevant. 
The Declaration also identified quality as a prerequisite for 
achieving the fundamental goal of equity. It was identified that the 
improvement in access to school education will not be adequate 
for education to contribute fully to the development of the 
individual and society as a whole. With this realization 
Government of India has come up with the proposed New National 
Education Policy 2019 currently in draft form. The fifth chapter of 
the draft New Education Policy 2019 is dedicated to teacher with 
the objective of ensuring that all students at all levels of school 
education are taught by passionate, motivated , highly qualified, 
professionally trained and well equipped teachers. 
           The New Draft Education policy 2019 recommend 
improvement for teachers existing B.Ed programme will be 
replaced by a four years of integrated B.Ed  program with 
combined high quality content, pedagogy and practical training. 
An integrated continuous professional development programme 
will also be developed for all subjects. Teachers will be required 
to complete a minimum of 50 hours of continuous professional 
development training programme each year.  
           The Policy drafting committee also realized that there is a 
shortage of professionally qualified teachers also the existing 

teachers are deployed in non teaching job. Hence the draft policy 
recommends that teachers will not participate in any non teaching 
activities such as cooking of mid day meals or participate in 
vaccination campaigns during school hours that could affect their 
teaching time. 
 

II. SOME SUGGESTIONS 
1. Preparation of a teacher begins with the selection of those 

who are to enter teacher training. As the Draft New 
Education policy proposed for a integrated professional 
training course at university level seems challenging as 
the degree courses in liberal streams are offered in 
university affiliated colleges rather than in university 
department. Greater clarity is required on how the B.Ed 
program run by Regional institute of Education will be 
integrated into four years B.Ed programme. 

2. The  draft policy is also not explicit on how this four 
years B.Ed programme will cater to all category of 
teachers teaching in different level of schooling e.g- at 
pre-school, foundation stage, primary and middle stage 
or at secondary stage. Because teaching in different level 
requires separate pedagogy. 

3. The clarity on pay parity, equivalence in pay scale and 
cadre/career advancement in not clear with the integrated 
B.Ed being proposed as pre-service training for all 
teachers seeking service in all stages of school system. 

4. Role of the national institutions like NCTE, NCERT and 
NIEPA in teacher education can be clearer in the policy 
document. 

5. As the new draft National Education policy 2019 
proposed school complexes and deployment of teacher 
accordingly but it is not clear on the pupil teachers ratio. 

6. Since the policy proposed a professional cardre of 
teachers it can propose a probation period to its 
employment service contract. 

7. Continuous Professional Development (CPD) can be 
linked to either university education or to the state run 
teacher training institutions. 

8. Incentivizing the CPD and teacher training in-terms of 
linking them with professional growth and pay scale. 

9. The draft policy is not clear on the hand holding support 
once they join the service, teachers require continuous 
support to improve their teaching learning environment, 
which should be explicit in the policy document. 

Q 
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10. As the policy document rightly identified that the status 
of teachers have dropped there is a need to motivate the 
existing teachers through Teachers Resources Groups to 
motivate and celebrate the talented teachers and using 
their talent to motivate other teachers through formation 
of a peer group. 
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Abstract- Digital wallet refers to an electronic device that allows 
the users to make electronic transactions. By using digital wallet, 
we can avoid direct cash transactions. Mobile users can use their 
Smart phones for money transactions and payment. Digital wallet 
also includes online shopping with the help of computers or smart 
phones. Money can be added to digital wallet either by linking 
one’s bank account to their digital wallets or by the use of debit 
cards. Not just money, we can also have our important ID 
documents such as Driving license, Aadhar card, etc. saved in our 
phones. The most popularly used digital wallets in India are 
Paytm, Mobikwik, Freecharge, Samsung Pay, etc. The purpose of 
the study is to determine the percentage of consumers who are 
aware of digital wallet, the most popular digital wallet used by 
users in India, the ratio of male and female users of digital wallet, 
the different age groups who use digital wallet, the ratio of rural 
and urban users of digital wallet and the degree of difficulty in the 
use of digital wallet. To evaluate the above, a survey was 
conducted with a structured questionnaire. The questionnaire was 
sent to 175 people out of which there were 149 respondents. 
 
Index Terms- determinant digital wallet, rural and urban users, 
structured questionnaire      
 

I. INTRODUCTION 
igital wallet refers to an electronic device that allows the 
users to make electronic transactions. By using digital wallet, 

we can avoid direct cash transactions. Digital wallets also include 
online shopping with the help of computers or smart phones. 
Money can be added to digital wallet by linking one’s bank 
account to their digital wallets. Not just money, we can also have 
our important ID documents such as Driving license, Aadhar card, 
etc. saved in our phones. This shows that digital wallet is not just 
used for basic financial transaction.  A survey conducted between 
October and December 2015, by MasterCard’s mobile shopping 
survey on 8500 adults aged 18–64 across 14 markets showed, 45% 
users in China, 36.7% users in India and 23.3% users in Singapore 
are the biggest adopters of digital wallet. Some companies like 
Flipkart have introduced their own digital wallets. In such cases 
digital wallets are available to consumers free of cost, and they're 
not that difficult to obtain but the vendors charge merchants for 
wallets. The most popularly used digital wallets in India are 
Paytm, Mobikwik, Freeecharge, Samsung Pay, etc.       
                                                                               

II. IMPORTANCE OF DIGITAL WALLET IN INDIAN SCENARIO 
        In the Indian scenario, digital wallet was the perfect option to 
go cashless and make your lives easier without currency. It was 
the perfect solution for most of the users although it wasn’t 
effectively reached to all the sectors. These days we have got apps 
for everything. Digital wallets like Paytm and Freecharge are 
offering their digital wallet app from past few years, and from a 
very long period they are encouraging cashless economy. But in 
the present scenario due to shortage of cash people are facing 
problems to make payments. It was the time to take up new 
decisions and overcome this situation through alternatives. Digital 
wallet was the best alternative to pay bills and make payments. 
Digital wallet is the best platform to do all the cashless transaction 
as digital wallet can help you to send and receive money across 
India. So, using E-wallets is better as it improves money shortage 
condition. E-wallets can be used in various fields like shopping, 
travel booking, taxi booking, and many more things. It is also 
accepted in few sites which delivers food and other services.  
 

III. ADVANTAGES OF DIGITAL WALLET 
        Cost factor: Employing the use of digital wallet removes the 
need for a mediator. Cashier may not be required in stores because 
the purchasing process becomes simpler. In a tap or a scan of a 
mobile device payments can be made. As a result, the cost is 
reduced.  
        Time Saving: Many a times when we want to shop online or 
recharge our mobiles, we may not have time to enter our credit 
card details. Digital wallet is very helpful in this case.  If some 
amount is kept in digital wallet, it will be easier to make payments 
without having to enter our card details. It is really time saving. 
        Security: Security is one of the major factors that we are 
concerned about in the case of money. If you are thinking that your 
money is not safe in digital wallet, then you have a wrong 
assumption because digital wallet offers a password security to 
lock your wallet.  
        Track the Expenditure: Transactions made through your 
mobile wallet is recorded and can easily be tracked through your 
account. The amount that comes in and goes out of your digital 
wallet is recorded and can be checked as and when required. 
        Attractive Discounts: Sometimes you can get attractive 
discounts for buying products online. If you use digital wallet, you 
may find some discounts and you may have cash back offers but 

D 
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for this you will have to make payments only with your digital 
wallet. So, it can be a great benefit of having digital wallet. 
 

IV. DISADVANTAGES OF THE DIGITAL WALLET 
        International Restriction: currency varies from one country to 
another. So, the same digital wallet cannot be used everywhere. 
This acts as a barrier for people who travel often and want to make 
cashless transactions. 
        Limited Merchants: The number of mobile wallets 
supporting merchants are increasing day by day, yet there are few 
who do not support. Some platforms that supports digital wallets 
are Paytm, Mobikwik, PayUMoney and more. There are many 
online stores that doesn’t offer digital wallets and Amazon is the 
great example. 
        Dependent on the Devices: As we know digital wallets can 
only be used online and via your devices like laptop, smartphone, 
so the use of digital wallets is very much dependent of your device. 
If we cannot use our phones due to battery problem or any other 
reason, digital wallets are of no use. This is the main reason why 
digital wallets can’t beat credit and debit cards. 
        Danger of Losing your Money: Digital wallets are not that 
safe compared to credit or debit cards because most of the banks 
provide the 3D secure password and without this 3D secure 
password, nobody can use your card. But it is not the case with 
digital wallets. In case you lose your smartphone, then anyone can 
use your wallet money with your digital wallet app. 
 

V. RESEARCH METHODOLOGY 
        To evaluate the factors affecting the usage of digital wallet, a 
survey was conducted on total 149 respondents from Bangalore 
city about 175 questionnaires were delivered randomly to 
individual adult citizens who usually make online payments. 

• Sampling method- Convenience sampling method  
• Sampling universe- Rural and urban online payments 

users. 
• Sampling units- Users of online payments. 
• Instrument for survey- Structured questionnaire with 5-

point rating scale 
    
Research objectives 
Objective 1:  To study the percentage of consumers who are using 
of digital wallet 
Objective 2: To study the most popular digital wallet used by users 
in India. 
Objective 3:  To study the ratio of male and female users of digital 
wallet. 
Objective 4:  To study the different age groups who use digital 
wallets. 
Objective 5:  To study the ratio of urban and rural users of the 
digital wallet. 
Objective 6:  To study about the safety and security of digital 
wallet. 
 

• Population of the study - The population for this study 
is digital wallet users in Bangalore city, India 

• Sampling frame- The sampling frame for the present 
research would be the employees of private and 
government sector, self-employed, business people in the 
city of Bangalore. 

• Sampling units- The subjects for the present research are 
the digital wallet users (>18-45< years old). 

• Sampling technique- The convenience sampling was 
selected for the present study. 

• Sample size- 149 
• Data collection procedure- The data in this study is 

primary in nature. Primary data was collected through the 
field survey during the period January 2019 - March 2019 

• Survey instrument- Structured non- disguised 
questionnaire. All items are measured using Five-point 
Likert scale with 1 representing “strongly disagree” and 
5 representing “strongly agree” were employed because 
previous research has suggested that a five-point scale is 
readily comprehensible to respondents and enable them 
to express their views. 

 
Objective 1: To study the percentage of     consumers who are 
using of digital wallet 
 

Table:1 Percentage of consumers using digital wallet 
 

consumers using digital wallet 

 
Frequen
cy Percent 

Valid 
Percent 

Cumulativ
e Percent 

V
AL
ID 

Yes 98 65.7 62.4 62.4 
No 51 34.2 37.6 100.0 
Total 149 100.0 100.0  

 
        From the above table it is clear that out of 149 respondents 
98 (65.7%) of respondents are aware and using the digital wallet 
for the payments and 51 respondents (34.2%) are not using digital 
wallet for the payment. it is interpreted that most of the 
respondents are using digital wallet as their payment options. 
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Objective 2: To study the most popular digital wallet used by 
users in India. 
 
Table: 2 Percentage of consumers using different digital wallets. 

 
Consumers using different digital wallets 

 
Freque
ncy 

Percen
t 

Valid 
Percen
t 

Cumulat
ive 
Percent 

V
AL
ID 

Airtel 
money 

6 4.0 6.1 6.1 

Free 
charge 

4 2.7 4.1 10.2 

Mobikwik 2 1.3 2.0 12.2 
Ola 
money 

2 1.3 2.0 14.3 

Paytm 84 56.4 85.7 100.0 
Total 98 65.8 100.0  

 
        From the above Table it is clear that out of 98 users of digital 
wallet, 6 (6.1%) of them used airtel money, 4 (4.1%) of them used 
Freecharge, 2 (2%) of them used Mobikwik, 2 (2%) of them used 
Ola money and 84 (85.7%) of them used Paytm. It is interpreted 
that most of the users of digital wallet use Paytm for their payment 
option. 
 

 
 
 
Objective 3: To study the ratio of male and female users of digital 
wallet. 
 

Table: 3 Percentage of male and female consumers of digital 
wallet. 

 
Male and female consumers of digital wallet. 

 
Frequen
cy 

Percen
t 

Valid 
Percent 

Cumulativ
e Percent 

V
AL
ID 

male 52 53.1                            
53.1 

53.1 

female 46 46.9 46.9 100.0 
Total 98 100.0 100.0  

 
        From the above Table it is clear that out of 98 users, 52 
(53.1%) users are male and 46 (46.9%) are female users. The 
number of male users of digital wallet are more but the difference 
between the male and female users is very less. 
 

 
 

98, 66%

51, 34%

CONSUMERS WHO ARE 
USING DIGITAL WALLET

Users Non-users

6% 4%2%2%

86%

DIFFERENT DIGITAL 
WALLET USERS

Airtel Freecharge Mobikwik

Ola money Paytm

53%
47%

MALE AND FEMALE 
USERS

Male Female
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Objective 4 To study the different age groups who  
use digital wallets. 
 
Table: 4 Percentage of people of different age groups who use 

digital wallets. 
 

Age groups who use digital wallets. 

 
Frequen
cy Percent 

Valid 
Percent 

Cumulative 
Percent 

18-22 46 30.9 30.9 30.9 
23-27 37 24.8 24.8 55.7 
28-32 21 14.1 14.1 69.8 
33-37 31 20.8 20.8 90.6 
38 & 
ABOVE 

14 9.4 9.4 100.0 

Total 149 100.0 100.0  
 
        From the above Table it is clear that out of 98 users, 46 
(30.9%) users are of the age group 18-20 years, 37 (24.8%) users 
are of the age group 23-27 years, 21 (14.1%) users are of the age 
group 28-32 years, 31 (20.8%) users are of the age group 33-37 
years and 14 (9.4%) users Are of the age group 38 and above. This 
shows that the maximum users of digital wallet belong to the age 
group of 18-22 years. 

 
 
Objective 5: To study the ratio of urban and rural users of the 
digital wallet. 
 

Table:5 Percentage of rural and urban of digital wallet. 
 

Rural and urban users of digital wallet. 

 
Frequen
cy Percent 

Valid 
Percent 

Cumulati
ve Percent 

V
AL
ID 

RURAL 35 35.7 23.5 23.5 
URBAN               

63 
64.2 76.5 100.0 

Total 98 100.0 100.0  

 
        From the above Table it is clear that out of 98 users of digital 
wallet, 35 (35.7%) users belong to the rural area and 63 (64.2%) 
users belong to the urban area. This shows that majority of the 
users belong to the urban area. 
 

 
 
Objective 6: To study about the safety and security of digital 
wallet. 
 
Table 6: Percentage of different degree of safety and security. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        From the above table it is clear that out of 98 total users of 
digital wallet, 27 (27.6%) users strongly agree that digital wallet 
is safe for payment, 4 (4.1%) users agree that digital wallet is safe 
for payment, 12 (12.2%) users are neutral about the safety in 
payment through digital wallet, 42 (42.9%) users disagree that 
digital wallet is safe for payment and 13 (13.3%) users strongly 
disagree that digital wallet is safe for payment. 
 

31%

25%
14%

21%

9%

USERS OF DIFFERENT 
AGE GROUP

18-22 23-27 28-32 33-37 38 & ABOVE

36%

64%

RURAL AND URBAN 
USERS

Rural Urban

Payment No Safe and Secure 

 
Frequ
ency 

Percen
t 

Valid 
Percent 

Cumulati
ve Percent 

V
AL
ID 

Strongly 
agree 

27 18.1 27.6 27.6 

Agree 4 2.7 4.1 31.6 
Neutral 12 8.1 12.2 43.9 
Disagree 42 28.2 42.9 86.7 
Strongly 
disagree 

13 8.7 13.3 100.0 

Total 98 65.8 100.0  
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Table 6.1: Percentage of users who think mobile data is a 
must. 

 
Mobile Data Is Must 

 
Frequen
cy 

Percen
t 

Valid 
Percent 

Cumulative 
Percent 

V
AL
ID 

Strongly 
agree 

66 44.3 67.3 67.3 

Agree 10 6.7 10.2 77.6 
Neutral 16 10.7 16.3 93.9 
Disagree 3 2.0 3.1 96.9 
Strongly 
disagree 

3 2.0 3.1 100.0 

Total 98 65.8 100.0  
 
        From The above table it is clear that out of 98 users of digital 
wallet, 66 (67.3%) users strongly agree, 10 (10.2%) users agree, 
16 (16.3%) users are neutral, 3 (3.1%) users disagree, and 3 (3.1%) 
users strongly disagree that mobile data is must for the usage of 
digital wallet. This shows that majority have strongly agreed that 
mobile data is a must for the usage of digital wallet. 
 

 
 
 

Table 6.2: Percentage of users who think companies ask 
irrelevant information 

 
Companies Ask Irrelevant Information 
 
 

Freque
ncy Percent 

Valid 
Percent 

Cumulati
ve Percent 

V
AL
ID 

Strongly 
agree 

64 43.0 65.3 65.3 

Agree 11 7.4 11.2 76.5 
Neutral 16 10.7 16.3 92.9 
Disagree 5 3.4 5.1 98.0 
Strongly 
disagree 

2 1.3 2.0 100.0 

Total 98 65.8 100.0  
 
        From the above table it is clear that out of 98 users of Digital 
wallet, 64 (65.3%) users strongly agree, 11 (11.2%) users agree, 
16 (16.3%) users are neutral, 5 (5.1%) users disagree, and 2 (2%) 
users strongly disagree that companies ask irrelevant information 
to provide the access of digital wallet to the consumers. It is clear 
from the above table that majority of the people think that the 
wallet providing companies ask for irrelevant information to give 
access to digital wallet. 
 

28%

4%

12%
43%

13%

DEGREE OF SAFETY AND 
SECURITY

Strongly agree Agree

Neutral Disagree

Strongly disagree

68%

10%

16%

3%3%

MOBILE DATA IS A MUST

Strongly agree Agree

Neutral Disagree

Strongly disagree
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Table 6.3: Percentage of users who think company tracks 
information 

 
 
 
Companies Track Information 

 
Frequen
cy 

Percen
t 

Valid 
Percent 

Cumulative 
Percent 

V
AL
ID 

Strongly 
agree 

42 28.2 42.9 42.9 

Agree 19 12.8 19.4 62.2 
Neutral 8 5.4 8.2 70.4 
Disagree 25 16.8 25.5 95.9 
Strongly 
disagree 

4 2.7 4.1 100.0 

Total 98 65.8 100.0  
 
        From the above table it is clear that out of 98 users of Digital 
wallet, 42 (42.9%) users strongly agree, 19 (19.4%) users agree, 8 
(8.2%) users are neutral, 25 (25,5%) users disagree and 4 (4.1%) 
users strongly disagree that companies track information when we 
make payments through digital wallet. This shows that most of 
them think that the digital wallet providing companies track our 
personal information when we use make payment through digital 
wallet. 
 

 
 
 

VI. FINDINGS 
 

• Most of the respondents are using digital wallet as their 
payment options. 

• Most of the users of digital wallet use Paytm for their 
payment option. 

• The number of male users of digital wallet are more but 
the difference between the male and female users is very 
less. 

• Maximum users of digital wallet belong to the age group 
of 18-22 years. 

• Majority of the users belong to the urban area. 
• Most of the respondents disagree there is no problem 

with safety and security for transactions. 
• Most of the respondents agree that mobile data is one of 

the constraints to use digital wallet for payments  
• Most of the respondents agree that the digital wallet 

companies ask irrelevant information of the customers 
• Most of the respondents agree that the digital wallet 

companies won’t reimburse money in time  
• Most of the respondents agree that the digital wallet 

companies fail to track information of the customers 
payments 

 

VII. CONCLUSION 
        Digital wallet in the present generation has gained a lot of 
importance. Digital wallet is used by most of the people in most 
parts of India irrespective of their sex, age, background, etc. As 
per the survey we have done, a questionnaire was sent to 175 
people and we had 149 responders. Out of the 149 responders, 98 
(65.7%) of them were users of digital wallet and 51 (34.3%) of 
them were non-users. 
        We also learned that most of the users of digital wallet 
preferred using Paytm, that is, 84 users (85.7%). Majority of the 
users were male (53.1%) and the rest were female. Some users 

65%
11%

17%

5%2%

COMPANIES ASK 
IRRELAVENT 

INFORMATION

Strongly agree Agree

Neutral Disagree

Strongly disagree

43%

19%

8%

26%

4%

COMPANIES TRACK 
INFORMATION

Strongly agree Agree

Neutral Disagree

Strongly disagree
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were also found to be from rural areas (35.7%) and the rest from 
urban areas (64.3%). But majority of the users disagree on the 
safety and security feature of digital wallet. They feel digital 
wallets are not that secure due to reasons like tracking of 
transactions. 42(42.8%) users disagreed on the security of digital 
wallet, 13 (13.3%) users strongly disagreed, 27 (27.5%) users 
strongly agreed, 4 (4.08%) users agreed and 12 (12.2%) users were 
neutral about the safety and security of digital wallet. 
        Most of them strongly agreed that digital wallet could not be 
used without internet connection or mobile data. The users were 
also concerned about the irrelevant information collected by 
digital wallet companies. Most the users also strongly agreed that 
companies might track their personal information and were 
insecure about this. 
        Out of the 51 non-users most of them did not use digital 
wallet because of security concerns (23%), some thought cash 
transactions were better (22%) and the others were not interested 
(22%). Some of them were unaware (13%) and the rest gave other 
different reasons. 
        We should always change according to the present trends and 
it is high time for all of us to start using digital wallet so that we 
are not left out. 
        From the study it is clear that most of the respondents are 
facing the problems like companies asking irrelevant information, 
compulsory mobile data, money reimburse and fails to track the 
information of the customer payment when customers have 

problem. It is suggested that the digital wallet companies can 
provide an option of using apps without mobile data and have good 
tracking system until customer comes to know his payment is 
made and have fixed time for reimburse money. 
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Abstract: The combined effect of feed types (commercial feed, live and frozen ongrown Artemia biomass), and stocking density 
(100; 200 and 300 ind./m2) on growth performance and survival of mudskipper (Pseudapocryptes elongatus) was peformed. The 
aim of study was to find out the best stocking density and Artemia biomass for the best growth of fish obtaining. Natural 
mudskipper fingerlings, with length and weigh was 2.7 cm/ind and 0.51 g/ind, respectively, were nursed in 250 L plastic tank 
containing 100 L of 15‰ seawater. After 30-day of culture, the results showed that the survival of fish is not affected by feed 
type, but it is affected by stocking density. The significantly lower of survival was recorded in commercial-fed fish when 
compared to frozen Artemia-fed fish when reared at 200 and 300 ind/m2. The growth of commercial-fed fish was better than fish 
in the Artemia-fed fish when stocked at 100 ind/m2, but it was slower growth when reared at 200 and 300 ind/m2. When 
comparing in the same feed type, fish were significantly larger size and weight than high density fish nursed when nursed at a 
density of 100/m2. However, the the growth of fish was not affected by stocking density when provided Artemia. In general, both 
stocking density and feed type had a singular effect on the length and weight growth of the fish, but there was not interaction with 
each other on the growth of the fish. The results indicated that, Artemia biomass can be used to rear mudskipper. 

Index term: Mudskipper, Pseudapocryptes elongatus, live ongrown Artemia, frozen ongrown Artemia 

 

I INTRODUCTION 

Mudskipper (Pseudapocryptes elongatus) is the brackish water species, they distributed in South East Asian countries and they 
utilize on phytoplankton, small crustacean, detritus, rice bran and commercial feed. In Viet Nam, mudskippers are 
superintensively reared in earthen ponds where it located in the Southern coastal provinces such as: Soc Trang, Bac Lieu, Ca 
Mau, Kien Giang…Among small crustacean species use as feed for shellfish and fish larviculture, Artemia nauplli known as the 
live feed with high protein content (Sorgeloos et al., 2001; Lim et al., 2001) and was reported as the excellent feed for fish and 
shellfish larvae (Bengtson et al., 1991). Beside the Artemia nauplii, Artemia ongrown is also used as potential feed for nursing of 
fish and shrimp larvae (Hoa et al., 2007) because it varies in size and suitable uses as feed for fish and shellfish larvae.  

Artemia is exotic species in Vietnam, it has been introduced to culture for cyst production in Mekong Delta during the dry season 
(from Janaury to May).  The massive biomass at the end of the crop has been harvested and used directly as feed for ornamental 
fish, marine snail Babylonia tesselata, Scylla paramamosain, tiger shrimp Penaeus monodon (Anh, 2011), snakehead fish Channa 
striata, Asian seabass Lates calcarifer, marble goby Oxyeleotris marmorata (Van et al., 2010), Asian swarp eel (Van and Toi, 
2017), white-leg shrimp Litopenaeus vannamei, giant gourami  Osphronemus goramy (Toi and Van, 2018). In addition, the use of 
Artemia biomass also increased the pigmentation and metamorphosis improvement by up to 20% (compared to 4% when using 
Artemia nauplii). However, the population density of Artemia in the pond is low during the raining season and the Artemia 
biomass could not harvested with large quantity for trading, normally on that time the farmers use Artemia biomass as feed for 
rearing some brackish and marine species on their own farms, but the use of Artemia biomass to rear mudskipper has been not 
reported. In the present study, a different Artemia biomass type were investigated to culture mudskipper at different stocking 
density. 

II MATERIALS AND METHODS 
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2.1 Experimental design 

Natural mudskipper fingerlings were purchased in Soc Trang province, Mekong Delta, Vietnam and shipped to Can Tho for the 
study. Fish were acclimated with a new condition for a week before running of the study.  

Fish were nursed at 100, 200 and 300 ind/m2 and provided with 03 food types (commercial diet, live Artemia, and frozen 
Artemia), corresponding with 09 treatments (T), triplicate for each treatment.  

Table 1. Experimental design 

                  Feed      
Density          

Commercial feed Live Artemia Frozen Artemia  

100 ind/m2 T1 (100-CF) T2 (100-LA) T3 (100-FA) 

200 ind/m2 T4 (200-CF) T5 (200-LA) T6 (200-FA) 

300 ind/m2 T7 (300-CF) T8 (300-LA) T9 (300-FA) 

Feed preparation and feeding 

Ongrown Artemia from Vinh Chau salt pan was stored at -210C and called as frozen Arrtemia biomass. Ongrown live Artemia 
was prepared by rearing nauplii Artemia with Chaetoceros sp. and rice bran up to adult size. Before providing to fish, frozen 
Artemia were thawed, and live Artemia were washed with 15‰ seawater to get rid of dirty matter. 

Commercial feed for fish from De Hues (40% protein; 0,6 mm in size) was used. 

Pond management 

Feed were given to fish 4 times/day at ad libitum. 

Water was renewed everyday (30%) and uneaten feed and solid waste from fish was removed by siphoning before feeding. 

Data collection 

Enviromental factors 

Temperature, pH was recorded twice/day at 7:00 and 14:00. 

Total amonum nitrogen or TAN (NH3/NH4
+) and nitrite (NO2

-) was tested every three days by Sera test-kit (made in Germany). 

Biological factors 

The length (L) and weight of fish (W) was measured at beginning day of study and every 15 days by measuring 30 fish per 
treatment.  

Daily length gain (DLG; cm/day) = (Lf-Li)/day of culture 

Daily weight gain (DWG; g/day) = (Wf-Wi)/day of culture 

Specific growth rate (SGR; %/day) = 100 x (LnWf – LnWi)/day of culture 

Where: Lf: final length; Li: initial length; Wf: final weight, Wi: initial weight 

Survival of fish was counted the alive fish per treatment at the end day of reared period. 

Suvival (%) = 100 x (final number of fish/initial number of fish)  

2.2 Statistical analysis 

The evarage and standard deviation of survival, growth performance was caluated by Microsolf Excel. All datasets were analyzed 
using one-way analysis of variance (ANOVA) followed by Tukey´s honestly significant difference (HSD) at 0.05 level of 
probability. 

III RERULTS AND DISCUSSION 
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3.1  Water quality 

The results on pH water showed that the pH ranged from 8.5 – 9.2. According to Egna et al. (1997), pH water from 6.5 - 9 is 
suitable range for the growth of fish. Temperature of water in this study ranged from 25.8 – 29.9 oC. Boyd (1993), the suitable 
range of temperature for fish is 25 – 28oC. However, the mudskippers are able adapt to the harsh environmental conditions, so 
under conditions of lighly fluctuating temperature they are still able to grow.  

TAN (NH3/NH4
+) concentration in this study ranged from 0.4 – 0.8 mg/L, this level is suitable for fish (Boyd, 1993). Nitrite 

(NO2) in this study was low in the treatment 3 (3.4 mg/L) and high concentration in treatment 8 (5 mg/L). NO2 in water is 
product the convertion of NH3 and NH4

+ under the action of bacteria, a form of protein that has a toxic affect on aquatic animals. 
According to Boyd (2007), NO2 is absorbed by fish and other aquatic animals, it can combine with hemoglobine of blood to form 
methemoglobine or the toxicity of NO2, but NO2 is less toxic to shrimp and fish cultured in brackish and saline water bodies than 
in freshwater environments. 

3.2 Survival   

After 30-day of culture, the survival of fish ranges from 53.8% - 85%. The highest survival is T9 (85%) in frozen Artemia-fed 
fish, nursed at 300 ind/m2 and lowest survival is T4 (53,8%) in commercial- fed fish, nursed at 200 ind/m2. When compared in 
stocking density, the survival of fish in the commercial-fed treatment was higher than that obtained in the rest treatments. When 
comparing at the same feed type, the survival of fish at 300 ind/m2 was higher than the low stocking density treatments. These 
results indicated that the survival of fish is related to feed type, but it is not with stocking density. In addition, there is no 
interaction e bffect between density and feed type on survival of mudskipper (Table 2). 

 

Figure 1: Survival of fish. 

Table 2. P-value of experimental factors on survival of mudskipper 

 
P-value 

Feed 

Stocking density 

Feed*Stocking density 

0.0000*** 

0.18723 

0.10603 

(***: statistical difference p<0.001) 

3.3 Effect of stocking density and feed type on growth performance 
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The initial length of fish is 2.7 cm/ind. After 30-day of culture, the length and DLG of fish  (ranges from 4.73-7.75 cm/ind and 
0.07-0.17 cm/day, respectively), the highest value of length was recorded in T1 (7.75 cm/ind) where stocked at 100 ind/m2 and 
provided by commercial feed, it was higher as compared to the rest treatments, except no significant (p>0,05) when compared to 
T4 (6.87 cm/ind). The survival of fish was not significant difference in feed types when reared at 100 ind/m2 but survival of 
commercial fed-fish was significantly lower than frozen Artemia-fed fish when reared at 200 and 300 ind/m2. When comparing at 
same feed type, the length of fish was higher value in the commercial-fed fish than Artemia-fed fish. These results indicated that 
both feed types and stocking density affected on the growth in terms of length. Fish have the highest value was recorded in the 
stocking at 100 ind/m2 providing commercial feed, but there was significant difference was found when compared to fish stocked 
at 300 ind/m2. Howerer, the length of Artemia biomass-fed fish was no significant difference when reared at different densities. 
There was interaction effect was recorded between feed type and stocking density on the growth of fish in terms of lenght (Table 
3). 

The growth performance in terms of weight increased, it ranges from 4.13 – 5.76 g/ind at the end of study day. The growth of fish 
is affected by feed type and stocking density, fish provided by commercial feed and reared at low density was higher value than 
fish reared at high density and fish provided by Artemia.  In addition, the figure of daily weight gain and specific growth rate 
again indicated that the highest value was found in T1 (0.17 g/day; 8.03 %/day, respectively), but there was no significantly 
higher than fish in the rest treatments when compared to corresponding stocking density, it was only significantly higher value 
when compared to Artemia-fed fish in 300 ind/m2 treatment. The result on growth performance indicated that the growth of 
commercial feed-fed fish was better performance than Artemia-fed fish, and fish reared at low density had high value of 
performance compared to higher stocking density. In the past, live and frozen Artemia biomass was reported as the favourite feed 
for Snakehead (Channa striata), Bronze featherback (Notopterus notopterus), and Marble goby (Oxyeleotris marmorata), the 
survival rate and growth rate of Artemia-fed fish were significantly higher (p<0.05) trash fish-fed fish (Van et al., 2010). 
Moreover, powder of Artemia biomass can be used to replace fish meal in culture mudskipper (Anh, 2011). The reults in present 
study indicated that Artemia biomass can be the candidate protein source for mudskipper nursing.
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Table 2: Growth performance of fish 

The different 

superscript in the same indicate for significant difference (p<0.05) 

 

Table 3. P-value of experimental factors on growth performance of mudskipper 

P-value 
Source of variation 

Length  Weigth 

Feed type 

Stocking density 

Feed type*Stocking density 

0.0000*** 0.0001*** 

0.0000*** 0.0000*** 

0.3701 0.9018 

(***: significant difference p<0.001; **: p<0.01; *:p<0.05) 

Treatment T1  T2 T3  T4 T5 T6 T7 T8  T9  
Li (cm/ind) 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 2.7±0.37a 

Lf (cm/ind) 7.7±1.16d 5.83±1.23abc 5.43±0.12ab 6.87±1.39cd 5.15±0.78ab 5.37±1.11ab 6.17±0.79bc 4.73±0.68a 4.93±0.65a 

DLG (cm/ind) 0.17±0.06d 0.10±0.04abc 0.09±0.03ab 0.14±0.09cd 0.08±0.03abc 0.09±0.04ab 0.12±0.03bc 0.07±0.02a 0.07±0.02a 
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   Wi (g/ind) 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 0.51±0.17a 

Wf (g/ind) 5.76±1.00c 5.55±1.30abc 4.86±1.06abc 5.29±1.22abc 4.56±0.92abc 4.15±0.84a 5.14±0.97abc 4.51±1.27ab 4.13±0.92a 

DWG (g/day) 0.17±0.03c 0.17±0.04bc 0.14±0.04abc 0.16±0.04abc 0.13±0.03abc 0.12±0.03a 0.15±0.03ab 0.13±0.04ab 0.12±0.03a 

SGR (%/day) 8.03±0.58c 7.87±0.80bc 7.44±0.72abc 7.71±0.82abc 7.23±0.69abc 6.93±0.64a 7.64±0.66abc 7.16 ±0.82ab 6.90±0.68a 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9376
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019                                            592 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9376    www.ijsrp.org 

IV CONCLUSION 

Artemia biomass is favourite feed for mudskipper. The survival of mudskipper is related to stocking density, low survial in 
commercial fed fish when reared at 200 and 300 ind/m2. However, the survival of fish is not affected by stocking density. 

The growth of Artemia-fed fish was not significant difference compared to commercial-fed fish. However, the slowly growth is 
obtained when fish is reared at high density and provided by commercial feed, exept for Artemia-fed fish.  

The results indicated that Artemia biomass can be used to replace commercial feed in nursing of mudskipper. 
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Abstract- Model of problem posing learning to improve 
creative thinking skills. The ability to think creatively is one of 
the 21st century learning skills, this study aims to describe 
students' creative thinking abilities in social studies learning by 
using themodel Problem Posing. The subjects in this study were 
28 students of class VIII SMP Negeri 1 Tulangan in the 2019 
school year. The researchers used primary data and data collection 
using creative thinking tests. The test is done before and after 
learning. The results showed that the results of the independent 
sample t-test posttest students' creative thinking ability showed 
that there were differences in the ability to think creatively 
between the experimental class and the control class after being 
given treatment. Based on theanalysis t-test , it was concluded that 
thelearning model problem posing influences students' creative 
thinking abilities. This research is useful for teachers to develop 
learning to be more innovative and creative that is fun in the 
classroom and increases the ability to think creatively. 
Thelearning model is problem posing implemented in the 
classroom because it can improve the ability to think creatively 
and understand how to deal with problems and conflicts that occur 
in society and is expected to optimize the ability to think 
creatively. 
 
Index Terms- Problem Posing Model, Creative Thinking Ability. 
 

I. INTRODUCTION 
conomic actors are people / institutions that carry out 
economic activities. There are four economic actors, namely 

family or consumer household, corporate or producer household, 
government household and overseas household. The four actors 
have an important role in moving the country's economy in 
accordance with its role (Ministry of Education and Culture: 
2017).  
          In economic activities, humans always try to fulfill their 
needs, so they are required to use economic principles so that their 
needs can be met. Students become part of the community who 
have a role as economic actors also have unlimited needs both 
current needs and future needs. So that in an effort to meet their 
needs humans will act as homo economicus (Wilkinson, 2008) 
which means that humans in their efforts to achieve prosperity will 
always break away from morals and act as economic creatures. 
          The role of family households / household consumers, 
namely as consumers by consuming goods and services produced 
by producers sold to consumers then consumers pay for goods and 
services with money from the use of production factors that are 

lent to corporate households, the second role is as a factor provider 
production which includes the provision of land, labor, capital and 
expertise for producer households. The role of company 
households / producer households is to produce goods / services. 
The goods and services are then offered to consumers or buyers. 
The role of government households is as a regulator of a country's 
economy, as consumers to buy supporting facilities and 
infrastructure and as producers in state-owned enterprises. The 
role of foreign households is evident in international trade in 
export and import activities (Ministry of Education and Culture: 
2017). 
          Learners must understand the importance of social science, 
namely to solve economic problems including the limitations of 
natural resources, but increasing human needs. 
          In primary and secondary schools social studies subjects are 
compulsory subjects for students whose aim is to foster sensitivity 
in the community and develop knowledge (Article 37: 2003 of the 
National Education System Law). To get broad and in-depth 
knowledge, IPS is formulated in an integrated manner.The 
National Council for Social Studies (1994: 3) also explains that 
21st century learning and thinking skills that IPS need to develop 
for students: (1) critical thinking skills and problem solving, (2) 
contextual learning skills, (3) communication , (4) Information 
and media literacy, (5) Creativity and innovation skills, and (6) 
collaboration skills.  
          Development of ideas and ideas is based on students' social 
experiences in social life. Social experience is the basis of thinking 
ability (Sanjaya, 2010: 227). Social studies learning at the junior 
high level is expected to help students to solve problems and make 
decisions through the process of thinking and analysis. 
          Learning Outcomes become an important and strategic part 
in activities in an effort to improve the quality of human resources 
learning outcomes use to observe the level of success of students 
in mastering the competencies that have been taught. The 
importance of learning outcomes can be seen from the results of 
international studies conducted by Trends in International 
Mathematics and Science Study (TIMSS) and the Program for 
International Student Assessment (PISA) of Indonesian students. 
The results obtained from the 6 ability levels formulated by almost 
all Indonesian students up to level 3 while many students from 
other countries reached level 4, 5 and 6 (Kemdikbud, 2014: 10). 
This data shows that the quality of education in terms of the 
deepening and expansion of material is still relatively low when 
compared to other countries. 
          The ability to think creatively is one of the competencies 
that is considered a life skill that is one of the goals of national 
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education. The ability to think creatively can make students have 
many ways to solve problems with various perceptions and 
concepts. The importance of developing creative thinking abilities 
is based on four things, namely: (1) creative ability to manifest 
itself, (2) ability to solve problems in various ways, (3) provide 
individual satisfaction by busy themselves with creative ways, and 
(4) increase quality of life in a creative way (Munandar, 2009). 
During learning activities students should be left looking for or 
find their own meaning from each material. Students need to be 
given the opportunity to understand concepts with their own 
language so that they are able to solve problems (Slavin, 2011). 
Social studies learning should be designed to achieve the ability to 
think creatively. The ability to think creatively is very helpful for 
students in building a new knowledge and solving various 
problems and giving different ideas. Sudarma (2013: 13) explains 
that every human being is essentially a creative being. External 
factors are an important part that can motivate students' creative 
thinking abilities. But that potential must be optimized with 
learning and habituation. the ability to think creatively is a basic 
capital that must be had in facing this globalization era. The ability 
to think creatively can be taught in school by practicing patterns / 
habits of thought (habits of mind).  
          The facts found in the field of low ability to think in social 
studies learning in SMPN 1 Tulangan Sidoarjo, this is because 
students are only passive in accepting material which ends only in 
stage C1, namely understanding. Passive learners can be seen 
during group discussions, only a few active students, while others 
are passive. 
          To improve students' creative thinking abilities, there must 
be learning innovations, namely by applying problem-based 
learning, which also requires students to make questions itself so 
that students become creative, the learning model is problem 
posing.  
          The problem presented is not abstract but real so it is easily 
understood by students, the problem is a complicated problem 
faced by students in daily life. In the problem posing model, the 
problems created tend to be free; the point is not always directly 
related to KD, but more open, as a form of deepening of the subject 
matter. But it would be better if the problem has something to do 
with the BC discussed so that the allocation does not interfere with 
the hours of learning as a whole. 
          In the process of learning Problem Posing can be done by 
groups or individuals but in this study the researchers apply it in 
groups to hone students' sensitivity to others and work together 
between students with other students. In applying the problem of 
learning posing begins with making a problem by students in 
accordance with the stimulus that has been given, namely an 
image and text. Learning with problem posing will greatly help 
students in making a question and then solving it (Thobroni, 2015: 
281). The advantages of thelearning model problem posing can 
increase the activities of students so that they are more active in 
learning, have a fighting spirit, are confident and have thoughts to 
solve problems.  
          Based on the background of the problem, the formulation of 
the problem in this study is how the influence of thelearning model 
problem posing on students' creative thinking abilities on the 
material of economic actors and their role in the economy? This 
study aims to analyze how the influence oflearning models 
problem posing on the ability to think creatively 

 

II. RESEARCH METHODS  
          The approach used in this study is quantitative, where 
research is data processing in the form of quantitative figures. 
(Sugiyono, 2013: 14).  Quasi Experimental Design is a type of 
research used by researchers.Nonequivalent control group design 
is the design used in this study (Sugiyono, 2015: 116). The design 
was similar to the pretest-posttest control group design, but in the 
Nonequivalent control group design the experimental group and 
the control group were not chosen randomly. The sample selection 
uses a saturated sample technique where all members of the 
population are used as samples. In this study the variable is the 
independent variable 1 (X1): Model problem posing. Dependent 
variable 1 (Y1): The ability to think creatively. Class VIII-B and 
VIII-D are the subjects in this study which are located in SMP 
Negeri 1 Tulangan Sidoarjo in semester 2 of the 2018/2019 
academic year. 
          Sugiyono (2018) said that the basis for decision making is 
whether or not the research hypothesis is based on the comparison 
of tarithmetic with ttable at a significance level of 5% with information 
if tarithmetic is greater than ttable (tarithmetic> ttable), then the hypothesis 
is nil (Ho ) is rejected and the alternative hypothesis (Ha) is 
accepted subsequently if tarithmetic is smaller than ttable 
(tarithmetic<ttable) the null hypothesis (Ho) is accepted and the 
alternative hypothesis (Ha) is rejected. 
          Furthermore, the basis for testing the hypothesis by taking 
into account Sig (2-tailed), if Sig (2-tailed) <0.05, it means that 
there is an influence of the treatment given but if Sig (2-tailed) > 
0.05, then there is no influence from giving treatment (Priyatno: 
2014). Hypothesis is said to be zero (Ho) if thelearning model 
problem posing does not affect the ability to think creatively then 
the hypothesis is said to be alternative (Ha) if thelearning model 
problem posing influences the ability to think creatively. 
 
 

III. RESULTS AND DISCUSSION 
1. Learning Device Validation Results Validation of 

learning 
tools by experts in the field of education before research is 
conducted. The validators in this study are (1) Dr. Agus Suprijono, 
M.Pd, a post-graduate lecturer at Unesa, and (2) Dr. Sukma 
Perdana Prasetya, S.Pd., MT, lecturer in Social Sciences 
Education at Surabaya State University. 
          One tool used by teachers to teach is the lesson plan that has 
been validated by experts so that the lesson plan is valid. The 
average score of validation results is 3.31 which means good and 
can be used with a little revision, the suggestion from the validator 
is the allocation of time in minutes because each school has a 
different allocation of time. 
          Before conducting learning, the teaching material of 
students must be feasible before being used in learning. The 
average score of validation results is 3.2 which means good and 
can be used with a little revision. 
          The validation of the Student Activity Sheet contains a 
statement which will later be used as a treatment in improving 
students' creative thinking abilities. The average score of 
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validation is 3.14 which means good and can be used with a little 
revision. 
The instrument for evaluating the ability to think creatively must 
be validated first. The average score of validation results is 3.41, 
which means good and can be used with a little revision. 
 

2. Item validity test  
          The research instrument that was validated by the expert 
was then practiced in the pilot class to find out the level of 
implementation in learning. Then for the assessment instruments 
the results of the level of validity and reliability are analyzed The 
questions to be tested must first be tested for validity with a 
validity test to be precise and careful in performing their 
measurement functions. The formula ofcorrelation product 
moment from Karl Pearson used untuk calculate the validity of the 
item. The results of the calculation of rxy are then compared with 
the figures in thetable product moment, with a significance level 
of 5%. The item is said to be valid if the results of rcalculatedxy ≥ 
rtable are. The criteria forxy is like the table below. Based on trials of 
16 items there were 10 valid items and the remaining 6 items were 
invalid. Of the 10 valid items then used as instruments for data 
collection in actual research in the experimental class and the 
control class. 
 

Table 1 
Summary of Test Results Validity 

 
  No. N Correlation 

value 
Information 

  1 0.683 Valid 
  2 0.516 Valid 
3 0.724 Valid 
4 0.848 Valid 
5 0.555 Valid 
6 0.664 Valid 
7 0.729 Valid 
8 0.755 Valid 
9 0.672 Valid 
10 0.598 Valid 

 
3. Reliability test items 

          Item number 10 are 10 which are 6 valid, then the level of 
reliability is tested. Reliability shows the level of complexity or 
reliability of an instrument in carrying out its function as a 
measuring tool. The reliability level of a test is expressed in a 
number of the reliability coefficient. To calculate the reliability of 
essay questions.formula Alpha Cronbach to test the description of 
the problem (Arikunto, 2008)  
 

Table 2 
Summary of Reliability Test Results 

 
Reliability Statistics 
Cronbach'sAlpha N of Items 
, 884 10 

 
          In table 2 the results of the instrument reliability test 
analysisvalue Alpha of 0, 884. This shows that the overall analysis 

results Instrument items are reliable, so this research instrument is 
feasible to use to retrieve data. 
          The study was conducted at SMP Negeri 1 Tulangan where 
class VIII-B as a control class that uses conventional learning 
while class VIII-D as an experimental class that useslearning 
models problem posing. Initial activities conducted by researchers 
providequestions pretest in the experimental class and the control 
class alternately . This is to find out the results of students' creative 
thinking abilities on the material of economic actors and their role 
in the economy before learning using themodel problem posing.  
The average value of learning outcomes using thelearning model 
problem posing of the ability of students to think creatively to 
solve social studies questions about economic agents before being 
given learning (Pretest) the average value in the control class 64 
and the average in the experimental class 62. Mean in the table 
4.13 (statistical table pretest) the experimental group was 61.96 
with a standard deviation of 9.709 and in table 4.14 (thestatistical 
table posttest) the experimental group was 85.00 with a standard 
deviation of 7.822. While the mean in table 4.13 (statistical table 
pretest) the control group was 63.79 with standard deviation 9.079 
and in table 4.14 (statistical table postestt) the experimental group 
was 76.68 with standard deviation 8.807.  
          The average value of learning outcomes uses thelearning 
model of problem posing students' creative thinking abilities to 
solve social studies questions about economic actors and their role 
in the economy after being givenmodel learning problem posing. 
The average in the control class is 77 and in the experimental class 
is 85. It can be concluded that the creative thinking ability of 
students in the experimental group is higher than the control 
group. The problem posing learning model has a positive effect on 
students' creative thinking abilities. 
 
  

4. Hypothesis Testing Results for Creative Thinking 
Ability Hypothesis  

          testing uses Independent Sample T-Test with SPSS 24.00 
with a significance level of 0.05. Hypothesis testing is intended to 
determine whether the learningmodel problem posing influences 
the ability to think creatively. The basis of the test is that if tarithmetic 
> t table, then Ho (null hypothesis) is rejected and Ha (alternative 
hypothesis) is accepted. If tarithmetic <t table, then Ho (null 
hypothesis) is accepted and Ha (alternative hypothesis) accepted 
(Sugiyono: 2018) 
          Hypothesis testing begins with a pretest in the control class 
and the experimental class, then  posttest in the experimental and 
control class. Test independent sample t-test on the pretest with 
the aim of measuring the similarity of the experimental class and 
control before treatment. After that the posttest aims to see the 
difference in influence caused by the two classes after being given 
treatment. 
Hypothesis formulation of students' creative thinking abilities as 
follows. 
 Ha:  There is ainfluence of the use of models problem posing 
to creative thinking abilities of students of class VIII 
 Ho:  There is no impactuse of the model problem posing on 
thecreative thinking abilities of students of class VIII 
 
          Value t which is 0.650. The value of ttable at (df.54) 
significance of 0.05 amounted to 1.674 (Priyatno: 2016). if 
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compared then tarithmetic <ttable with the results of Sig. 2 tailed 
amounted to 0.518> 0.05 and it can be said that Ho is accepted 
which means there is no significant difference in students' creative 
thinking abilities when pretested.  
          Value Tcalculated which is 3,738. The value of ttable at (df.54) 
significance of 0.05 amounted to 1.674 (Priyatno: 2016). When 
compared, tcount > ttable with the results of Sig. 2 tailed 0.000> 0.05 
and it can be said that Ha accepted, which means there are 
significant differences in creative thinking abilities of learners at 
the time of the posttest. 
          test results Independent sample t-test pretest creative 
thinking ability of students showed no difference in the ability to 
think creatively between the experimental class and the control 
class before being given treatment. While thetest results 
independent sample t-test Posttest students' creative thinking 
ability showed that there were differences in the ability to think 
creatively between the control class and the experimental class 
after being given treatment. Based on the above analysis it can be 
concluded that thelearning model problem posing influences 
students' creative thinking abilities. 
          The discussion will discuss the results of research for 
justification of the data found and theoretical studies. From the 
learning outcomes it can be seen that the two data groups tested 
were the group of students who were treated using thelearning 
model problem posing and the group of students who were treated 
with conventional learning models.  
          Based on the normality test, the significance value obtained 
for the analysis of the normality of the ability of creative thinking  
pretest was 0.168 and posttest was 0.94 for the experimental class 
and then theresults were pretest 0.067 and the posttest was 0.125 
for the control class. Both test groups have significance values 
above 0.05, so it can be concluded that the data of creative thinking 
ability in each group is normally distributed.  
          Based on the homogeneity test for the homogeneity test, it 
is obtained avalue pretest of 0.398 homogeneity (posttest) of 0.553 
because the significance number is greater than 0.05, it can be 
concluded that the sample variance is homogeneous. 
          The average value of students' creative thinking skills in the 
pretest in the control class was 64 and in the experimental class 
was 62 then by looking at the results of the independent sample t 
test then obtained tcount = 0.650 <ttable = 1.674. Results of sig. 2 
tailed 0.518> α (0.05) then HHao was accepted anda rejected. This 
shows that there is no difference in students' creative thinking 
abilities in the control or experimental class. 
          Then given treatment (treatment)  in learning, carried out 
posttest which results of the analysis of the ability to think 
creatively (posttest) seen that the value of the creative thinking 
ability of students in the control class 77 and experimental class is 
85 then by seeing the results of thetest Independent Sample t test 
and obtained tcount = 3.738 <ttable = 1.674. Results of sig. 2 tailed 
0,000> 0.05 then Ho is rejected and Haa is accepted. This shows that 
there are differences in students' creative thinking abilities in the 
control class and the experimental class. 
          Learning in this study refers to theme 3 with the material 
economic actors and their role in the economy. To facilitate 
students in learning according to the material to be discussed, this 
activity begins by dividing the class into several study groups. 
Hiterogen group formation. The formation of groups in learning 
activities is intended to train students' creative thinking skills, so 

that students can solve the problems given in the form of a group's 
creative thinking ability test. This is in line with the theory 
mentioned by Vygotsky (in 
https://rirymardiyan04.wordpress.com/201304/27/86/) who calls 
it ZPD, a proximal development zone where a child can do 
something without the help of an adult and whether a person 
children can do things with the direction of adults or collaboration 
with peers. Students with group friends discuss to solve the 
problems given in the form of tests of creative thinking skills. With 
discussions conducted by students, it is expected that students can 
be open with divergent thinking, so that when solving individual 
TBK, students have been previously trained to solve a problem 
they face. Researchers provide opportunities for each group to 
present the results of their group work in front of their friends. 
. 
 

IV. CONCLUSION 
          From the research that has been done, it is concluded that 
thelearning model problem posing has an influence on students' 
creative thinking abilities. This is evident from the analysis of the 
t-count 3,738 with a significance of 0.05 of 1.674 and df 54. So it 
was concluded that students have high creative thinking abilities 
in learning activities usinglearning models problem posing. 
There are several suggestions that need to be conveyed, namely: 

1. For teachers, it is recommended to use 
thelearning model problem posing as one of 
the other ways in learning activities, because 
it can improve students' creative thinking 
abilities. This allows students to learn active 
learning to solve a problem 

2. This research only examines the effect of 
thelearning model problem posing on 
students' creative thinking abilities, for 
researchers who want to examine with the 
same variables, it is recommended to use 
different materials.  
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Abstract- A helicopter is an aircraft that can take off and land vertically. A helicopter is also called a rotary aircraft. It can hover and 
rotate in the air and can move sideways and backwards while aloft. Nowadays, many parts of helicopters are built of composite 
materials. Composites are made of two or more materials, combined together to obtain a new matter with properties that are superior 
to those of individual components. It is quite obvious that mechanical properties of composites depend mainly on the choice of 
material components used for the composite but they are also considerably influenced by the applied fabrication technique. 
Helicopters use skid landing gears mainly because they weigh less than wheels. Simulation results of both cases where helicopter skid 
landing gear is made up of Aluminum alloy and composite materials are presented in this paper. Finite Element Analysis is done to 
simulate the loads and boundary conditions for both the cases. Then tensile stress, shear stress and deformation are compared for both 
the cases. Change in the material from Al alloy to composite material significantly reduced deformation of the landing gear. 
 
Index Terms- Analysis, Cavity air injection panels, Computational Fluid Dynamics, Ultra-Compact Combustor 
 
 

I. INTRODUCTION 
Composites are being increasingly used for structural components for aircraft and space applications because of their superior specific 
strength and stiffness properties in comparison aluminum and steel. The weight savings that were realized by applying composites 
used to be one of the main drivers to apply these materials. However, nowadays a reduction in fabrication cost is becoming important 
as well. The objective therefore is to combine new cost effective fabrication methods with lightweight structural concepts in order 
bring the exploitation of composite materials to a higher level. [1] 
 
Skid landing gear comprises pivotable cross beams and skids, skids being each disposed in an essentially longitudinal direction 
laterally on a respective side of the helicopter's landing gear. At least one discrete damper is provided for at least one pivotable cross 
beam, discrete damper being connected with one end to the pivotable cross beam and with another end to the fuselage. The pivotable 
cross beam is of the cantilever type. Fixed bearings and floating bearings are provided at the fuselage. Torsion bar springs are 
mounted to fixed bearings and floating bearings, respective inner end of at least one pivotable cantilever cross beam being attached to 
torsion bar spring at the floating bearing in such a manner that moments are transferred from the respective inner end of each pivotable 
cantilever cross beam via torsion bar spring to the fuselage at said fixed bearing. 
 
The design process began with an identified rotorcraft configuration with available specifications from NASA TM 84281. [2] An AH-
1S Cobra Helicopter was used for the analysis. Skid landing gear dimensions were based off partially available data for the AH-1S 
Cobra and the dimensions listed in the work done by Airoldi and Janszen [3] and Monterrubio and Scharf. The landing gear was 
modeled in CATIA and ABAQUSTM was used for static explicit FEA, conducted under limit loads first. 
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Figure 1: AH-1S Cobra Rotorcraft 

 

II. BACKGROUND 
Helicopter landing gear must be designed to secure helicopter fuselage, several electronic equipment and passengers under ultimate 
design dynamic landing conditions. In order to survive high- energy impacts, the skid landing gear must be designed conditions. In 
order to survive high- energy impacts, the skid landing gear must be designed to provide adequate energy absorptions. The design 
landing conditions, which applies to the helicopters basic structural design gross weight, requires rotor lift equal the aircraft’s weight 
during the landing conditions. Normally in this modern world of rotorcraft two types of landing gear systems are used. The complex 
and heavy type of landing gears are wheeled type. The wheeled type design includes the features like tires, wheel, braking devices, 
oleo struts and other hydraulic equipment. The break and shock absorbers act as an energy absorber. The main attraction of this type 
of landing gear is they have retracting mechanisms which more complicates the design. Another type which is commonly used is the 
skid landing gear. The positive aspects of the skid landing gears are it offers simplicity in design and reduction in empty weight (WE). 
It is usually made from light metal alloys. They also give an excellent i fatigue performance and they have no concerns associated 
with corrosion which metals have. [4] 
 
There are various types’ materials been used for skid landing gear such as aluminum 7075 [4], glass fibers, titanium metal matrix 
composite (MMC) [5], and sandwich composites structures.  
The main advantages of composite materials are they have high mechanical properties, ease of fabrication, they have flexibility of 
design options and also light weight, they are corrosion resistant, the impact resistant is very high, and they have excellent fatigue 
strength. [6] 
 
The landing gear has significant importance in the design of a helicopter for the functional aspect is that the structural changes it needs 
to secure the ground and absorb the landing impact. The landing gear is a unique and important component. It should bear extreme and 
varying loads when an aircraft maneuvers on the ground or alights, yet it should be lightweight and compact because it is stowed and 
unused during most of flight hours. The stresses to which it shall be given a landing gear are significant and therefore the design of its 
structural parts requires a very thorough study of the forms to meet the requirements of weight, strength and rigidity. The materials in 
this type of composite structures, as it appears, would find their natural application if it were not for the technological difficulties 
encountered in implementing the structures of complex shapes that characterize, as mentioned, the landing gear [7]. Composite has 
many excellent features such as high strength to weight ratio, flexibly designed and manufactured, easily structure-function integrated 
[8]. 
 
Finite element analysis of solid plate and sandwich composite plates can be performed using ABAQUS. Analysis can also be 
performed to compare the effect of unidirectional, cross-ply and angle-ply laminate configurations on the bending deflection of the 
sandwich plate. There are numerous analysis and optimization can be done on a skid landing gear design using multi body analysis 
and genetic algorithm [5]. The methodology involves the load factor developed during limit loads under multiple landing scenarios. 
 
A drop test simulation is very expensive and difficult to implement numerically if the complete material history involved in all designs 
and manufacturing phase is to be accounted for. For that reason, some researchers have decided to use the rigid/flexible multi body 
dynamic code such as ADAMS to simulate the drop test of a skid landing gear. An assembly of rigid elements was used in the 
simulations which were compared to the elastic finite element analysis. They showed that the flexible body model presents good 
results but the behavior law of the landing gear has to stay within the elastic domain. Other researchers decided to investigate on 
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reducing the computational time using a hollow rectangular beam element with Ls-Dyna. This used element appeared to be time 
effective and relatively accurate compared to experimental results. However, it does not provide enough integration point through the 
thickness and hence not enough precision. However, it can be developed by complete methodology to simulate drop tests and to 
compare them with experimental results.[9][10]. 
 
Some researchers carried out finite element computation using ANSYS software. The finite-element meshes of these models were 
generated using eight node brick solid 45 element and Beam188 [11]. 
 

III. COMPUTATIONAL METHODS 
The material parameters and constraints for modeling were selected from Shrotri [4]. The model was modified in CATIA. The top 
view of the landing gear is in figure 2. 

 
Figure 2: Top view of modeled landing gear 

 
The material properties of the composite materials are also derived from the paper [4]. The values are then input in ABAQUS. 
 

Property Value 
E1(GPa) 191 
E2(GPa) 9.5 

v12 0.24 
G12(GPa) 5.3 
ρ(kg/m3) 1621.7 

 
Table 1: Material properties of the composite made model 

 
Material properties are assigned to each part of the landing gear model and layered, as shown in the figure 3 below. 

 
Figure 3: Material properties assigned layer by layer 
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The layers are presented in figure 4. 

 
Figure 4: 3D view layer by layer 

 
After meshing the model in ABAQUS, the “Tie Function” is used to bind different parts. 

 
Figure 5: Different parts bound together 

 
Then, a rigid reference point is created at (0,0,500) that imparts mass to the reference point and establishes a rigid beam connection 
with the landing gear via the MPC function. Parameters are taken from references. Point mass of 3636.36 kg is modeled. 

 
Figure 6: Mass modeled as MPC function 
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Loads and Boundary conditions are then applied to the model. Load of 15190N and constraints in all the four bases are applied as 
shown in figure 7. 

 
Figure 7: Loads and Boundary Conditions applied to the model 

 
Finally, Static Analysis is performed in ABAQUS for both composite built landing gear and Aluminum alloy built landing gear. Then, 
Static Analysis was performed using ABAQUS under the same boundary conditions. The aluminum alloy material was then compared 
to the composite model. . The parameters of the aluminum alloy material are as follows: Elastic Modulus 69 GPa, Poisson's ratio 0.32, 
Density 2700 kg/m3. 

 
 

IV. CALCULATION RESULTS AND ANALYSIS 

After analysis was performed, many parameters were considered in order to compare the two different cases. The following figures 
describe the parameters and their values. 

 

A. Tensile Stress 
• Smax 

 

 
 

Figure 8: Smax of Al-alloy material and composite material respectively 
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• S11 

 

 
Figure 9: S11 of Al-alloy material and composite material respectively 

 

• S22 

 

 
Figure 10: S22 of Al-alloy material and composite material respectively 

 

B. Shear Stress (S12) 
 

 
Figure 11: Shear force of Al-alloy material and composite material respectively 
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C. Deformation 

• Umax 

•  

 
Figure 12: Umax of Al-alloy material and composite material respectively 

• U1 

 

 
Figure 13: U1 of Al-alloy material and composite material respectively 

• U2 

 

 
Figure 14: U2 of Al-alloy material and composite material respectively 
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• U3 

 

 
 

Figure 15: U3 of Al-alloy material and composite material respectively 

All the results presented in the figures above are described in the table below. 

 

 Stress/MPa 
Shear 

/MPa 
Deformation/mm Weight 

 Smax S11max S22max S12max Umax U1max U2max U3max  

Composite 

Material 
6.572e7 6.678e7 4.046e6 3.724e6 1.162e9 1.986e8 8.560e7 1.162e9 

Composite 

material is 

40% that of 

Al Alloy 
Al Alloy 4.313e7 4.875e7 3.742e7 8.303e6 1.335e9 2.285e8 5.980e7 1.335e9 

 

Table 2: Results 

 
It can be seen from table 2, that composite made landing gear has less deformation compared to that of Al alloy made landing gear. 
Comparing the data in the table 2, it can be seen that under the same conditions, the stress level of the composite landing gear is higher 
than that of the aluminum alloy landing gear, and the deformation result is better than that of the aluminum alloy landing gear, and the 
effect of weight reduction is 40%. 
 

V. CONCLUSION 

 
This paper presents numerical simulations to both the cases where helicopter skid landing gear is made up of Aluminum alloy and 
composite materials. Comparing the stress and deformation results, composite made landing gears are better than the Aluminum alloy 
made landing gear. However, the composite made landing gear can be more optimized using different types of composite materials 
such as honeycomb structure. It can be followed up for the researches in future. 
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Abstract- There are many factors which affect nurse perfomance 
level. However, few studies have addressed the influence of work 
scheduling on nurses’ performance while providing patient care. 
This study aimed at identifying the influence of work scheduling 
on performance of nurses in regional hospitals in Tanzania.   The 
study adopted descriptive survey research design using both 
quantitative and qualitative approaches. A target population of 410 
from which a sample size of 387 was randomly selected through 
stratified random sampling method Pearson correlation, 
independent t- test, one-way Analysis of Variance (ANOVA), and 
linear regression method were employed to analyze data. The 
findings showed a significant correlation between nurse work 
scheduling with all nurses’ performance factors (r=0.443, p<0.05). 
Compressed working, shift working and flexitime were the 
dominant factors affecting nurse perfomance level. It was finally 
concluded that the management of nurse work scheduling 
statistically correlated with nurse perfomance level. It was 
recommended that, Nurse Officers should optimize the 
management of nurse scheduling, in order to enhance improve 
nurse performance 
 
Index Terms- work scheduling,  Healthcare, job performance, 
organization 
 

I. INTRODUCTION 
erformance of nurses is defined as the level of effectiveness of 
a nurse in carrying out his or her roles and responsibilities 

related to direct nursing care and quality of healthcare services 
(Gilson, 2014).  Professional nurses performs multiple 
responsibilities in healthcare settings including provision of 
different  services to clients,  recording information on multiple 
documents and undertaking health awareness campaigns (Meyer, 
2011). In the wake of stiff competition and increasing expectation 
from the patients, nurses’ timely service delivery which is neat and 
in completeness manner is crucial (Ivanovic &, Collin, 2016). 
According to Mutingi, and  Mbohwa, (2015),   registered nurses 
plays a pivotal role in maintaining patient safety in hospitals and 

other settings, maintaining adequate vigilance and performance 
(Legrain, Bouarab, and Lahrichi, 2015).  
            Essentially, nurses are involved in 24/7 operations, 
whereby work schedules can interfere with achieving quality in 
performance. As a result of chronic time pressures at work and 
long work hours in hospitals, nurses are less able to detach from 
work during their off hours. As a result, several work schedule 
components reduce service quality due to shift overruns, 
mandatory overtime or on call, or long commutes (Lu, et al., 
2012). Lengthening of the work duration significantly restricts 
hours available for sleep which is adversely linked to the increased 
risk of needle stick injuries and health impairments. Koning, 
(2014) articulates that, current scheduling practices and high work 
demands negatively impact nurses' performance and may be 
partially explained by exposure irregular work scheduling. 
            Thus, it is well documented that health care services should 
be delivered under patients convenience to avoid patient 
dissatisfaction. However, increased workload reported by most of 
the public hospitals in Tanzania means that nurses’ perform much 
more work than is normally required of them (Allen & Delahunty 
2010). As a result, concerns about nurses’ service quality have led 
to increased interest in measuring and reporting nursing’s 
performance (Riordan, 2013). The literature clearly indicates that 
standard work scheduling can improve health care workplaces by 
monitoring and managing nurse fatigue (e.g., shift working, 
overtime, and working on days off) that can affect intershift 
recovery and nurses’ work performance (Allen & Delahunty 
2010).  For nurses, adequate rest and sleep during non-work hours 
can combat chronic fatigue, leaving nurses feeling refreshed and 
ready for the next shift. 

II. RESEARCH ELABORATIONS 
            Flexibility in work scheduling refers to a schedule other 
than that which is standard to the work setting (Baltes, & 
Matthews, 2011). It refers to work practices which allow workers 
to work full time hours in less than the traditional 5-day workweek 
by increasing daily hours worked.  Various characteristics may be 
used to describe working hours system in depending on sources 
and purpose. (M’Hallah, and Alkhabbaz, 2013).  Normally, 

P 
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categorization of working hours is based on schedules e.g. whether 
the employee opts for a flexitime, compressed work schedule, shift 
working or different combinations of these. While each type 
possess a particular strength and weakness, managers might apply 
one of those three types in consideration of  nurses’ competencies, 
number of nurses, flexibility, equality, and skill mix in managing 
the schedule (Ichsan, et al., 2019). 
            In the last centuries there has been the greatest changes in 
work and how work is carried mandating work-family research to 
be overly individual focused due to the fact that work and family 
are not separate but intertwined spheres of human life (Ho et al., 
2011).In health care organizations2. , nursing profession have 
been greatly affected by the changes aimed at decreasing 
operational costs, forcing nurses to under extended work shifts 
(Zodwa, & Aswegen, 2017).  The possibility of conflict between 
work and life responsibilities has always existed as a result of dual-
earner families with various obligations (Treadway, Duke, 
Perrewe, Breland, & Goodman, 2011).Consequently, the effects 
have been observed for nurses’ absenteeism (Bakker, Demerouti, 
& Sanz-Vergel, 2014), turnover intentions (Schaufeli & Bakker, 
2006), poor productivity (Gierveld & Bakker, 2005), loss of 
returns (Allen, Johnson, Kiburz, & Shockley, 2013) or patients’ 
dissatisfaction (De Menezes & Kelliher, 2011). 
             As a result, of nurses working schedule being developed 
around the needs for patient care, there has been a demand for 
human resource policies (Ho et al., 2013)  necessary to adjust 
working hours to their personal needs (Ho et al., 2013). Ojokuku, 
Odetayo, and Sajuyigbe, (2012) argues that, claims and concerns 
for greater need of flexible working policies and well-being are 
often made in regard to hospital settings due to complicated nature 
of patient care being ongoing and required around-the-clock 
(Naithani, 2010). Thus, it is well documented that irregular work 
scheduling is associated with shorter and disturbed sleep, 
increased fatigue, occupational injuries, poor work performance, 
and higher work-life interference among nurses. 
             Dorrian et al., (2011) undertook a study to explore fatigue, 
work schedules, and perceptions of nursing performance for a 
sample of Lebanese bedside nurses. The study found that, most of 
the fatigue in nurses resulted from non-standard work schedules 
and increased temporal and job demands (Akerstedt and 
Kecklund, 2017;  Stroup, and Yoon, 2016; Dorrian et al., 2011). 
Based on their perceptions, nurses reported that work-related 
fatigue moderately affected their job performance (M = 5.56, SD 
= 2.49) and to a greater extent their personal and social life (M = 
7.30, SD = 2.45) over the past few months. 
            Despite the fact that, there may be a basic schedule, nurses 
are also subject to overtime and call-backs whereas days off may 
be scattered (Mshinda, Mitchell, Weiss and Obrist, (2012).   Worse 
still, there is a challenge of units that operate without enough 
nursing staff to meet the needs of multiple very ill patients 
(Jayanthi & Vanniarajan, 2012),  Consequently, the demands of 
this the environment may cause nurses to forego breaks and lunch 
times and work overtime (Higgins, Duxbury & Lyons, 2010). As 
a result, nurses may feel frustrated in their attempts to provide 
quality care leading to fatigue, more susceptible to attention failure 
and errors.  
            In Tanzanian regional hospitals, there has been tremendous 
decline of nurses’ performance due to unknown influence of 
working scheduling and performance of Nurses (Tibandebage et 

al., 2016). From Working Families (2011) report, patients who 
used private health facilities registered a higher level of 
satisfaction at 82% higher than those who used government of 
Tanzania facilities (63%). Also, the customers/patient satisfaction 
index for certified public referral hospitals, showed lower level of 
customer dissatisfaction at 67% compared to 80.2% satisfaction 
with private health centers (Songstad, Rekdal, Massay & Blystad, 
2011, Shannonet al., 2014). As indicated by Adams, and 
Hirschfeld (2013), nurses who works in units with long shifts 
reports high rate of patients’ infection, high medication errors, 
abuses, high rate of patients falls and injuries, poor patients record 
keeping and high number of patient complaints.  
             Reports by (Kwesigabo et al., 2012;   Manzi et al., 2012), 
shows that,  73% of nurses in public hospitals in Tanzania cited 
pressure of work and staff shortages, patients’ unrealistic 
expectations, effects of fatigue due to extended work hours to 
provide continuous, work overload and poor resource supply 
(Kwesigabo, et al., 2012). To improve nurses’ performance, 
studies (Kahabuka & Hinderaker, 2012; Howard, 2012) 
recommends the use of Flexible working scheduling as an 
opportunity for performance improvements. Despite the fact that, 
the employee normal working hours in Tanzania are 9 hours per 
day and 45 hours per week (Answegen, 2017; ELRA, 2004; 
Mmbaga, 2015) nurses work more than 12 hours in public 
hospitals(Songstad et al.,2011; Darby, et al., 2014). 
            This study seeks to provide empirical evidence on the 
correlation between work scheduling and the performance of 
nurses in the regional hospitals in Tanzania and there contribute to 
the improvement in the wellness of nurses, the quality of care and 
the health sector in the United Republic of Tanzania. 

III. METHODOLOGY 
            This study used explanatory research design using both 
quantitative and qualitative approaches. This study adopted the 
positivist paradigm where scientific processes were followed in 
hypothesizing fundamental laws then deducing the observations 
so as to determine the truth or falsify the said hypothesis about the 
relationship that work scheduling and the performance of public 
hospitals in Tanzania (Saunders et al., 2009).The target population 
for this study consisted of all 28 regional hospitals in Tanzania. 
The unit of observation was 1375 nurses in 8 regional hospitals. 
Nurses were grouped into three categories namely; assistant 
Nursing Officers, Assistant Nursing Officers and Enrolled Nurses. 
Eight hospitals, which formed 30% of the total regional hospitals, 
were randomly selected. The following formula according to 
Cochran (1963) was used to determine the sample size:  
𝑛𝑛 = 𝑍𝑍2𝑝𝑝𝑝𝑝

𝜀𝜀2
   

Equation 1: Sample Size Determination Formula 
Where;  
N0= Sample size when the population is > 10,000 
Z² = Standard normal deviant required at confident level of 95% 
which is 1.96. 
p = Proportion of people influenced by performance management 
which is set at 0.5 each. 
q = 1-p  
ε= 0.5 error of margin allowed. 

𝑁𝑁0 =
(1.96)2 × 0.5(1 − 0.5)

(0.05)2
= 404 
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A ratio of proportional allocation was used to allocate the 404 
respondents to each of the 8 regional hospitals in the study. 
 
            Questionnaire of nurse work scheduling were used as 
instrument in this study. The  instrument consisted of 10 questions 
( 5=  Strongly Agree,  4=  Agree, 3 =  Undecided,  2= Disagree,  
1= Strongly Disagree) with means ranging from 2.78 to 3.69. 
Authors developed the questionnaire implementation of nurse 
scheduling base on Job Demand –Resources JD-R model .Primary 
data were collected by using structured online questionnaire and 
semi-structured interview guide. Physical questionnaires were 
used in every hospital and response captured in an online survey 
tool to enhance data quality. The ten items were computed into a 
work scheduling index, WS, with a mean=3.3403, SD=0.75642, 
N=379. The data were analyzed using SPSS version 20. 
Descriptive statistics were used to examine study variables. 
Nurses’ work performance was measured using the Nursing 
Performance Instrument (NPI), a newly developed scale that 
measures nurses’ own perceptions of their physical and mental 
performance while providing patient care. The NPI consists of 
nine items on a 6-point Likert-type scale with responses ranging 
from strongly disagree (1) to strongly agree (6).  
            which ranges between 0 and 1 (Kothari, 2008) with alpha 
at least 0.70 or above (Hall, 2008). A work scheduling index and 
performance of nurses index were computed. Pearson correlation 
was used to test for correlation. Correlation between the 
independent and the dependent variables with values 0.0 to 0.2 
was considered weak correlation, 0.2 to 0.4 was considered 
moderate correlation while values of 0.5 and above being 
considered strong correlation (SSRL, 2010; Kent State University 
Libraries, 2017). 
             Regression analysis was conducted to determine the 
significance relationship of work scheduling and nurses 
performance. The relationship was tested using a simple 
regression model of the form Y=β0+β1X1+ε. The test of 
hypothesis proceeded as follows. At a significance level, α = 0.05, 
the hypothesized relationship was tested, Ha1: work scheduling 
has a positive significant influence on performance of nurses. 
Conclusions and recommendations were made on the basis of the 
findings. 

IV. RESULTS AND FINDINGS 
            Majority of participants were female (58.8.%), Assistant 
nurse officers ( 30.2%),   graduates (50.1%), with working 
experience of 11-20 years l (33.9%), married (43.6%), and 
working for 8 hours and above (62.5%). The satisfaction level 
increased in conjunction with experienced on the compressed 
work week (SD= 1.308 ) and the presence of enough staff in every 
unit for job sharing (SD= 1.339). With a total number of 373 
respondents, the positive relationship was represented by 
correlation coefficient of r=0.439, p<0.05 with the precision under 
consideration being p=0.000 (Table 4.18). This implies that, once 
the nurse workload is balanced, there is a possibility of improving 
service delivery and career commitment. This corroborates the 
findings by (De Menezes & Kelliher, 2011) who found that, 
among the female nurses in surveyed in Turkey, it was concluded 
that, heavy workload restricted nurses from developing new skills 
and to solve work-related problems. 
            It was hypothesized that work scheduling has a positive 
significant influence on performance of nurses in regional 
hospitals in Tanzania. Regression analysis was conducted to 
determine the significance relationship of work scheduling and 
nurses performance. The relationship was tested using a simple 
regression model of the form Y=β0+β1X1+ε. The test of 
hypothesis proceeded as follows. At a significance level, α = 0.05, 
the hypothesized relationship was tested, Ha1: work scheduling 
has a positive significant influence on performance of nurses. The 
model was found to be statistically significant (F (1, 375) = 
91.428, p-value < 0.001). Since p-value < 0.001, hence the 
alternative hypothesis was accepted and concluded that, at α = 
0.05 level of significance, work scheduling has a positive 
significant influence on performance of nurses.  
            Table 4.20 presents the regression model on work 
scheduling and nurses performance. As presented in the Table 
4.19, the coefficient of determination R square is 0.196 and R is 
0.194 at 0.05 significance level. The adjusted R2 value indicates 
that 19.4% of the total variation in the performance of nurses can 
be explained by the flexible work continuity. The adjusted R2 
value = 0.194 lies just below 0.2 and 0.4 and therefore considered 
moderate correlation. 
 

 
Table 4.1: Model Summary for Work Scheduling and Perfomance of Nurses 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .443a .196 .194 .51295 
a. Predictors: (Constant), Work Scheduling 
b. Dependent Variable: Performance of Nurses 

 
            The Analysis of variance (ANOVA) results as shown in Table 4.21 further confirms that the model fit is appropriate for this data 
since p-value is 0.000 which is less than 0.05. This implies that there is a significant positive relationship between work scheduling and 
nurses performance. 
 

Table 4.2: Analysis of Variance (ANOVA) for Work Scheduling 
 

Model Sum of Squares Df Mean Square F Sig. 
1 Regression 24.057 1 24.057 91.428 .000b 

Residual 98.669 375 .263   
Total 122.726 376    
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a. Dependent Variable: Performance of Nurses 
b. Predictors: (Constant), Work Scheduling 

 
            By applying the standardized coefficients, the resultant 
regression equation Y=β0+β1X1 +ε yields Y= 0.443X1, where Y 
is the performance of nurses and X1 is work scheduling. The 
variable is significant with β0 = 0.443, t = 9.562, p-value < 0.001 
indicating that a unit improvement in work scheduling contributes 
an improvement in performance of nurses by 0.443 as shown in 

Table 4.22. This means that the work practices which allow 
workers to work full time hours in less than the traditional 5-day 
workweek by increasing daily hours worked improves the 
performance of nurses. This would improve nurse performance in 
regional hospitals in Tanzania.  
 

 
Table 4.3: Work Scheduling  and Perfomance of Nurses Coefficients 

 

Model 
Unstandardized Coefficients Standardized Coefficients 

T Sig. B Std. Error Beta 
1 (Constant) 2.701 .119  22.609 .000 

Work Scheduling .334 .035 .443 9.562 .000 
a. Dependent Variable: Performance of Nurses 

 
            The moderating effect of leadership support on the 
relationship between work scheduling and the performance of 
nurses was evaluated with six items. It was hypothesized that 
leadership support has positive significant moderating effect on 
the relationship between work scheduling and performance of 
nurses. The means were characteristically high above 3.3. The fact 
of management exhibiting a supportive leadership in work 
undertaking had a characteristically high mean of 3.94 – perhaps 
an indicator of supportive leadership in the sample. That staff are 
involved had a mean of 3.45 and a standard deviation of 0.937 
mean a convergence in the views of the respondents. 
            With respect to the moderation effect of leadership support 
on the relationship between work scheduling and the performance 
of nurses, it was noted that the model without the interaction term, 

leadership support, was significant with F (1, 373) = 90.229, 
p<0.001. It was also noted that the model with the interaction term, 
leadership support, was also significant with F (2, 372) = 101.94, 
p<0.001. It is noted that Model 2 with leadership support 
accounted for significantly more variance than just work 
scheduling alone, R Square Change = 0.159, p<0.001. This 
indicates that there is potentially significant moderation between 
work scheduling and leadership support on the performance of 
nurses. This might imply that, any hospital which demonstrates 
leadership commitment, on availability, acceptability and 
implementation of flexible working schedule improved employee 
performance. Thus, without management readiness to fairly 
negotiate and approve flexible working schedules, the practice 
will never work out effectively.    
 

 
Table 4.23: Model Summary for the Intervening role of Leadership Support on  Work Scheduling 
And Perfomance of Nurses Coefficients 

Model R R Square 
Adjusted R 
Square 

Std. Error of 
the Estimate 

Change Statistics 
R Square Change F Change df1 df2 Sig. F Change 

1 .441a .195 .193 .51193 .195 90.229 1 373 .000 
2 .595b .354 .351 .45914 .159 91.708 1 372 .000 
a. Predictors: (Constant), Work Scheduling  
b. Predictors: (Constant), Work Scheduling, Leadership Support 
 
Table 4.3: Model Summary for the Intervening role of Leadership Support on  work Scheduling 
And Perfomance of Nurses 
 

=Model Sum of Squares Df Mean Square F Sig. 
1 Regression 23.647 1 23.647 90.229 .000b 

Residual 97.753 373 .262   
Total 121.400 374    

2 Regression 42.979 2 21.490 101.940 .000c 
Residual 78.421 372 .211   
Total 121.400 374    

a. Dependent Variable: Performance of Nurses 
b. Predictors: (Constant), Work Scheduling 
c. Predictors: (Constant), Work Scheduling, Leadership Support 
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V. CONCLUSIONS 
            This paper provides strong support for the potential vested 
in  work scheduling practices in the healthcare setting. The 
conclusions from this study stem solely from the results of the data 
analysis. Work scheduling was measured using ten items and both 
items registered means ranging from 2.78 to 3.69. Descriptive 
statistics were used to analyze this research objective and other 
subsequent analysis was done. The correlation analysis also 
indicated that there is a positive significant relationship between 
work scheduling the performance of nurses presented at β0 
0.443.Work scheduling, individually (F= 90.229, n = 373) and as 
a joint predictor, was also a significant predictor of the 
performance of nurses. At the same time, leadership support had a 
significant moderating effect on the relationship between work 
scheduling and the performance of nurses at βo 0.443, (n=373). 
Therefore, improvement in the work scheduling arrangements is 
expected to make significant improvement in the performances. 
Factoring in the moderating role of leadership support would make 
further significant improvements in the performance of nurses. 
The variable corroborates with the findings of Shuck et al., (2011), 
which indicated that work life balance polices influence employee 
engagement which indicated that family supportive corporate 
culture influence employee engagement. 

VI. RECOMMENDATIONS 
            The following are the recommendations derived from the 
study paper. Due to substantial changes in the demographic 
composition of the workforce both healthcare the availability of 
flexible work schedules should not be considered as a privilege 
and organizations should seek to offer wider access to them. To 
deal with all irregular working schedule discrepancies in regional 
hospitals, complex changes are required ranging from putting 
strategies in place for recruiting and striving to retain required 
nurses at facilities. The work practices which allow workers to 
work full time hours in less than the traditional 5-day workweek 
by increasing daily hours worked and improves the performance             
of nurses be entrenched in the regional hospitals in Tanzania. 
Moreover, the study recommends that, the practice of leadership 
that appreciates and engages employees and makes them feel that 
their supervisors value their contributions and care about their 
well-being be reinforced in the leadership structures of hospitals 
in Tanzania to further improve the performance of nurses. The 
work practices of either allowing working at home or at a central 
place convenient to ones’ customers and improves the 
performance of nurses be adopted in Tanzania especially with the 
improvement in the transport and communication infrastructure. 
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Abstract- The study was conducted to determine the significant relationship between teacher-respondents’ attitude, 
Proficiency, Instructional Practices, and Strategies in Teaching Mathematics towards the performance of Grade 7 students 
in selected public junior high school in the Division of Las Piñas, using quantitative descriptive correlational as a research 
design. Purposive sampling technique was used in choosing teacher-respondents and a stratified random sampling technique 
was also used for specific student-participants. The participants were the selected 382 students’ and 42 teachers teaching 
Grade 7 Mathematics with complete data which were considered in this study.  Descriptive and inferential statistics and 
relevant literature and studies were utilized to analyze and interpret the data gathered. Significant findings revealed that the 
performance of students in Mathematics is Satisfactory. Furthermore, results revealed that the teachers Strongly Agree that 
they treat their students with equity and Agree that they have positive classroom management. Moreover, teachers were 
found Proficient in Grade 7 topics in Mathematics. It was also revealed that teachers had Often for instructional practices 
and teaching strategies in active learning, cognitive activation and teacher-directed instruction respectively. The significant 
relationship between the student’s performance and the teacher-respondents’ variability bore no significant relationships.  
Thus, it negates the significant correlation on teacher factors towards student performance. It is recommended to always use 
instructional materials and the teaching strategies to rectify Mathematics teaching that has recognized the importance of 
addressing effectively the current issues in connection to the totality of the teaching and learning process, by emphasizing 
the learner-centered curriculum to uplift the student’s academic performance in Mathematics. 
 
Index- Attitude, Instructional Practices, Mathematics Performance, Proficiency, Strategies.  
 

I - INTRODUCTION 
 

Mathematics played a major role in modern society in its global modernization and technologically advanced in 
economics. It is primarily significant to modern society that provides the essential foundational knowledge in the economy. 
It is also necessary for the physics and related sciences, Information and Communications Technology, financial services, 
business, and technology. It also has the expanding usefulness in biology, social sciences, as well as in medicine. 
Mathematics became the foundation of most industrial and scientific research and advanced state of development. To a 
greater extent, numerous structures and most complex systems in the contemporary world can only be implicit using 
mathematics, and most of the modern and high-in or technologically design system relied on mathematical products as 
stated in, Role of Mathematics in the Development of Society, Fatima (n.d.). 

The K to12 Basic Education Curriculum of the Philippines, also known as Republic Act No. 10533 or the 
Enhanced Basic Education Act of 2013, the 13-year program is the most delicate phase for learning the basic education 
program.  And it is globally known as the standard for all learners. The K to12 curriculum is standard and competence-
based inclusively built within the necessary of the learners and society. The Department of Education must observe the 
principles and the standards in establishing the K to 12 curriculum. These are, (a) must be inclusive, learner-centered, and 
developmentally suitable, (b) also a research-based, appropriate and responsive, (c) shall be cultural-sensitivity, (d) global 
and contextualized teaching and learning, (e) in teaching shall be in pedagogical approach that are enquiry-based, 
constructivist and thoughtful, unifying and collaborate, (f) it must comply to the standard and structure in Mother Tongue-
Based Multilingual Education (MTB-MLE), (g) use of spiral progression approach in curriculum to establish the 
proficiency skills and knowledge in every level, (h) shall be adaptable and responsive enough to localized and indigenize to 
heighten education and social context. Also, Republic Act No. 10533, Sec. 7, focuses on Teacher Training and Education, to 
assure the K to 12 education program meets the required quality educators and schools leaders. Training, education, and 
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professional development progress should organize as well as administered regularly to constantly improved the teacher's 
knowledge and skills (Philippine Government Official Gazette). 

In modern times, the expansion of mathematical methods in any field of sciences became more abstract and 
complex. Thus, it is necessary for all schools to have a curriculum that creates a great demand for mathematical training. 
Moreover, continuous professional development and training in a research-based and learner-centered curriculum are vital 
to develop and understand the differences of the continuous changes on the learner's performance towards learning the 
subject matter individually, and it is also essential for the teachers to have differentiated teaching strategy to address the 
diverse learners in achieving their goals. 

The level of mathematics in junior high school has its own distinctive character particularly in the development in 
critical thinking which takes place in every grade level. Most especially in grade 7 as foundation of developing the learners’ 
numeracy skills. A student who entered the 7th grade is mostly immature, wherein this stage, the students’ development is 
critical on the part of the teachers in teaching mathematics. In four years in junior high school, students are expected to be 
acquainted with many of the most important mathematical ideas that exist upon entering the 11th grade in senior high 
mathematics, as observed in the University of Chicago School Mathematics Project (UCSMP). 

The country’s first participation in the International Mathematics Olympiad (IMO) for high school students in 
1988, showed continuous improvement on its performance, from 2015 of rank 36 to rank 17 in 2016 to 2018. More than 100 
countries participated in the IMO in 2018, which is held annually since 1959. 

Also, in 2018 the Philippines won the gold medal in Singapore International Math Olympiad (SIMOC), from 
different categories, held at Canadian International School, Lakeside Campus, Singapore in its 4th-year run participated by 
16 countries in Asia. It observed that many Filipino students excel in mathematical skills individually as they participated in 
different international mathematics contest. 

However, the Trends in International Mathematics and Science Study (TIMSS) as revealed the country’s last 
participation in the said event in 2003, the Philippines is left behind in neighboring countries in Asia, like Korea, Singapore, 
Japan, Hong Kong (SAR- Special Administrative Region), Chinese and Taipei, which continuously improved in the 
comprehensive examination called TIMSS. 

Nevertheless, with regard to the significant performance among Filipino students, there are still a lot of students 
who suffer in their mathematics subjects, despite the teachers’ effort of using different intervention strategies to cater the 
needs of the slow learner and with difficulties to learn in Math, to cope with their learning style and attitude. Thus, teaching 
and learning process would be more interactive and more efficient. The use of appropriate different technology 
advancements like electronic gadgets, computer, modern calculators, and the internet is also integrating with teaching 
mathematics and recognized by the DepEd to improve the learners learning capability of the students. 

Locally speaking, in the Division of Las Piñas, based on the quarterly Assessment or the Periodical Test given by 
the Schools Division Office, Mathematics is one on the bottom lines or had the lowest scores in terms of Mean Percentage 
Score (MPS). This similar problem almost occurred in the majority of public schools from the said division which the 
researcher noticed. It identified as a long-time problem in grade 7 mathematics that has always low in MPS. 

Consequently, the negative results prompted the researcher to find out if the teachers’ variability might have 
influenced the performance of the students in preparing them into the next phase or next grade level in learning 
Mathematics. With these problems, the researcher’s interest is to pursue this study in finding out the factors that affects the 
mathematics performance among grade 7 students, considering the learners’ individual differences, and the shifting of 
environment from elementary to secondary education, a stage of growth and development (adolescence period) and 
capabilities in a learner-centered curriculum of K-12 program. Likewise, it is also to address the professional development 
of the teachers’ in attitude, proficiency, instructional practices, and strategies in teaching mathematics, since there were 
fewer studies conducted about the teacher’s factors that may be contributed or affects the student’s performance in 
mathematics. 

 
II – METHODOLOGY 

 
A descriptive-correlational design was utilized in this study to investigate the variability that affects the 

performance of grade 7 students in mathematics. 
The total teacher-respondents of the study was forty-two (42) grade 7 mathematics teachers, teaching Mathematics 

7 classes from the different public junior high schools in the Division of Las Piñas and 382 student-respondents, selected 
through random sampling. 

There are different sources of data for this study. The main instrument in gathering and collecting the desired data 
was adapted and modified from the three (3) sources. First, from "Pan-Canadian Assessment Program Main Administration 
2010 Teacher Questionnaire”, by Council of Ministers of Education, Canada, 2010, Toronto, ON: Author Copyright 2010 
by the Council of Minister of Education, Canada, and Adapted with permission” for proficiency and instructional practices 
in teaching mathematics. Second, for the strategies in teaching mathematics from Organisation for Economic Cooperation 
and Development (OECD), Education Working Papers Number 148, of "Teaching Strategies for Instructional Quality: 
Insights from the TALIS-PISA link data." It was further developed in the paper of Le Donne, Fraser and Bousquet (2016), 
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with the investigation of classroom practices for Mathematics Teachers that feature the existing three strategies in teaching: 
Active Learning, Cognitive Activation, and Teacher-directed Instructions. Third, from “Teacher Affective Attitudes 
Inventory: Development and Validation of a Teacher Self-Assessment Instrument” by King (2017) of Antioch University 
Repository and Archive. On the initial scale for positive relationships in attitude towards equity is a set of a teacher’s 
disposition about equitable treatment of students and attitudes towards classroom management for a classroom environment. 

This instrument addressed to teachers of mathematics about their academic and professional backgrounds, such as 
Attitudes towards teaching mathematics, Proficiency in teaching mathematics, instructional practices, and strategies in 
teaching mathematics. The researcher used it for the survey in grade 7 mathematics teachers in the division of Las Piñas. 
The researcher also gathered the final mathematics grades of selected grade 7 students that are included in this study. 
 

III – RESULTS AND DISCUSSIONS 
 
Data for this study was presented as follows: 
 
Table 1: Mathematics Performance of Selected Grade 7 Students 

Mean sd Descriptive Rating 

81.33 4.263 Satisfactory 

Descriptors: 90-100 Outstanding, 85-89 Very Satisfactory, 80-84 Satisfactory,  
                    75-79 Fairly Satisfactory, Below 75 Did Not Meet Expectations        
 

There are 382 grade 7 students who participated in the study. It can be seen from Table 1 that the mean score of the 
selected grade 7 students is 81.33 and interpreted as satisfactory. It signifies that the selected grade 7 students' performance 
is approaching proficiency based on the DepEd Order No.31 s. 2012 for the levels of proficiency. Hence, the proficiency 
performance of grade 7 student’s needs to be enhanced to support the adherence of the K-12 curriculum for the use of the 
spiral progression approach in ensuring the mastery of knowledge and skills for grade 7 students. It is also associated, with 
the study of Idowu (2016) that one of the factors is the teacher qualification and its method and approach in teaching 
mathematics contributed to the poor performance of the students.  Furthermore, Also, Koshal, Koshal, and Gupta (2013) 
suggest that aside from increased investment in education there are also other socio-economic factors that need attention, 
like attendance to improve students’ performance academically. 
 
Table 2: Descriptive Statistics for the Attitudes Towards Equity 
   

Mean 
 

sd Verbal Interpretation 

1 treat all students fairly. 1.38 .539 Strongly Agree 

2 sensitive to the culture and tradition of the students 1.64 .533 Agree 

3 respond to students' actions consistently 1.62 .582 Agree 

4 respond to the needs of the student’s 1.62 .539 Agree 

5 prevent classroom situation that causes of losing 
peer respect among students 

1.48 .506 Strongly Agree 

 Overall average/ sd/ verbal interpretation of 
attitude toward equity 

1.55 .419 Strongly Agree 

      Legend: 1- Strongly Agree, 2- Agree, 3- Disagree, 4- Strongly Disagree 
 

The results show that among the five items, two have Strongly Agree are, treat all students fairly and prevent 
classroom situation that causes of losing peer respect among students. And three items having  the  same result as Agree 
which points to, sensitive to the culture and tradition of the students, then having the same Mean  with, respond to students' 
actions consistently and followed by respond to the needs of the student’s,  which all appear  to be the other prevailing 
attitude of the teacher-respondents. 

Table 2 also shows a desirable result with the overall interpretation of mean of Strongly Agree which accords with 
the study of Tabuk as cited from the Journal of Education and Learning on teacher’s attitude as one of the reasons affecting 
the mathematical achievement of the students. The same with the work of King (2017), which points to the effectiveness of 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9380
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019                                                616 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9380    www.ijsrp.org 

the teacher's attitude rather than the behaviour. Likewise, the study of Yavuz, Demirtasli, Yalcin, and Dibek (2017), Ganal 
and Guiab (2014) that the positive attitude of the teacher significantly affects the student's achievement.  
 
Table 3: Descriptive Statistics for the Attitudes Towards Classroom Management 
   

Mean 
 

sd 
Verbal 

Interpretation 

1 stimulate the development of self-discipline  1.48 .506 Strongly Agree 

2  manage the classroom in ways to improve active 
learning 

1.71 .554 Agree 

3  organize classroom to prevent misbehavior 1.57 .501 Agree 

4  use strategies like proximity and space,  as well as 
movement to engage students attention 

1.62 .492 Agree 

5  establish routines for classroom management. 1.60 .497 Agree 

 Overall average/ sd/ verbal interpretation of attitude 
toward classroom management 

1.60 .404 Agree 

Legend: 1- Strongly Agree, 2- Agree, 3- Disagree, 4- Strongly Disagree 
 
As seen from table 3, it summarizes the overall interpretation in terms of descriptive statistics for the attitudes 

towards classroom management as Agree with only one item rated as Strongly Agree in the aspect of stimulate the 
development of self-discipline, among other five items. This connected to what King ( 2017,) emphasized from the two key 
factors from the developed instrument, the Positive Relationships and the Classroom Environment the critical role of the 
teacher in setting a positive classroom environment as a learning stimulus about classroom management. 
 
Table 4: Descriptive Statistics for Proficiency Level in Teaching Mathematics 

   
Mean 

 
sd 

Verbal 
Interpretation 

1 Sets (operations and relations) 1.98 .563 Proficient 

2 Real Numbers: Operations on Integers and Rational 
Numbers  

1.93 .558 Proficient 

3 Subsets of the Real Numbers, Scientific Notation 2.05 .623 Proficient 

4 Measurement: converts from one unit to another 
both Metric and English system 

2.14 .608 Proficient 

5 Fundamental Algebra: Translating and evaluating an 
algebraic expression, Algebraic Expression, and 
Polynomials 

1.86 .647 Proficient 

6 Fundamental Algebra: Operations on Polynomials 1.81 .634 Proficient 

7 Linear Equations and Inequalities in one variable: 
Solving Equations and Inequalities  

1.93 .601 Proficient 

8 8. Basic geometrical concepts and property, angles 
(pairs), parallel lines and transversals 

1.95 .661 Proficient 

9 Relations in Geometry: relations involving segments 
and angles, triangles (angle and sides), 
quadrilaterals, polygons, and circle 

2.05 .661 Proficient 

10 Statistics: collecting, organizing of data, measures of 
variability and the central tendency for the group and 
ungroup data 

1.93 .558 Proficient 

 Overall average/ sd/ verbal interpretation of 
proficiency in teaching Mathematics 

1.96 .508 Proficient 
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Legend: 1- Exemplary, 2- Proficient, 3- Approaching Proficient, 4- Developing 
  

Table 4 illustrates the overall level of the teacher-respondents' proficiency in teaching Mathematics with 1.96 mean 
scores interpreted as Proficient, less one step closer to Exemplary. Consequently, the study of  Lester (2013), citing several 
other researchers, and Foster (2010) underscore the importance of teacher's knowledge and proficiencies specifically to the 
mathematical and pedagogical knowledge as tools to improve the student's academic performance. This is also implied from 
the study of Sogillo et al. (2016), in evaluating the secondary mathematics teachers, showed proficient in all seven (7) 
learning domains but significantly different when students' performance was also evaluated in different schools.  
 
Table 5: Descriptive Statistics for Instructional Materials as Instructional Practices use in Teaching Mathematics 

   
Mean 

 
sd 

Verbal 
Interpretation 

1 Manipulative (e.g., geometric solids, algebra tiles, 
etc.) 

2.29 .508 Often 

2 Textbook and Module 1.74 .767 Often 
3 Teacher’s guide 1.98 .869 Often 
4 Printed Worksheets / Activities  1.81 .634 Often 
5 Calculators 2.60 .767 Rarely 
6 PPT / PowerPoint Templates 2.31 .897 Often 
7 Computer: Web base resources (other than 

worksheets) / Online Activities 
2.67 .817 Rarely 

8 Downloadable videos 2.64 .692 Rarely 
9 Mathematical Tools (other than calculators), e.g., 

protractor, meter stick, etc. 
1.93 .677 Often 

10 Mathematics Apps/Software: e.g., GeoGebra, 
Desmos, etc. 

2.86 .814 Rarely 

 Overall average/ sd/ verbal interpretation of 
instruction materials 

2.28 .474 Often 

Legend: 1- Always, 2- Often, 3- Rarely, 4- Never 
 
On the average scale, table 5 for instructional materials used in teaching mathematics results show an overall 

average of 2.28 with the verbal interpretation of Often. These in terms of Manipulative (e.g. geometric solids, algebra tiles, 
etc.) with mean of 2.29, Textbook and Module with mean of 1.74, Teacher’s guide with mean of 1.98, Printed Worksheets/ 
Activities with mean of 1.81, PPT/ Powerpoint Templates with mean of 2.31 and Mathematics Apps/Software e.g. 
GeoGebra, Desmos with mean of 2.89. However, Rarely used are calculators, computer: web-based resources (other than 
worksheets) / online activities downloadable videos and mathematics apps/software.  These relate to the study of Mouza and 
Lavigne (2012), Hoge (2016), Mercado (2017), Bonifacio (2013) about the importance of using technology- aided learning 
materials as interventions or as means to enhance classroom interaction to motivate the students to produce the desired 
output, especially in mathematics. This suggests that, Leinward et al., (2014), the effective mathematics teaching practices 
are; entrenched mathematics aims to focus on learning, provide exercises that can improve and develop reasoning and 
problem solving, expedite purposeful mathematical discourse, pose important questions, build fluency methods from the 
conceptual understanding, strengthen beneficial to struggle in learning mathematics, and evoke and make use evidence of 
student thinking. Also, to Cope (2015), in teaching mathematics involves presenting the curriculum through multiple 
representations to model math concepts. 
 
Table 6: Descriptive Statistics for Teaching Strategies in Active Learning 

   
Mean 

 
sd 

Verbal 
Interpretation 

1 require the students at least a week to complete their 
projects 

2.21 .750 Often 

2 allow students to use ICT in doing assignment and 
classwork activity 

2.74 .767 Rarely 
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3 let the students figure out their own or individual progress  1.93 .712 Often 
4 facilitate in helping the students to work collaboratively 

and have a joint solution on the specific problem  
1.83 .621 Often 

5 give students time to make a reflection, e.g., Math Journal 2.10 .726 Often 
 Overall average/ sd/ verbal interpretation of active 

learning 
2.16 .478 Often 

Legend: 1- Always, 2- Often, 3- Rarely, 4- Never 
 
Table 6 representing the descriptive statistics for teaching strategies in Active Learning presents an overall mean of 

2.16 as Often used by the teacher-respondents in their classroom activities. These correlate to the study developed by Le 
Donne, Fraser, and Bousquet (2016) stating the most common positive teaching strategies promoting positive learning. 
However, the interpretation result, Rarely, which appeared from the second item allow students used to ICT in doing 
assignment and classwork activity, would have an impact to their technological skills and literacy as one of the factors in the 
learning process as cited from  the editorial of Contemporary Issues in Technology and Teachers Education Journal (2018), 
(Mouza and Lavigne, 2012), Mercado (2017), Aunzo (2017, Durmus and Karakirik (2018) citing Sudan and Higgins (1976), 
Dick and Hollebrands (2011), Tan (2015), Bonifacio (2013),  Pantolla (2012) and Hoge (2016). 
 
Table 7: Descriptive Statistics for Teaching Strategies in Cognitive Activation 
   

Mean 
 

sd 
Verbal 

Interpretation 

1 expect students to expound their work on complex 
problems 

2.29 .774 Often 

2 motivate students to use their own or individual 
solutions in solving problems  

1.91 .617 Often 

3 work together in solving problems 1.69 .517 Often 
4 connect mathematical concepts to practical 

applications and skills in daily living 
1.91 .656 Often 

5 encourage students to solve problems at home 2.02 .604 Often 
 Overall average/ sd/ verbal interpretation of cognitive 

activation 
1.96 .413 Often 

    Legend: 1- Always, 2- Often, 3- Rarely, 4- Never 
 

Table 7 shows the result of mean average of 1.96 interpreted as Often based on cognitive activation under the 
teaching strategies with the same results in 5 items with the highest mean factor in work together in solving problems and 
expect students to expound their work on complex problems as having the lowest mean of 2.29. This aligns to the K to12 
Basic Education Curriculum, specifically in grade 7 Mathematics’ key concepts and principles, which is also stated in 
Republic Act No. 10533. The study of Le Donṅe et al. (2016) thus confirms that strategies in teaching are related to students 
learning outcomes achievement in mathematics.  
 
Table 8: Descriptive Statistics for Teaching Strategies in Teacher-directed Instruction 
   

Mean 
 

sd 
Verbal 

Interpretation 

1 I set the learning goals clearly. 1.62 .539 Often 
2 I provide time to my students to practice similar tasks 1.71 .508 Often 
3 I provide immediate response when learners are 

working on specific tasks 
1.79 .565 Often 

4 I present the summary of the recently learn lesson and 
give an example from everyday life to demonstrate 
the uses of new knowledge. 

1.86 .608 Often 

5 I provide differentiated instructions to address 
individual differences. 

2.12 .670 Often 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9380
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019                                                619 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9380    www.ijsrp.org 

 Overall average/ sd/ verbal interpretation of teacher-
directed instruction 

1.82 .435 Often 

      Legend: 1- Always, 2- Often, 3- Rarely, 4- Never 
 

Table 8 reflects the result in teaching strategies in teacher-directed instruction signifying an overall result of Often 
carrying the same mean results in each item. These highlight the teaching practices and learning goals of the teacher to 
support the flow of the lessons. It correlates to the study of Stanford (2001) that teaching strategy generates the desired 
results which inspire students’ understanding. It also significantly relates to the study of Ismail et al. (2014). That effective 
teacher has a wide range of specific teaching strategies to use to make teacher's classroom teaching successful.  
 
Table 9: Correlation of Student-respondents Performance and Teacher-respondents Attitudes, Proficiency, Instructional 
Practices and Strategies in Teaching Grade 7 Mathematics  
   

r 
 

p-value 
Degree of 

Relationship 

1 Attitude towards Teaching Mathematics    

 1.1 Attitude Towards Equity -.011 .946 Very Low 
Correlation 

 1.2 Attitude Towards Classroom    
      Management 

-.183 .246 Very Low 
Correlation 

2 Proficiency in Teaching Mathematics -.047 .766 Very Low 
Correlation 

3 Instructional Practices  .120 .448 Very Low 
Correlation 

4 Strategies in Teaching Mathematics    

 4.1 Active Learning .222 .157 Low Correlation 

 4.2 Cognitive Activation .110 .489 Very Low 
Correlation 

 4.3 Teacher-Directed Instruction .024 .878 Very Low 
Correlation 

*. Correlation is significant at the 0.05 level (2-tailed) 
 
Table 9 illustrates the degree of relationship of correlation in terms of student-respondents performance and 

teacher-respondents attitudes, proficiency, instructional practices, and strategies in teaching Grade 7 Mathematics with six 
(6) factors having Very Low Correlation and having only one in Active Learning having a Low Correlation. These reflect 
the bases of impact between the teacher teaching strategies and its relationship to students' performance. 

The results are relative to the findings of Ismail et al. (2014) that contradict the relationship of teaching strategies 
to student's achievement relating to students having the weak foundation of basic Mathematics skills and lack of interest in 
learning the subject. Mateo (2011) as cited by Ganal and Guiab (2014) also concluded that teaching strategies are not 
correlated with mathematics achievement. Furthermore, insignificant result in the study of Sogillo et al. (2016) were found 
from selected teachers from both public and private schools who possessed high proficiency from their CBPAST, yet 
students from the public school performed low compared to students from the private school.   
 
Table 10: Conclusion about the Null Hypothesis from the Statistical Test 

Hypothesis p-value Decision 
H₀ 1 The Attitude towards teaching mathematics had no significant 

relationships with the Performance of grade 7 students in 
Mathematics.  

.511 Not Rejected 

 2 The Proficiency in teaching mathematics had no significant 
relationships to the Performance of grade 7 students in 
Mathematics. 

.766 Not Rejected 
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 3 The Instructional Practices of the teacher-respondents had no 
significant relationships to the Performance of grade 7 
students in Mathematics. 

.448 Not Rejected 

 4 Strategies in teaching mathematics had no significant 
relationships with the Performance of grade 7 students in 
Mathematics.  

.370 Not Rejected 

*. Correlation is significant at the 0.05 level (2-tailed) 
 
As shown from the result in Table 10 in conclusion about null hypothesis from the statistical test have Not Rejected 

the hypothesis of no significance to the following: the attitude of the teacher-respondents, the proficiency of the teacher-
respondents, Instructional Practices and in Teaching Strategies of the teacher-respondents with the students’ mathematics 
performance in grade 7. 

This confirms the study of Haider and Hussain (2014), on investigating the relationships between teacher factors 
and students’ performance in mathematics for which it showed a negative correlation between students’ achievement and 
teacher-related factors, like designation, pedagogical method, assessment interval, and professional qualification. 

 
IV – CONCLUSIONS 

 
The succeeding conclusions were drawn based on the preceding findings and results of the study. 

1. The Mathematics’ performance of student-respondents in grade 7 is Satisfactory or Approaching Proficiency in terms 
of levels of proficiency. 

2. The extent of agreement in the teacher’s attitude towards their disposition about their equitable treatment to their 
students is Strongly Agree. The classroom management has an interpretation of Agree in the overall rating. It shows 
that the teacher-respondents have a strong concern towards their students. 

3. While in the proficiency level of the teacher-respondents in teaching grade 7 Mathematics showed the same results of 
Proficient in ten (10) topics thus having the same Proficient result. In this manner, the teacher-respondents are 
equipped with the knowledge needed and competent enough to teach the grade 7 mathematics contents or the 
competencies programmed in the K-12 curriculum. 

4. The teacher-respondents Often use the instructional materials in teaching grade 7 Mathematics like manipulative, 
textbooks and module, teacher’s guide, printed worksheets, PowerPoint presentations, and mathematical tools (e.g., 
protractor, meter stick). And they are Rarely used of calculators, computer web-based resources, downloadable videos 
and Mathematics apps or software for their instructional practices in teaching grade 7 Mathematics. With these, the 
teacher-respondents make used of the availability of the teaching materials and innovative in some resources to make 
learning more concrete and visual to the students. At the same time needs to uplift technologically incline in terms of 
used technology in teaching Mathematics. 

5. The study showed that the majority of the teacher-respondents Often used the most common teaching strategies that 
promote a positive outcome in learning Mathematics suchlike, Active Learning, Cognitive Activation, and Teacher-
directed Instructions. Strategically teachers’ imposed it in teaching grade 7 Mathematics that aligns with the K-12 
Basic Education Curriculum which is stated in the Republic Act No. 10533. These teaching strategies highlighted the 
practices and goals of the teachers’ to support the flow of the lessons interactively that generates the desired results to 
make teaching successful and effective. 

6. The null hypothesis that there are no significant relationships between the teacher-respondents, Attitude, Proficiency, 
Instructional Practices, and Teaching Strategies towards the performance of grade 7 students in Mathematics is not 
rejected. Thus it negates the significant correlations based on variability to the student’s performance in Mathematics. 
Conclusively, the low academic performance of grade 7 students in Mathematics cannot be attributed to the teachers’ 
factors. 

 
V - IMPLICATIONS TO MATHEMATICS TEACHING AND LEARNING 

 
The rectify on Mathematics education has recognized the importance of addressing effectively current issues in 

connection to the totality of teaching and learning process, by emphasizing the learner-centered curriculum to uplift the 
student’s academic performance specifically in Mathematics. 
 On the average performance among students, it is still a great challenge on the part of the school and mathematics 
department and the teachers to look for the best teaching method or strategies to cater especially the low performing 
students or those having difficulties in learning mathematics. To learn and to master the basic concepts and skills in 
connection to real-world situations. It is also on the part of the teacher to help students with a language barrier to understand 
math.   
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In some uncertainty factors that exist in the environment, there is also a significant factor in raising the 
achievement of the students that reflect his performance. Indeed, from Educational Research Centre in St. Patrick's College, 
Dublin, cited OECD (2016), Burge and Sizmur (2015), Perkins and Shiel (2016), relate to the following strategies that have 
been identified in engaging the low achievement in mathematics. 
1. Implement a policy of early diagnosis and intervention for low achieving students. 
2. Addressing the lower achievement in mathematics and provide a plan accordingly. 
3. Setting high expectations for all students by relating the topics to the student's life. 
4. Rising the students’ cognitive engagement in mathematics and  
5. provide opportunities for low achievement students to solve more complex problems. 
6. Ensuring the learning environment is conducive to learn math. 
7. Ensuring the opportunity of the students' to discuss with their peers and reflects on their learning progress. 
8. Provide extra support to help students who needed it most. 
9. Provide appropriate feedback to raise the confidence and mathematical self-concept of low achieving students. 
10.  Ensuring the students have an opportunity to use ICT's in mathematics classes to support students learning 

achievement not only the necessary procedures but also into a higher-level process of skills and exploration of 
mathematical ideas, and development across a range of areas. 

11. Maintain a balance and suitable interplay between traditional approaches and technology-based of instructions and 
activities in mathematics teaching and learning.  

Hamzeh (2014) suggests training on mathematics teachers in the teaching strategies and teaching materials in the 
classroom that meet the criteria expected to have a better impact than traditional learning. Likewise, an optimistic or 
pessimistic attitude in mathematics is essential to educators as they would affect the level of instruction that will extend to 
their students. Guler (2014) also reiterates the need to focus on developing tools for assessing teachers' knowledge in 
teaching algebra. 
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Abstract- Climate change-related risks, such as health, 
resources disparities, vulnerability, and food insecurity are 
increasing in Benin, West Africa (WA). Morbidity and 
mortality based of vectors borne diseases (malaria, meningitis, 
dengue, cholera, etc.), air pollution-related respiratory 
diseases, and climate extremes events (floods, droughts, etc.) 
and heatwaves are most likely risks. Several studies have been 
carried out on climate change in Benin. But none showed 
methodologically consistent and detailed and giving any 
certitude on the analysis of temporal-spatial trends and the 
future climate of the country. As a result, the climate remains 
uncertain and no studies have been carried out to assess the 
impact of climate change on health over Benin. While, the 
risks of the appearance of vector-borne diseases (VBD) that 
are sensitive to climatic variations and changes, such as 
malaria, meningitis, dengue fever, cholera, etc. remain and 
magnifying day to day. 
 
Keywords: Climate change, Risk, Health, Vector-borne 
diseases, Morbidity, and Mortality. 
 

I. INTRODUCTION 

limate change defines as any changes directly or 
indirectly attributable to human activities that affect the 

composition of atmospheric air and add to the natural 
variability of climate (UNFCCC 1992). According to Ongoma 
and Chen (2017), climate change is a global phenomenon, 
with varying indicators and impacts from one region to 
another. The effects of climate change are significant in 
developing countries that depend mainly on climate-related 
humans activities (IPCC 2014; Mora et al. 2013), then with 
incidences of endemic epidemics (malaria, meningitis, 
cholera, etc.) related to temperature and rainfall trends (De 
Longueville et al. 2013). The fifth assessment report (AR5) of 
the Intergovernmental Panel on Climate Change (IPCC 2014) 
has affirmed high confidence in the link between climate 
change and human health (IPCC 2014; Smith et al. 2014). The 
report emphasized that, despite the advances in understanding 
the influence of climate change on health, uncertainties and 

knowledge gaps must be addressed to improve decision 
support systems. In addition, the World Health Organization 
attributes to climate change the defining issue for health 
systems in the 21st century (WHO 2016).  
There are three essential components for most human’s 
diseases: an agent (or pathogen), a host (or vector) and a 
transmission environment (Epstein 2001). For most climate-
sensitive diseases, climate change may impact the whole 
process of a disease’s development (WHO 2005) including the 
survival, reproduction, either distribution of disease pathogens 
and their hosts, as well as the availability and means of such 
pathogens transmission environments. For example, 
temperature increases impact the spread of malaria. Leeson 
(1939), and Patz and Olson (2006) revealed the influence of 
increasing temperature on the pathogen. Warmer ambient 
temperatures (between 25°C and 30°C) affect the Anopheles 
mosquitoes biological cycle by shortening its duration of 
mosquito larvae to 10 days instead to 20 to 30 days so 
increasing the transmission rate of malaria (Huang et al. 2011; 
Patz and Olson 2006) Likewise, decrease in rainfall will not 
only lead to competition among water resources management, 
but thus it will affect water quality and thereby increase the 
risk of water-borne pathogens. Heavy extremes rainfall on the 
other hand will increase incidence of water borne diseases 
(Smith et al. 2014; Stewart et al. 2004). It has been concluded 
that, many of the major killer diseases such as cholera, 
diarrhea, malaria, dengue and other infections carried by 
vectors are highly climate sensitive (Thomson et al. 2018; 
WHO 2018), and that if left unchecked, climate change may 
indeed swell the population at risk of malaria in Africa by 90 
million by 2030 (Fouque and Reeder 2019; Franklinos et al. 
2019). 
In Benin, the wealth of literature deals with climate change in 
its current and future state and the impacts of its alteration on 
the various sectors. In fact, the report of Scientific Support 
Project to the National Adaptation Plans (Climate Analytics 
2018) on the status quo of scientific knowledge highlights that 
the country's climate has changed dramatically with the onset 
of extreme climate events. The climate trend is marked by an 
upsurge and a temporal-spatial variation of the rains over the 
country. The average temperature increases. The country's 
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future climate literally presents uncertainty with high risks of 
occurrence of extreme climate events (Climate Analytics 
2018). The notable impacts studied by the researchers are 
based on the sectors of agriculture (Fadina and Barjolle 2018; 
Yegbemey et al. 2014); biodiversity (Fandohan et al. 2013) 
water resources (Biao 2017; Hounkpè et al. 2016). Natural 
resources are under threat and people's incomes are becoming 
low. As indicated in the climate analytics report, the literature 
is poor with regard to studies related to climate change and 
human health in Benin. While at the global and sub-regional 
level the problem is addressed and the risks of evidence of the 
impact of climate change on certain diseases (malaria, 
meningitis, cholera, etc.) are very significant. 
This paper aims to assess the current climate situation of 
Benin, its variability, trends, and potential predictability, and 
establish the relevance of this knowledge with climate-related 
diseases. The remaining part of this study outline is as follows: 
Section 2 briefly describes the area of study, data and methods 
used. Section 3 presents results and discusses, while the 
conclusion and recommendations of the study are given in 
Section 4.  
 

II. STUDY AREA AND METHODOLOGY 

2.1. Area of Study 

Figure 1 shows Benin in West Africa (WA) region where the 
study domain is located along longitude 2–36°E and latitude 
6°S–29°N. It borders the Atlantic Ocean to the south and Togo 
to the West. Other neighboring countries include Nigeria to 
the east and Niger to the east north and Burkina Faso to the 
West North. The study area is located in North equator.  
 
 
 
 
Fig. 1: Topographical  
elevation (m) of Benin, WA.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The country has massive and diverse geographical features. 
The north of the country is shaped stretched between the Niger 
River. A range of mountains extends along the northwest 
border and into Togo; these are the Atacora. Benin climate is 
hot and humid. Annual rainfall in the coastal area averages 
1300 mm. The country receives bimodal rainfall patterns per 
year. The long rainy season is from April to late July (AMJJ), 
with a shorter less intense rainy period from mid-September to 
November (SON). The main dry season is from December to 
April (DJFMA), with a short cooler dry season from mid-July 
to September (JAS).  
These seasons are associated with maximum solar heating 
driven by the oscillating migration of the rain belt along the 
Inter-Tropical Convergence Zone (ITCZ). The ITCZ drives a 
remarkable influence in the distribution and patterns of rainfall 
and temperature fluctuations over the study area. 
Temperatures and humidity are high along the tropical coast. 
In Cotonou (Capital City, South Benin), the average maximum 
temperature is 31 C and the minimum is 24°C.  The monsoon, 
oceanic and charged with humidity, blows from April to 
November, from the southwest. The harmattan continental and 
dry, blows in the opposite direction of the monsoon (it comes 
from the north, from the Sahel), from November to May, 
bringing orange ocher dust. The humidity level, always 
important, is between 65 % and 95%. The average temperature 
is between 22 °C and 34 °C, April and May being the hottest 
months, just after the harmattan blew for six months before the 
monsoon brings its rains. The northern part of the country is 
located in the African belt or predominates meningitis with 
high incidence rate (Diallo et al. 2017).  
The majority of these areas are ASALs (arid and semi-arid). In 
the case of malaria, Benin is classified in countries where 
malaria is endemic (WHO 2018).  
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Every year children, pregnant women, and adults die after 
being infected Anopheles mosquitoes (WHO, 2017). Climate 
representations are significant in increasing the vectors of 
these two infectious diseases of poverty (Thomson et al. 
2018). 

2.2. Methodology 

This paper is based on an extensive literature review related to 
climate change and health issues in the context of Benin, West 
Africa. In addition, relevant policy and program documents 
published by various key stakeholders were reviewed. We 
searched PubMed, Google Scholar, Research gate and Web of 
Science, for all papers published relative to the topic. Search 
terms were related to climate change and variation in Benin, 
vector-borne diseases, models of human health and climate 
change, climate change impact on human health. We included 
treatment papers, reviews, case studies, and surveillance 
reports and we focused also on modelling studies that 
evaluated the effect of climate change on vector-borne 
diseases in West Africa. 
 

III. RESULTS AND DISCUSSION 

3.1. Climate change over Benin 

Fourth Assessment Report (AR4) of Intergovernmental Panel 
on Climate Change (IPCC), during 1931-1960 and 1968-1990, 
the region of West Africa (WA) where Benin is located  
recorded drastic weather, such as a drop of 20 to 40% of the 
rainfall and a fall in the flow of the main rivers of Benin 40 to 
60% since 1970 (IPCC 2007).  
According to Akponikpè et al. (2010) and Mora et al. (2013), 
rainfall and temperature are the main parameters of the 
analysis of climate change and variability in Benin, since they 
represent the most critical parameters in the intertropical zone. 
However, a number of studies have been focused on rainfall 
the all trends and variability, since it has shown more inter-
annual variability than temperature trends. 
Indeed, studies of Boko et al. (2012), have shown that since in 
1970, there was a steady decline in the number of rainy days 
with the shortening of the duration of the small rainy season 
ending with heavy rains (Climate Analytics 2018). Among 
1971 and 2000, the northern region of the country recorded an 
average of 80 rain days/year and the southern region recorded 
an average of 140 rain days/year, while between 1951 and 
2010 there was a decrease of 11 to 28% of the annual 
precipitation and an increase of the average temperature of 1 
°C (McSweeney et al. 2010). Hountondji et al. (2011) have 
shown that between 1960 and 2000, the annual rainfall 
amount, the total number of wet days and the total amount of 
rain recorded in 30 days decreased significantly. An analysis 
established over the last 60 years on the interannual 
variability, carried out that the years 1977 and 1983 were 
particularly marked by a climatic drought while the years 
1962, 1968, 1988, 1997, 1998 and 2010 recorded strong cases 
floods (Climate Analytics 2018) with a high impact on health, 
agricultural, etc. 

Otherwise, the climate evolution over Benin marks up by a 
wide variation rainfall and the precocity of the seasons. The 
rainfall analysis from annual totals at synoptic stations shows 
a downward trend with extreme rainfall and storm events. 
Based on the analysis of annual rainfall data from 1922 to 
2005; has been shown that there was a high incidence of 
excess rainfall in the 1950 and 1960, particularly in the 
southern part of the country, while the 1970 and 1980 
experienced severe droughts (Yabi and Afouda 2012). Further, 
N’Tcha et al. (2017) showed that the number of days of heavy 
rains and storms, the consecutive days of rains and the total 
annual rainfall between 1950 and 2014 in the Ouémé 
catchment decreased significantly. 
 

3.2. Future Climate and extremes climate events over 
Benin 

In Africa, climate projections show that whatever the 
scenarios considered (the moderate scenario: RCP 4.5 or the 
most pessimistic: RCP 8.5), a trend of temperature increase of 
the order of 2 ºC to 4 ºC with, however, large uncertainties on 
precipitation (IPCC 2014). Further, Mouhamed et al. (2013) 
and Taylor et al. (2012) have shown in their studies that the 
region will experience more extreme events such as extreme 
rains, heatwaves, floods and droughts with disparities across 
sub-regions. According to Baudoin (2010) and Yegbemey et 
al. (2014), the climate of Benin is characterized by extremes 
events such as the floods during the rainy season and the small 
dry season; pockets of drought, the strong winds, heat waves 
and sea-level rise with a 75% to 80% risk for flood and 
droughts events. 
The information extracted for Benin from climate models 
(regional or global), which are based on IPCC scenarios (RCP 
4.5 and RCP 8.5), allows for an analysis of the future state of 
weather over Benin (Climate Analytics 2018). Jalloh et al. 
(2013) using different models of climate simulations have 
shown, by 2050, it would have an increase in average 
temperature across the country, although the magnitude varies 
spatially and from one model to another. However, there are 
many uncertainties with respect to precipitation projections 
according to the models and the temporal projection 
considered (N’Tcha et al. 2017; Obada et al. 2017). Some 
models indicate an increase in precipitation (Climate Analytics 
2018), while others predict a decrease in precipitation 
(Alamou et al. 2017), especially in the south of the country. 
Thus, the results of N’Tcha et al. (2017) and Alamou et al. 
(2017) showed uncertainties in the projection of rainfall 
extremes in the Ouémé and Mékrou Catchment respectively. 
Similarly, Obada et al. (2017) under an analysis with a series 
of climate models, predict that whatever the scenario of 
pessimistic emission (RCP 8.5) either moderate (RCP4.5), the 
uncertainty of the rains will vary from -10% to + 10% on the 
Mekrou basin, while the basin will record a 10% decrease in 
the number of wet days. 
Under these unfavorable weather conditions with an 
uncertainty future prediction, can be of extreme events future 
such as flooding and drought as in the past with huge threat to 
socio-economic development (health, agriculture, etc.).  
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3.3 Link between climate change and human health 

Note there is no scientific study based, which addresses the 
impact of climate change on human health in Benin. 
Nevertheless, the results of the research have been found on 
the issue at the global and continental level. 
According to Thomson et al. 2018, the health and wellbeing of 
African populations are closely tied to their environment 
which is itself closely linked to the regional and local climate. 
It is now abundantly clear that climate change is occurring 
globally (IPCC 2014), and having impacts on human health 
systems worldwide. It has therefore been suggested that 
attention should be given to studies that consider the link 
between climate change and infectious (e.g.: Meningitis) and 
vector-borne (e.g.: Malaria) diseases, so as to have a better 
understanding of the nature of the relationship (Ceccato et al. 
2018; Chaves and Koenraadt 2010; Haines et al. 2006). 
Regarding how climate change can affect human health, there 
are three ways (Figure 2): (1) directly impacts, such as the 
mortality and morbidity (including “heat exhaustion”) due to 
extreme heat events, floods, and other extreme weather events 
in which climate change may play a role; (2) indirect impacts 
from environmental and ecosystem changes, such as shifts in 
patterns of disease-carrying mosquitoes and ticks, or increases 
in waterborne diseases due to warmer conditions and 
increased precipitation and runoff (vector-borne diseases, 
VBDs); and (3) indirect impacts mediated through societal 
systems, such as undernutrition and mental illness from altered 
agricultural production and food insecurity, stress, and violent 
conflict caused by population displacement; economic losses 
due to widespread “heat exhaustion” impacts on the 
workforce; or other environmental stressors, and damage to 
health care systems by extreme weather events. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Conceptual diagram showing three primary exposure 
pathways by which climate change affects health. 
Source: Adapted from Smith et al. 2014 in Human health: 
impacts, adaptation, and co-benefits. In: Climate Change 
2014: Impacts, Adaptation, and Vulnerability. Part A: Global 
and Sectoral Aspects. Contribution of Working Group II to the 
AR5 of the IPCC. Cambridge University Press, Cambridge, 
United Kingdom, and New York, NY, USA, pp. 709-754. 
 

3.3.1. Direct impacts Climate on Health  

It is difficult to estimate the net direct impact of climate 
change, as it relates to climate events, such as extreme 
temperature (heat waves, heat stress, heat exhaustion, heat 
exposure, etc.), on annual mortality and morbidity, which, 
moreover, will vary from one population to another 
(McMichael et al. 2003). The number of vulnerable people 
exposed to heatwaves increased by 125 million between 2000 
and 2016 (Smith et al. 2014). Over 70,000 additional deaths 
occurred over Europe as a result of the heatwave (Fouillet et 
al. 2006). Worldwide, more than half of all non-household 
labor-hours occur outdoors, mainly in agriculture and 
construction (Heinemann 2010; ILO 2013). Consequently, 
workers in agriculture and construction in tropical developing 
countries such as Benin are among the most exposed, but heat 
stress is also a problem for those who work on the inside in 
environments not controlled by the temperature, and even for 
some workers in high-income countries (see Figure 3) such as 
the United States (Luginbuhl et al. 2008).  Impact on mortality 
of events such as a heatwave can not be determined with 
certainty because an undetermined number of these deaths 
have occurred in vulnerable people who would have died in 
the near future and most of the additional deaths during 
periods of heat stress occur in people already suffering from a 
disease, primarily cardiovascular or respiratory (McMichael et 
al. 2003). There are international standards of maximum 
recommended workplace heat exposure and hourly rest time 
(Parsons 2014). The insert shows (Figure 3) the International 
Organization for Standardization standard (ISO 1989) for heat 
stress in the workplace that leads to recommendations for 
increased rest time per hour to avoid heat exhaustion at 
different work levels.  
 

 

 

 

 

 

 

Fig. 3: The 1980–2009 average of the hottest months globally, 
measured in web bulb globe temperature (WBGT), which 
combines temperature, humidity, and other factors into a 
single index of the impact on work capacity and the threat of 
heat exhaustion.  
Source: Adapted from Smith et al. 2014: Human health: 
impacts, adaptation, and co-benefits. In: Climate Change 
2014: Impacts, Adaptation, and Vulnerability. Part A: Global 
and Sectoral Aspects. Contribution of Working Group II to the 
AR5 of the IPCC. Cambridge University Press, Cambridge, 
United Kingdom, and New York, NY, USA, pp. 709-754. 
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This is based on studies of healthy young workers and 
includes a margin of safety. Note that some parts of the world 
already exceed the level for safe work activity during the 
hottest month. In general, with climate change, for every 1°C 
that Tmax (Temperature maximum) goes up, the Wet Bulb 
Globe Temperature (WBGT) goes up by about 0.9°C, leading 
to more parts of the world being restricted for more of the 
year, with consequent impacts on productivity, heat 
exhaustion, and need for air conditioning to protect health 
(Lemke and Kjellstrom 2012). However, Benin is located in 
West Africa where exposure to heat WBGT is with moderate 
risk and almost within the higher risk range.  
The insert shows the International Organization for 
Standardization standard (ISO 1989) for heat stress in the 
workplace that leads to recommendations for increased rest 
time per hour to avoid heat exhaustion at different work levels. 
This is based on studies of healthy young workers and 
includes a margin of safety. 
 

3.3.2 Indirect Impacts of Weather and Climate on 
Health 

Weather and climate conditions, as well as the availability of 
surface water, can positively or negatively affect the 
transmission of vector-borne diseases (VBDs). For those 
VBDs air surface temperature(SAT), precipitation, moisture, 
surface water, and wind are most climate parameters which 
increase or decrease the development of transmission vectors, 
such as Malaria, Dengue Fever, Meningitis, Cholera, etc. 
These are some of the best-studied diseases associated with 
climate change, due to their widespread occurrence and 
sensitivity to climatic factors (McMichael et al. 2003).  
Malaria is considered endemic in over a hundred countries 
across the globe and many cases of malaria and deaths due to 
malaria occur in Sub-Saharan Africa, where is located Benin.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is mainly caused by five distinct species of plasmodium 
parasite (Plasmodium falciparum, Plasmodium vivax, 
Plasmodium malariae, Plasmodium ovale, Plasmodium 
knowlesi), transmitted by Anopheles mosquitoes between 
individuals. In 2010 there were an estimated 216 million 
episodes of malaria worldwide, mostly among children 
younger than 5 years in the African Region (WHO 2010). The 
number of global malaria deaths was estimated to be 
1,238,000 in 2010 (Murray et al. 2012).  The influence of 
temperature on malaria development appears to be nonlinear 
and is vector-specific (Alonso et al. 2010). 
Haines et al. (2006) indicated that observations of short-term 
variations in climate or weather show that even small 
temperature increases and precipitation changes can result in 
measurable impacts on malaria. Warmer ambient temperatures 
affect the extrinsic cycle by shortening its duration, so 
enhancing the transmission potential of malaria (Krämer et al. 
2010). Temperature was associated with malaria cases in 
Korea, Southwestern China and India (Kim et al. 2012).  
Also, rainwater creates pools that can become a breeding site 
for Anopheles mosquitoes. High rainfall also increases 
humidity and prolongs the life of adult mosquitoes. According 
to Suwito et al. (2015), the increases of precipitation and 
humidity are directly proportional to the density of Anopheles 
mosquitoes. 
 

3.4. Evidence of the impact of climate change on VBDs 
transmission in Benin 

3.4.1. Malaria 

Few recent works have been done since AR4 to elucidate the 
role of local warming on malaria transmission in Benin, but 
time-series studies have been out in West Africa region, such 
as in Ghana (Ankamah et al. 2018; Darkoh et al. 2017), 
Senegal (Diokhane et al. 2016), Burkina Faso (Tourre et al. 
2017), Niger (García-Pando et al. 2014) using the modelling, 
mapping to assess the impact of climate change on malaria 
transmission and prevalence.  

 

 

Fi. 4: A system dynamics approach to understanding 
mosquito-borne disease risk. A conceptual model to show a 
systematic approach to understanding mosquito-borne (MBD) 
disease risk whereby public health outcomes are influenced by 
complex interactions between environmental and socio-
economic systems. 
Source: Adapted from Franklinos et al. 2019 in “The effect of 
global change on mosquito-borne disease.” 
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In 2018, the application of the “Climate Proofing” method by 
the Scientific Support Project to the processes of National 
Adaptation Plans in the process of integrating climate change 
adaptation into the National Health Development Plan, 
allowed to clarify the link that could be established between 
climate change and malaria in Benin (GIZ 2018). 
The results of the approach stipulate that between 1970 and 
2010, the average temperatures observed in the municipality 
of Kandi (North Benin) varied between 27 °C and 29.5 °C 
with maxima located between 33.5 °C and 36 °C. Knowing 
that in the case of malaria, the increase in temperature leads to 
a reduction of the larval development cycle of Anopheles 
mosquitoes and increasing their sting frequency. Concretely, 
when the temperature is below 20 °C, the development cycle 
of mosquito larvae is 25 to 30 days and when it is between 25 
°C and 30°C, this cycle is shortened to about 10 days. The 
direct consequence of this thermal alteration is the rapid 
proliferation of the mosquito population, the increase in the 
frequency of human infection, which increases from 2-3 times 
per day (in periods of low temperature) to 43 times a day 
when the temperature is high. While the evolution of the 
temperature at the level of most municipalities of Benin is 
similar. The result is an increase in the number of malaria 
prevalence in the population.  
As a result of temperature, factors such as the influence of sea-
level rise, heavy rainfall, relative humidity, and extreme 
weather events are also climatic parameters that affect the 
prevalence of malaria. The erosion of the coast of the Gulf of 
Guinea, where the coast of Benin is located, was attributed to 
climate change, with the cause of the sea-level rise, and was 
estimated at 200 m/year in 2008 by Heinrich Boll Stiftung-
NGO (Heinrich 2017). Sea level rise can be followed by an 
overflow that results in salinization of the surface water often 
used by the population. This promotes the development of the 
second vector of malaria, Plasmodium malariae. 
Consequently, there is an increase in the transmission vectors 
and the prevalence rate of malaria. 
As for extreme weather events such as heavy rains and floods, 
they promote the multiplication of breeding grounds for 
mosquito larvae, the result is also the increase in the mosquito 
population and in turn the rate of prevalence of malaria and 
other mosquito-borne diseases (dengue, filariasis, etc. ). 
Knowing that each year the coast (south of the country) of 
Benin, has experienced floods since 1997, with the most 
catastrophic flood recorded in 2010 (Climate Analytics 2018). 
The flood of 2010 was unprecedented. The two rainy seasons 
usually observed in the south of the country have been 
combined in a single continuous rainy season for nearly 
months; with the storm, have been observed in almost the 
entire country in August 2010 (Climate Analytics 2018). This 
led to a quick and massive rise in the level of the main rivers 
and their tributaries throughout the country, with the result 
that mosquito colonies multiplied. There would be a 
continuous health impact in the next years if nothing is done in 
engineering design to fight future flooding else.            

3.4.2. Meningitis 

Meningitis is an inflammation of the meninges, most often of 
infectious origin. The meningitis belt in sub-Saharan Africa is 
the region where most epidemics of meningococcal meningitis 
occur and which suffers the greatest burden of endemic 
disease (Molesworth et al. 2003). Meningitis is an infection of 
the thin lining that surrounds the brain and spinal cord. 
Although there are many causes of meningitis, the epidemic 
form of the disease is caused by the bacterium Neisseria 
meningitides. Meningitis epidemics are believed to result from 
a combination of favorable environmental, host and micro-
organism (Neisseria meningitides) conditions. These 
conditions include immunologic susceptibility of the 
population, climatic conditions, socio-economic status and 
transmission of a virulent strain (WHO 1998). The Center and 
North of the country are affected by meningitis (Djohy et al. 
2015). The results of the qualitative study carried out by 
Djohy et al. (2015) on the popular perception of epidemic 
meningitis in a context of climate change in the north of Benin 
showed that the population associate the etiology of the 
disease with various factors: heat waves, various winds, 
aerosols, dust, etc., said to be dependent on uncertain climatic 
events. They conclude that the populations concerned are 
caught between the risks of a changing environment and the 
hegemony of a multi-dynamic disease. Besides, the results of 
the basic modelling study in Senegal, WA (Diokhane et al. 
2016) and Niger, WA (García-Pando et al. 2014) showed that 
there is a correlation between the prevalence of meningitis: the 
Sahara dust loading and meningitis and Soil Dust Aerosols 
and Wind Predictors, respectively. While it was literally stated 
that 14 to 34.5% of the total variability of meningitis in the 
northern part of Benin is explained by climatic conditions 
(Oke 1994). Knowing that the northern and central parts of the 
country experience wind waves and dust during the dry 
season, it would have a link between these climatic events and 
the prevalence of meningitis. Modelling oriented scientific 
studies could elucidate this assumption. 

3.4.3. Other climate-sensitive diseases in Benin 

WHO has inscribed cholera and yellow fever as 
communicable diseases and vector-borne diseases (WHO 
2013) in Benin. Cholera is a sudden and serious intestinal 
infection that is caused by the bacterium. In 2012, Benin 
reported 625 cases including 3 deaths of cholera (WHO 2013). 
Vibrio cholera, the bacterium responsible for cholera grow in 
water (surface water, coastal waters, etc.) and in food 
contaminated with the feces of an infected person. From 2005 
to 2012, the provinces of Atlantique and Ouémé were the most 
affected by cholera in Benin. Knowing, that theses provinces 
are both affected by floods every year. Cholera epidemic cases 
can be explained by the heavy rains, and therefore the duration 
of the flooding that favors the development of the pathogen 
(De Magny et al. 2007; De Magny et al. 2008). 
Like malaria, yellow fever has a mosquito as its pathogen. 
Aedes aegypti, the yellow fever mosquito, like any other 
mosquito, is sensitive to temperature and rainfall variation. 
Climate change and the repetition of extreme weather events 
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(heavy rains, flooding, heat waves) can enhance vector 
development and increase transmission. 

IV. CONCLUSION AND RECOMMENDATION 

Climate change currently represents one of the greatest 
sustainable economic development challenges, particularly in 
low-income countries like Benin. As other major man-made 
environmental changes, threatens ecosystems and their 
function of sustaining life and, consequently, human health. 
The assessment of the current status of knowledge reveals that 
there is a great gap in the future projection of the climate in 
Benin. Therefore the risks of extreme weather events are very 
high since the indices are very little developed in the literature. 
Under these conditions, the health of the population of Benin 
is exposed either first to the direct effect of climate change and 
to the indirect effects related to extreme climates events that 
result. 
Enhanced funding for interdisciplinary research and new 
opportunities in data availability and analyses related to 
climate change impact on human health will enable a better 
understanding of the interacting mechanisms that drive disease 
transmission, which will help to guide decision and policy 
making for safeguard population health. Raise the application 
of a model for integrating science-based approaches and 
decision-making processes that take into account the 
participatory relationships between different science 
disciplines related to climate change and public health in 
preventive health policies at the global level (Figure 5). 
 
 
 
 
 

 

 

 

Fig. 5: A dynamic framework of public health science tasks. 
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Abstract- The purpose of this study is to describe the characteristics of understanding students Field Independent in 
solving mathematical problems. This type of research is a descriptive study with a qualitative approach. The research 
subjects were high school students in class X. Determination of the subject was done by giving a cognitive style test 
that is GEFT as many as 18 questions in the form of geometric images. The instrument used was problem-solving 
tests and interview guidelines. To test the validity of the data using time triangulation. Data analysis included: 
reduction, exposure and drawing conclusions of students' understanding in solving mathematical problems and other 
findings. Based on the results of the study, it can be concluded that the characteristics of Field Independent students' 
understanding in solving mathematical problems are identifying the known, asked and using strategies by drawing 
triangles using the concept of three-figure majors and can explain the steps used by the concept of the number of 
angles in a triangle, the number straight angle, Pythagorean formula, cosine rules and sine rules so that the dominant 
type of understanding of Field Independent students is formal understanding. 

Index Terms- Understanding, Mathematical Problem, Field Independent.

I. INTRODUCTION 

The dominant education paradigm for improving the quality of education includes curriculum, pedagogy, and 
assessment of learning outcomes [1]. To achieve these three things we need an understanding of students related to 
the material being studied. For this reason, mathematics lessons are given to understand concepts, explain the 
interrelationships between concepts and apply concepts or logarithms efficiently, accurately and precisely in problem-
solving. Furthermore, it was also explained that mathematics was intended to develop problem-solving skills. The 
ability to solve problems becomes a measure of student success in learning mathematics [2].  

The above goal is a high enough demand that can not be achieved only through rote, practice questions that are 
routine. After learning mathematics takes place, students are expected to master and understand mathematical 
concepts to solve problems. The word master implies that students do not just know (know) and memorize 
(memorize) about mathematical concepts, but students must understand and understand (to understand) and connect 
relationships with other concepts, so students can solve problems well. In addition, students 'mistakes in working in 
mathematics need to get attention because if they are not immediately resolved, these errors will affect students' 
understanding of the next mathematical concepts [3]. Therefore it is necessary to further study student understanding 
in solving mathematical problems.  

In addition, understanding is an important element of almost all studies in the field of mathematics education 
including assessment [4]; curriculum development [5]; problem-solving [6]; teaching and learning [7]–[9]. Likewise 
with Hiebert and Carpenter said that the purpose of research and implementation in mathematics education is to 
promote learning with understanding[10].  

But not all students can understand the material that has been well studied. This is seen when students experience 
difficulties when faced with solving mathematical problems [11]. These difficulties can be seen from the mistakes 
made by students in the problem-solving process. In addition, based on the results of observations by researchers at 
Qu Al-Bahjah Tulungagung Middle School, most of them were able to solve the problem. However, some students do 
not know why after being asked the reason for the answer, and some are able to explain the reason for their answer. In 
addition, there are also students who not only know about solving a mathematical problem but can also apply it to 
other situations.  
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Fatqurhohman examines students' understanding of mathematical concepts in solving flat problems which results 
show that students have not been able to properly use mathematical concepts in solving problems (still tend to be 
procedural) [12], students cannot compare by presenting alternative solutions the other is the response obtained, 
mastery and understanding of mathematical concepts in solving non-routine problems is still low. Research on student 
understanding has also been carried out by several previous researchers, one of which is who examines junior high 
school students' understanding of geometrical story problems stating that there are still many students who do not 
understand the purpose of story problems and lack understanding of geometrical concepts. Furthermore, in solving 
mathematical problems students have their own ways that might differ from one student to another student because 
students' understanding also varies. 

Problem-solving is a strategy adopted by students to find a solution to the difficulty experienced by interpreting the 
concepts they have learned. Polya states problem solving "as an effort to find a way out of a difficulty, achieve goals 
that are not immediately achieved" [13]. So problem-solving is a way that students do to solve a mathematical 
problem by using their knowledge, skills, and understanding.  

Jung states that one of the ideas that are widely accepted in mathematics education is that students must understand 
mathematics. Furthermore, Jung suggests three kinds of understanding, namely Instrumental understanding (students' 
ability to apply memorized or memorized formulas in problem solving without knowing why the formula is used), 
relational understanding (ability to draw conclusions from certain formulas or procedures from more general 
mathematical relations), formal understanding (the ability to connect mathematical symbols and mathematical 
notation with relevant mathematical ideas and to combine ideas into logical sequences) [14].  

To find out the success of students, the teacher makes an assessment of the understanding of the material that has 
been learned. To find out how far students' understanding can be seen from the ability of students to solve 
mathematical problems. Solving mathematical problems is not an easy thing for students. Ardana states that each 
person has specific ways of acting, which are expressed through perceptual and intellectual activities known as 
cognitive styles [15].  

Cognitive style is the way a person processes, stores or uses the information to respond to a task or various types of 
environment. Witkin distinguishes styles into two types namely Independent Field and Field Dependent. Field 
Dependent is a cognitive style that students have by accepting something more global. While Field Independent is a 
cognitive style possessed by students who tend to state things analytically. In this study using students who have the 
Field Independent cognitive style. Judging from the cognitive style, students may have a tendency of understanding in 
solving mathematical problems. Previous research, Ulya examined the relationship between cognitive style and 
problem-solving abilities, the results of which showed that there was a positive relationship at a high level between 
students 'cognitive styles and students' problem-solving abilities [16]. 

Based on the differences in cognitive style it is interesting to be able to be revealed about students' understanding in 
solving mathematical problems from each cognitive style group. A teacher who knows how students' understanding of 
solving mathematical problems can help teachers in teaching and determine alternative learning approaches to support 
the learning process so that better results are achieved. Because an understanding of a matter, in this case especially 
mathematics will be the key to student success in solving mathematical problems and can improve learning outcomes. 
In this study, the characteristics of students who have the Independent Field cognitive style in solving mathematical 
problems will be analyzed. 

II. METHODS 

This type of research is exploratory research using a qualitative approach. This research was conducted in class X 
SMA Muhammadiyah 4 Surabaya Indonesia. The instrument of this study was the Group Embebbed Figure test 
(GEFT) for selecting research subjects, problem-solving questions and interview guidelines for analyzing students' 
understanding in solving mathematical problems. Data collection is done by tests and interviews. After each subject is 
selected a problem-solving test (TPM) is given and the interview is analyzed according to the understanding indicator. 
Furthermore, to check the validity of the data triangulation time is used by giving TPM after a week the first TPM is 
done with an equivalent problem. Valid data are data from TPM 1 and TPM 2 triangulation. Time triangulation results 
data is valid data which is the result of research. After valid data is obtained, an analysis is performed. The data 
analyzed are the results of the TPM and the results of the interview to determine the type of student understanding. 
The analysis conducted in this study using procedures including reducing data, data exposure, drawing conclusions 
based on understanding indicators.  The indicators of student understanding used in analyzing the data obtained are as 
follows. 
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Table 1. Indicators of Student Understanding in Solving Mathematical Problems 
Type of Understanding Understanding Indicators 

Formal a. Students can answer correctly 
b. Students can use mathematical formulas appropriately 
c. Students can explain the reasons for using 

mathematical formulas 
d. Students can explain symbols or notations used in 

mathematics 
Relational a. Students can answer correctly 

b. Students can use mathematical formulas appropriately 
c. Students can explain the reasons for using the formula 

Instrumental a. Students can answer correctly 
b. Students can use mathematical formulas appropriately 
c. Students can explain the reasons for using the formula 

 

III. RESULT AND DISCUSSION  

This research data in the form of written test results from research subjects on the problem-solving tests 
provided and also the interview transcript data conducted to confirm the written test answers. The following is a 
description of the data from students' understanding of the independent fields in solving mathematical problems.  

 
First Subject (FI1) 

The subject of FI1 in solving mathematical problems using Polya's steps, namely understanding the problem 
(by writing what is known and what is known and what is asked), planning to plan Polya's understanding of the data 
results namely understanding the problem (by writing what is known and what is asked) , plan completion (draw a 
triangle to describe what is known and what will be sought) and carry out from what has been planned (work 
according to the image that has been made). For Polya's last step, which is to re-examine the answer, it is not clear 
from the results of the problem-solving tests that were undertaken. The following answer is written FI1. 

 

Figure 1. FI1's Answer Using the Triangle Image 

FI1 draw a port using a triangle. From the triangle picture, FI1 gives symbols and signs (A), (B), (x), (y), (_), 0. 
Next, determine the distance AB using the speed formula. FI1 determines each angle in the triangle image, namely the 
x, y and angles B using the sum formula in a triangle and straightforward. To find out the understanding of FI1 
researchers in solving mathematical problems, the researchers conducted interviews to find out the reason for each 
answer.  

Q: "Why are there three lines in the direction of all up arrows?" 
FI1: "That is a benchmark for drawing the angle" 
Q: "What does that mean?" 
FI1: "To start drawing the corner" 
Q: "Why determine the distance of AB that's speed times time?" 
FI1: "Because of the speed and time taken, I use the distance formula in physics, ma'am." 
Q: "What's the formula?" 
FI1: "s = v.t" 
Q: "Where did the formula come from?" 
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FI1: "I don't know, just like that in physics." 
FI1 draws three lines in the direction of all up arrows with the reason as a pot to draw the angle. Benchmarks 

are meant for starting corner images. FI1 determines the distance AB using the formula of speed and time taken is s = 
v. t. FI1 explains the gotten formula when studying physics. In this case, FI1 cannot explain the reason for using the 
formula, so it belongs to the type of instrumental understanding. 

P: "Then what are x and y for and what are these symbols?" 
FI1: "I suppose the x angle is aligned with an angle of 300. While the angle of y is aligned with an angle of 1500. 

If this is the symbol of the angle" 
P: "Why are you looking for x and y?" 
FI1: "Because the number of straightening angles is 1800". 
P: "I see, where did you get 1200?" 
FI1: "That's right with the angle A, from 1800-600." 
FI1: "It's easier, ma'am, it's already known that there are two angles, so all that's left is 3600-1200-1500 = 900." 
Q: "Why do you use that method?" 
FI1: "Yes, that's the formula, ma'am ..." 
Q: "If I use 1800 instead of 3600, what do I do?" 
FI1: "You can't, you have to do 3600 if you have a circular shape." 

FI1 uses the symbol x as a corner with an angle of 3000, while the symbol y with an angle of 1500. To 
determine the angle of x uses the formula for the number of angles to the point that is 1800. And to determine the 
angle of y uses 3600-1200-1500 = 900 with the reason two angles have known, then including the type of formal 
understanding.  

Following is the written answer FI1 in determining the direction of the Nusantara ship from the port of 
Mataram to the port of Tanjung Perak in Surabaya. 

 
Figure 2. FI1's answer in determining the Direction of the Nusantara Ship and the Port of Mataram to the Port of Tanjung Perak, 

Surabaya 

FI1 uses the sine rule formula to determine the angle of C. In finding the angle of C the formula used is correct. 
To find out the understanding of FI1 in using the sine rule formula, the researchers conducted interviews. Following 
are excerpts from the results of the interview.  

P: "How do I do it?" 
FI1: "Using the rules of the sinus comparison ratio?" 
P: "Why do you use that formula?" 
FI1: "It's easier, ma'am because it's a right triangle and the one asked for the angle so I use a syndrome". 
Q: "What is a syndrome?" 
FI1: "Sin is a comparison of the front side and the hypotenuse". 
P: "how?" 
FI1: "Same as looking for angle B in the triangle, so that 3000 is obtained." 
Q: "Why is it like that?" 
FI1: "Because that's also circular, ma'am ... so the number of angles is 3600." 
FI1 uses the rules of the sine comparison formula with easier reasons and the triangles are right angles. FI1 

calls sine rules the term "syndrome" which means that sin is obtained from a comparison of the front side and the 
hypotenuse, so a C angle of 300 is obtained. In this case, it is a formal type of understanding. Furthermore, to 
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determine the direction of the Nusantara ship from the port of Mataram to the port of Tanjung Perak Surabaya using 
the formula of the number of angles of 3600, namely 360O-300-300 = 3000. The reason for using this method is because 
it is circular so it uses the formula for the number of angles of 3600, so it is a formal type of understanding.  

Following is the written answer FI1 in determining the distance from Makassar port to Mataram port. 

 
Figure 3. FI1's Answer in Determining Distance from the Port of Makassar to the Port of Mataram 

FI1 uses the Pythagorean formula to determine the distance from the port of Makassar to the port of Mataram. 
The distance from Makassar port to Mataram port is assumed by BC. To find out the type of understanding of FI1 in 
using the formula, the researchers conducted interviews. The following are highlights of the interview results. 
Q: "Why are you looking for BC using this method?" 
FI1: "Now this is a right triangle, so I can simply use the Pythagorean formula." 
P: "So, what is more, difficult to use?" 
FI1: "I don't know, ma'am ...". 

The reason FI1 uses the Pythagorean formula in determining the distance from the port of Makassar to the 
port of Mataram. The distance from the Makassar port to the port of Mataram is easier and the right triangle is known 
by two sides so that the BC value is equal to 606,2. In this case, the type of understanding FI1 is the type of relational 
understanding.  

From the analysis of the characteristics of understanding of FI1 in solving mathematical problems, there are 
three types of understanding in solving the first problem, namely formal, relational, and instrumental understanding. 
However, the dominant characteristic of FI1 understanding is formal understanding. 

 
Second Subject (FI2)  

FI2 subjects solve mathematical problems by using Polya's steps to understand the problem (indicated by 
writing what is known and what is asked), planning a solution (shown by drawing a triangle to describe what is 
known) and carrying out from what has been planned (indicated by answer the question). The following answer is 
written FI2. 
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Figure 4. FI2 Answers Using Triangles 

 
FI2 draw a port using a triangle. From the triangle picture, FI2 is supposed that A is the same as Surabaya, B is 

the same as Makassar, and C is the same as Mataram. It also uses the symbol (∠) which is a symbol from an angle.  

Next FI2 determines the shrinkage size of ABC and ABU. To find out the understanding of FI2 researchers in 
solving mathematical problems, the researchers conducted interviews to find out the reason for each answer. The 
following are the results of the interviews. 

P: "What picture is this Abdurahman?" 
FI2: "Yes, the picture of the port, ma'am." 
P: "Why did you draw the port first?" 
FI2: "Let me know the picture, ma'am and know which one to look for". 
P: "Why did you use the north to draw it?" 
FI2: "Yes ma'am as a benchmark to determine the angle." 
Q: "How is Abdurahman?" 
FI2: "Use the physics formula, s = v.t then a distance of = 350 km is obtained." 
Q: "Why do you use that formula?" 
FI2: "Yes ma'am, if in physics to find the distance the formula is used if the known speed and time". 
P: "I see, ... where is the ABU angle of 120 º?" 
FI2: "That is aligned with the UAB angle, then the ABU angle is from 180º -60º. 
Q: "Why are you looking for an ABC angle? 
FI2: "Yes, it's known ABU's angle and UBU's angle ... the ABC's angle is 360º - 120º -150º = 90º". 
P: "Why is it like that?" 
FI2: "Really, really". 
P: "The reason?" 
FI2: "Because the angle in a circle is 360º". 
 
FI2 draws three lines in the direction of all up arrows for reasons to know the location of the port. It also 

illustrates the north with a reason to determine the angle. FI2 determines the distance AB using the formula of speed 
and time taken is s = v. t. FI2 explains the formula obtained when studying physics because to find the distance used 
the formula if it is known to speed and time. In this case FI2 can explain the reason for using the formula so that it 
includes the type of relational understanding.  
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FI2 determines the angle of the ABU by 1800-600 with the reason that the ABU angle is aligned with the UAB 
angle. Next FI2 looks for the angle of ABC using 360º-120º-150º with the reason for the angle in the circle. In this 
case, FI2 can explain the reasons for using the formula so that it includes the type of formal understanding. 

Following is the written answer FI2 in determining the direction of the Nusantara ship from the port of 
Mataram to the port of Tanjung Perak in Surabaya. 

 
Figure 5. FI2 Answers in Determining Ship Direction 

P: "Why do you use sine rules?" 
FI2: "Because of that right triangle and already known the length of the two sides". 
P: "Why not use another formula?". 
FI2: "It's easier to use the formula, ma'am." 
P: "How do you look for it?". 
FI2: "Same thing, ma'am as before 360º-30º-30 º = 300º". 
P: "The reason?" 
FI2: "Idem ma ... so the ship's boat from Mataram to Surabaya is 300º ". 
Q: "Why for you to use the sine rule to determine BC?" 
FI2: "It's easier, mom." 
P: "Then how difficult is it?" 
FI2: "I don't know, ma'am ...". 

 
FI2 determines the direction of the ship from Mataram to Surabaya by taking the UCA angle by way of 360º-

30º-30º = 300º ”by reason of using the formula in a circle. In this case, FI2 answers correctly but it also uses an angle 
symbol in mathematics and can explain the reason for using the formula, so it is a formal type of understanding. 

FI2 determines the BAC angle by means of 180º-90º+30º equal to 60º. The BAC angle is used to determine the 
length of BC. To determine BC, FI2 uses the sine rule, uses a mathematical symbol but cannot explain the reason for 
using the sine rule. In this case, including the type of instrumental understanding.  

From the analysis of the characteristics of understanding of FI2 in solving mathematical problems, there are 
three types of understanding in solving the first problem, namely formal, relational, and instrumental understanding. 
But the characteristic of dominant FI2 understanding is formal understanding. 

From figure 4 and figure 5 above, showing the types of understanding of independent field students in solving 
mathematical problems, namely formal, relational, and instrumental understanding. For instrumental and relational 
understanding only once is generated by independent field students. Instrumental understanding produced by field-
independent students has the advantage that students solve math problems more quickly. However, this does not 
guarantee that independent field students understand what has been done. While understanding relational, independent 
field students in addition to answering correctly, he understood the reasons for using the concepts and procedures 
carried out. Instrumental understanding that occurs because the involvement of students in the class only pays 
attention to the computation done. So in learning the teacher must pay attention to the understanding achieved by 
students. Less involvement of students in learning mathematics can also cause students to forget quickly what they 
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have learned. The teacher must guide students intensively to maintain the memories and understanding of students 
who have been taught, and still be creative in presenting learning so that children do not get bored [17]. 

For the type of formal understanding produced by independent field students is more dominant This is because 
independent field students are accustomed to using symbols, formulas, and images in solving mathematical problems 
in class. This is in accordance with the characteristics of high school students who, according to Piaget, have entered a 
formal stage in their development. In addition, field-independent students, independent field students can connect one 
concept to another that is used in solving mathematical problems. Completion by independent field students is also 
correct.  

Another characteristic found is that many concepts are used in solving problems. Moreover, independent field 
students do not depend on the concepts used at the beginning. This is in accordance with one of the types of 
understanding expressed by Skemp [14]. Besides that in solving the problem of independent field students do not 
depend on the initial mathematical concepts used, it is in accordance with Witkin states that field-independent 
students in responding to an assignment tend to respond to stimulus using their own perceptions, more analytical and 
analyze patterns based on their components [15]. Henceforth, in learning in the classroom especially for students who 
have independent field cognitive style more given more complex problem exercises in order to improve the ability to 
solve mathematical problems. 

IV. CONCLUSION 

Based on the results of the analysis and discussion of the research data that has been described, the researcher can 
conclude that the understanding of field-independent students in solving mathematical problems is identifying the 
known, asked, using strategies by drawing triangles using the three-figure majors concept and can explain the steps 
used with the concept of the number of angles in a triangle, the number of angular angles, the Pythagorean formula, 
the cosine rule and the sine rule. The characteristics of understanding independent field students in solving 
mathematical problems are answering correctly, using mathematical formulas, using symbols or notations in 
mathematics and being able to explain the reason for the answers, so that the dominant independent field students' 
understanding that emerges is a type of formal understanding. Based on the research results obtained, the researcher 
suggests that teachers pay more attention to the selection of learning designs that emphasize understanding of 
concepts and familiarize students with independent fields as peer tutors in classroom learning. 
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Abstract- Gelatin is one of the ingredients which has extensive use, both for food products and non-food products. Gelatin is a 

biopolymer of the collagen hydrolysis in an animal skin, muscle tissue, and bones. Gelatin is obtained through an acid pre-processed 

process (gelatin type A) 9 or base (gelatin type B). Gelatin extraction from salmon uses oxalic acid with the concentrations of 0.5%, 1%, 

and 1.5%. From this action, gelatin is produced consisting of gel strength of 13.9 N, 6.67% viscosity, and the highest amino acid content, 

namely glycine 28.36% 

 Keyword: Gelatin, Gel Strength, Viscosity, Amino Acids Profile 

I. INTRODUCTION 

 Fish skin is an industrial waste and has not been used optimally although it contains collagen which can be extracted into gelatin. 

Collagen is a group of proteins in animal binding tissues, for example in bones, cartilage, muscle ligaments and skin veins. The change of 

collagen to gelatin is produced by collagen extraction with hot water after immersion treatment in an acidic or basic solution
1
. Gelatin is 

obtained from acid hydrolysis with collagen in fish skins, which produces tropocollagen and water. This results in the breakdown of the 

triple helix collagen protein into a single helix, to further produce gelatin 
2
. Gelatin characteristics are an important trait to determine the 

quality of gelatin. Physical properties of gelatin are mechanical properties which include rheological properties. Variable physical 

properties of gelatin include yield, viscosity and gel strength (bloom)
3
. 

II. MATERIALS AND METHODS

This research was conducted at the Laboratory of Fisheries Product Engineering, Faculty of Fisheries and Marine Sciences, 

Brawijaya university on  March to  June 2019. The material used was salmon skin (Oncorhynchus sp) obtained from Surabaya seafood 

industries, oxalic acid (H2C2O4), purified water, aluminum foil and calico cloth. 

The method used in this research is a completely randomized design. The treatment used in this study was the variation of the 

concentration of oxalic acid solution (H2C2O4). The experimental design used in this study was a completely randomized design with 3 

treatments and 6 replications. The concentration of oxalic acid used was 0.5%, 1% and 1.5%. 

The process of productions of gelatin from salmon skin begins by cleaning fish skin from blood and the remnants of meat that is 

still attached. Then, it is followed by cutting the fish skin into 2-3 cm sizes. After that, the fish skin is soaked with a solution of oxalic 

acid with a concentration of 0.5%, 1%, 1.5% for 18 hours. The next step it to wash the fish skin with running waters in to neutral pH and 

put it into a beaker glass and add purified water with the ration of 1: 3, and extract it with a temperature of 60
o
C for 6 hours.  Then, the 
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gelatin liquid is filtered and dried using an oven at 50
o
C for 48 hours. Results were analyzed for the chemical physical characteristics of 

gelatin in the salmon skin. 

III. RESULT

The results showed that higher levels of acid concentration increasing gel strength and viscosity to increase. The highest gel 

strength is 13.9 N and the highest viscosity is 6.67 cP at 1.5% oxalic acid concentration. While the lowest gel strength is 5.77N and the 

lowest viscosity is 4.0 cP at a concentration of 0.5%. The amino acid profile test results showed that the highest amino acid gelatin was 

Glycine at 28.36% and the lowest was L-Tyrosine at 0.33%. 

Figure 1. The Result of Gel Strength 

Figure 2. The Result of Viscosity 
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Table 1. Amino Acid Profile 

No. Parameter Unit Result 

1 L-Serin % 4,87 

2 L-Asam Glutamat % 12,23 

3 L-Fenilalain % 2,36 

4 L-Isoleusin % 0,92 

5 L-Valin % 2,85 

6 L-Alanin % 10,73 

7 L-Arginin % 8,45 

8 Glisin % 28,36 

9 L-Lisin % 4,58 

10 L-Asam Aspartat % 6,39 

11 L-Leusin % 3,60 

12 L-Tirosin % 0,33 

13 L-Prolin % 14,98 

14 L-Threonin % 2,71 

15 L-Histidin % 1,08 

IV. DISCUSSION

Gel strength in the result of the research was obtained by the highest gel strength at a concentration of 1.5% of 13.9 N or 576.55g/ 

bloom. At a concentration of 1% of 9.35N or 394.37 g /bloom and 0.5% of 5.77 N or 250.63g /bloom, the gel strength value of the 

gelatin decreased due to differences in the concentration of oxalic acid used. The use of low acid concentrations was not able to 

completely hydrolyze collagen while high acid concentrations can cause continued hydrolysis
4
, the differences  gel strength is value 

caused by the collagen hydrolysis process due to differences in the concentration of the solution used. The difference of concentration 

during hydrolysis caused  in differences in the size of the collagen peptide chain. Certain concentrations are able to effectively convert 

collagen to gelatin. In this study, salmon skin gelatin (Oncorhynchus sp.) produced from immersion of oxalic acid concentration of 0.5%; 

1% and 1.5% have met the standards according to GMIA (Gelatin Manufacturers Institute of America), and the British Standard with a 

minimum value of gel strength of 50-300 g / bloom. While the concentration of 1.5% and 1% is greater than GMIA. Based on the results 

of ANOVA, the gel strength of salmon skin gelatin  obtained significantly different results (P <0.05), therefore, it was concluded that the 

concentration of oxalic acid significantly affected the gel strength of salmon skin gelatin . Based on Tukey's further tests, the gel strength 

of salmon skin gelatin  with a concentration of oxalic acid 0.5%, 1% and 1.5% results were significantly different and had an effect on 

other treatments 

Viscosity is obtained from salmon skin gelatin with 1.5% oxalic acid concentration of 6.67 cP at 1% oxalic acid concentration of 

4.5 cP and at a concentration of 0.5% of 4.0 cP 
6
 the high value of viscosity can be caused by the conversion of collagen to gelatin occurs 

optimally so that the polypeptide or oligopeptide amino chain formed is long and the viscosity is high. Based on ANOVA results, the 

viscosity of salmon skin gelatin obtained significantly different results (P <0.05) so that it was concluded that the concentration of oxalic 

acid significantly affected the viscosity strength of the skin of salmon fish. Based on Tukey's further test, the viscosity of salmon skin 

gelatin with oxalic acid concentration of 0.5%, 1% and 1.5% results were significantly different and had an effect on other treatments. 

Amino acids with a treatment of 1.5% oxalic acid concentration showed that there were 15 amino acids contained in salmon 

gelatin (Oncorhynchus sp. Sp.), L-Serin at 4.87%; L- Glutamic Acid as much as 12.23%; L-Phenylalanine of 2.36%; L-Isoleucine at 

0.92%; L-Valine of 2.85%; L-Alanin at 10.73%; L-Arginine of 8.45%; Glycine at 28.36%; L-Lysine 4.58%; L-Aspartic Acid by 6.39%; 

L-Leusin 3.60%; L-Tyrosine by 0.33%; L-Prolin of 14.98%; L-Theorine is 2.71% and L-Histidine of 1.08%. In the analysis of the 

essential amino acid profile, the highest results were obtained at 8.45% L-Arginine and the lowest at 0.92% L-Isoleucine. In the analysis 

of non-essential amino acid profile, the highest results were obtained by Glycine 28.36% and the lowest by L-Tyrosine 0.33%. 
7
the 

amount of amino acids contained in gelatin is influenced by the type of solution used. Acid curing is known to have a stronger 

performance in breaking the intermolecular bonds of amino acid chains, thus allowing certain amino acid chains to undergo denaturation 

and dissolution processes until they are permanently damaged and have an impact on changes in the composition of the amino acids 

themselves 
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V.CONCLUSION 

The results showed that the best fish skin gelatin was obtained at 1.5% oxalic acid concentration with a gel strength value of 

13.09 N, 6.67 viscosity which resulted in the highest amino acid content of glycine at 28.36% and the lowest amino acid L-tyrosine at 

0.33% 
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Abstract- Temperature is one of the important water quality 
parameters in influencing the condition of larvae in the initial 
development phase. This study discusses how to compare the 
temperature in the larvae of seabass (Lates calcarifer) against 
the rate of yolk sac absorption. From observing the 
development of seabass larvae at different temperatures, it is 
known that the temperature of 24°C, 28°C, 32°C, and 36°C 
affect the time of absorption of yolk with the time of 
absorption 45, 51, 36 and 30 hours respectively. From the 
results of the analysis of variance in the absorption rate of egg 
yolks, there was a significant difference between each 
treatment in the early stages of developing seabass larvae 
(Lates calcarifer) 

 
Index Terms-  Temperature, seabass, egg yolk absorption, 
larvae 
 

I. INTRODUCTION 
The rate of egg yolk absorption in larvae is greatly 

influenced by the environment, especially temperature (Hart 
and Purser (1995); Usman et al, (2003); Klimogianni, et al 
(2004), Abiotic factors play an important role in the metabolic 
process to support survival and growth. Temperature as one of 
the parameters of water quality which directly plays an 
important role in influencing the condition of eggs and larvae. 
The relationship between incubation temperature and egg yolk 
absorption rate is directly proportional to the optimal 
temperature range (Budiardi et al., 2005) If viewed from a 
physiological perspective, changes in temperature can affect 
the speed of metabolism in fish, high metabolic activity 
requires a large amount of energy so that the rate of absorption 
of egg yolk becomes faster and vice versa. 

This study was conducted to determine the effect of 
temperature differences on the development of seabass larvae 
so that there is an increase in survival in seabass hatchery 
activities, especially during larval rearing activities 
 

II. MATERIALS AND METHODS 
A. Time and Place of Research 

The study was conducted in May 2019 at the Center 
for Brackishwater Aquaculture in Takalar Regency, 
Mappakalompo Village, Galesong District, Takalar District. 
B. Method of collecting data 

The test larvae samples used were seabass larvae that 
had just hatched one day (D-1) and were kept until the sixth 
day (D-6) with a density of 100 fish/liter. The larvae were 
obtained from natural spawning and hatching of seabass (L. 
calcarifer) which are kept in the Takalar Brackish 
Aquaculture Fisheries Center. The containers used are white 
plastic buckets with a volume of 20 L and filled with water 
with a volume of 15 L. The containers are placed in a closed 
room (indoor), each of each container is equipped with an 
Aquarium water heater thermostat (water heater) to maintain 
the temperature to match treatment. Feed began to be given on 
day 2 in the form of rotifer natural food (Brancionus plicatilis) 
with a maintained density of 3-6 tails/ml on days 2 to 6. 
During maintenance, the container was closed with clear 
plastic to maintain a stable temperature. 

This study was designed using a completely 
randomized design (CRD) consisting of 4 treatments namely 
24°C, 28°C, 32°C, and 36°C. Measurement of egg yolk 
volume was carried out using a Zeiss Primovert microscope 
which was connected to Zeiss AxioCam, taking data in the 
form of photos of the egg yolk absorption rate, taking data in 
the form of photos of egg yolk absorption rate. Samples were 
taken 1 larva each treatment repeated once every 1 hour in the 
first 16 hours, then, every 3 hours until the yolk was 
completely absorbed and after the yolk was gone, observations 
were continued every 6 hours until the sixth day. 

C. Observed parameters 
1. Yolk  Sac Volume 
 Ellipse-shaped yolk volume was calculated using the 

formula Hemming and Buddington (1988), namely: 
V = 0,1667 π LH² 

Where: 
V: Volume of Yolk  (mm3) 
L: Diameter of the elongated Yolk (mm) 
H: Shortened Yolk     diameter (mm) 

2. Yolk Absorption Rate 
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Yolk sac absorption rate using the formula Hemming 
and Buddington (1988), namely: 

YS 𝟏𝟏
𝒕𝒕

.𝑳𝑳𝑳𝑳 𝑽𝑽𝒕𝒕 
𝑽𝑽𝑽𝑽

 
Where: 
YS: Yolk  absorption rate (mm3/hour) 
Vo: Initial yolk sac volume (mm3) 
Vt: Final yolk volume (mm3) 
  T: Time (hour) 
Data obtained from tabulated observations are 

presented in tabular or graphical form and analyzed with one-
way Variance Analysis with a confidence level of 95%. If the 
results of the analysis show that there is a real influence, then 
the W-Tukey test will be conducted at a 5% significance level 
to determine the level of difference between treatments. 

 
III. RESULT 

A. Yolks Volume 
The observations showed that the newly hatched 

seabass larvae appeared transparent and had an average total 
length of 1.59 ± 0.086 mm, and had an initial volume of yolk 
with an average of 0.1077 ± 0.009 mm3 and an oil globule of 
0.015 ± 0.004 mm3. 

Yolk absorption time is the length of time the yolk is 
absorbed in the prelarvae body as endogenous feeding, starting 
from the hatching egg to almost absorbing the yolk. The time 
of absorption of yolk with different temperature treatment 
results in the time of absorption of yolk which is not the same. 
Data on the time of yolk absorption from each treatment 
temperature can be seen in Table 1. 

Table 1. Duration of Yolk Absorption Time 
 
Based on Table 1. it is known that the time of yolk 

absorption from each treatment is different and the fastest at 
the temperature of the maintenance media is 36°C, which is 30 
hours while the temperature of 24°C and 28°C requires a 
longer time in the absorption of the yolk, respectively 45 and 
51 hours. The length of time of absorption of the yolk is 
closely related to metabolic activity, namely the length of time 
of absorption at low temperatures and quickly at high 
temperatures, where the yolk is a source of nutrients in the 
metabolic process of larvae. 
B. Yolk Absorption Rate 

Based on the results of the study showed the rate of 
absorption of the yolk of high-temperature is faster than low 
temperatures. The histogram of absorption of the yolk volume 
can be seen in Figure 1. 

 
Figure 1. Histogram Reducing the Yolk Seabass 

Larvae Volume 
Based on Figure 1 shows that maintenance on the 

media temperature 32°C and 36°C has a faster absorption time 
and yolk absorption rate, compared with temperatures 24°C 
and 28°C, which is at 42 hours still have yolk volume, namely 
0.119 mm³ and 0.122 mm³, while at the 48th hour the 
temperature 28°C still has a yolk of  0.114 mm³ and depleted 
at 51 hours. The statistical analysis results of the absorption 
rate of the yolk observed every 6 hours until the yolk runs out 
can be seen in Table 2. 
Table 2. Yolk Absorption Rate (%) 
Hours 

to- 
Temperature treatment 

S1 (24°C)  S2 (28°C) S3 (32°C) S4 (36°C) 
6 8.01 ± 

1.01b 
5.33 ± 
0.16c 

7.57 ± 
0.75b 

10.19 ± 
0.74a 

12 4.64 ± 
0.87b 

5.78 ± 
1.04b 

8.88 ± 
0.62a 

8.66 ± 
0.56a 

18 3.62 ± 
0.27c 

6.18± 
0.15b 

8.02 ± 
0.78a 

9.12 ± 
0.41a 

24 4.61 ± 
0.51b 

6.09 ± 
1.44b 

6.54 ± 
0.74ab 

8.87 ± 
0.93a 

30 4.53 ± 
0.93a 

6.06 ± 
0.82a 

7.09 ± 
2.21a 

- 

36 5.84 ± 
0.38a 

4.03 ± 
0.32b 

- - 

42 5.91 ± 
0.69a 

4.04 ± 
0.88b 

- - 

Note: Different letters in the same column show significant 
differences between treatments at the 5% level (p<0.05) 

Based on the results of the analysis of variance shows 
that temperature has a significant effect (p>0.05) on the yolk 
absorption rate of  seabass. W-Tuckey continued test results at 
6 hours after hatching experienced a significant absorption 
rate between each treatment temperature. This is because after 
the acclimation period of the first 3 hours, the larvae will 
undergo an adaptation process to adapt to changes in the 
temperature of the treatment media, seen from the results of 
further test temperatures 36°C experienced the highest yolk 
absorption  rate, and followed by the absorption rate of 32°C 
and 24°C is different with the temperature of 28°C the lowest 
absorption rate is 5.33% in the first 6 hours this is due to not 
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much change in the initial temperature before the 29°C 
stocking to the treatment temperature. 

Based on the results of statistical analysis the average 
value of the absorption rate of the yolk treatment temperature 
32°C and 36°C respectively by 7.6% and 9.2%, while the rate 
of absorption of the yolk  temperature of 24 ° C and 28 ° C is 
relatively the same which is 5.3% and 5.4%. 

IV.  DISCUSSION 
The newly hatched seabass larvae appear transparent 

and have an average total length of 1.59 ± 0.086 mm, and have 
an initial yolk volume with an average of 0.1077 ± 0.009 mm3 
and an oil globule of 0.015 ± 0.004 mm3. Compared with 
some previous results, the results of this study have the same 
size as the results of the research of Thepot and Jerry (2015) 
the initial length of the seabass larvae after hatching was 1.58 
± 55 mm, with an oil globule diameter of 264 ± 16 µm, 
Shadrin, and Pavlov (2015) the initial length of the newly 
hatched seabass larvae is 1.50 - 1.75 mm and has a size that is 
almost the same as other fish species such as red snapper of 
1.56 - 1.87 mm (Purba, 1994). According to Sofia (1985), the 
initial length of larvae after hatching is closely related to 
differences in the total length of the parent, egg diameter, 
temperature and water salinity when hatching. 

Based on Table 1, the treatment temperature of 36°C 
has the fastest absorption time of yolk which is 30 hours and 
the temperature of 28°C has the lowest duration of absorption 
which is 51 hours. while at 24°C the yolk runs out at 45 hours. 
This is closely related to metabolism at the beginning of 
maintenance, where during the acclimation process, the rate of 
absorption of yolk at 24°C is faster, which is caused by the 
process of adaptation to adapt to initial media temperature 
changes after stocking. 

The results of Kohno's study (1986), reported that 
seabass yolk was absorbed for 60-70 hours at a medium 
temperature of 26-28°C. The difference in the length of time 
the yolk runs out is due to differences in the size of the initial 
yolk and environmental influences, especially differences in 
temperature, salinity and dissolved oxygen. The loss of yolk 
on the second day was also found in red snapper larvae 
(Lutjanus campechanus), which began to run out 55-70 hours 
(Williams, et al. 2004), Sofia (1985) larvae of baronang fish 
(Siganus virgatus) the yolk of the yolk was completely 
absorbed at 35 hours, Darma (2015) larvae of the sea pomfret 
(Trachinotus blocii) the yolk  was absorbed for 46 hours. 
Long-time absorption of yolk at low temperatures and fast at 
high temperatures is caused by metabolic activity. Yolks in the 
early development phase are used as nutrients for the 
metabolic processes of larvae. 

Based on Figure 1, the temperature of 32°C and 36°C 
has the fastest absorption  of yolk, the rapid absorption rate of 
the yolk is closely related to larval growth, organ formation 
and maintenance of body condition (Pramono and Marnani, 
2009). One of the most influential effects on the end of yolk 
absorption is due to environmental influences, especially 
temperature (Hart and Purser 1995; Usman 2003; Klimogianni 
et al. 2004) where an increase in temperature causes an 
increase in the process of yolk absorption in larvae. 

The results of the analysis of variance showed that 
temperature had a significant effect (p>0.05) on the rate 
absorption rate of seabass yolk. W-Tuckey Test Results (table 
2) temperature of 36°C provides the fastest response rate of 
yolk absorption compared to 32.28 and 24°C. This is 
consistent with the statement of Putri, et al. (2016) which 
states that high temperatures cause the absorption of yolks in 
larvae to increase which results in a rapid decrease in yolk 
volume. This is also consistent with the opinions expressed by 
Budiardi et al. (2005) which states that the metabolic activity 
with high temperatures will require large energy so that the 
rate of absorption of yolk becomes greater. At lower 
temperatures, metabolic activity runs slower so that the rate of 
absorption of the yolk is smaller. 

Seabass larvae reared at 36°C have a faster yolk 
absorption time than those maintained at low temperatures, but 
at too high temperatures it does not provide good long and 
heavy growth responses. The time of rapid absorption of the 
yolk is directly proportional to the rate of absorption of the 
yolk, but not directly proportional to the growth response. At a 
medium temperature of 36°C, fish tend to be active so that the 
energy in the yolk is used to stimulate metabolism to achieve 
homeostasis in the body so that the yolk energy is only used 
for body maintenance. 
 

V. CONCLUSION 
Observation of the development of seabass larvae at 

different temperatures is known that the temperature of 24°C, 
28°C, 32°C, and 36°C affects the time of absorption of the 
yolk of 45, 51, 36, and 30 hours respectively. The results of 
the analysis of variants that show that temperature 
significantly affects the absorption in the early development 
phase of seabass larvae (Lates calcarifer) 
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Abstract- In information theory, linguistics and computer 
science, the Levenshtein distance is a string metric for measuring 
the difference between two sequences. Informally, the 
Levenshtein distance between two words is the minimum number 
of single-character edits (insertions, deletions or substitutions) 
required to change one word into the other.  The edit distance 
between two sequences is the minimum number of weighted 
transformation-operations that are required to transform one 
string into the other. The weighted transformation-operations are 
insert, remove, and substitute. Dynamic programming solution to 
find edit distance exists but it becomes computationally intensive 
when the lengths of strings become very large. And Edit distance 
is also a way of quantifying how dissimilar two-strings (eg. 
words) are to one another by counting the minimum number of 
operations required to transform one string into the other in 
computational linguistics and computer science. A database 
management system (DBMS) is a software package with 
computer programs that control the creation, maintenance, and 
use of a database. Information retrieval emerged as independent 
researchers are from traditional database management system 
more than a decade ago. This was driven by the increasing 
functional requirements that modern full text search engines 
have to meet. Current database management systems are not 
capable of supporting such flexibility. However, with the 
increasing of data to be indexed and retrieval and the increasing 
heavy workloads model such engines suffer from scability, 
reliability, distribution and performance problem. This paper 
implements the key to compute the minimum operations of edit 
distance or Levenshtein distance between the two strings. The 
benefits are provided to reduce the operations, full text search 
engines and spelling correction. 
 
Index Terms- Edit distance, Full text search engines, DBMS 
IRS, Spelling correction, inverted index; 

I. INTRODUCTION 
Nowadays, we have access to huge digital information. 

For this reason we need an efficient search process to obtain 
relevant information to a specific query. Taking into account that 
there is a greater number of documents to process and that we 
need greater precision and accuracy in the results obtained, the 
information retrieval process is everyday more costly and 
difficult. The relational data model is widely accepted as a high 
level interface to classical (formatted) data management. It turns 

out, however, to be inconvenient for handling even simple data 
structures as commonly used in information retrieval systems. 

A database management system (DBMS) is a software 
package with computer programs that control the creation, 
maintenance, and use of a database. It allows organizations to 
conveniently develop databases for various applications by 
database administrators (DBAS) and other specialist [1]. 

 The meaning of the term information retrieval can be 
very broad. Just getting a credit card out of your wallet so that 
you can type in the card number is a form of information 
retrieval. However, as an academic field of study, information 
retrieval might be defined thus: Information retrieval (IR) is 
finding material (usually documents) of an unstructured nature 
(usually text) that satisfies an information need from within large 
collections (usually stored on computers). Information retrieval is 
fast becoming the dominant form of information access, 
overtaking traditional database-style searching. The term 
unstructured data refers to data that does not have clean, 
semantically overt, easy-for-a computer structure. It is the 
opposite of structured data. IR is also used to facilitate semi 
structured search as finding a document where the title contains 
java and the body contains threading. This is definitely true of all 
text data if you count the latent linguistic structure of human 
languages. But even accepting that the intended notion of 
structure is overt structure, most text has structure, such as 
headings and paragraphs and footnotes, which is commonly 
represented in documents by explicit markup (such as the coding 
underlying web 1. The field of information retrieval also covers 
supporting users in browsing or filtering document collections or 
further processing a set of retrieved documents [2]. 

Information retrieval techniques have been traditionally 
exploited outside of relational database systems, due to storage 
overhead, the complexity of programming them inside the 
database system, and their slow performance in SQL 
implementations. The key concept of this approach is to enhance 
and leverage enterprise IT technologies and provide a database-
centric solution for image data management as well as key image 
processing operations. It not only offers the aforementioned 
standard database benefits but also goes one step further to 
provide more advantages to tackle the specific requirements 
derived from the two major challenges facing the geoimaging 
and geospatial industry. This project supports the idea that 
searching and querying with information retrieval models in 
relational database systems can be performed with optimized 
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SQL queries and User-Defined Functions. In our project, we 
proposed several techniques divided into two phases: storing and 
retrieving. The storing phase includes executing document pre-
processing, stop-word removal and term extraction, and the 
retrieval phase is implemented with three fundamental IR models 
[3]. 

Edit distances find applications in natural language 
processing, where automatic spelling correction can determine 
candidate corrections for a misspelled word by selecting words 
from a dictionary that have a low distance to the word in 
question. In bioinformatics, it can be used to quantify the 
similarity of DNA sequences, which can be viewed as strings of 
the letters A, C, G and T. In information theory, linguistics and 
computer science, the Levenshtein distance is a string matric for 
measuring the difference between two sequences. The 
Levenshtein distance can also be computed between it, which is 
roughly proportional to the product of the two string lengths, 
makes this impractical. Thus, when used to aid in fuzzy string 
searching in applications such as record linkage, the compared 
strings are usually short to help improve speed of 
comparisons.For example, the Levenshtein distance between 
"kitten" and "sitting" is 3, since the following three edits change 
one into the other, and there is no way to do it with fewer than 
three edits: kitten → sitten (substitution of "s" for "k") sitten → 
sittin (substitution of "i" for "e") sittin → sitting (insertion of "g" 
at the end)[4]. 

The Levenshtein distance between two strings of the same 
length is strictly less than the Hamming distance is given by the 
pair "flaw" and "lawn". Here the Levenshtein distance equals 2 
(delete "f" from the front; insert "n" at the end). The Hamming 
distance is 4.This paper presents to solve Edit distance problem 
of string matching. This work will be focusing on the problem of 
checking how similar two strings are, in other words, how 
closely two strings resemble.The algorithm is based on resolving 
dependencies in the dynamic programming solution of the 
problem and it is able to compute each row of Edit distance table 
in parallel. In this way, it becomes possible to compute the 
complete table in min (m, n) iterations for strings of size m and n 
whereas state-of-the-art parallel algorithm solves the problem in 
max (m, n) iterations [5]. 

II. RELATED WORK 
In this paper, we attempt to bring IR back to database 

management systems. We propose using commercial DBMS as 
backend to existing full text search engines. Achieving this, 
today’s search engines directly gain more robustness, scability, 
distribution and replication features provide by DBMS. We plan 
on mapping the whole interval index structure into database 
logical schema instead of just taking the file chunk as the 
smallest building block .The result of the query execution is a list 
of document IDs which satisfy the predicate described in the 
query. The results are usually sorted according to an internal 
scoring mechanism using fuzzy query processing techniques. The 
score is an indication of the relevance of the document which can 
be affected by many factors. This opens the door for ontological 
searches and other semantically richer similarity searches [6]. 

This work intends to capture of similarity between 
phrases. The algorithm is based on a dynamic programming 

approach integrating both the Edit distance between parse trees 
and single-term similarity. Our work stresses the use of the 
underlying grammatical structure, which serves as a guide in the 
computation of semantic similarity between words. The 
algorithm is based on a dynamic programming approach 
integrating both the edit distance between parse trees and single-
term similarity. Our work stresses the use of the underlying 
grammatical structure, which serves as a guide in the 
computation of semantic similarity between words. This proposal 
allows us to obtain a more accurate notion of semantic proximity 
at sentence level, without increasing the complexity of the 
pattern-matching algorithm on which it is based1. This proposal 
allows us to obtain a more accurate notion of semantic proximity 
at sentence level, without increasing the complexity or the 
pattern-matching algorithm on which it is based [7]. 

Levenshtein Distance algorithm is an algorithm proposed 
to calculate the distance between two strings. This algorithm is 
widely used in NLP for spell checking and other tasks. 
Moreover, this algorithm is very useful in bioinformatics, as it 
used to calculate pattern matching between two DNA or protein 
sequences. However the high computation cost of this algorithm 
prohibits it from very useful in practice large-scale scenarios. In 
this work, we decrease the executions time for long two 
sequences with two main techniques. Latent Dirichlet 
allocation(LDA) is popular topic modeling technique for 
exploring hidden topics in text corpora. Increasing, topic 
modeling needs to scale to larger topic spaces and use richer 
forms of prior knowledge, such as word correlations or document 
labels.[8]. 

The result of Levenshtein Distance is based on the 
perception that if a metric holds the edit distance between all 
prefixes the first string and all the prefixes of the second, thus 
find the distance between the two full strings as the last value 
calculate The objects that are compared usually program code, 
algorithms, computer files, text versions, or complex data 
structures [9]. 

III   THEORETICAL BACKGROUND 

A. Edit distance 
In computational linguistics and computer science, edit 

distance is a way of quantifying how dissimilar two strings (eg. 
Words) are to one another by counting the minimum number of 
operations required to transform one string into the other. Edit 
distance find applications in natural language processing, where 
automatic spelling corrections for a misspelled word by 
selecting, words from a dictionary that have a low distance to the 
word in question. Dynamic programming solutions exist to find 
edit distance but it becomes computationally intensive when the 
lengths of strings become very large. Hence, a parallel algorithm 
can always help in finding the solution in reasonable time. 

For example, Levenshtein Distance between kitten and 
sitting is 3, since the following three edits change one into the 
other, and there is no way to do it with fewer than three edits: 

1. Kitten’n sitten (substitution of s for k) 
2. Sitten’ n sittin (substitution of I for e) 
3. Sittin’ n sitting(insertion of g at the end) 

Upper and lower bounds [edit] 
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The Levenshtein Distance has several simple upper and 
lower bounds. These include: 
-It is at least the difference of the sizes of the two strings.  
-It is at most the length of the longer string. It is zero if and only 
if the strings are equal.  
-If the strings are the same size, the Hamming distance is an 
upper bound on the Levenshtein Distance. 
- The Levenshtein Distance between two strings is no greater 
than the sum of their Levenshtein Distance from a third string 
(triangle inequality)  
 

B. Inverted Index  
An index is highly efficient cross-reference lookup data 

structure. In most search engines, a variation of the well-known 
inverted index structure is used. An inverted index is an inside-
out arrangement of documents such that terms take center stage. 
An index is highly efficient cross-reference look up data 
structure. In most search engine, a variation of the well-known 
inverted index structure is used. An inverted index is an inside-
out arrangement of documents such that terms take center stage. 
Each term refers to a set of documents. Usually, a B+ tree is used 
to speed up traversing the index structure. The index process 
begins with collecting the available set of documents by the data 
gatherer. The parser converts them to a stream of plain text. For 
each document format, a parser has to be implemented. In the 
analysis phase, the stream of data is tokenized according to 
predefined delimiters and a number of operations are performed 
on the tokens. 
 To allow ranked retrieval: in many cases you want the 
best answer to an information need among many documents that 
contain certain words. 

To gain the speed benefits of indexing at retrieval time, 
we have to build the index in advance. The major steps in this 
are: 
1. Collect the documents to be indexed. 
2. Tokenize the text, turning each document into a list of tokens. 
3. To make index construction more efficient, we represent 
terms as termIDs (instead of strings as we did in Figure 1.4), 
where each termID is a unique TERMID serial number. We can 
build the mapping from terms to termIDs on the fly while we are 
processing the collection; or, in a two-pass approach, we com- 
pile the vocabulary in the first pass and construct the inverted 
index in the second pass.  

Some information retrieval researchers prefer the term 
inverted file, but expressions like index construction and index 
compression are much more common than inverted file 
construction and inverted file compression. 
4. In a (non-positional) inverted index, a postings is just a 
document ID, but it is inherently associated with a term, via the 
postings list it is placed on; sometimes we will also talk of a 
(term, doc ID)pair as a posting.  
  C. Full text search engines 

Full text search engines do not care about the source of 
the data or its format as long as it is converted to plain text. Text 
is logically grouped into a set of documents. The user application 
constructs the user query which is submitted to the search engine. 
The result of the query execution is a list of document IDs which 
satisfy the predicate described in the query. The results are 
usually sorted according to an internal scoring mechanism using 

fuzzy query processing techniques. The score is an indication of 
the relevance of the document which can be affected by many 
factors. The phonetic difference between the search term and the 
hit is one of the most important factors. Some fields are 
boosted so that hits within these fields are more relevant to 
the search result as hits in other fields. Also, the distance 
between query terms found in a document can play a role 
in determining its relevance. E.g., searching for John 
Smith, a document containing John Smith has a higher 
score than a document containing John at its beginning and 
Smith at its end. Furthermore, search terms can be easily 
augmented by searches with synonyms. E.g., searching for 
car retrieves documents with the term vehicle or 
automobile as well.  

D. Spelling correction 
Isolated-term correction would fail to correct 

typographical errors such as flew form Heathrow, where all 
three query terms are correctly spelled. When a phrase such as 
this retrieves few documents, a search engine may like to offer 
the corrected query flew from Heathrow. The simplest way to do 
this is to enumerate corrections of each of the three query term is 
correctly spelled, then try substitutions of each correction in the 
phrase. 

E. Typical Operations 

Complete index creation: This operation occurs usually 
once. The whole set of documents is parsed and analyzed in 
order to create the index from scratch. This operation can take 
several hours to complete. 

  Full text search: This operation includes processing the 
query and returning page hits as a list of document IDs sorted 
according to their relevance. 

 Index update: This operation is also called incremental 
indexing. It is not supported by all search engines. Typically, a 
worker thread of the application monitors the actual inventory of 
documents. In case of document insertion, update, or deletion, 
the index is changed on the spot and its content is immediately 
made searchable. Lucene supports this operation. 

IV     APPLICATION DESIGN 
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Figure 1. Knapsack Problem with dynamic 
programming 

 In mathematics and computer science, graph edit 
distance (GED) is a measure of similarity (or dissimilarity) 
between two graphs. The concept of graph edit distance was first 
formalized mathematically by Alberto Sanfeliu and King-Sun Fu 
in 1983.A major application of graph edit distance is in inexact 
graph matching, such as error-tolerant pattern 
recognition in machine learning. 

.The knapsack problem or rucksack problem is a 
problem in combinatorial optimization: Given a set of items, 
each with a weight and a value, determine the number of each 
item to include in a collection so that the total weight is less than 
or equal to a given limit and the total value is as large as 
possible.  

 

     

Figure 2. Computational linguistics and computer, 
edit distance 

 In web search, the system has to provide search over 
billions of documents stored on millions of computers. 

Distinctive issues are needed to gather documents for indexing, 
being able to build systems that work efficiently at this enormous 
scale, and handling particular aspects of the web, such as the 
exploitation of hypertext and not being fooled by site providers 
manipulating page content in an attempt to boost their search 
engine rankings, given the commercial importance of the web. 
 Some information retrieval researchers prefer the 
term inverted file, but expressions like index construction and 
index compression are much more common than inverted file 
construction and inverted file compression. 
 
  
 

 

 

Figure 3. Levenshtein distance calculation researchgate.net 

 Levenshtein distance and theoretically compares our 
approach with state-of-the-art, and Section 5 discusses the 
implementation and experimental results. 

Levenshtein distance or edit distance is the number of 
single character operations required to transform one string to 
another. 

V       IMPLEMENTATION OF EDIT DISTANCE  
The Levenshtein’s distance between two documents is 

defined as the minimum number of edit operations required to 
transform one text document into the other. The following edit 
operations are used by Levenshtein’s edit distance algorithm to 
modify one document to another: 
         -Insertion 

-Deletion 
-Substitution 

Example: Levenshtein’s edit Distance between different strings: 

right → fight (substitution of ‘f’ for ‘r’) 

book → books (insert operation is performed at the end ‘s’) 

The Levenshtein’s edit Distance between given strings 
depends on three basic operations to replace one string to 
another. 
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The results of Levenshtein’s distance is based on the 
perception that if a matrix holds the edit distance between all 
prefixes of the first string and all the prefixes of the second, Thus 
find the distance between the two full strings as the last value 
calculated. 

Computing Techniques 
• Dis(i,j) = score of best alignment from d11..d1i to 

d21…..d2j 
• Dis (i–1, j–1) + d (d1i, d2j) //copy Dis (i–1, j) + 1 

//insert 
• Dis (i, j–1) + 1 //delete 

Cost depends upon following factors: 
Dis (0, 0) = 0 cost // if both strings are same 
Dis (i, 0) = dis (i–1, 0) +1 = 0 // if source string is empty 
Dis (0, j) = dis (0, j–1) +1 = 0 // if target string is empty  

The algorithm: 

Step 1: Initialization 
 

I. Set a  is the length of document 1 say d1, set b is length 
of document 2 say d2. 
  
II. Create a matrix that consists 0 – b rows and 0 – a 
columns.  
III. Initialize the first row from 0 to a. 
  
IV. Initialize the first column from 0 to 
 

Step2: Processing 
 

I. Observe the value of d2 (i from 1 to a). 
  

II. Observe the value of d1 (j from 1 to b). 
  

III. f the value at d2[i] is equals to value at d1[j], the 
cost becomes 0. 

  
IV. If the value at d2 [i] does not equal d1[j], the cost 

becomes 1. 
 

V. Set block of matrix M[d1, d2] of the matrix equal 
to 

1. The block immediately above add 1: M [d2–1, d1]  
2. The block immediately to the left add 1: M [d2, d1–1] +1.  
3. The block is diagonally above and to the left adds the cost: M 
[d2–1, d1–1] + cost.  
Step 2 is repeated till the distance M [a, b] value is found. 
Step 3: Result. 

  Computing Techniques 

-Dis (i,j) = score of best alignment from d11..d1i to 
d21…..d2j 
-Dis (i–1, j–1) + d (d1i, d2j) //copy Dis (i–1, j) + 1 //insert 
-Dis (i, j–1) + 1 //delete 

Cost   depends upon following factors: 
-Dis (0, 0) = 0 cost // if both strings are same 
-Dis (i, 0) = dis (i–1, 0) +1 = 0 // if source string is empty 

-Dis (0, j) = dis (0, j–1) +1 = 0 // if target string is empty.     
 Distance algorithm is a string edit distance algorithm 
which utilizes dynamic programming for its operation. 
Levenshtein distance is the minimum distance required to change 
one string into another. The change operations are insertion, 
substitution and deletion, applied on each string's elements 
sequentially. Fig.  1 showed two examples of calculating distance 
between strings using Levenshtein distance. The edit distance 
Ds,s' between two strings s and s' is described by the following 
recursive. 

 Null B I N 
Null 0 1 2 3 
P 1 1 2 3 
I 2 2 1 2 
N 3 3 2 1 

 
Figure 4. The application of Levenshtein distance equation 

Shows the application of Levenshtein distance equation, 
the edit distance between BIN and PIN is calculated as 1 i.e. if 
single character is replaced one word can be converted to another 
word. By replacing by B word PIN can be converted to BIN. 
Words are considered as similar if the edit or Levenshtein 
distance is less than threshold value. The threshold value can be 
determined by using the word length. Since Tri index is used for 
finding the edit distance if prefix (p) of a word exceeds the 
threshold value for edit distance then all words which contains p 
as prefix will be skipped from checking the edit distance which 
in turn help in determining similar words faster. 

Levenshtein’s edit distance algorithm can be modified 
by removing the stop words. The words such as also, is, am, are, 
they, them, their, was, were etc. are ignored by search engine 
during processing are called stop word. 

Most search engines are programmed to eliminate such 
words while indexing or retrieving as the outcome of search 
query. Stop words are considered inappropriate for searching 
purposes because they occur commonly in the language for 
which the indexing engine has been tuned. These words are 
dropped in order to save both time and space at the time of 
searching in the text documents. The words which are often used 
are is, am, are, they, them, also, the, of, and, to, in which are 
insignificant in IR and text mining. Stop words are removed to 
reduce due to following reasons: 
-Each documents approximately consists 20–25% stop words. 
-Efficiency of document is improved by removing the stop 
words. 
-Stop words are not useful for searching or text mining 
to reduce indexing. 
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 N S a t u r d a y 
N 0 1 2 3 4 5 6 7 8 
s 1 0 1 2 3 4 5 6 7 
u 2 1 2 2 2 3 4 5 6 
n 3 2 2 2 3 3 4 5 6 
d 4 3 3 3 3 4 3 4 5 
a 5 4 3 4 4 4 4 3 4 
y 6 5 4 4 5 5 5 4 3 

     
  3 operations in total 
 

Figure 5. The application of Edit distance equation 

 
OPERATION#1. DELETE a 
OPERATION#2. DELETE t 
OPERATION#3. TRANSFORM r to n 

 

VI. CONCLUSION 
In information Retrieval ranking the result set is very 

much important as the user will be interested in getting required 
information. Edit distance or Leveinshtein distance computation 
is a string metric for measuring the difference between two 
sequences. Levenshtein distance is used in fuzzy search. 
Proximity ranking makes use of modified inverted list by storing 
word positions in the form of bin Id. There are other advanced 
search features like auto completion, page ranking etc. which 
will be considered in future for implementation. 

 
 
 
 

 

REFERENCES 
[1] CJ.DATE,An Introduction to DATABASE SYSTEMS, 7th edition, 

canada, 2000 
[2]http://www.cse.iitd.ac.in/~cs1150237/IIR/Sample_Output_IIR_02_D
ec.txt 
[3]https://www.researchgate.net/profile/Siva_Ravada/publication/25237

5540_AN_ENTERPRISE_DATABASECENTRIC_APPROACH_
FOR_GEOSPATIAL_IMAGE_MANAGEMENT_AND_PROCES
SING/links/0c96053ba7966389b2000000.pdf?origin=publication_l
ist 

[4]https://en.wikipedia.org/wiki/Edit_distance 
 [5]http://faculty.pucit.edu.pk/swjaffry/rpr/MURJET18EditDistance.pdf 
[6]http://www.ijcsit.com/docs/Volume%203/Vol3Issue2/ijcsit20120302

70.pdf 
[7]http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.466.2522 
[8]https://www.scholars.northwestern.edu/en/publications/efficient-

methods-for-incorporating-knowledge-into-topic-models 
[9]https://link.springer.com/chapter/10.1007/978-981-13-0755-3_6 
[10] https://github.com/ctripcorp/C-OCR/tree/master/PostProcessing 
[11]http://www.ubicc.org/files/pdf/IKE_BringingInformation_190.pdf 
[12]https://howlingpixel.com/i-en/Graph_edit_distance 
[13]https://www.ijser.org/researchpaper/Levenshtein-Distance-based-

Information-Retrieval.pdf 
[14] http://www.An Introduction to Information Retrieval, Christopher 

D. Manning PRabhakar Raghavan Hinrich Schiitze, Cambridge 
University Press Cambridge, England 
 

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9385
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              657 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386    www.ijsrp.org 

The Identification of the Strategic Role of the Child-
Friendly Integrated Public Space to Campaign the 
Importance of Children’s Right Fulfillment to the 

Environment 
Kornelia Johana Dacosta, S.Sos, M.Ikom 

 
Fakultas Ilmu Komunikasi Universitas Mercu Buana 

 
DOI: 10.29322/IJSRP.9.09.2019.p9386  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386  
 
Abstract- The Child Friendly Integrated Public Space is the 
Provincial Government of Jakarta program in the form of 
neighboring-scale park development that aims not only as a 
community space for activities, but also in an integrated manner 
that promotes child-friendly outdoor activities. Based on this 
condition, the writer conducted the research related to identifying 
the strategic role of the child-friendly integrated public spaces in 
the campaign of the importance of fulfilling children’s rights to 
the environment. In this study, the writer applied several 
theoretical concepts including the concept of public relations, 
public relations campaigns, and environmental communication. 
The method used in this research is qualitative with a case study 
design. The findings of this study indicate that the program already 
covers of Child Friendly Integrated public space in terms of 
facilities, the park is already full facilities that fit the criteria, 
wanted by children in general, most of which can be said is enough 
to meet the criteria wanted by the residents around South Meruya, 
especially for residents who are not far from the place i.e. South 
Meruya Tower, it has been able to become a child-friendly park 
that is comfortable and fun because many of the facilities provided 
are very complete to be said as the Child Friendly Integrated 
Public Space, but for security it will be safer if there is the security 
around the space, the security post will create a more organized 
security, because it will guard within 24 hours a day by using the 
alternating method. 
 
Index Terms- public space, environmental campaign & children’s 
rights 
 

I. INTRODUCTION 
he cities that are increasingly developing in Indonesia, 
especially in Jakarta has an impact on changes in land use, 

including the area of green open space. This condition affects the 
physical condition and environmental quality which is getting 
worse. One of the drivers of increased development is the 
increasing socio-economic needs due to population growth. This 
then has implications for an increasingly narrow and densely 
populated housing environment. The implication of the low green 
open space will certainly lead to lower health quality. 

         One of the challenges and critical issues in Jakarta Province 
is the fulfillment of children’s rights. In international law, there 
are approximately 31 children’s rights that must be fulfilled and 
become a compulsory affair for the state, so that children can grow 
and develop into the nation’s next generation in sustainable 
development policies. Related to this, the government rolled out 
what is called the Child-friendly city. The planning of the Child-
friendly city is one of the efforts of the government, community 
and private sector in fulfilling the rights of children who are also 
part of the community. So it is very important to plan, bearing in 
mind that there are no cities in Indonesia that truly reflect the 
concept of Child-Friendly Cities (Hernowo and Navastara , 2017: 
567). 
         Child-friendly city to be one of the strategic programs in the 
Medium Term Development Plan Jakarta 2013 - 2017. Based on 
the decision of the Minister of Women’s Empowerment and Child 
Protection of the Republic of Indonesia Number 56 Year 2010 
regarding the appointment of 10 provincial and determination to 
develop the Regency/ Child-Friendly Cities, Jakarta Province is 
included in one of the provinces designated to develop Child-
Friendly Cities together with 38 other Regencies / Cities in 
Indonesia (Hernowo and Navastara, 2017: 567).  
         Meeting the child’s needs for a clean and comfortable 
environment as a means of playing and interacting is certainly very 
important. According to child therapist Angela Hanscom, children 
need to play outside the room does have several advantages for 
children i.e. increasing the body’s immune system, supporting 
physical activity, increasing imagination, strengthening the ability 
to solve problems, and make it easier for children to get vitamin D 
from the sun. According to child therapist Angela Hanscom, 
ideally children should play outdoors at least 3 hours a day ( 
https://gaya.tempo.co ) .  
         Nowadays many parents are paying extra attention to 
children in an inappropriate way, which is to give time to play only 
with smartphones so they are not active. The word play may sound 
less serious, just to fill up spare time, even if it is not done by 
children. Whereas for children play activities are activities that are 
absolutely needed, because the world of children is a world of 
play, how they understand their world is through play. In the 
opinion of Sudono (2003: 65), play is a childhood job and a mirror 
of children’s growth and play is an activity that gives satisfaction 
to the child himself. Through play children get restrictions and 

T  

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              658 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386    www.ijsrp.org 

understand life. Child psychologists emphasize the importance of 
play for children. For children, playing is a natural and very 
meaningful activity. By playing children get the opportunity to 
have a close relationship with the environment . 
         Various studies have proven that playing has many benefits 
such as: 1) cognitive development, 2) language development, 3) 
oral development, 4) social and emotional development, 5) 
physical development, 6) creativity development (Elfiadi, 2016: 
54-55). From this research it is important for us to provide a play 
spaces for children properly and appropriately. 
         The Child Friendly Integrated Public Space is a Provincial 
Government of Jakarta program in the form of neighboring-scale 
park development that aims not only as a community space for 
activities, but also in an integrated manner also promotes child-
friendly outdoor activities. The friendliness of the public space for 
children is manifested through the participation of the government 
together with the community around the child in forming and 
supervising directly from development to management of the 
public space. This was explained in Jakarta Governor Decree No. 
349 of 2015 concerning the Implementation Team for 
Development and Maintenance of Child Friendly Integrated 
Public Spaces which underlined the existence of community 
participation as beneficiaries of the construction of the public 
space (Utami, Mugnisjah, & Munandar, 2016: 26). 
         Based on these explanations, the writer was interested in 
researching and focusing this research on how to Identify the 
Strategic Role of Child Friendly Integrated Public Space in 
Campaigning the Importance of Fulfilling Children’s Rights to the 
Environment. The purpose of this study is to analyze and describe 
what the South Meruya public space manager can formulate in an 
effort to instill the importance of fulfilling children’s rights to the 
environment through campaigns. Thus this research can provide a 
variety of recommendations related to communication innovation, 
on how to make an initial identification in a campaign program 
such as determining the goals, objectives and targets of a 
campaign program.          
 

II. LITERATURE REVIEW 
Public Relations       
         Public relations can be said as a management tool designed 
to build a variety of support both internal and external to the 
company. In addition, public relations are also needed to build a 
positive image of the company through various publicity and 
communication activities with various stakeholders (Rivero & 
Theodore, 2014: 21). In addition, public relations is generally 
associated with communication activities designed to create and 
maintain an image and good relations of the organization with its 
public (Prindle, 2011: 32 ).               
         The role of public relations can be explained i.e. 1) 
Technician Communication. Here the role of PR is seen as 
implementing technical communication. Therefore PR should be 
able to write and edit campaign activities newsletters, write news 
releases and campaign features, develop Web content about 
campaign information, create campaign communication media 
and handle media contacts, 2) Expert Pre-cyber Communication. 
PR is considered an expert. Public relations must be able to 
provide input to the leadership to finance how the campaign 
process can be done well, 3) Communication Facilitator. Public 

relations must be able to communicate the campaign message to 
the public. Both with the external public and internal public, and 
4) Problem Solving Process Facilitator. Public relations must be 
able to be a facilitator and problem solving process. PR involves 
and is involved in management (crisis) (Yuliawati and Irawan, 
211: 2016) . 
 
Public Relations Campaigns         
         Johnson-Cartee and Copeland (1997) campaign activities 
include: 1) Campaigning, I.e. problem identification, setting 
campaign objectives. According to Ostergaard (2002) “3A” needs 
to be achieved. They are awareness, attitude , and actions . These 
three aspects are interrelated and are subject to the influence (the 
target of influences), 2) campaign management is a campaign 
management starting from design, implementation, and 
evaluation. At this management stage the entire contents of the 
campaign program is directed to equip and influence aspects of the 
knowledge, attitudes and skills of the target audience. These three 
aspects are prerequisites for behavior change, 3) the evaluation 
process is a systematic effort to assess various aspects related to 
the process of implementing and achieving campaign objectives 
(Tyas, et all 2017: 59-61).  
         To achieve the objectives of the campaign, the 
communication strategies of the campaigners are facilitated by the 
existence of social media in communication activities. Social 
media can function as a network agent and a window for criticism 
and suggestions. (Rowe and Pitfield, 2018). The implementation 
of social media campaigns can be beneficial for the company 
because of the several benefits provided by this campaign: firstly, 
more people can be reached in a shorter period of time. Thus, 
many consumers can be reached because of extensive social media 
penetration and thus receive information about the (new) product 
company. Secondly, the spread of positive words through social 
networks can influence the decision making of potential customers 
and possibly increase their purchase intentions. (Baum et al. 2018: 
1). 
         In addition, Public Relations practitioners can prove the 
efficiency to the extent that they succeed in optimizing their 
communication with the public in facilitating two-way 
communication. Through two-way communication the public 
relations can analyze how well and how satisfied the participants 
are about their participation and involvement in the program, so 
that it can run in the long term. (Petrovici. 2014: 82). 
 
Environmental Communication            
         The scientific evidence about the state of global warming 
shows that the situation is now dire, and we are very close to, or 
exceeding an irreversible critical climate threshold for more than 
1,000 years. This situation requires various parties need to move 
to address global warming. To overcome this problem, one 
solution is to design and carry out environmental communication 
that can build collective awareness of world citizens in 
overcoming this problem (Brulle, 2010: 83). 
         Oepen and Hamacher explained that environmental 
communication is a planned and strategic communication process 
that is used by media products to support effective policy making, 
community participation and project implementation aimed at 
environmental sustainability. The communication environment 
involves a two-way interaction of social processes that enable the 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              659 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9386    www.ijsrp.org 

persons concerned to understand the factors specific environment 
and mutual dependence. They also respond to problems in a better 
way by using this method (Puji Lestari et all: 56: 2016). The 
environmental communication can be realized with campaign 
activities aimed at educating the public by expanding public 
knowledge often depending on asymmetric tactics of public 
relations. Tactics can be used through the use of controlled media 
(in the form of advertisements, websites, direct letters, newsletters, 
and public service announcements) and uncontrolled media (such 
as media releases, opinion pieces, and publicity of events). 
(Henderson, 2005: 122)  
         Furthermore Robert (2010) argues that environmental 
communication is a pragmatic and constructive media to provide 
understanding to the community about the environment. Therefore 
we need the strategy packaging media messages in a particular 
communication, it is intended that consciousness and community 
participation grew in environmental management. The main 
communicators in environmental communication are government 
and non-government organizations that have a commitment to 
environmental management (Herutomo, 41: 2013). Fatonah 
(2008) argues that environmental communication is one part of 
sustainable development communication using various efforts and 
methods and techniques for delivering ideas and skills from those 
who initiated development aimed at the wider community so that 
people can understand, accept and participate ( Herutomo, 40 : 
2013) . 
         The environmental communication analyzed in this study is 
related to hydroponic growing activities. This is motivated by the 
narrowness of the available land in the urban housing complex. 
The community’s knowledge has yet to be popularized about the 
optimization of the benefits of mining despite its limited extent. 
Limited information about hydroponics that not only functions to 
make use of the narrow but also at the same time can also improve 
nutrition and family welfare. Planting without soil means 
changing the way the needs of plants are supplied by irrigation, 
but that does not mean the needs of plants can be eliminated or 
reduced. In additions, plants need light and temperature. Plants 
need light, temperature and humidity in accordance with the 
original. This needs to be sculpted considering that the plant will 
not grow well without the light and temperature that suits its needs 
(Pipi at all, 2017: 73). 
         Plants that will be transferred to the hydroponic media first 
plant roots are cleaned of soil particles attached. The relocation 
should be done very carefully, and all soil particles that stick to the 
roots are cleaned (Lingga, 1984). Washing should be done in 
running water and not to damage the soft roots (Soeseno, 1985). 
After the roots are cleaned, plant them in a deep container 
carefully. Sprinkle them with enough media so that it covers the 
roots of plants. Many advantages of hydroponic cultivation 
systems compared to soil cultivation. Hasyim (1984) stated that 
hydroponic cultivation systems were cheaper and practical. There 
is very little chance for plants to die, because food is guaranteed. 
Besides that the use of fertilizers is more controlled and more 
efficient (Cheek at all, 2017: 73). 

III. RESEARCH METHOD 
         The method to be used in this research is a qualitative 
method with a single case study design. A single case study has 
three rationalizations: firstly, when the case states an important 

case in testing a well-developed theory, secondly, cases present an 
extreme or unique case and thirdly is a disclosure case (Yin. 2011: 
46). The uniqueness of the strategic role of child-friendly 
integrated public spaces to campaign the importance of fulfilling 
children’s rights to the environment is that the government tries to 
educate the public regarding the importance of fulfilling children’s 
rights to the environment. This campaign program involves the 
community as the manager of the public space, so this 
collaboration activity is very interesting to study. In this study the 
writer tried to observe, understand and analyze the implementation 
of the program.  
         The Data of qualitative research generally took in the form 
of descriptions, narratives, data, images or statements obtained 
from research subjects, both directly and indirectly in campaign 
planning conducted by the manager of South Meruya public space. 
The research employed purposive sampling technique. Purposive 
sampling is a sampling technique with a certain consideration. For 
example, conducting a research on food quality, the sample data 
source is a food expert. This sample is more suitable for qualitative 
research, or studies that do not make generalizations (Sugiyono, 
2004: 124). The chosen speaker was the manager of South Meruya 
public space. Primary data used in data collection in this study 
using the method of observation and interviews. The writer 
conducted interviews with relevant speakers and related to 
campaign planning conducted by Military District 0503 West 
Jakarta. In addition, the writer also collected data through field 
observations. Secondary data was obtained from data containing 
information value related to campaign planning conducted by 
Military District 0503 West Jakarta from the website, books, 
documents, photos and so on.  
         To ensure that the research data is valid, a data validity 
checking process is carried out. Therefore, Miles and Huberman 
explained that the technique of checking data validity includes 
three concurrent activities: data reduction, data presentation, and 
drawing conclusions (verification). Then to determine the validity 
of the data, the writer conducted a source triangulation technique 
(Yuliawati & Irawan, 2016: 29). According to Moleong in 
(Kusuma, 2018: 53) explains that in this technique the writer 
compares and checks back the degree of confidence of the 
information obtained by: (1) comparing the observations with 
interview data (2) comparing the consistency of the respondent’s 
answers by comparing what the resource person said in public for 
example, with what was said privately (3) comparing one’s 
perspective, with others in their work team. 
 

IV. RESEARCH FINDINGS 
         This research refers to the Mercu Buana University Research 
Plan with a view to realizing Mercu Buana University as a leading 
university in carrying out the Tri Dharma of Higher Education 
activities. The plan is expected to provide direction for research 
activities for the next five years both internally and by 
collaborating with the university external parties and creating 
research synergies on an ongoing basis. 
         The targeted innovation in this research is to produce an 
analysis related to the analysis of the strategic role that can be done 
by child-friendly integrated public spaces in providing an 
understanding of the importance of fulfilling children’s rights to 
the environment through campaign activities. In addition, this 
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research is expected to provide various recommendations related 
to communication innovation, regarding how the process of 
optimizing the strategic role of child-friendly integrated public 
spaces through appropriate and planned communication activities. 
The campaign activities are parts of PR work, and this is a step in 
making the public aware of what is better. This is as stated by 
Ruslan that PR campaign in the narrow sense aims to increase 
awareness and knowledge of the target audience to grab the 
attention as well as to the perception or opinion positively to an 
activity of an institution or organization (corporate activities) in 
order to create a trust and a good image of the community through 
intensive delivery of messages within a certain period of time. In 
a more general or broad sense, the Public Relations campaign 
provides continuous illumination and understanding and 
motivates the public towards a particular activity or program 
through continuous and planned communication processes and 
techniques to achieve publicity and a positive image (Libertine & 
Alodia, 2014) . 
         At the implementation stage, the campaign certainly needs 
to be prepared carefully, so that the campaign program can run in 
accordance with the targets and objectives that have been 
determined. The campaign model adapted in this research is the 
campaign of planning and management model from Cutlip which 
includes: Firstly, defining the PR problem (Situation analysis: 
what is happening today) at this stage, the reason for the formation 
of the RPTRA is the presence of a child’s playground condition 
which is currently sufficient difficult to find. Secondly, Program 
Planning and Preparation (Strategy: What should we do and say, 
why?), This socializes the public both through banners and other 
socialization. Thirdly, (Implementation: Take action and 
communicate it), organizing educational programs in the public 
space, so that through this program it is hoped that it can improve 
the quality of life of the community, specifically the development 
of a good and positive child development. Fourthly, (Assessment: 
How we have done it) the programs in the public space are always 
evaluated properly.   
         The child Friendly Integrated Public Space is the concept of 
public spaces in the form of green open spaces or parks that are 
equipped with a variety of interesting games, CCTV surveillance, 
and rooms that serve the interests of the community around the 
public space, such as library space, PKK Mart, lactation room, and 
others. The public space was also built not in a strategic position, 
but in the middle of residential areas, especially the lower layers 
and densely populated, so that the benefits could be felt by the 
people around.    
         The public space, which was initiated by the Jakarta 
Provincial Government under the leadership of Governor Basuki 
Tjanhaja Purnama, was built in large part using the donation of 
Corporate Social Responsibility funds. The role of the provincial 
government is usually to provide land. Development costs usually 
range from 400-750 million from the private sector. The 
development, monitoring and maintenance process of the public 
space also involves the surrounding community. Even 
maintenance of the park was also carried out by the community 
around public space and coordinated by the PKK mothers. It is 
hoped that the public space can help the city of Jakarta to be able 
to achieve the status of a worthy of children city while providing 
green open space for the public, especially children and seniors.    

Based on field observations and interviews with several 
informants, Ms. Maria and Ms. Baedah stated that the existence of 
public space in their area made them less worried, releasing their 
children to play, because in this public space they were guaranteed 
enough security, due to the close proximity of the house and the 
environment which is surrounded by a fence which is quite safe 
for children to play. As well as the availability of complete play 
facilities and children can also play and exercise, because in 
addition to being equipped with children’s play equipment, sports 
fields such as badminton and futsal are also equipped. 
         Various activities were carried out in the Child Friendly 
Integrated Public Space in South Meruya, West Jakarta. In 
addition to utilizing the public space as a playground for children, 
this space is also used to build a home-based business that has a 
high enough economic value. Ida Sarwono, head of the PKK in 
South Meruya Village said that almost every PKK activity was 
carried out in this public space. Aside from the location which is 
close to the residents’ housing, this public space also has enough 
space to accommodate dozens of mothers who come. In this public 
space various types of activities as a forerunner to the residents’ 
business are carried out. The activities are such as handicraft 
training, cooking, etc. 
         Theoretically, the policy for the formation of this public 
space is part of environmental communication. This is as stated by 
Oepen and Hamacher, 1999; Chox, 2010, that the communication 
environment is a communication process in a planned and 
strategic use of media products to support policy making effective, 
public participation and implementation of projects aimed at 
environmental sustainability. This explains that an environmental 
communication as a two-way interaction of social processes that 
enable the person concerned to understand certain environmental 
factors and interdependence. They also respond to problems in a 
better way by using this method. Environmental communication 
aims to improve the ability of people to be able to respond to any 
appropriate signs of the environment with the well-being of both 
human civilization and natural biological systems.  
         Through the establishment of this public space were invited 
to understand the importance of Child Friendly Integrated public 
space that played educational facilities and provided positive 
benefits for children. Of course this statement as delivered by 
Robert Cox (2010) is a pragmatic and constructive media to 
provide understanding to the public about the environment. The 
media concerns the message packaging strategy in the media to 
foster public awareness and participation in environmental 
management. The main communicators in environmental 
communication are government and non-government 
organizations that have a commitment to environmental 
management (Herutomo, 2013).  
         In addition to serve as a playground for children, the public 
space also trained motoric and strengthened children’s mentality, 
because in this public space was also possible for children to be 
able to socialize well and interact more flexibly with their friends 
who have different ethnic and religious backgrounds. This was 
where children would be trained to be tolerant and can certainly 
strengthen the unity of the nation going forward. This is as 
conveyed by Fatonah (2008) that environmental communication 
is one part of sustainable development communication that has 
been known since the 1960s is all efforts and ways and techniques 
for delivering ideas and skills from those who initiated the 
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development aimed at the wider community so that the public can 
understand, accept and participate (Herutomo, 2013). 
 

V. CONCLUSION 
         Based on the research that has been discussed previously 
obtained that this public space already covered of Child Friendly 
Integrated public space, in terms of facilities, the park was already 
full of facilities that fit the criteria, wanted by children in general, 
most of them were enough to meet the criteria hoped by residents 
around South Meruya, especially for residents who were not far 
from Menara Meruya Selatan, it has been able to become a child-
friendly park that was comfortable and fun because many of the 
facilities provided were very complete, but for the security it 
would be even safer if there was security around the public space, 
if there is a Security post, it would create a more organized 
security, because the security would guard within 24 hours a day 
by using alternating methods. 
         So it can be concluded that what is meant by child-friendly 
integrated public space is a public space that functions as a public 
open park, a vehicle for children’s development, part of child-
friendly urban infrastructure and facilities, green open space, and 
facilities for social activities. There were several characteristic that 
South Meruya Tower had.  There were various   kinds of facilities 
provided i.e. play facilities, sports facilities, leisure facilities, and 
various supporting facilities. The public space also equipped in 
terms of security. There were managers in supervising children 
while around in the space. There were trees that were part of the 
Program, which consisted of ornamental plants and 
medicines.  For convenience, the space was a smoke-free area and 
there were trees to protect visitors from the sun. There were 
various kinds of activities that were held at the space which were 
scheduled every day. In terms of accessibility, the space was in the 
middle of a residential area so that the children around them felt 
close and it was quite easy to get to the playing location in this 
public space. 
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ABSTRACT-This study aims to determine the effect of  two stay two stray on critical thinking skills and to find out how much 
improvement  two stay two stray has on students' critical thinking skills. This research is a quantitative study, the type ofresearch 
Quasi Experimental Design. Sample  in this study  of Class XI IIS-1 as an experimental  17 and XI IIS-2 as a control class 14 
students. 
The results of the hypothesis test  t-test  of the  pre-test between the control class and the experimental class the value of tcount was 
0.288 with a significance value of 0.775, so it was concluded that there was no difference in thecritical thinking skills pre-  
between the control class and the experimental class. At post-test obtained  valuet of 0.7300 with a significance value of 0.000, it 
is concluded that there are significant differences Critical thinking skills post test between the control class and experimental class 
means that there are significant cooperative learning model two stay two stray on students' critical thinking skills. Result the 
experimental class students have an N-gain value of 0.44 in the medium category. While the control class students have an N-gain 
of 0.26 with the low category. Thus be concluded that the use of two stay two stray has better influence and effectiveness than the 
use of themodel of numbered heads together  students on critical thinking skills. 
 
Keyword: Two Stay Two Stray Learning Model, Social Conflict, Critical Thinking. 

 

I. INTRODUCTION 
Education is a crucial for the sustainability of human life as a developer of human resources to be able to face various 

challenges in the future in various changes and negative impacts. Opinion of George F. Kneller in Zulfa (2010, p.1), education is 
an action and experience that has an influence on the growth and development of the soul (mind), character (character), or 
physical ability (physical ability). 

Giving social studies subjects has the aim that students have the basic ability to think logically and critically, curiosity, 
inquiry, problem solving, and skills in social life, and work together in competing in pluralistic societies, both at local, national 
and global levels (BNSP, 2008, P.445). One of the social studies subjects in high school is Sociology. 

Sociology, especially in conflict material, is a subject that has a fairly abstract scope of material and requires students to 
think critically and be able to solve problems faced. The teacher actually knows the situation that will occur with sociology 
learning, the whole material is from concepts and theories about society. Djunadi (2014) states that sociology lessons are boring 
because the approach applied by the teacher in classroom learning is less interesting. Sholahudin (2008) states that sociology 
learning is still considered as rote science where most students only memorize concepts and are less able to connect what they 
have learned with applications in society, so the class is still focused on the teacher as the main source of knowledge. In addition, 
the main method applied is lecture, so that it tends to be unattractive and boring for students. Hezti Insriani (2011) added that 
Sociology subjects are boring subjects according to some students. 

Another problem that has been experienced in the sociology learning process is that the learning activities that take place 
in the classroom are still mastered by the teacher (teacher centered) as the main source of education. Such a situation certainly 
does not involve students in developing problems so that it can reduce or even kill students' mindsets, creativity, and activeness. 

To anticipate these problems, an appropriate learning model is needed so that students can improve their critical thinking 
ability, namely cooperative learning models. Cooperative learning model is a model that can be used by teachers in the learning 
process. Each member has a role, there is a direct interaction between students, each group member is responsible for learning and 
also friends in the group, the teacher helps develop group interpersonal skills, and the teacher only interacts with the group when 
needed. That is the characteristic of cooperative learning (Isjoni, 2013, p. 20) Vigotsky in Huda (2012, p. 26) states that, if 
students interact with their friends who are more capable than them, students will be better able to use cognitive language and and 
think critically in solving problems effectively. One of the cooperative learning models is Two Stay Two Stray which is learning 
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by forming students working in study groups, and there are other groups that provide explanations of the results of discussions 
with other groups. In addition, students also work together and help solve problems and encourage students to achieve each other. 

Vygotsky added that interaction with the environment will make students gain knowledge from the results of the creativity 
and exploration of students' own knowledge. This will spur the formation of new ideas and enrich students' intellectual knowledge 
when students interact with friends or people who are more mature or smarter friends. The concept of scaffolding is a term related 
to cognitive development used by vigotsky to describe changes in support during a learning session, in which people who are 
more skilled at changing guidance are in accordance with the child's ability level. In this case, dialogue is an important tool. 

Vigotsky views that children are rich in concepts but not systematic, random, and spontaneous. Thus, the concept can be 
met with systematic, logical and rational guidance. The hope is that the cooperative learning model type Two Stay Two Stray in 
learning will lead to social interactions that motivate students to work together and discuss each other. As a result, students will be 
able to think critically and bring together ideas or ideas in learning. 

Research on the Two Stay Two Stray cooperative learning model had been previously conducted by Een Ruhama (2012), 
Anam, and Ervina Dika Tria Puspitasari (2016). The previous series of studies showed results related to an increase in learning 
outcomes that were significant after students were given lessons using the Two Stay Two Stray (TSTS) type cooperative model. 
However, there are some obstacles that arise when conducting research, namely the division of groups that require a lot of time. 
The effort to overcome the obstacle in this research is by forming groups that are as optimal as possible with similar abilities 
between groups. In addition, group division is only done once for several meetings, and researchers will further optimize the time 
allocation by determining the time needed by students at each step of learning. 

This study aims to determine the effect of two stay two cooperative learning models on improving critical thinking ability 
in the subject of social conflict in class XI IIS Madrasah Aliyah Nurul Ummah Yogyakarta. The study was To find out how much 
influence the cooperative learning model type two stay two stray has on students' critical thinking skills. 

 
II. RESEARCH METHODS 

This research was conducted at MA Nurul Ummah Yogyakarta, class XI IIS, even semester of 2018/2019 in May 2019. 
The population in this study were all students of class XI IIS at MA Nurul Ummah Yogyakarta. The sampling technique is 
probability sampling. Probability Sampling is a sampling technique that provides equal opportunities for each element (group 
members) to be chosen as sample members (Sugiono, 2014). The sample in this study were students of Class XI IIS-1 (17 
students) as an experiment group totaling 17 students and class XI IIS-2 (14 students) as a control group. 

The independent variables in this study were learning models, including the Cooperative Two Type Two Stray Type 
learning model and the Numbered Heads Together learning model. On the other hand, the dependent variable in this study is 
students' critical thinking ability in social conflict lessons. This study includes the type of research Quasi Experiment, which is 
intended to determine whether there is an effect of something imposed on the subject of research. 

This study involved two classes, namely the experiment group and the control group, where the two classes were given 
different treatments. To find out students' critical thinking ability, students are given tests twice; before treatment and after 
treatment. Table 1 describe the design of this research. 

 
Table 1. Research Desain 

 
R 01 XI 02 
R 03 XI 04 

 
 
Description: 
O1: Pretest result of experiment group 
X 1: Treatment on experiment group  
X1: Control group using NHT 
O2: Posttest result of experiment group 
O3: Pretest result of control group 
O : Posttest result of control group 
 
Data analysis was done by comparing the average score of the learning outcomes of the experimental group and the control 

group. The data obtained is tabulated then the average is searched. Before analyzing the data, the scores of each sample group are 
first determined and then processed data by calculating the average value and standard deviation, Normality Test, Homogeneity 
Test, Hypothesis Testing (t test) with the similarity test on the pretest (t test two parties). Decision making and conclusion 
drawing is done using a significance level of 5% (0.05). Data obtained from the results of the pretest and posttest were analyzed 
by the n-gain formula. N-Gain is used because it shows the difference or how much improvement in students' critical thinking 
ability before and after learning with model Two Stay Two Stray. 
 

III. RESULT AND DISCUSSION 
1. The Effect of Two Stay Two Stray Learning Model on Critical Thinking 

The results showed that there was a significant influence between the Cooperative learning model Type Two Stay Two 
Stray and Numbered Heads Together cooperative learning on the ability to think critically in social conflict subject at MA 
Nurul Ummah Yogyakarta. The results of descriptive statistical analysis on the pre-test data are not much different, both in the 
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experiment group and the control group. The mean values of the experimental and control pre-test classes were 42.82 and 
41.85 respectively. Furthermore, the posttest values in both groups were 87.88 and 69.00 respectively. 

 
Table 2. Descriptive Analysis 

Descriptive Statistics 
 N Min Max Mean Std. Deviation 
Pre 
Eksperime
n 

17 32.00 70.00 42.823
5 

8.48701 

Post 
Eksperime
n 

17 72.00 96.00 87.882
4 

5.76501 

Valid N 
(listwise) 

17     

Descriptive Statistics 
 N Min Max Mean Std. Deviation 
Pre Kontrol 14 30.00 70.00 41.857

1 
10.21204 

Post Kontrol 14 52.00 84.00 69.000
0 

8.58442 

Valid N 
(listwise) 

14     

 
 

Descriptive analysis results show that the experiment group and the control group have a pre-test value that is not 
too far away. The value obtained during the pre-test is because students do not fully have knowledge of the material to be 
studied. Students are able to work on several questions but the answer is wrong. Different conditions are found in the posttest 
results, where students have obtained the material given by the teacher, in which both groups both have an increase in the 
posttest value. However, the number of increases in the posttest grade of the experiment group is much higher than the 
control group. 

The t-test results of pretest data between groups showed a statistical value of 0.288 with a significance value of 
0.755 (> 0.05) which showed that there was no significant difference in critical thinking ability before the implementation of 
the learning model. That is, the two experiment groupes were not better than the control group in terms of ability to think 
critically or tended to be the same. 

Furthermore, after being given treatment (experiment group with TSTS and control group with NHT), obtained 
tstatistics 0.7300 with P-value 0,000 (<0.05). So it can be concluded that there are significant differences in critical thinking 
ability between the experiment group and the control group. Descriptively it was also seen that the value of the critical 
thinking ability of the experiment group was better than the control group after treatment. 

Table 3. Analysis on the critical thinking ability  
Independent Samples Test 

 

  

F Sig. T Df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. 
Error 

Differenc
e 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pre Equal variances 
assumed 

 

.577 .288 29 .775 .96639 3.35640 -5.89821 7.8309
9 

Equal variances 
not assumed   .283 25.335 .780 .96639 3.41848 -6.06939 8.0021

6 
Post Equal variances 

assumed 

 

.147 7.300 29 .000 18.88235 2.58674 13.59188 24.172
82 

Equal variances 
not assumed   7.028 21.986 .000 18.88235 2.68677 13.31012 24.454

59 
 

The difference in critical thinking ability of students who follow the learning model of Two Stay Two Stray with the 
Numbered Heads Together learning model is because each treatment has a characteristic in its application. 
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The cooperative learning model type Two Stay Two Stray can eliminate boredom because students are given the 
opportunity to interact with other groups, in order to spur the formation of new ideas and enrich students' intellectuals. In 
addition, this technique will also help students understand the concept, foster the ability to cooperate, improve critical 
thinking ability and the ability to help friends. The implementation of the type Two Stay Two Stray cooperative learning 
model contains activities that involve the activity of students in following the learning process. These activities include group 
discussions about the material being studied, so students can exchange ideas. 

The findings of this study are in line with the constructivism theory by Vigotsky which reveals that the development 
of one's thinking skills can be built with the interaction between groups. Social relations are the most important factors that 
can trigger a person's cognitive development. According to Vigotsky, through interaction with the environment, students gain 
knowledge thanks to the creativity and exploration of student knowledge. New ideas will emerge and enrich students' 
intellectual knowledge when interacting with friends or people who are more mature or smarter friends, this is what is called 
ZPD. Vigotsky's idea of the zone of proximal development underlies learning and learning theory to improve quality and 
optimize students' cognitive development. Besides ZPD, Vigotsky also put forward the concept of scaffolding which is a term 
related to cognitive development to describe changes in support during learning sessions. People who are more skilled will 
change guidance according to the child's ability level. In this case, dialogue is an important tool. Vigotsky views that children 
are rich in concepts but not systematic, random, and spontaneous. The concept can be met with systematic, logical and 
rational guidance. 

 
2. N-gain test Student Critical Thinking Ability Test. 

The results of the N-Gain achievement of the pre-test and post-test critical thinking abilities of the experimental 

class and the control class can be seen in the following table.Difference on critical thinking ability between TSTS group and 

NHT group 

Table 4 N-gain Test Results Achievement of Pre-test and Post-test Critical Thinking Ability 

 

Klass group  Pre-test 
Average Value 

post-test 
Average Value  

  N-gain Interpretation 

Eksperimental Class  42,82 87,88    0,44 Sedang  
Cntrol Class 41,85 69,00    0,26 Rendah  
Source: Primary Data Processed 

 

Based on the results of the N-gain above, it is known that the experimental class students have an N-gain value of 

0.44 in the medium category. While the control class students have an N-gain of 0.26 with the low category. Thus it can be 

concluded that the use of the two stay two stray learning model has better influence and effectiveness than the use of the 

numbered heads together model of students on critical thinking skills in social conflict material. 
 
 

IV. CONCLUSION  
1. There is a significant difference between the critical thinking ability of students who follow the learning model of Two 

Stay Two Stray with the Numbered Heads Together learning model. Students who use the learning model Two Stay Two 
Stray have better critical thinking ability than the NHT group (tstatistics> ttable / p-value <5%). In the matter of critical 
thinking ability, there are several indicators developed to measure the level of students' critical thinking ability, including 
indicators of opinion, analyzing arguments, solving problems, analyzing problems, and concluding. This is in accordance 
with the opinion of Votsotsky that students must develop their own knowledge in their minds. Students should learn 
through interaction with more capable adults or peers. These interactions help to form new ideas and enrich students' 
intellectuals so as to build students' critical thinking ability. 

2. The average value and the increase (gain) of students 'critical thinking skills in the experimental class are higher than the 
average value and the increase (gain) of students' critical thinking skills in the control class using the numbered heads 
together method 
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Abstract-  Pangasius hypophtalmus bone is a waste that can be used as raw material for gelatin. Gelatin is produced by partial 
hydrolysis of collagen in fish bones. This research aims to find out the best extraction time that produces high strength and high 
viscosity gel. The extraction time used was 5, 6 and 7 hours. The best gelatin results were obtained at 7 hours extraction time of stretch 
gel (173.3 bloom), viscosity (4.05) and amino acid glycine content (19.95%), proline (10.88%), alanine (8.05% ) 
 
Keyword: fish bone gelatin,  gel strenght, viscosity, amino acids 

 
 

I.   INTRODUCTION 

 Gelatin is produced through the partial hydrolysis of animal skin and bones. During this time the manufacture of gelatin using 
the bones and skin of rumenants animals and pigs as the raw material. This presents a problem with halal standards for Muslims and 
food security. Gelatin made from these materials has the potential to contain BSE (Bovine Spongioform Encephalopathy), anthrax, 
swine influenza. Fish bones that still become waste can be used as a material for making gelatin that meets halal standards and food 
security. 1 

 
Changes in collagen occur due to heat which causes changes in the composition of the triple helix collagen. The process of 

extraction with heat causes water to be drawn in covalently collagen and bonding formation.2 Gelatin is composed of 18 amino acids, 
among others, glycine, hydroxyproline, proline, alanine, isoleucine, methyonine.3 Glycyn comprises 2/3 of total amino acids and 1/3 of 
amino acids are composed of proline and hydroxyproline.4 Gelatin has hydrophilic properties that can absorb water as much as 5-10 
times its weight. Gelatin dissolves in hot water and forms a gel at low temperatures and is reversible. 

 
Characteristic  of gelatine can be seen its, viscosity, gel strength, and amino acids contains. Gel strength  and viscosity are 

important parameters of gelatin, because they  can affect the application of gelatin in products. The result  of amino acids are used to 
determine the content of  essensial and non-essential amino acids.
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II.   MATERIALS AND METHOD 

Materials with used in this study are Pangasius hyphthalmus bone that  was obtained from PT. Mina Perkasa 
Tulungagung, Jawa Timur, citric acid, water, aquadest, pH paper aluminum foil and filter paper. 

 
This study used an experimental method with 3 treatments and 6 replications. The variations of  time extraction were 5 hours, 

6 hours, and 7 hours. Making gelatin  from Pangasius hypophthalmus can started by degreasing proces id done by boiling water at 
80oC for 30 minutes. Then meat on the fish bones is cleaned and bone about 2-4 cm. Demineralization carried out by soaked fish 
bones in 9% citric acid Solutions for 48 hours. Demineralization proces make bones swelling (ossein). The ossein washed in 
running water to neutralized the pH. Extraction gelatin doing 5 hours, 6 hours and 7 hours 

 
III.   RESULT 

. 

 
 

Figure 1. The Result of Gel Strength 
 

 
 

Figure 2. The Result of Viscosity 
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Table 1. Amino Acids Profile 
 

No Parameter Unit Result 

\1 L-Serin % 3,04 
2 L-Asam Glutamat % 8,23 
3 L-Fenilalanin % 1,65 
4 L-Isoleusin % 1,26 
5 L-Valin % 2,18 
6 L-Alanin % 8,05 
7 L-Arginin % 6,30 
8 Glisin % 19,95 
9 L-Lisin % 2,60 

10 L-Asam Aspartat % 4,13 
11 L-Leusin % 2,55 
12 L-Tirosin % 0,37 
13 L-Prolin % 10,88 
14 L-Thereonin % 2,21 
15 L-Histidin % 0,56 

 
 

IV.   DISCUSSION 
The results of gel  strength gelatin extracted from Pangasius hypuphtalmus bone showed differences in each extraction 

time. At 5 hours extraction, gel strength was  162.79  bloom, 6 hours extraction was 168,78 boom, and 7 hours extraction was 173,3 
bloom. Gel strength  has increased with the treatment of extraction time. The  strength of the gel produced is in accordance with the 
standards set by the Gelatin Manufactures Institute of America , which is 50-300 g / bloom. Based on ANOVA, the gel strength of 
gelatin extracted from Pangasius hypophtalmus bone was found to be significantly different (P <0.05), so it can be said that the 
difference in extraction time affected the gel strength of gelatin  extracted from Pangasius hypophtalmus bone. Based on Tukey's 
advanced test, the gel strength of  gelatin with differences in extraction  time of 5 hours, 6 hours, and 7 hours  showed significantly 
different results. The strength of gel  gelatin depends on the length of the amino acid chain. The collagen  hydrolysis process depends 
on the right phase in the polypeptide chain  where hydrogen bonds are broken, cross covalent bonds and also as peptide bonds, 
the gelatin structure is produced with higher peptide chains for higher gel production.5  

 
The results of gelatin viscosity of  Pangasius hypophtalmus bone showed  differences in each treatment extraction time. At 5 

hours extraction, a viscosity was 3,17 cP, at 6 hours extraction was 3,65 cP, and 7  hours extraction was 4,05 cP. Low viscosity  
values can be caused by the extraction process, where extraction has not been able to  hydrolyze and break down the peptide bond 
structure in the skin of the protein.6  Based on ANOVA results, the gelatin viscosity of Pangasius hypophtalmus bone was found 
to be significantly different (P <0.05) so that it can be  concluded that extraction time affected the viscosity of gelatin in Pangasius 
hypophtalmus bone. Based on Tukey's advanced test, the gelatin viscosity of snapper skin  with extraction duration was 5 hours, 
6 hours, and 7 hours indicating that it was significantly different. Viscosity  values have a relationship with molecular  weight, 
molecular distribution, and average gelatin. Molecular  weight is related  to the amino acid chain produced. The longer the amino acid 
chain, the higher the viscosity value. In the 7-hour extraction treatment the highest gel  strength value was obtained. This shows that 
collagen protein is completely  hydrolyzed. 

 
Amino acid  values   with a 7 hour extraction treatment showed that amino acid content has different values where L-Serine 

was 3.04%, L-Glutamic Acid was 8 .23%, L-Phenylalain was 1.65% , L-Isoleucine was 1.26%, L-Valine was 2 .18%, L-Alanine 
was 8.05%, L-Arginine was 6.3%, Glycine was 19.95%, L-Lisine was 2,6%, L-Acid Aspartate was 4.13%,  L-Leusin was 2.55%, L- 
Tyrosine was 0.37%, L-Proline was 10.88%, L-Threonin was 2.21%, L –Histidine was 0.56%. The highest value is glycine at 19,95%, 
this is because glycine is the most found  amino acid in gelatin. This type of amino acid accounts for 23% of the  total amino acids. 
It is known that thermal stability is influenced by  the number of amino acids. Gelatin is made from the partial hydrolysis of collagen.7

 

 
 

V.   CONCLUSION 
The best treatment for making gelatin in Pangasius hypophtalmus bone is extraction time of 7 hours with a gel strength 

value of 173,3 bloom. Viscosity of 4,05 cP, and the highest amino acid was 19.95% by glycine and the lowest was 0.37% in L-
Tyrosine 
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Abstract- Carica papaya is a major type of fruit that is been 

consumed for relaxation or medicinal purpose, and this plant is 

made of different parts which seen to have different health benefit. 

The study is aimed to evaluate the effect of aqueous extract of 

Carica papaya seed and peels (back) on the testes and sperm 

morphology of male albino wistar rats. 35 adult male wistar rats 

weighing 180g divided into seven (7) groups A-G were used for 

the study and the research lasted for 4weeks. Group A served as 

the control, while B, C, D for the seed and E, F, G for the peels at 

100mg/kg, 200mg/kg and 400mg/kg for both plant part. At the 29 

days the rats were weighed and sacrificed by chloroform sedation, 

testis were harvested and fix in bosin fluid for histological 

analysis, sperm morphology test was done. The result of this study 

showed that LD50 of both seed and peels of carica papaya are both 

toxic, as peels was found to be more toxic at 1000mg instant death.  

The result reveals significant decrease in weight across all 

experimental group especially in peels group, in the examined 

histo-pathological analysis showed no alteration or any 

pathological concern the slides in the seed and a slight changes in 

the peels group F and G. Conclusively the oral administration of 

aqueous extract of carica papaya seed and peels extract showed 

sign of toxicity in the experimental rats and there for can’t be used 

in treatment of fertility problems.    

 

Index Terms- carica papaya, seed, peels, testis. 

 

I. INTRODUCTION 

t is a fact that as many as 80% of the world’s population depend 

on traditional medicines for their primary health care (WHO, 

2000). This is sequel to the fact that medicines derived from plants 

have made large contributions to human health and well being 

(Iwu et al., 1999). According to Yinger and Yewhalaw (2007), the 

reason for this prevalence is due to the facts that traditional 

medicine has remained the most affordable and easily accessible 

source of treatment in the primary health care system of resource 

poor communities. 

          At least 35,000 plant species have been recognized (Kong 

et al., 2003) and large proportion have been used for the treatment 

of several human ailments for thousands of years (Yakubu et al., 

2007) 

The testes (testicles) are the male gonads-paired ovoid 

reproductive glands that produce sperms (spermatozoa) and male 

hormones, primarily testosterone. 

          The testes are suspended in the scrotum by the spermatic 

cords, with the left testes usually suspended more inferiorly than 

the right testes (Moore et al., 2006). Sperm is produced in the 

seminiferous tubules at a rate of about 2×108 per day in the adult 

male. Each testicle has about 250-1000 seminiferous tubules in its 

lobules, with each tubule measuring about 150-250µm in diameter 

and about30-70 cm in length. The combined length of the tubules 

of one testis is about 250 m. Each tubule is a convoluted loop 

linked via a short, narrower segment, the straight tubule, to the rete 

testis, a labyrinth of epithelium-lined channels embedded in the 

mediastinum testis.  Ten to twenty efferent ductules connect the 

rete testis to the head of the epididymis. 

          Each seminiferous tubule is lined with a complex 

specialized stratified epithelium called germinal or seminiferous 

epithelium. The basement membrane of this epithelium is covered 

by fibrous connective tissue, with an innermost layer containing 

flattened, smooth muscle-like myoid cells, which allow weak 

contractions of the tubule. Interstitial cells occur in the connective 

tissue between the seminiferous tubules. 

          The seminiferous epithelium consists of two types of cells: 

Non-dividing supporting or sustentacular cells (Sertoli cells) and 

proliferative cells of the spermatogenic lineage. The cells of the 

spermatogenic lineage comprise four to eight concentric cell 

layers and their function is to produce the cells that become sperm. 

The part of sperm production that includes cell division through 

mitosis and meiosis is called spermatogenesis. The final 

differentiation of the haploid male germ cell is 

calledspermiogenesis(Mescher, 2010).Spermatogenesis is 

controlled by follicle stimulating hormone (FSH) of the anterior 

pituitary gland (Chaurasia, 2010). 

          Pawpaw (Carica papaya) is a common fruit available 

throughout the year in the tropics. The fruits, leaves, seeds and 

latex are used as a cure for many tropical diseases hence the 

common name “medicine tree” or “melon of  health”. The major 

active ingredients (carpine, chymopapain, papain, bactericidal 

aglycone, benzyl isothiocyanate, aglycoside, sinigrin, the enzyme 

myrosinand carpasemine) are present in the seeds. The fleshy part 

of the fruits (mesocarp) is a delicacy and nutrient-rich drinks of 

I 
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high demand are produced from them. However, some of the 

active substances (e.g. carpine and papain) from pawpaw are toxic. 

Carpine are present in traces in the black seeds of C. papaya. In 

large quantities, it is used to lower the pulse rate and depress the 

nervous system. (Walter Last, 2008) The papaya fruit, as well as 

all other parts of the plant, contain a milky juice in which an active 

principle known as papain is present. Aside from its value as a 

remedy in dyspepsia and kindred ailments, it has been utilized for 

the clarification of beer. The juice has been in use on meat to make 

it tender, (Wilson, 1994). The seed is used for intestinal worms 

when chewed. The root is chewed and the juice swallowed for 

cough, bronchitis, and other respiratory diseases. The unripe fruit 

is used as a remedy for ulcer and impotence, (Elizabeth, 1994). 

Fresh, green pawpaw leaf is an antiseptic, whilst the brown, dried 

pawpaw leaf is the best as a tonic and blood purifier. (Atta,1999). 

Chewing the seeds of ripe pawpaw fruit also helps to clear nasal 

congestion, (Elizabeth, 1994). 

 

II. MATERIAL AND METHOD 

          Thirty-five (35) male Wister rats weighing between 150-

180g were housed in wooden cages and allowed to acclimatize for 

two weeks before administration. The rats were feed with rat chow 

and water throughout the duration of the experiment. Rats were 

handled according to global best practices. Carica papaya was 

gotten from a garden in Anambra state and the peels were gotten 

and slice into equal part and seed were removed, both dried and 

aqueous extract was prepared. 

 

Table: 1.0: Animal grouping and dose distribution 

 

GROUP  A N I M A L E X T R A C T D O S A G E D U R A T I O N 

1 5                     N i l        N i l         2 8 

2 5 A q u e o u s  e x t r a c t  o f  C . P  s e e d 1 0 0 m g / k g         2 8 

3 5 A q u e o u s  e x t r a c t  o f  C . P  s e e d 2 0 0 m g / k g         2 8 

4 5 A q u e o u s  e x t r a c t  o f  C . P  s e e d 4 0 0 m g / k g         2 8 

5 5 A q u e o u s  e x t r a c t  o f  C . P  p e e l 1 0 0 m g / k g         2 8 

6 5 A q u e o u s  e x t r a c t  o f  C . P  p e e l 2 0 0 m g / k g         2 8 

7 5 A q u e o u s  e x t r a c t  o f  C . P  p e e l 4 0 0 m g / k g         2 8 

         The animals were kept under adequate sanitary condition 

with natural sun-light and adequate ventilation.  

         On the 29 day the animals were weighed as it was done 

before,  after which were sacrificed by chloroform sedation and 

the testes was harvested and fixed in Bouins Fluid for 

histopathological studies.The data obtained were analyzed using 

statistical package for social sciences (SPSS) version 20.0 and the 

result expressed as mean ± standard Error of mean (SEM) 

significant differences of the result were established by one-way 

Analysis of Variance (ANOVA) and the acceptances level of 

significance was p< 0.05 for all the results. 

 

III. RESULTS  

PHYSICAL AND BEHAVIOURAL CHANGES 

            Daily oral administration of carica papaya seed extract for 

30days did not induce any obvious symptom of toxicity in rats, 

weight, deaths was not recorded and no obvious clinical signs 

were found in any groups throughout the experimental period.  

            Physical observation of the treated rats throughout the 

study indicated that none of them showed signs of toxicity in their 

skin, fur, eyes, mucus membrane, or behavioural changes, 

diarrhoea, tremors, salivation, sleep, and coma. Although rats in 

group 4(high dose) showed relative weakness immediately after 

administration. 

            Gross observation of the organs showed the no change in 

color, hypertrophy and abnormal fat deposition. 

 

Table: 2.1: Comparison of rats weight before and after experiment. 

 

 P e r i o d   N M e a n ± S t d 

G r o u p  A   
I n i t i a l   5 9 3 . 7 5 ± 4 . 7 9   

F i n a l   5 1 8 2 . 5 0 ± 6 . 4 6   

G r o u p  B 
I n i t i a l   5 1 0 1 . 2 5 ± 2 . 5 0   

F i n a l   5 1 5 3 . 0 0 ± 1 0 . 1 3   

G r o u p  C 
I n i t i a l   5 1 2 0 . 0 0 ± 8 . 1 7   

F i n a l   5 1 5 5 . 0 0 ± 5 . 7 8   

G r o u p  D 
I n i t i a l   5 1 1 0 . 0 0 ± 1 1 . 5 5   

F i n a l   5 1 8 2 . 0 0 ± 2 . 8 3   

G r o u p  f 
I n i t i a l   5 1 2 0 . 0 0 ± 8 . 1 7   

F i n a l   5 1 8 0 . 0 0 ± 2 . 8 3   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9389
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              673 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9389    www.ijsrp.org 

G r o u p  g 
I n i t i a l   5 1 1 0 . 0 0 ± 1 1 . 5 5   

F i n a l    5  1 4 6 . 0 0 ± 1 0 . 1 6 

G r o u p  h 
I n i t i a l   5 1 2 0 . 0 0 ± 8 . 1 7   

F i n a l   5 1 5 3 . 0 0 ± 1 0 . 1 3   

           All data were analysed using student dependent T-test and were considered significant at P<0.05, P≤0.05 means significant, and 

P>0.05 means not significant. Result from table 4.1 showed an significant (P<0.05) increase in the body weight when the test groups 

were compared to the normal control group (group A). 

 

Table 2.2: Comparing the organ weight of the experimental groups to that of the control. 

 

R. O. W (G)  G r o u p  1 G r o u p  2 G r o u p  3 G r o u p  4 G r o u p  5 G r o u p  6 G r o u p  7 

Testes    1.61±0.16 1.21±0.02* 1.51±0.02* 2.55±0.02* 1.20±0.02* 2.42±0.02* 2.56±0.02* 

 

Data was analysed using one-way Anova, followed by multiple comparison using LSD and data was considered significant at P<0.05. 

ROW= Relative organ weight. 

 

Table2.3: COMPARING TESTESTERONE LEVELS OF THE EXPERIMENTAL GROUP TO THAT OF THE CONTROL. 

 

Testosterone  G r o u p  1 G r o u p  2 G r o u p  3 G r o u p  4 G r o u p  5 G r o u p  6 G r o u p  7 

 Levels (ng/ml) 2.75±0.13 7.13±0.25* 4.88±0.26* 3.13±0.17* 3.25±0.19* 3.42±0.24* 6.56±0.32* 

 

Data was analysed using one-way Anova, followed by multiple comparism using LSD and data was considered significant at P≤0.05 

and insignificant at P> 0.05. Table4.3 shows Significant increase in the *mean* testosterone level of test groups compared to normal 

control group. 
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IV. DISCUSSION  

            Medicinal plant over decades have been in use for 

treatment of many illness and  countries like Nigeria  herbal 

remedies are mostly  used as conventional drugs other than the 

orthodox drugs. Carica papaya seed and peel extract exhibited a 

lot of medicinal relevance (Walter Last, 2008). The papaya fruit, 

as well as all other parts of the plant, contain a milky juice in which 

an active principle known as parpain is present. Aside from its 

value as a remedy in dyspepsia and kindred ailments, it has been 

utilized for the clarification of beer; the juice has been in use on 

meat to make it tender, (Wilson, 1994). The unripe fruit is used as 

a remedy for ulcer and impotence, (Elizabeth, 1994).  Fresh, green 

pawpaw leaf is an antiseptic, whilst the brown, dried pawpaw leaf 

is the best as a tonic and blood purifier. (Atta,1999). Chewing the 

seeds of ripe pawpaw fruit also helps to clear nasal congestion, 

(Elizabeth,1994). The green unripe pawpaw has a therapeutic 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9389
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              676 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9389    www.ijsrp.org 

value due to its antiseptic quality; this makes all part of the fruit 

useful and creates interest to evaluate on the testes. 

            Result seen in table 2.1 showed changes in the body weight 

in both the peel and seed of the papaya, this shows that the seed 

and peels did not reduce appétit to stop food intake, and further 

result seen in table 2.2 which was organ weight increase in all the 

group, which is a sensitive indicator of toxicity (Thanabhorn et al., 

2006; Norazmir and Ayub, 2010). The result of body weight and 

organ weight showed significant weight increase across the test 

group, which signifies that the extract didn’t impair appetite.  

Also, the body weight of the rat increased in size as well as the 

testicular weight significantly increase in size which in support 

with Sumaia et al.,(2015)which stated that the  increase in  the 

testicular weight of the rats is due to the presence of Alkaliods, 

Flavonoids and Tanin  in carica papaya seeds. 

            The significant increase in the levels of serum testosterone 

across the experimental group when compared with control group 

and this could be due to the activities in the functions of the 

anterior pituitary and Leydig cells. The increase in the activity of 

the 17- ketosteroid reductase enzyme that converts 

androstenedione to testosterone might be another possible reason 

for increased testosterone production (Panneerdoss S. 2002). 

            The histology of the tastes treated with 100ml, 200ml and 

400ml of carica papaya seed extracted showed severe 

degeneration with spermatogenic arrest, while peel showed  

disorganization of testicular architecture and inflammatory cells 

around the seminiferous tubules. These findings agree with the 

result obtained by Lohiya et al., (1999) that the histology of the 

testes revealed arrest of spermatogenesis beyond the level of 

spermatocytes.  Nwachi et al., (2001) also reported that there was 

suppression of spermatogenesis in rats treated with extracts from 

different parts of the papaya but Udoh et al., (2005) who studied 

the effects of oral administration of caricapapaya seeds extract of 

50m/kg and 200mg/kg on the morphology of the tests revealed 

gradual degeneration of germ cells, sertoli cells and leydig cells as 

well as germinal epithelium. 

 

V. CONCLUSION 

            Based on the available scientific evidence carica papaya 

seed and peel extract has the capacity to regulate water balance, 

increase testicular weight and suppress spermatogenesis, fertility 

in rats despite in the treatment of warts, cancers, tumors, syphilis, 

alkalizine, urine, hemorrhoids and other ailments. 
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Abstract- This paper outlines the principal reason of the highest 

emergence of English language in Bangladesh with many recent 

sociolinguistic views critically. It also endeavors to draw the 

impact of English as international language on native language 

and culture. Some findings and proposal are illustrated based on 

the global history and politics of language. The relation between 

language and socio-cultural existence has got priority in this 

observation. Hopefully the paper will help people think English in 

a different look in socio-cultural and political life in post-colonial 

countries. This paper would be conducive to make future language 

policy of post-colonial countries. How language determines 

cultural and linguistic hegemony is notified vividly. Some 

suggestions for English language teachers in post-colonial 

countries including Bangladesh based on the recent 

sociolinguistics views on linguistics imperialism are proposed. 

 

Index Terms- Prospero Complex, Caliban Complex, Grassroots 

Theory, Exploitation Theory, Linguistic Imperialism, Linguicism, 

Linguistic Chauvinism, Linguistic Human Rights, Para-Diglossia. 

 

I. INTRODUCTION 

anguage is one of the most unique and powerful endowments 

to human beings. It is not only a medium of communication 

nut also a way of life and thinking. It determines the way a people 

look the world too. It bears the socio-cultural identity and 

experiences, knowledge and beliefs of an individual community. 

Due to the British colonial expansion, English language has 

occupied an important linguistic position in post-colonial 

countries. In sociolinguistics perspective, the spread of English in 

non-native countries is explained and criticized in different point 

of views. The impacts of emergence of English are also heightened 

because language is closely associated with human culture, views, 

identity and thinking. Sometimes, it is often called language 

determines our thinking and views to the world (Sapir Whorf 

hypothesis). Though there are many controversial issues too about 

it.  

 

II. PROSPERRO COMPLEX: 

        In William Shakespeare’s famous play, The Temper’ (1610), 

Prospero is the protagonist of the play. He was the Duke of Milan 

who was forced to live in a desolate island with his daughter 

Miranda. He lived in the Island in twelve year. He owned magical 

powers. Here, he found a local boy named Caliban. He made 

Caliban his servant and taught him (Caliban) his language. 

Miranda was the daughter of Prospero. She did not see any other 

human without her father earlier. They misunderstood claiming 

that Caliban tried to rape her. They thought the Caliban was 

antagonistic towards Prospero as they ruled him after capturing it 

from him. So, Prospero illustrated Caliban as a malevolence 

character man erroneously. Interestingly, Shakespeare wrote this 

play in the region of Queen Elizabeth when British started to 

discover new lands everyday including India and America, besides 

they started to march on colonization. It is thought that 

Shakespeare was very much aware and far-sighted about the 

feature of colonization and thus he drew the attribute of political 

and linguistic imperialism in this play with an objective view. 

        Here, readers find that Prospero was the colonizer in the 

island. He tried to impose his language to the native. Besides, 

Caliban is the colonized who was oppressed by the linguistic and 

cultural imperialism by Prospero. The Term ‘Prospero Complex’ 

was the coined by D.O Mannoni in his ‘Prospero and Caliban: 

The Psychology of Colonization’ published in 1964. He drew the 

views and perception of colonizer towards the native speakers of 

colonized countries psychologically and culturally. As Prospero 

always thought that Caliban was uncultured and wild like his 

language, colonizers always think that native people are savage. 

Prospero was scared that Caliban might rape his daughter. The 

negative and mean attitude of colonizers towards the colonized 

people and their culture are entitled as Prospero Complex. It leads 

them strongly to dominate native people linguistically and 

culturally. For example, we can cite the famous noble of Daniel 

Defoe named ‘Robinson Crusoe’. Here Robinson took shelter in 

an island and started to colonize over the land people. He found a 

native man whom began to teach English the first word he taught 

was ̀ master’. By linguistic imperialism, colonizers bear the dream 

to be a master of native people culturally, economically and 

politically. Before, learning the language of colonizer, they 

consider natives as savage; this view can be entitled Prospero 

Complex. The rapid spread of English after British colonization is 

often regarded as the consequence of Prospero Complex.  

        The English Education Act was a legislative Act of the 

council of India is 1835 giving effect to a decision in 1835 by 

William Bentinck, 4th Duke of Portland , the then Governor 

General of British India to reallocate funds the East India 

Company was required by the British parliament to spend on 

education and literature in India ( Wikipedia). It made the people 

of India learn English as a medium of education. The people of 

Bangladesh were also under this ordinance. The medium of 

education in British colonial period was in English. McLeay 

asserted the reason to make ordinance English as a medium of 

education stating, ‘Whether we look at the intrinsic value of our 

literature or at the particular situation of their country we shall 

L 
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see the strongest reason to think that,  of all foreign tongue is the 

most useful to our native subjects.’(McLeay) 

        Though there were a lot of debates about learning English of 

a medium of education in British colonial period. In Bangladesh 

in the period of Pakistan Government, English was the Lingua 

Franca to communicate within the east and West Pakistan as they 

both belong to different mother tongue Bengali and Urdu. After 

independence, English Became a compulsory subject in education 

both Bengali medium including now in Madrasa education too. 

According to the report of English in Action, most sectors in 

Bangladesh require some degree of English in banking; It retails 

sectors demanding the most English speakers. 20% of companies 

require a basic level of English. 38% require intermediate level of 

English and a basic 38% require general knowledge of English. At 

present in Bangladesh, English is presented and involved as a 

major subject in our curriculum. Like other colonized countries, 

the people or learners who can speak well are considered highly 

educated thought they don’t belong to any unique intellectually 

and knowledge. The people who belong to intellectuality and 

unique knowledge but having no acquisition of English are 

considered inferior. So English appears always with a domain face 

in schooling in Bangladesh like other countries of Indian sub-

continent. To evaluate people based on their language, not on their 

intellectuality, is associated to Prospero Complex. That’s why 

Fishman (1989) asserted this, ‘Education is a socializing 

institution and must never be examined without concentrating on 

the social processes that it serves and the social pressure to which 

it responds’. 

 

III. CALIBAN COMPLEX: 

         ‘Caliban Complex’ is also called dependency complex. It 

deals with the inferiority complex of the colonized people. It 

makes a limitation psychologically inside the colonized people. In 

‘The Tempest’, Shakespeare portrayed the dilemma and 

complexity of Caliban vividly. The Dependency Complex of 

colonized people leads the way to spread English over aboriginal 

people. In The Tempest by William Shakespeare, Prospero tried to 

make Caliban dependent to him by his magic. Making dependence 

helps colonizer to colonize native people. In the contexts of 

Bangladesh, People got independence politically, but they did not 

come out of Dependency Complex. People of Bangladesh have 

established an idea that without the language of dominating 

country, they can not cope with development and advancement. 

As a result, they give little attention to enrich their aboriginal 

language. Post- modern theorist and critic Frantz Fanon wrote 

excellently. ‘Every colonized people in other words, every people 

in whose soul an inferiority complex has been created by the death 

and buried its local cultural originality – finds itself face to face 

with the language of the civilizing nation; that is with the culture 

of the mother country’ . It is notified that Bangladesh People often 

feel inferiority complex for their native Bengali language this 

trend will maker a permanent dependence on speaker’s Bengali 

language. 

        English language teaching in Bangladesh is not a new 

phenomenon. English has been practiced as a contact language for 

international and intra –national communication. It paved the way 

Indian sub-continent to accept and adopt English as the medium 

of education. Mahatma Gandhi (1869-1948) asserted in colonial 

period that offering knowledge of English to millions of people in 

the Indian sub- continent will just enslaved them. Gandhi, 

logically, protested. ‘The medium of a foreign language thorough 

which higher education has been imparted in India has caused 

incalculable intellectual and moral injury to the nation’ .Gandhi 

predicated that Indian people might be enslaved politically and 

cultural by learning English language because ;language is not 

only a medium of communication  but also a medium of thinking 

an viewing the world.  

        The term ‘English as a Lingua Franca’ appears as an element 

to make empire to many cities. In Bangladesh like many others 

countries of Indian sub-continent, English is grandly learned by 

the name of Lingua Franca. Edward Said was a professor of 

literature al Columbia University, a public intellectual, and a 

founder of the academic field of postcolonial studies criticizing, 

‘The lingua Franca for metropolitan Britain: global 

Comprehensive and with so vats a social author as to be 

accessible to anyone speaking to and about the nation. This 

Lingua Franca locates England at the focal point of a world also 

resided over by its power, illuminated by its ideas and culture, kept 

productive by the attitudes of its moral teachers, artist, legislators 

(Culture and Imperialism). This term is making Euro-centric 

views of the entire world by the expansion of English. In 1992, a 

prominent sociolinguist published a book titling Linguistic 

Imperialism from Oxford University Press (OUP) where he 

launched the term LINGUISTIC IMPERIALISM to break the ice 

of considering English as lingua franca and the impacts of it in 

colonial and minor language community linguistically and 

socially. Phillips on also bravely and broadly drew the picture of 

domination and attitude of imported language speaker and 

community by the several the international. He illustrated the 

crucial mission of dominating countries to make a wide range and 

depth of their language to the different corners of the world. He 

linked the relation within the spread of English and the benefits of 

English speaking countries politically, culturally and 

economically if English becomes a lingua franc permanently.         

 

IV. GRASSROOTS THEORY:   

        In 1996, Fishman, Conroad and Rubal-Lopez jointly 

published a book of essays, named “ Post-imperial English” 

where Fishman mainly installed theory called “GRASSROOTS 

THEORY” to explain the reason of wildfire spreading of English 

in post colonial countries including Bangladesh, India, Africa etc. 

He Introduces the reasons of spreading English by world political, 

Cultural and economic fields. The theory asserts the reason of 

spreading English is just for maintaining a lingua franca and to be 

connected with globalizing, modernization and progressive 

advancement in the present world, According to the Oxford 

Handbook. Of Sociolinguistics (2013) by Robert Beyley, Richard 

Cameron and Seil Laucs, ‘The main argument of the Grassroots 

Theory is that the spread of English in the world today is not the 

product of British and American conspiracy’. Grassroots theory 

makes the legitimacy of using English by the excuse of 

internationalism and globalization. In Bangladesh, people learn 

English from the British period to present day to change their lot. 

English has      ensured their economic solvency by learning 

English. Dr. Human Azad (1998) wrote the reason of speeding 

English in Bangladesh in British period, ‘Bengali people did not 
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learn English due to the divulgence of the estheticism of English 

literature; they rather learn English by the sake of their bread and 

butter. Before the Palashi War, some advanced Bengali people 

had learnt English and thus they made business collaboration with 

English as well as earning a lot of silver coin’. This is the 

implication of grassroots theory of the expansion of English 

language in Bangladesh as well as other post-colonial countries.  

 

V. EXPLOITATION THEORY:   

        EXPLOITATION THEORY is another perception about the 

spreading of English language in the entire world especially the 

post colonial countries. EXPLOITATION THEORY claims that 

English is imposed in all over the world by the colonial masters 

for their own benefit ecumenically, culturally and politically in 

deep. So it imposed to make the colonized people enslave. 

Kandiah (2001) opined that when colonizer imposed their 

language to the native people. It makes a tense among the 

aboriginal people of the particular land. These are as a) colonized 

people need to learn English to be globalised and modernized as 

well as international communication continuum, b) they face a 

threat and confusion to be detached from their identity and 

ethnicity as imported language s always powerful politically and 

economically in consequence; linguistic and cultural imperialism 

will be naturally appeared cities often make satire ELT (English 

language Teaching) practitioners of local countries, “Army of 

Language missionaries.” 

        LINGUISTIC IMPERIALISM is very much closely 

associated with exploitation theory of spreading English 

Linguistic imperialism stands for a dominant nation’s practice of 

transferring its culture, social, political and even economical 

feature and ideologies by transferring its language to other nations. 

‘The spread of English is the result of a deliberate imperialist 

policy (Robert Phillipson, 1992). Linguistic imperialism is an 

exact phenomenon. It is very much predicted that the language of 

less powerful nation. Historically it is highly noticed from the 

ancient period to till now. In first to fourth century, Latin 

dominated over Roman Empire because they were politically, 

economical powerful in all over the Europe.    

        The idea of diglossia was coined by Ferguson (1959). It 

describes a situation where two language or language varieties 

happen side by side in a community, and each has a clear variety 

of functions. Diglossia in sociolinguistics in a term used to mean 

a speech community who speaks a language with prestigious (H-

variety) and another language in less prestigious function (L-

variety). When a powerful nation makes colonization or 

domination politically, diglossic situation often happen. An 

overlapping and exaggeration in the practice of English Language 

teaching in Bangladesh might be predicted as to turn a diglossic 

situation. Diglossia is differed as function distinction of more than 

one language within a speech community. A present distinction of 

language in Bangladesh is noticed. Young adults use frequently 

English. English is public communication and media making 

functional distinction of language. English appears to them as a 

prestigious term-beside native language is considered less 

prestigious to them. It is noticed that from the very beginning to 

present day. English speaker in social function in Bengali have got 

supreme prestige and position in society. For example, we can 

mention the statement of Seventh Sastri who was a scholars, 

religious reformer, educator, writer and historian. He cited the 

position of Bengali people, who could speak English in British 

period, ‘As they could speak and write English ungrammatically 

and without prosper structure, they got highest prestige and power 

in the society of Kolkata. They demonstrated their glory with 

colorful dress and shoes .People looked I them within tribute’. At 

present day the social situation in Bangle looked same. People feel 

proud to perform English in public place mentally. Sunil 

Gangopadhyan, Indian Bengali poet and novelist, depicted the 

diglossic situation of Bengali sadly, At present I notice strangely 

many Bengali people feel inferiority complex within Bengali 

language and culture. They disregard Bengali badly. We do not 

speak Bengali every situation and place. We feel proud of if our 

Children do not learn Bengali language (A-mari-bangla-bhasha). 

This observation predicated that perhaps Bangladesh is marching 

on a diglossic situation pragmatically. The trend of diglossia in 

Bangladesh can be entitled as PARA-DIGLOSSIA. It is also a 

major reason for the rapid emergence of English language in social 

function is Bangladesh.  

        In post-colonial countries including Bangladesh, many 

prejudices prevail in socio-culture context. LINGUICISM is one 

of the taboos existing among the colonized people. Linguicism 

means the belief that one language is superior to other language. 

The term was coined in the 1980s by linguist Tove Skutnabb-

Kangas. It comes forward to evaluate people by their tongue which 

is a socio-political prejudice. No land is barren culturally, 

politically, artistically as well as intellectually. Every native 

speaker has won culture, tradition, and way of life that build its 

civilization. Päivi Gynther stated vividly, ‘Fundamentally, 

linguicism is a matter of depriving people of power and influence 

due to their language (Beyond Systemic Discrimination. Martinus 

Nijhoff, 2017). Undoubtedly it is LINGUSTIC CHAUVINISM to 

claim that one civilization is superior to other. One language is 

superior to other, and one race is superior to other. Tove Skutnabb-

Kangas made parallels between hierarchisation on the basis of 

racism, ethnicism and Linguicism, Linguicism is the belief or 

attitude; besides linguistic imperialism is the action of domination 

language on dominated language. Discrimination based on race, 

gender or language is regarded as the violation of human rights. 

No language speaker can consider other language speaker less 

prestigious then them. There are two sorts of Linguicism; they are 

intra-linguicism (within the variety of same language) and inter-

linguicism within two or more different languages). Intra-

linguicism prescribes that one variety is standard over another 

variety and thus its insults the existence of local dialects of 

particular language too. Local varieties are also asset of particular 

language they must not be insulted or unaccepted inter-linguicism 

is the psychological arrogant attitude, values and hegemonic 

beliefs that the language of dominating country is superior to 

dominated country.                                       

        The moment against Linguicism is labeled as LINGISTIC 

HUMAN RIGHTS. Robert Phillipson (1998) defined, Linguistic 

human rights are a set of edemas and principles that are ascribed 

universal validity and interlinked with democracy freedom and 

popular representation in the political process. Linguistic human 

right is marketed globally, but need to be discussing if they do not 

apply to the entire world’s language’. In Bangladesh, the medium 

of education should be assigned in native language with native 

verity. It is the right of every individual to get the change of 
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education in their native language with native variety. There are 

many tribes in Bangladesh who have own linguistic identity; and 

thus written from of their education needs to be formed which will 

help them to full fill their linguistic human rights. Spanish linguist, 

journalist and literary critic Fernando Lazaro Career stated, ‘A 

natural language is the archive where the experiences knowledge 

and beliefs of a community are stored’. So, if we violate the 

linguistic rights of tribal people, it will be a threat on their 

experiences, knowledge and belief’s virtually.   

          

VI. CONCLUSION:  

        In Short, the impacts of English over post colonial countries 

including Bangladesh are vivid by the above discussion. To get rid 

of linguistic imperialism as well as to upright linguistic human 

rights, there are some responsibilities of post-colonized people as 

well as language policy makers. Every language is unique, 

resourceful as well as identity bearer. No language is superior or 

in inferior to another language. We have to keep in mind that 

language does not make knowledge. The Knowledge and 

economic power of speaker of particular language speaker make 

the language powerful. Some Suggestions for the future language 

policy and English teaching of post-colonial counties are given 

herewith.        

1. ‘Linguistic Human Right’ should be kept in mind to sustain 

individual’s linguistic right. Opportunities need to be given to 

nurture mother tongue in social and educational field.  

2. Language policy makers have to think Linguicism as 

racialism. Language Policy name’s have to think Linguicism 

as racialism. Language Policy and implication act must be 

free from Linguicism because Linguicism is a cause to 

Linguistic Human Right.  

3. Local ELT (English Language Teaching) Practitioners need 

to develop their own ELT materials where local linguistic 

features will be reflected. This study thinks that is will help 

the local leaner’s to adopt second language successfully as 

condiment.  

4. Linguistic democracy is a new phenomenon in 

sociolinguistics that can be a panacea to be accepted in local 

English learning countries. It will also make democratic rights 

to young leaner’s contribute in the field of development cycle 

of any particular language like English.       

5. ELT Practitioner should be aware of the domination of the 

culture of dominated countries. It is very necessary at present 

to develop and include the features of local culture in ELT 

materials.  

6. Cultural hegemony should be stopped in the field of second 

language acquisition. EIT teacher should be concerned about 

their learners no to adopt the foreign cultures, customs, 

practices which are contradictory to local culture and national 

views and ideology.  

7. Learners and teachers need to think that English is not learned 

for the native speaker’s superiority but a way to their (local 

People) admitting equal status in global communication.  

8. The history and civilization of local or indigenous people 

needs to be included in ELT curriculum of Post-colonial 

countries to demolish linguistic hegemony and in ferocity 

complex.        

9. Local phonological features and varieties should be given 

prestige in intra-national and international communication. 

Because it is essence of sound of local people that cannot be 

insult and should not be uprooted at all.  

10. The relation and interrelation within language and 

nationalism is very sensitive. Sometimes language determines 

identity of any particular people as well as language 

community. If a language community considers second 

language or the language of dominant people, there is a 

possibility to think it as diglossia. So, ELT material 

developers need to be concerned about exaggerated 

importance and appreciation of second language.      

11. To make an emergence of local variety of English, free from 

the domination of native English speakers and agencies are 

must.   

12. De-nationalized English is a challenge for local ELT 

practitioners of post-colonial countries as well as learners. To 

adopt this. ELT practitioners and learner should confident and 

sophisticated on their individual varieties.  

13. To evaluate English language proficiency, post-colonized 

people still depend on the exam system of colonizer. This is 

also a fact of imperialism. Local testing system of English 

language in post colonial countries is need to be developed to 

evaluate English  language proficiency test accumulating 

local varieties which will be free from the linguistic 

domination.  

14. To establish local variety of English by post colonized people; 

publication writhing and literary works are must. Literature 

and publication by the features of local varieties can make it 

established globally.  

15. Unnecessary adopting and boring foreign words within the 

native language is a tense of language suicide. E.I.T 

practitioners and second language learner need to be 

concerned about language suicide.  It is often seen that young 

adults unexpectedly use foreign diction with arrogance they 

also consider this practice as smartness or tread and fashion. 

Most of Bangladesh Young adults used English greeting and 

slang in Public Communication as a sign of smartness leaving 

their native tradition and manner. These types of special 

expressions appear to them very lubricate and gradually be 

adopted replacing local expressions. In consequence, 

language suicide occurs in post-colonial countries.                            
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Abstract- Learning to solve problems is one of the primary 

objectives in teaching and learning mathematics. However, 

results of the different achievement tests continued to show that 

problem solving is still one of the least learned skills in 

mathematics which is attributed to several cognitive and affective 

factors. This study investigated the direct and indirect effects of 

the identified cognitive and affective factors on the mathematical 

problem solving performance (MPSP) of Grade 8 students. The 

sample consisted of 446 students of whom 196 (44%) were males 

and 250 (56%) were females. Data were gathered using 

achievement tests and survey questionnaires. Pearson r, 

regression and path analyses were used to determine which of 

the identified factors has/have direct and/or indirect effects on 

MPSP. Findings revealed that reading comprehension and 

computational skill have causal effects on MPSP which together 

explained 29.20% of its variance. Furthermore, results showed 

that reading comprehension had direct and indirect effects on 

MPSP while computational skill had only a direct effect. The rest 

of the variables such as academic motivation, reading attitude, 

mathematical attitude and mathematical belief had no direct 

effects on MPSP but only showed indirect effects revealing that 

these variables acted only as mediators of the effects of one 

variable to other variables including MPSP. 

 

Index Terms- mathematical problem solving performance, 

cognitive factors, affective factors 

I. INTRODUCTION 

Mathematics plays an important role not only in an 

individual’s full development, but it plays an essential role in 

both national and global development as well (Musasia, Nakhanu 

& Wekesa, 2012). In fact, one will find it difficult to imagine a 

life and a world apart from mathematics since all human efforts 

from the simplest one to the most sophisticated are in one way or 

another connected to and influenced by the subject.  

Despite the importance of mathematics and the role it plays 

in our daily lives, it is still considered by students as one of the 

most difficult subjects to learn, boring, not very practical and 

requires a special ability that is not always within everyone’s 

reach (Ignacio, Nieto & Barona, 2006) due to its symbolic and 

abstract nature in addition to the fact that it involves problem 

solving. 

Problem solving is one of the necessary skills to be 

successful in the study of mathematics. In fact, three decades 

ago, it has been recommended by the US National Council of 

Teachers of Mathematics to be the focus and one of the major 

objectives in teaching and learning the subject. Considered as 

one of the most complex intellectual functions, it is defined as a 

higher order cognitive process that has been refined and 

systematized to address the different challenges people encounter 

in their daily lives (Microsoft Student 2009).  

However, results of the different achievement tests (both 

local and national) continued to show that problem solving is still 

one of the least learned skills in mathematics which is attributed 

to several cognitive and affective factors. For this reason, the 

researcher would like to determine which of the identified 

cognitive and affective factors influence students’ mathematical 

problem solving performance viewing positively that in the light 

of coming up valuable results, some improvement could be done 

along with the hypothesized student variables. 

 

Conceptualization of the hypothetical path model 

The role of cognitive and affective factors has long been 

recognized in the area of human learning (Mendoza, 2015). In 

fact, several theories have already been made to explain how 

learning and problem solving occur some of which served as 

basis for conducting this study. For instance, advocates of 

cognitive psychology considered problem solving as a cognitive 

process that includes introspection, observation and the 

development of heuristics (Hardin, 2002). This is due to the fact 

that problem solving involves several cognitive skills which 

include but not limited to reading comprehension, translating 

verbal phrases to mathematical phrases and simplifying and 

evaluating algebraic expressions. 

However, Larsen (2013) in her thematic literature review on 

attitude in mathematics, said that though learning mathematics 

(problem solving included) may be considered as a cognitive 

challenge, it is also an affective one. In fact, several studies have 

been conducted investigating the role of the affective dimension 

in mathematics achievement and problem solving which are clear 

manifestations that humans are not only cognitive individuals, 

but also social persons with beliefs, emotions and views that 

could somehow influence their learning styles and learning 

outcomes (Nicolaidou & Philippou, 2002).  

In this connection, Mendoza (2015) highlighted that while it 

is true that cognitive factors are important in improving students’ 

achievement in general and problem solving in particular, we 

should not take for granted the affective factors that play an 

equally important role in learning. Cognitive factors considered 
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in this study include reading comprehension and computational 

skill while the affective factors include academic motivation, 

reading attitude, mathematical attitude and mathematical belief.  

In this study, it was hypothesized that students with higher 

levels of reading comprehension and computational skill will 

have better performance in mathematical problem solving 

(Orhun, 2003; Vilenius-Tuohimaa, Aunola & Nurmi, 2008; Hite, 

2009; Ajogbeje, 2012; Fuchs, Fuchs, Hamlett, Lambert, Stuebing 

& Fletcher, 2008; Krawec, 2010; Nizoloman, 2013). Similarly, 

students with positive reading attitude, positive mathematical 

attitude and positive mathematical belief were assumed to 

perform better in reading comprehension, computational skill and 

mathematical problem solving than their counterparts with 

negative attitudes (Nicolaidou & Philippou, 2002; Bassette, 

2004; Parker, 2004; Steiner, 2007; Zan and Di Martino, 2007; 

Pimta, Tayruakham & Nuangchalem, 2009; Sangcap, 2010; 

Michelli, 2013). Furthermore, students who have good reasons to 

go to school and are motivated to participate in the teaching-

learning process were assumed to demonstrate better 

computational skill, higher reading comprehension level and 

better mathematical problem solving performance (Middleton 

and Spanias, 1999). Thus, the researcher developed the following 

hypothetical path model showing the different relationships to be 

explored and examined.  

 

Fig. 1. Hypothesized path model of mathematical problem 

solving performance. 

 

Objectives of the study  

This study investigated the effects of the hypothesized 

cognitive and affective factors on students’ mathematical 

problem solving performance, which served as a basis in coming 

up with the theoretical path model of MPSP. Specifically, it 

sought to determine the performance level of students in 

mathematical problem solving, test if significant relationships 

exist between MPSP and the hypothesized causal factors, 

identify the direct and /or indirect effects of these hypothesized 

factors on students’ MPSP and develop a path model relating 

MPSP to the significant factors. 

 

II. METHODOLOGY 

 

This study used the descriptive-correlational research design. 

The respondents of this study were the 446 grade 8 students 

which were selected using universal sampling technique. 

Achievement tests were given to students to determine their 

levels in computational skill, problem solving and reading 

comprehension. Students’ computational skill was measured 

using the Basic Mathematics Quiz (Johnson and Kuennen, 2006). 

Their problem solving performance was determined using the 

Mathematics Processing Instrument (Suwarsono as cited in 

Krawec, 2010) while their reading comprehension level was 

measured using items taken from a national standardized test. 

Pilot study was conducted and extreme group method item 

analysis was made on these instruments in order to test the 

suitability and clarity of these questionnaires to the respondents 

which resulted to discarding some of the items in basic 

mathematics quiz and mathematics processing instrument. 

Other variables involved in the conduct of this study were 

measured using survey questionnaires. The researcher used a 5-

point Likert-type scale with values ranging from 1 “strongly 

disagree” to 5 “strongly agree”. These questionnaires included: 

1) Reading Attitude Survey (Sani and Zain, 2011); 2) 

Mathematics Attitude Scale (Yasar, 2014); 3) Mathematics 

Belief Scale (Lazim, Abu Osman & Wan Salihin, 2004); and 4) 

Academic Motivation Scale (Vallerand, Pelletier, Blais, Briere, 

Senecal & Vallieres, 1992). These survey questionnaires were 

also subjected to a pilot study and Cronbach’s alpha was used to 

estimate the internal consistency reliability of each instrument. 

Results revealed that Cronbach’s alpha values of these 

instruments were within the acceptable range. 

Students’ questionnaire score was in a score-sum format, 

that is, their total score was determined by adding all their 

responses to the items given (per variable) which was used to 

determine their level of measurement for that specific variable.   

Prior to the analysis, the data collected were entered, coded and 

some were reversed coded using a spreadsheet program. The 

researcher then used a statistical software as a device for 

computation with the following employed statistical tools: 

frequency count and simple percentage, mean and standard 

deviation, Pearson 𝑟 and regression analysis. 

 

Ethical Consideration 

In order to protect respondents’ privacy, identity and 

anonymity, information given by them was treated with utmost 

confidentiality through various confidentiality procedures. 

Respondents’ informed consent was sought first and they were 

given the right to refuse if they do not want to be involved in the 

study. Participants of the study provided their answers 

voluntarily thus no financial compensation or any other incentive 

was given to them. Likewise, no monetary cost was involved on 

the part of the students.  

 

III. RESULTS AND DISCUSSION 

 

Data Normality 

Prior to any multivariate analysis, certain assumptions about 

the gathered data have to be considered and addressed, one of 

which is data normality. This is because deviation from 

normality to a significant degree when not resolved can greatly 

affect the results of the data analysis (Nasser as cited in 

Mendoza, 2015). Results revealed that skewness and kurtosis 

values for all variables were all below 1 suggesting an 

approximately normal distribution (Brown as cited in Mendoza, 

2015).  
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Profile of the Respondents  

Table 1 presents the profile of the respondents along the 

different exogenous and endogenous variables. As presented, it 

can be observed that generally, the study population (Grade 8 

students) showed positive reading attitude (mean = 42.43). 

However, as to reading comprehension, the students indicated 

below average performance level (mean = 3.74).  Meanwhile, the 

table further revealed that the students’ academic motivation was 

on average level as indicated by its mean score of 109.63.  

Furthermore, results also showed that while students 

indicated positive mathematical attitude (mean = 67.88) and 

positive mathematical belief (mean = 71.06) however they have 

demonstrated below average performances both in computational 

skill (mean = 3.44) and mathematical problem solving (mean = 

3.54). 

 

Table 1: Profile / Level of the respondents along the different 

variables 

Predictor Variables / 

Factors 
Mean SD Description 

Reading Attitude 42.43 6.34 Positive 

Reading Comprehension 3.74 1.56 
Below 

Average 

Academic Motivation 109.63 12.52 Average 

Mathematical Attitude 67.88 8.52 Positive 

Mathematical Belief 71.06 8.20 Positive 

Computational Skill 3.44 1.95 
Below 

Average 

Mathematical Problem 

Solving Performance 
3.54 1.60 

Below 

Average 

 

Correlation Between Mathematical Problem Solving 

Performance and Predictor Variables  

Table 2 reflects the Pearson Product Moment Correlation 

coefficients between each pair of variables involved in the study. 

As reflected, two sets of observations can be extracted and these 

are: 1) correlation coefficient values between each pair of the 

hypothesized causal factors (both exogenous and endogenous 

variables) and 2) correlation coefficients between MPSP and 

each of the hypothesized causal factors.  

 

Table 2: Correlation between mathematical problem solving 

performance and predictor variables 

Predictor Variables 2 3 4 5 6 

Mathematical 

Problem 

Solving 

Performance 

1.Reading Attitude .35* .32* .45* .34* .27* .17* 

2. Reading 

Comprehension 
- .35* .32* .26* .56* .47* 

3. Academic Motivation  - .48* .57* .43* .24* 

4. Mathematical Attitude   - .62* .36* .19* 

5. Mathematical Belief    - .26* .15* 

6. Computational Skill     - .49* 

Note.  *p-value < .01 

 

Taking into consideration the correlation coefficients 

between exogenous and endogenous variables, it can be observed 

that all of the relationships between each pair of these variables 

were statistically significant. Generally speaking, in the 

correlation analysis presented, 𝑟 – values which were greater 

than or equal to 0.15 were considered statistically significant. 

As to which of the hypothesized causal factors were 

significantly related to MPSP, the data revealed a significant 

relationship between MPSP and each of the following variables: 

reading attitude (𝑟 = .17, 𝑝 < .01) , reading comprehension (𝑟 =
.47, 𝑝 < .01), academic motivation (𝑟 = .24, 𝑝 < .01), 

mathematical attitude (𝑟 = .19, 𝑝 < .01), mathematical belief 

(𝑟 = .15, 𝑝 < .01) and computational skill (𝑟 = .49, 𝑝 < .01). 

 

Regression Analyses of the Endogenous Variables and their 

Respective Hypothesized Causal Factors 

In the present study, four regression analyses were 

performed to determine the path coefficients of the hypothesized 

causal factors in the proposed model, and later on, the impact of 

each of the hypothesized causal factors on the mathematical 

problem solving performance of the students. The analyses 

included four endogenous variables, namely: mathematical 

attitude, reading comprehension, computational skill and 

mathematical problem solving performance, each of which 

served as a dependent variable one at a time, with their 

corresponding hypothesized exogenous variables. 

 

Mathematical Attitude. In the proposed path model, 

mathematical belief was assumed to affect students’ 

mathematical attitude. As presented in Table 3, the model 

significantly predicted students’ mathematical attitude 

[𝐹 (1,444)  =  277.297, 𝑝 <  .001]. Furthermore, it indicates 

that 38.30 % of the variation in students’ mathematical attitude 

can be attributed to their mathematical belief (𝑡 = 16.652, 𝑝 <
.001). 

 

Table 3. Regression Analysis on Mathematical Attitude and Its 

Identified Causal Factor 

Variables 

Unstandardized 

Coefficients 
Standardized 

Coefficients 

(Beta) 

t p 

𝐵 
Standard 

Error 

(Constant) 22.124 2.766 - 7.999 .000 

Mathematical 

Belief 
.64 .039 .62 16.652 .000 

𝑅 =  .620;  𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2  =  .383;  𝐹 (1, 444)  =  277.297;  𝑝 <  .001 

 

Reading Comprehension. In this analysis, two independent 

variables were assumed to affect students’ reading 

comprehension level (reading attitude and academic motivation). 

Table 4 reveals that the model significantly predicted students’ 

reading comprehension level [𝐹(2,443) = 49.680, 𝑝 < .001]. It 
also shows that academic motivation (𝑡 = 5.901, 𝑝 < .001) and 

reading attitude (𝑡 = 5.741, 𝑝 < .001) significantly predicted 

students’ reading comprehension which together explained 18% 

of its variance.    

 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9391
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              685 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9391    www.ijsrp.org 

Table 4. Stepwise Regression Analysis on Reading 

Comprehension and Its Identified Causal Factors 

Variables 

Unstandardized 

Coefficients 
Standardized 

Coefficients 

(Beta) 

t p 

𝐵 
Standard 

Error 

(Constant) -2.60 .65 - 
-

4.006 
.000 

Academic 

Motivation 
.03 .01 .27 5.901 .000 

Reading 

Attitude 
.06 .01 .26 5.741 .000 

𝑅 =  .428;  𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2  =  .180;  𝐹 (2, 443)  =  49.680;  𝑝 <  .001 

 

Computational Skill. In the present study, five independent 

variables were believed to affect students’ computational skill 

(reading attitude, reading comprehension, academic motivation, 

mathematical attitude and mathematical belief). Table 5 shows 

that the model significantly predicted students’ computational 

skill [𝐹(3, 442) = 91.938; 𝑝 < .001]. It can also be observed 

that reading comprehension (𝑡 = 10.95, 𝑝 < .001), academic 

motivation (𝑡 = 5.09, 𝑝 < .001) and mathematical attitude (𝑡 =
2.56, 𝑝 < .05) significantly predicted students’ computational 

skill which  together explained 38% of the variation of the 

students’ computational skill. 

 

Table 5. Stepwise Regression Analysis on Computational Skill 

and Its Identified Causal Factors 

Variables 

Unstandardized 

Coefficients 
Standardized 

Coefficients 

(Beta) 

t p 

𝐵 
Standard 

Error 

(Constant) -4.18 .72 - -5.77 .000 

Reading 

Comprehension 
.56 .05 .44 10.95 .000 

Academic 

Motivation 
.04 .01 .22 5.09 .000 

Mathematical 

Attitude 
.025 .01 .11 2.56 .011 

𝑅 =  .620;  𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2  =  .380;  𝐹 (3, 442)  =  91.938;  𝑝 <  .001 

 

Mathematical Problem Solving Performance. Finally, all 

independent variables which were found to be significantly 

correlated with students’ mathematical problem solving 

performance were included in the analysis. As reflected in Table 

6, the model significantly predicted students’ mathematical 

problem solving performance [𝐹(2, 443) = 92.806, 𝑝 < .05]. 
Similarly, it can be observed that reading comprehension (𝑡 =
6.06, 𝑝 < .05) and computational skill (𝑡 = 6.74, 𝑝 < .05) 

significantly predicted students’ mathematical problem solving 

performance. These two variables together accounted for 29.20% 

of the total variation of the dependent variable (mathematical 

problem solving performance). 

 

 

 

 

 

 

Table 6. Stepwise Regression Analysis on Mathematical problem 

solving performance and Its Identified Causal Factors 

Variables 

Unstandardized 

Coefficients 
Standardized 

Coefficients 

(Beta) 

t p 

𝐵 
Standard 

Error 

(Constant) 1.5 .17 - 8.86 .000 

Computational 

Skill 
.27 .04 .32 6.74 .000 

Reading 

Comprehension 
.30 .05 .29 6.06 .000 

𝑅 =  .543;  𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2  =  .292;  𝐹 (2, 443)  =  92.806;  𝑝 <  .001 

 

The Final Path Model 

After a series of stepwise regression analyses, both 

significant and insignificant path coefficient values (standardized 

coefficients) were observed. Variables with insignificant values 

were considered non-causal variables on students’ mathematical 

problem solving performance (MPSP) which means that no link 

or connection had been observed between those variables and 

MPSP.  

Overall, on the basis of the preceding analysis, it led the 

researcher to finalize the proposed theoretical path model of 

MPSP, indicating clearly that both reading comprehension and 

computational skill influence MPSP.  That is, reading 

comprehension has both direct and indirect effects on MPSP 

while computational skill has only direct effect on MPSP. The 

rest of the variables such as academic motivation, reading 

attitude, mathematical attitude and mathematical belief may have 

no direct effect on MPSP but they have indicated indirect effects, 

revealing that these variables acted only as mediators of the 

effects of one variable to other variables, including MPSP.  

 

 
Fig. 2. Final path model of mathematical problem solving 

performance. 

 

Direct, Indirect and Total Effects of Causal Variables on 

Mathematical problem solving performance 

Table 7 summarizes the results of the path analysis 

indicating separately the direct, indirect and total effects of each 

significant variable on students’ mathematical problem solving 

performance. As shown in the table, among the six significant 

variables, only two came up to have significant direct effects on 

students’ MPSP which were reading comprehension ( =
.29;  𝑡 =  6.06, 𝑝 <  .001) and computational skill ( =
 .32;  𝑡 =  6.74, 𝑝 <  .001). The other factors such as academic 

motivation, reading attitude, mathematical attitude and 
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mathematical belief do not have significant direct effects on 

MPSP.  However, these factors may not have direct effects on 

MPSP, nevertheless, they have indicated indirect effects (.15, 

.11, .04, .02, respectively) revealing that these variables acted 

only as mediators of the effects of one variable to other variables 

including MPSP.  

  

Table 7. Direct, indirect and total effects of causal variables on 

mathematical problem solving performance. 

Predictor Variables / 

Factors 

Effects 
Description 

Direct Indirect Total 

Computational Skill .32 - .32 Large 

Reading 

Comprehension 
.29 .14 .43 Large 

Academic Motivation - .15 .15 Small 

Reading Attitude - .11 .11 Small 

Mathematical Attitude - .04 .04 Very Small 

Mathematical Belief - .02 .02 Very Small 

 

Discussions 

As presented in the previous section, findings of this 

investigation mostly agree with the findings and conclusions of 

other similar studies conducted. Specifically, with regards to 

reading attitude and reading comprehension, it was observed that 

a significant relationship existed between them and each of the 

following variables: academic motivation, mathematical attitude, 

mathematical belief and mathematical problem solving 

performance. Such findings were consistent with the claim that 

reading attitude and reading comprehension affect students’ level 

of achievement through its influence on factors such as 

engagement and practice (Parker, 2004). This means that 

students with positive reading attitude displayed higher 

achievement than their peers with negative attitude (MacQuillan, 

2013). 

Similarly, since reading is important in the development of 

several academic and intellectual skills like problem solving and 

critical thinking (Koroglu and Guzel, 2014), attitude towards 

reading must have played an essential role in the development of 

those skills. In fact, it was found out in some studies that reading 

attitude played a fundamental role in forming, developing and 

using lifelong reading skills (Parker, 2004) which later on will 

enable individuals develop their creativity, abilities, thoughts, 

imaginations, cognitive and motor skills (Ayhan, Simsek & 

Bicer, 2013). 

Furthermore, several studies had also shown that reading 

comprehension was significantly and consistently related to 

mathematical problem solving performance (Orhun, 2003; 

Vilenius-Tuohimaa, Aunola & Nurmi, 2008; Hite, 2009) which 

means that failure to comprehend what the problem is trying to 

communicate will hinder students from solving the problem 

correctly (Yeo, 2005). This is due to the fact that problem 

solving requires students to use the given text to identify what 

are known and what are unknown which will then be used to 

construct a number sentence that relates them to derive the 

calculation problem in finding the missing information (Fuchs et 

al, 2008).  

As to academic motivation, significant relationships were 

observed with each of the following variables: mathematical 

attitude, mathematical belief, computational skill and problem 

solving performance. It is quite a valid argument that students 

who had good reasons to go to school and were motivated to 

actively participate in the teaching – learning process will have 

better computational skill and better mathematical problem 

solving performance (Middleton and Spanias, 1999).  

Moreover, improved attitudes and motivation in 

mathematics will lead to greater effort which later on will result 

to enhanced mathematics achievement (De Paolo and McLaren, 

2006). However, students who may have considered schooling 

and learning a burden and at the same time a demanding task will 

most likely result to poor computational skill and poor 

mathematical problem solving performance.  

It was also found out that mathematical attitude, 

mathematical belief, computational skill and mathematical 

problem solving performance are significantly correlated with 

each other which to some extent proved that learning 

mathematics is not only a cognitive challenge but also an 

affective one (Nicolaidou and Philippou, 2002; Pimta, 

Tayruakham and Nuangchalem, 2009; Larsen, 2013; Michelli, 

2013). This finding suggested that what students think about 

mathematics influences their feelings and predisposition toward 

the subject (Blanco, Barona & Carrasco, 2013). They pointed out 

that students’ negative beliefs about mathematics would likely 

result to unfavorable mathematical attitude which can then be 

made manifested in their avoidance or rejection of any 

mathematics related tasks. This finding further implied that 

positive mathematical attitude and mathematical belief will likely 

result to better computational skill and mathematical problem 

solving performance (Zan and Di Martino, 2007; Grootenboer 

and Hemmings, 2007). Likewise, it also confirmed the idea that 

superior computational skill can have direct (positive) effect on 

mathematical problem solving performance (Krawec, 2010; 

Ajogbeje, 2012; Nizoloman, 2013). 

IV. CONCLUSION AND RECOMMENDATION 

Due to the importance of mathematics in everybody’s lives 

and the role it plays in both national and global development, 

learning the subject should be considered as a necessity rather 

than an option. For over three decades now, teaching and 

learning the subject have been directed to and focused on 

problem solving. Despite new efforts to address students’ 

deteriorating performances in mathematics and problem solving, 

the same scenario persisted to appear deserving earnest and 

immediate attention.  

Results of the present investigation revealed that 

mathematical problem solving performance is generally 

cognitive in nature, however, affective factors such as academic 

motivation, reading attitude, mathematical attitude and 

mathematical belief indicated indirect effects making it an 

affective challenge as well. 

 

Furthermore, certain corrective measures / interventions may 

be done in enhancing students’ mathematical problem solving 

performance by taking into consideration the different significant 

factors. In the light of recent developments, the researcher came 

to a conclusion that students’ computational skill and reading 
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comprehension played an essential role in their mathematical 

problem solving performance and that enhancing the former will 

eventually improve the latter. However, variables such as 

academic motivation, reading attitude, mathematical attitude and 

mathematical belief should not be taken for granted as they 

demonstrate indirect effects on mathematical problem solving 

performance. 

Although findings of this study may provide valuable 

information which can be used as basis to improve students’ 

mathematical problem solving performance, however, one has to 

take note of some of its limitations which could possibly affect 

the outcomes of the investigation. One such limitation is that this 

study is confined to one grade level (grade 8) only which means 

that what is true to grade 8 might not be true to other grade 

levels. Another limitation this study has is the modification of 

some of the instruments used in the investigation resulting to a 

change in the scoring information.  Thus, similar or parallel study 

may be conducted in another area with a wider scope, greater 

number of respondents and / or another set of hypothesized 

causal factors to validate the findings of this investigation. 
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This study examines the effect of Work Environment and Work Stress to employees performance. The population in this study 

were employees at PT. Solusi Transportasi Indonesia (Grab Palembang).The sample technique used in this study is a census 

technique which means the respondents are all employees of PT. Solusi Transportasi Indonesia (Grab Palembang) as many as 118 

people. The data was collected from respondents using research instruments questionnaire. The analysis model uses multiple linear 

regression.Based on the result of hypothesis testing, The Work Environment has a positive and significant effect on Employee 

Performance at PT. Solusi Transportasi Indonesia and Work Stres have a negative and significant effect on Employee Performance at 

PT. Solusi Transportasi Indonesia (Grab Palembang).Based on the results of the analysis, companies should pay attention to the 

physical work environment such as adding or regulating vents and windows in the workspace so that air circulation is maintained 

properly and choosing trusted internet network facilitie. Companies must also be able to control work stress such as too much 

employee workload to be distributed to other employees who have not had much workload at that time so that employee performance 

remains good and can even increase. 

 

Key Words : Work Environment, Work Stress, Employee Performance. 

 

 

I. INTRODUCTION 

In an organization, both an institution and a company, one of the most important factors is human resources. The level of 

success of an organization can be influenced by one factor through the performance of members or employees. Every organization 

really wants good and ever-increasing employee performance, achievements gained by employees can improve company performance. 

One effort to improve employee performance is to pay attention to the work environment. An important role in determining the 

quality of employee performance results is one of them from the work environment. It is certain that employee performance will be 

maximized if they find a good work environment. 

Another effort to improve employee performance is to pay attention to work stress. Job stress is a condition where physical and 

psychological do not have a balance that affects emotions, the thought process of an employee due to tension in work (Rivai, 2004). 

Stress can have a negative impact on the psychological and biological state of the employee. 

In the study of Angel Susanti, et al 2016, environmental variables and work stress have a positive effect on performance 

partially and simultaneously. In his research, work stress is the most dominant variable affecting employee performance. In P 

Lankeshwara's research (2016), only work environment variables did not significantly influence employee performance. 

Grab is a startup company engaged in technology that serves transportation provider applications. As a startup company that 

has not been in operation for a long time and is in the development stage, it is highly needed employees with good performance. 

Palembang Grab is currently experiencing significant growth so that the Palembang Grab needs more employees than before. Until 

now Palembang Grab employees have reached 118 employees. 

The working environment at Grab Palembang is currently not very conducive for Palembang Grab employees. The condition of 

the room is less conducive in several divisions, the layout is not so neat and the facilities are not yet complete, potentially making the 

workers work in conditions that are not so comfortable so that the work done is not optimal because of these limitations. 

Grab is a Start Up company as explained above, so that each employee can do more than one job, seeing that the average 

employee is an employee who has no previous job experience. The work usually continues until at home because the target must be 

met. 

Based on the explanation above and see from the need for employees who have good performance for startup companies due to 

work demands, the authors are interested in writing "The Effect of Work Environment and Work Stress on Employee Performance of 

PT Solusi Transportasi Indonesia (Grab Palembang)". 
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II. LITERATURE REVIEW 

Work Environment 

Work environment according to Taiwo (2010) is everything that influences the way people work such as events, people and 

others. Creating a conducive work environment is something that must be considered by the company. 

 

Work Stress 

According to Mangkunegara (2009), stress is a feeling of stress experienced by employees when facing work. Causes of stress 

include individual level, group level, organizational level, and extra organizational level in the work stress model developed by 

Ivansevich and Matteson (in Kreitner and Knicki, 2005: 29). Individual level compressor that is directly related to one's job 

assignment (person-job interface). 

 

Employee Performance 

According to John Miner (1988) in assessing performance there are dimensions that can be measured: Quality, namely the level 

of quality of work; Quantity is the amount of work produced; The use of time at work, namely the level of absence, tardiness, effective 

working time / lost work hours and cooperation with others at work. 

 

 

III. RESEARCH METHODOLOGY 

Population and Sample 

The study population was all Grab employees in Palembang, amounting to 118 employees. Of the total 118 employees, the sample I 

took was all employees of PT. Indonesian Transportation Solutions (Grab Palembang). So thus the use of the entire population without 

having to draw research samples as observation units is called census techniques.Now it is the time to articulate the research work 

with ideas gathered in above steps by adopting any of below suitable approaches: 

 

Research Instrument Testing 

Test of Validity 

The item validity obtained using Pearson Product Moment is the type of validity in this study. With the criteria If the statement 

item value is greater than r table with alpha 0.05, the item is valid. However, if the statement item is smaller than r table with alpha 

0.05 then the item is invalid. Items that are declared invalid subsequently are not used to capture research data (Riduwan, 2015). 

Test of Realiability 

Reliability testing in this study was seen from the Cronbach Alpha value, with the following criteria: 

 If alpha> 0.90 then reliability is perfect 

 If the alpha between 0.70 - 0.90 then the reliability is high 

 If alpha is between 0.50 - 0.70, the reliability is moderate 

 If alpha <0.50 then reliability is low 

After the data validity test, if there is an unvalid statement item, then the statement item cannot be included in the reliability test, and 

vice versa if the statement item is valid then it can be included in the reliability test (Riduwan, 2015). 

Multiple Linear Regression 

This research uses multiple linear regression testing which aims to predict the value of the influence of two or more 

independent variables on one dependent variable. The equations that can be formed are as follows: 

Y = a + b1x1 + b2x2 + ε 
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Information: 

Y: Employee Performance 

a: Constants 

x1: Internal work environment 

x2: Job stress 

ε : Error Term 

b1: Regression coefficient x1 

b2: Regression coefficient x2 

t Test 

t test basically shows whether the independent variables (variables X1 and X2) affect the dependent variable (Y) partially 

(individually) in explaining the variation of the dependent variable (Sanusi, 2011: 145). T test is done by comparing t-counts with t-

tables at a significance level of 5% or α = 0.05 with degrees of freedom df = (n-k). 

F Test 

F test is performed to show whether there is an influence of independent variables (X1 and X2) together or simultaneously to 

the dependent variable (Y) by comparing the F-count with the F-table at a significance level of 5% or α = 0.05 with a degree freedom 

(degree of freedom) df = (nk). 

IV. RESEARCH RESULT AND DISCUSSION 

Frequency Distribution of Respondent Characteristics 

Table 1 Characteristics of Respondents by Gender 

Age (Years) Total Percentage (%) 

Male 76 64,4 

Female 42 35,6 

Total 118 100 

   Source: Primary data processed, 2019 

From Table 1 it is known that most of the 118 respondents namely 76 people (64.4%) are male, while 42 people (35.6%) are 

female. It can be concluded from the data that some Palembang Grab employees are male. 

Table 2 Characteristics of Respondents Based on Recent Education 

Last 

Education   

Total Percentage (%) 

SHS 0 0 

Diploma 27 22,9 

S1 91 77,1 

S2/S3 0 0 

Total 118 100 

   Source: Primary data processed, 2019 

From Table 2 it is known that the most recent education of Grab Palembang employees is 91 people (77.1%) with S1 education, 

while 27 people (22.9%) of them have Diploma education. It can be concluded from the data that the majority of Grab Palembang 

employees have a S1 education background. 
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Table 3 Characteristics of Respondents Based on Marital Status 

Marital Status Total Percentage (%) 

Single 109 92,4 

Married 9 7,6 

Total 118 100 

   Source: Primary data processed, 2019 

From Table 3 it is known that most of the 118 respondents namely 109 people (92.4%) were not married, while 9 people (7.6%) 

were married. 

Table 4 Characteristics of Respondents Based on Years of Service 

Years of Service Total Percentage (%) 

< 1 years 15 12,7 

1-3 years  103 87,3 

> 3 years 0 0 

Total 118 100 

   Source: Primary data processed, 2019 

From Table 4 it is known that the majority of respondents namely 103 people (66.1%) have worked for 1-3 years, 15 people 

(12.7%) of whom have just joined the Grab Palembang in the span of <1 year. 

 

Test Instrument Data 

Validity test 

Test Validation for Work Environment Variable Questionnaire 

Based on the results of the calculation of the validity test with 15 questions about the work environment are as follows: 

Table 5 Test Results of Validity of Work Environment Variables (X1) 

Item Item CorrelationValue 

(𝐫𝐜𝐨𝐮𝐧𝐭)  
Sig 𝐫𝐭𝐚𝐛𝐞𝐥 Criteria 

1. 0,875 0,000 0,374 Valid 

2. 0,397 0,000 0,374 Valid 

3. 0,923 0,000 0,374 Valid 

4. 0,923 0,000 0,374 Valid 

5. 0,923 0,000 0,374 Valid 

6. 0,923 0,000 0,374 Valid 

7. 0,540 0,000 0,374 Valid 

8. 0,585 0,000 0,374 Valid 

9. 0,596 0,000 0,374 Valid 

10. 0,923 0,000 0,374 Valid 

11. 0,540 0,000 0,374 Valid 

12. 0,585 0,000 0,374 Valid 

13. 0,540 0,000 0,374 Valid 

14. 0,585 0,000 0,374 Valid 

15. 0,923 0,000 0,374 Valid 
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Source: Primary data processed, 2019 

Based on Table 5 above, it can be seen that all questions for the commitment variable have a valid status, because the value of r 

count (Corrected Item-Total Correlation)> r table is 0.374. 

 

Table 6 Work Stress Variable Validation Test Results (X2) 

Item 
Item CorrelationValue 

(𝐫𝐜𝐨𝐮𝐧𝐭) 
Sig 𝐫𝐭𝐚𝐛𝐞𝐥 Criteria 

1 0,868 0,000 0,374 Valid 

2 0,666 0,000 0,374 Valid 

3 0,886 0,000 0,374 Valid 

4 0,857 0,000 0,374 Valid 

5 0,857 0,000 0,374 Valid 

6 0,772 0,000 0,374 Valid 

7 0,779 0,000 0,374 Valid 

8 0,773 0,000 0,374 Valid 

Source: Primary data processed, 2019 

Based on Table 6, it can be seen that from the 8 items asked about job satisfaction, all of them have a valid status, because the 

calculated value (Corrected Item-Total Correlation) is greater than the table of 0.374. 

 

Table 7: Performance Variable Validation Test Results (Y) 

Item 
Item CorrelationValue 

(𝐫𝐜𝐨𝐮𝐧𝐭) 
Sig 𝐫𝐭𝐚𝐛𝐞𝐥 Criteria 

1 0,898 0,000 0,374 Valid 

2 0,904 0,000 0,374 Valid 

3 0,898 0,000 0,374 Valid 

4 0,904 0,000 0,374 Valid 

5 0,904 0,000 0,374 Valid 

6 0751 0,000 0,374 Valid 

7 0,533 0,000 0,374 Valid 

8 0751 0,000 0,374 Valid 

9 0,438 0,000 0,374 Valid 

10 0,533 0,000 0,374 Valid 

11 0,751 0,000 0,374 Valid 

12 0,533 0,000 0,374 Valid 

13 0,751 0,000 0,374 Valid 

Source: Primary data processed, 2019 

Based on Table 7, it can be seen from the 13 items that were asked about the work performance of all employees that are valid, 

because the value of the calculated (Corrected Item-Total Correlation) is greater than the table of 0.374. 

Reliability Test 

Table 8 Reliability Test Results 

Item Variable Cronbach Alpha Criteria 

1 Lingkungan Kerja 0,767 Reliabel 

2 Stres Kerja 0,923 Reliabel 

3 Kinerja 0,768 Reliabel 
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 Source: Primary data processed, 2019 

Based on Table 8 the alpha cronbach value of work stress variables> 0.90, it can be concluded that the instruments on the work 

stress variable are included in the perfect reliability category and the alpha cronbach value of the work environment variable is 0.767, 

and the work performance is 0.768 based on the above table, it can be seen that the instrument the work environment and employee 

performance variables are included in the high reliability category. 

 

Hypothesis testing 

Multiple Linear Regression 

Table 9 Linear Regression Equations 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 0.336 0,074  6,652 0,000 

Work Stress -0.162 0,070 0,204 -2,298 0,023 

Work 

Environment  
0.495 0,061 0,486 5,470 0,000 

a. Dependent Variable: Performance 

 Source: Primary data processed, 2019 

Linear Regression Equations Y = 0.336 - 0.162X1 + 0.495X2 +e 

If we pay attention to this equation, the constant (a) of 0.336 can be interpreted that if there is no influence (work environment 

and work stress) then the performance of the employees of  PT. Solusi Transportasi Indonesia (Grab Palembang) will remain at 0.336. 

Then the equation also shows the coefficient (b1) which results obtained by -0.162 this figure can be interpreted that if stress rises by 1 

unit, then the performance of employees of PT. Solusi Transportasi Indonesia (Grab Palembang) will drop to 0.162, and the 

coefficient (b2) which results are obtained by 0.495 This figure can be interpreted that if the work environment rises by 1 unit, the 

performance of Palembang Grab employees will rise to 0.495, and can therefore seen that the variable work environment and work 

stress has an influence on employee performance at PT. Indonesian Transportation Solutions (Grab Palembang). 

T Test 

Table 10 Test Results t 

Model 

t Sig. 

  

1 (Constant) 6,652 0,000 

Work Stres  2,298 0,023 

Environment 5,470 0,000 

Dependent Variable: Performance 

Independent Variabel : Work Stress, Environment 

Source: Primary data processed, 2019 
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From the t test results obtained: a value of 0.023 <0.05, for work stress variables the work stress variable has a significant 

effect on the performance variable, while for the environmental variable is obtained 0,000 <0.05, the environment variable has a 

significant effect on the performance variable. So it can be concluded that Ha "work environment and stress have a significant effect 

on performance", meaning that the hypothesis is accepted. 

F Test 

Table 11 Test Results F 

ANOVAb 

Model F Sig. 

1 Regression 36.861 .000a 

Residual   
Total   

a. Predictors: (Constant), Work Environment, Work Stress  
                                         b. Dependent Variable: Performance  

                             Source: Primary data processed, 2019 

 

From the F test results obtained: the value of 0,000 is smaller than 0.05, and the calculated F value is greater than the F table 

(36,861> 3.09) then the independent variable simultaneously has a significant effect on the dependent variable. So it can be concluded 

that Ha "work environment and stress have a significant effect on performance", meaning that the hypothesis is accepted. 

 

Discussion 

a. Hypothesis H1, Work Environment has a positive and significant effect on Employee Performance at PT. Solusi 

Transportasi Indonesia (Grab Palembang). 

Based on the results of the study it can be concluded that the work environment has a positive and significant effect on 

employee performance at PT. Indonesian Transportation Solutions (Grab Palembang). The work environment is a very important part 

in employees doing work activities. By paying attention to a good work environment it will motivate employees to work better so as to 

improve employee performance. According to Terry (2006) the work environment is defined as the forces that influence, both directly 

and indirectly, the company's performance. This is the same as Sundastrom's opinion (in Saleem, 2012), most people spend around 60 

percent of their lives in a physical work environment that greatly influences behavior, morals, abilities and performance. The influence 

of the work environment on employee performance in this study is supported by the results of research Kusuma Sari and Agus Frianto 

(2013), Pima Nela et al. (2014) and Aji A. Tri and Amelia Kartini (2015) which stated that the work environment had a significant and 

positive effect on employee performance. 

Based on the results of the questionnaire work environment variable frequency, the statement of the workspace free of 

pollution (pollution) and wifi access is very high quality and convenient to use to get a low value compared to other statements on this 

variable. According to researchers, the company PT. Indonesian Transportation Solutions (Grab Palembang) to pay more attention to 

the physical work environment such as adding ventilation or windows so that air circulation in the office can be maintained and free 

from pollution, choosing a trusted internet network vendor that can supply internet networks to support employees in carrying out their 

work, given the majority of work must use the internet network. 

b. Hypothesis H2, Job Stress has a negative and significant effect on Employee Performance at PT. Solusi Transportasi 

Indonesia (Grab Palembang) 

Based on the results of this study concluded that work stress has a negative and significant effect on employee performance at 

PT. Indonesian Transportation Solutions (Grab Palembang). Job stress is a condition experienced by an individual both physically and 

non-physically which can put pressure on employees so as to create unstable employee emotions which will then result in his work. 

Robbins (2006) states that the level of stress experienced continuously over a long period of time can result in lower performance. 

Although this U-Reverse model is popular and intuitively appealing, it does not get much empirical support, so researchers and 

company managers must be careful in relying that this model accurately describes the relationship of performance stress. The effect of 
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work stress on employee performance in this study is supported by research results of Cristine Julvia (2016), Nu Saina (2013), Sari 

Rahma et al (2012) which states that work stress has a significant and negative effect on employee performance. 

According to researchers, the company PT. Indonesian Transportation Solutions (Grab Palembang) must pay more attention 

to things that can cause employee work stress such as, workloads that are too much at a certain time can be overcome by attracting 

employees in other divisions whose jobs are not piling up to help, rearranging work time so deadlines do not overlap and add 

temporary employees over time. 

V. CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

From the results of the analysis of the discussion there are several conclusions as follows: 

1. The independent variable, namely the Work Environment individually (partial) there is a significant positive effect on the 

dependent variable, namely Employee Performance at PT Solusi Transportasi Indonesia (Grab Palembang). 

2. The independent variable Work Stress individually (partial) there is a significant negative effect on the dependent variable, 

namely Employee Performance at PT. Solusi Transportasi Indonesia (Grab Palembang). 

3. Independent variables namely the Work Environment and Work Stress together (simultaneously) there is a significant 

influence on the Performance of Employees at PT. Solusi Transportasi Indonesia (Grab Palembang). 

 

Recomendations 

Based on the conclusions above, the advice that can be given is 

1. The company should pay more attention to the physical work environment and work stress in an effort to improve employee 

performance. 

2. This research has been attempted in its implementation in accordance with scientific procedures, but there are some 

limitations that are owned by this research, such as; 

a. This study is still limited by the variables used only work environment and work stress, if this study will be used as a 

reference for further research, researchers should then add other variables so that research results can be maximized. 

b. In this study the dependent and dependent variable indicators are still limited. Henceforth, it should be added back indicators 

in each variable so that results can be maximized. 
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Abstract- This study aims to analyze the presence or absence of the influence of the Role Playing model on the learning outcomes 

and character of homeland love in the youth oath material for students in MAN 2 in Probolinggo city. This study uses the Quasi-

Experimental design method with a non equavent Pretest-posttest Control Group design. The data from this study are for student 

learning outcomes in the initial data of the student's written test (pretest) in the youth oath material in the experimental class in the 

control class indicating that the difference is not too far. The results of descriptive statistical analysis for the love character of the 

homeland by cluster students in the initial data of the students' pretest test in the youth oath material in the experimental class in the 

control class showed that the difference was not too far. Based on the results of the analysis, it can be concluded that the Role Playing 

learning model influences the learning outcomes and character of homeland love of students in the youth oath material. 

 

Keyword: Role Playing Learning Model, Nationalism Character Building , Sumpah Pemuda 

 

 

I. INTRODUCTION 

 

Love of the motherland is a character that should be present in the implementation of every citizen of the country. their rights and 

obligations and to participate in the defense of the State (Diana Sari, 2017). The cultivation of national character education can be 

strengthened through a love of the motherland and care for the environment (Mardiah, 2017). Love character education in the 

motherland must be implemented early on, one of which is through educational institutions (Apriliana; Fauziyah; Affan, 2017). The 

real purpose of education is to guide students into knowledgeable and moral individuals and to be able to maintain the spiritual 

heritage of their people. In short, Marthin Luther (in Lickona, 2016 p.11) emphasized the nature of education, namely forming an 

intelligent person and character. 

The function and purpose of Education as stipulated in the Law on the National Education System (Law on National Education 

System No. 20 of 2003 chapter 2 article 3) is to develop the ability and shape the character and civilization of a dignified nation in 

order to develop the life of the nation aimed at developing the potential of students to become human who have faith and are devoted 

to God Almighty, have good character, are healthy, knowledgeable, capable, creative, independent, and become democratic and 

responsible citizens. In essence, the goal of national education must not forget the conceptual foundation of an educational philosophy 

that is able to liberate and prepare young people to successfully face the challenges of the times (Kesuma; Triatna; Permana, 2013 p. 

3-4). 

The role of schools as a place to educate the national character and spirit becomes very important when millions of children 

receive only a little character education of love for the motherland in their homes and social environments (Lickona, 2016 p. 151). In 

the era of globalization, with the rapid development of technology and information, the entry of western culture without filtering has 

caused the values of nationalism in society to slowly fade and role models who have a high spirit of nationalism are also increasingly 

rare, on the contrary negative values such as consumerism, criminality is even more entrenched. This problem is worrying for various 

parties who see a lack of understanding of nationalism. Education has failed if it ignores the function of the school as a part of the 

community of life (John Dewey in Lickona, 2016 p.139). 
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Kesuma (2013) revealed that the spirit of nationalism that is embedded among the younger generation is starting to fade by the 

existence of materialistic traits caused by the influence of outside cultures. The moral and moral condition of the broken young 

generation is marked by the rise of free sex and the rampant narcotics distribution among adolescents. There is concern that there is a 

threat of disintegration of the nation, nationalism degenerates into tribal / primodialism because the mindset of foreign nations 

entering Indonesia without filtering. Indonesia is a country that has a diversity of ethnic groups and cultures, from that diversity is 

needed understanding that can unite various cultural diversity of Indonesia.  

Hans Kohn (in Mustari; Suharni, 2017) states that Nationalism is an understanding that states about the loyalty of individuals 

submitted to the nation state. Nationalism can be used as a tool to modernize society amidst the tendencies of globalization 

(Schneider, 2018). Nationalism is needed to face the development of technology and information today so that local culture and 

attitudes of love for the homeland are not lost by cultures from outside (Diana Sari, 2017). The education system must also foster a 

patriotic spirit and strengthen the patriotism, foster a spirit of nationalism and social solidarity, and an attitude of respect for the 

services of heroes and a desire to progress. The climate of teaching and learning that can foster self-confidence and learning culture 

among the community, especially among students continues to be developed in order to grow attitudes and behaviors that are creative, 

innovative, and future-oriented (Schneider, 2018).  

The inculcation of nationalism is often associated with the world of education, to realize the value of nationalism at this time 

requires awareness of every citizen to instill in each of them especially in the field of education which is the foundation of the 

Indonesian nation. Kareem (2014) argues that educational institutions or schools play an important role in providing reasoning to the 

community so that they can assess traditions that have stopped because they are no longer in line with the times and traditions that are 

still maintained. Without education, selection is not possible because the values of a nation can be passed on through education 

including nationalism. 

One of the challenges in education is learning by utilizing technology that is becoming increasingly sophisticated. The 

development of learning technology that is present in front of students and educators does not mean without flaws and weaknesses. 

Teaching style of educators who tend to be passive by utilizing powerpoint shows through infocus technology can reduce the 

closeness and familiarity of educators' relationships with students and eliminate control over student performance because 

performance is considered less mobile (Hardika, 2013, p.1).  

The learning model used affects the quality of the learning process carried out. By choosing an innovative learning model, 

students can be actively involved and not just become an object (Dobos, 2014). The learning process is not only teacher-centered, but 

student-centered. Students are also given the opportunity to interact with their social environment. Contextual issues that occur in the 

environment can be discussed in the classroom and endeavored to get solutions by developing unique thinking from students. Such 

learning activities are expected to be able to increase the integration of concepts, application of knowledge, increased awareness and 

awareness of the human dimension of the learner. From several social studies learning models, in this study used role playing learning 

methods that are considered to have an effect on nationalism attitudes and student learning outcomes (Sitompul, 2015).  

Role Playing is a teaching strategy that gives students the opportunity to perform activities that play a certain role in people's 

lives (Keles, 2015; Ernani, 2016). Through the Role Playing model, students will be able to transmit relationships between people by 

acting, associating, and communicating them so that together students can express their feelings, values, attitudes, and various 

problem solving strategies (Sukreni; Ganing; Made Putra, 2014). 

The role playing learning model is based on Albert Bandura's social learning theory. Social learning theory put forward by 

Bandura accepts many principles from behavioristic theory. Learning objectives according to this theory not only emphasize 

reinvorcement but also the impact of cues on thought and the impact of thought on action. Behavioristic tend to ignore the 

phenomenon of modeling learning which then behavior is emulated and finally get experience both directly and indirectly (Slavin, 

2017 p. 175). 

Various experts have conducted research related to learning with the Role Play learning model, there is a scientific influence in 

the use of film technology as learning media (Keles, 2015., Zorn At all, 2018., Diergarten, 2017), books as learning media (Barry, AL, 

Rice, S., & Mcduffi, 2013) The application of role play in learning can optimize learning activities (Erturk, 2015., Dobos, 2015), 

Enhancing moral values (Lumpkin, 2013), role play also shapes student character (Feeks, 2015), The use of film and video media in 

learning (Sheetal V. Desai, Shazi S. Jabeen, Waheed K. Abdul, Srinivasa A. Rao, 2018., Andaka, 2014., Furqon, 2016). However, 

previous studies have not specifically identified the effect of the Role Play Model on the character of patriotism and student learning 

outcomes, especially in the matter of youth oaths. 

Based on the description that has been stated, it can be concluded that the initial idea in the research is based on the desire to 

know the effect of the learning method on the attitude of nationalism and the learning outcomes of MAN 2 Probolinggo students 

through social studies learning with Role Playing learning models. Therefore, the focus of the problem in this study is how the 

influence of the role playing model can improve learning outcomes and the love character of the homeland of students with planned 

learning objectives. 

 

 

 

II. RESEARCH METHODS 
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This study uses an experimental research design in the form of a Quasi-Experimental Design. The type used in this quasi 

experiment is the pretest posttest control group design (Creswell, 2016 p. 207). This study uses two groups, namely the experimental 

group and the control group, but the selection of the experimental and control groups is not done randomly, but by purposive sampling 

technique. The design of the study used can be seen in Table 3.1. 

Table 3.1 

Research Design 

Group Pretest  Treatment  Postest  

R Experiment 01 X1 02 

R Control 01 X2 02 

Source: Sugiyono, 2017, p. 116 

 

Information: 

01 : Pretest of the Experiment Group and control group 

02 : Postest of the Experiment Group and control group 

X1 : learning with role playing model  

X2 : learning Jurisprudential Inquiry model 

 

This study uses two variables, namely the independent variable and the dependent variable. The independent variable is a variable 

influence or which is the cause of change or the emergence of the dependent variable (Sugiyono, 2015, p.61). The independent 

variable (X) in this study is the use oflearning models role playing in youth oath material. While the dependent variable is a variable 

that is affected or which is a result of the independent variable (Sugiyono, 2017, p. 39). Dependent variables in this study are Learning 

Outcomes (Y1) and student's homeland love character (Y2). 

The sampling technique used in this study uses a cluster random sampling technique. In this study the selection of samples using 

a separate sample that is the control class and the experimental class, for the homogenisation process is based on alignment and 

equivalence of academic values. In selecting samples using Cluster Random Sampling is not based on individuals but rather based on 

groups that naturally gather together (Arikunto 2013 p. 183). In taking this sample using the consideration of students who get the 

same material based on the curriculum, students are taught by the same teacher and there is no division of superior classes. Based on 

these considerations, Class XI Acceleration 1 was chosen as the experimental class and Class XI accelerated 2 as a control class. 

Data collection techniques through pretest and posttest in the control and experiment classes. The research instrument used in the 

form of a written test in the form of essay questions was used to retrieve student learning outcomes data at the beginning (pretest) and 

at the end (posttest) treatment as well as a questionnaire or questionnaire to measure the love character of the homeland of students. 

The data analysis technique was carried out in two steps: the prerequisite test analysis and the descriptive test.  

 

III. RESULTS AND DISCUSSION 

Overview of Madrasah Aliyah Negeri 2 Kota Probolinggo 

Madrasah Aliyah Negeri 2 Kota Probolinggo is a superior school that has various achievements, Madrasa Aliyah Negeri 2 

Madrasah Aliyah Negeri 2 Probolinggo City also has a profile and identity as a school of recognition that Madrasah Aliyah Negeri 2 

Kota Probolinggo is a superior school that has various achievements. which is recognized in the Regency and the City of Probolinggo. 

Madrasah Aliyah Negeri 2 Kota Probolinggo was established in 1992 where it was previously named PGAN (State Religious 

Education Teacher) with the status of state accreditation. Madrasah Aliyah Negeri 2 Kota Probolinggo located on Jalan Soekarno 

Hatta No. 225 Kelurahan Grinting, Kanigaran Subdistrict, Probolinggo City, Telephone / fax number 0335 - 421842, NPWP 

064,777.50,625,000. Madrasah Aliyah Negeri 2 Kota Probolinggo has several learning programs namely, language, science, IPS, 

religion, PDI, Prodistik. PDCI and Prodistik learning programs are excellent programs owned by Madrasah Aliyah Negeri 2 

Probolinggo. (Source: Administrative Documents MAN 2 Probolinggo City 2019).  

 

 

 

 

Normality, Homogeneous, and DifferentResults Normality 

Testtest is used to test whether the data is normally distributed or not. Test the normality of student learning outcomes data with 

the one sample Kolmogrov-Smirnov technique at a significant level of 0.05 in the SPSS 22.00 computer program  

Hypothesis: 

Ho : data normally distributed 

Ha : data not normally distributed 

Test criteria: 

- Reject Ho if sig <0.05  
- Accept Ho if sig> 0.05 
The results of the normality test are listed in the following table: 
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Table 4.34 

Normality Test 

Group Category Sig. Conclusion 

Experiment 

(Questionnaire) 

Cluste

r 
Pre 

0,06

4 Normal 

Pos

t 

0,15

4 Normal 

School 
Pre 

0.09

3 Normal 

Pos

t 

0.12

3 Normal 

Control 

(Questionnaire) 

Cluste

r 

Pre .200 Normal 

Pos

t 

0.05

2 Normal 

School Pre .190 Normal 

Pos

t 

0.20

0 Normal 

Experiment (Essay) 
Pre 

0,00

1 Tidaknormal 

Pos

t 

0.04

3 Tidaknormal 

Control (Essay ) 
Pre 

0.00

9 Tidaknormal 

Pos

t 

0.20

0 Normal 

(Source: primary data processed) 

 

test homogeneity of variance was used to test the similarity between the two groups were homogeneous or not. To be able to 

accept or reject the hypothesis made by comparing the significance value of the calculated levene's statistic with a level of confidence 

of 0.05. If the sig value> 0.05 then the data is homogeneous and if the sig value <0.05, it can be said that the data is not homogeneous. 

The homogeneity test is performed using the One way Anova test with the help of theprogram SPSS 22.00. The homogeneity test 

results in this study are as follows. 

Hypothesis: 

Ho : homogeneous data variance 

Ha : non-homogeneous data variance 

Test criteria: 

- Reject Ho if sig <0.05  
- Accept Ho if sig> 0.05 

test results are listed in the following table: 

 

 

Table 4.35 

HomogeneityTestHomogeneity 

Group 
Categor

y 
Sig. 

Conclusion 

Experiment 

(Questionnaire) 

Cluster 0.54

4 

Homogeneo

us 

School 0.91

1 

Homogeneo

us 

Control 

(Questionnaire) 

Cluster 0,87

8 

Homogeneo

us 

School 0.05

4 

Homogeneo

us 

Experiment (Essay) 0.43

2 

Homogeneo

us 

Control (Essay) 0.87

5 

Homogeneo

us 

    (Source: primary data processed) The 
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following results of the analysis of the presence or absence of the influence of the love character of the homeland students and 

student learning outcomes both control class and experimental class using SPSS 22.00. 

Hypothesis: 

Ho : there is no difference between pre and post 

Ha : there is a difference between pre and post 

 

Test criteria: 

- Reject Ho if sig <0.05  
- Accept Ho if sig> 0.05 

Different test results are listed in the following table: 

Table 4.35 Different Tests 

Group Categories Mean 

t 

arithmet

ic / Z 

Sig. 

Conclusion 

Experiment 

(Questionnaire) 

Cluster Pre 106.125 -

2.302 
0.031 There are differences * 

Post 109.708 

School Pre 92.083 -

3.119 
0.005 There is a difference * 

Post 95.125 

Control 

(Questionnaire) 

Cluster Pre 104.191 -

1.107 
0.282 

Tidakterdapatperbedaan 

* Post 106.000 

School Pre 88.667 -

1.376 
0.184 Tidakterdapatperbedaan* 

Post 89,286 

Experiments (Essays) Pre 21,083 -

4,293 
0,000 There are differences ** 

Post 44,042 

Controls (Essays) Pre 21,429 -

4,023 
0,000 There are differences ** 

Post 34,524 

* t test ** Wilcoxon test     

(Source: primary data processed) 

 

Results of Learning Effects With Models Role Play Against Student Learning Outcomes 

This study aims to determine whether or not there is an influence of learning outcomes and the improvement of the character of 

patriotism in students in the experimental class group that uses thelearning model Role Play with students in control class groups 

using themodel Jurisprudential Inquiry. To determine the effect of these learning outcomes, initial data retrieval was carried out with 

a pretest in the form of a written test in the form of a description and the final data with a posttest in the form of a written test in the 

form of an experimental class and a control class with youth oath material.  

The results of descriptive statistical analysis for student learning outcomes on the preliminary data of students' written tests 

(pretest) in the material of youth oaths in the experimental class in the control class showed not too much difference. Where the 

pretest value of the experimental class is 21, 083 and in the control class is 21.492. While the posttest mean score of the experimental 

class was 44, 042 and the control class was 34.524. The description of the results of the pretest and post test in the experimental class 

and the control class can be seen in the following diagram.  

 
Figure 5.1 

Pretest and Posttest Average Bar Diagrams Learning Outcomes of the Experimental and Control Classes 

 

Based on the diagram above shows that the research class, both the experimental and control classes have a pretest value that is 

not too far away. The value obtained at the time of the pretest is due to students not yet fully having knowledge about the material to 
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be studied. Students are able to work on a number of questions but the answers are wrong. While it was different at the time of the 

post-test implementation when the students had obtained the material provided by the teacher, both classes both had an increase in the 

average value of the post-test. The difference is the amount of increase in post test mean values is different between the experimental 

class and the control class, where the experimental class has a higher mean value than the control class. 

The results of this study found that the Wilcoxon test that aims to determine the difference between student learning outcomes 

before applying the role play lesson model in the experimental class and the Jurisprudenytial Inqury model (discussion) in the control 

class obtained the value of tarithmetic> ttable, namely -4.293 <-1, 96 and significant value α <0. 05, namely (2-tailed) 0.000> 0.05, then H0 

is received and H1 rejected. Then there is no difference between the experimental class and the control class before being given 

treatment. That is, the two experimental classes are no better than the control class in terms of ability and students from both classes 

have the same ability in learning outcomes. Whereas after being given treatment, where the experimental class was given role playing 

learning models and the control class was given jurisprudential Inqury learning model (discussion) obtained the value of tcount> ttable, 

namely -4.023> -1.96 and significant value α <0. 05, ie (2-tailed) 0.000 <0.05 then there is a significant difference in learning 

outcomes between the experimental class and the control class after being given treatment. This means that the experimental class 

learning outcomes after being treated with role play learning models are better than control classes that use jurisprudential inquiry 

learning models.  

These results are also consistent with previous research, related to learning with the Role Play learning model, there is a 

significant influence in the use of film technology as a learning medium (Keles, 2015., Zorn At all, 2018., Diergarten, 2017), books as 

learning media (Barry , AL, Rice, S., & Mcduffi, 2013) The application of role play in learning can optimize learning activities 

(Erturk, 2015., Dobos, 2015), showing that learning with role play models can improve students' cognitive abilities, so that students 

easier to understand the material available, so that the learning outcomes of students become maximal and able to achieve mastery 

learning.  

The difference in learning outcomes between students of the experimental class using role playing models and the control class 

using the jurisprudential inqury model is possible because each treatment has its own characteristics in its application. The role 

playing learning model is designed to foster social abilities. While jurisprudential inqury improves students' critical thinking skills 

through the stages of systematic stages which include the stages of orientation, identifying, taking position, exploring the sentence 

patterns of argument, refining, to testing factual assumptions so as to require students to find their own experiences based on 

problems about juvenile delinquency in Indonesian community environment.  

Every stage inlearning is role playing very important to do and has been arranged systematically. The main stages in the role 

playing modelconsist of nine steps, namely (1) warm up the group (2) Select participants (3) Set the stage (5) Prepare observers (5) 

enact, (6) discuss and evaluate (7 ) reenact, (8) discuss and evaluate, and (9) share experiences and generalize. This role playing 

method is categorized as a learning method that relies on behavioral methods that are applied in development activities. Its 

characteristic is the tendency to solve learning tasks in a number of sequential, concrete and observable behaviors. The nature of the 

role playing learning model is printed on the involvement of students and observers in real problem situations. This involvement will 

make individuals understand the problems expressed. Playing the role of a character can be a means for students to manifest their 

feelings, develop skills to solve problems and, no less important, students can explore and deliver subject matter in a variety of ways. 

The results showed that some students had low scores. This is possible because step by step that is not passed carefully. In this 

case the teacher is in the position as a facilitator who guides and creates a conducive atmosphere for students to arrive at their own 

learning experiences. The teacher must also be able to accommodate a variety of ongoing dialogue with students. Evidenced by the 

results of the study, the treatment with thelearning model Role Playing has a positive influence on student learning outcomes on the 

material of youth oaths. Then there is a significant difference in cognitive abilities between the experimental class and the control 

class given treatment.  

Thelearning model Role Playing allows students to understand and reflect on the real things happening, displaying emotional 

reasoning while learning from other people's responses. This model also assumes that a hidden psychological process that involves the 

value of individual behavior, values and belief systems of students can be done spontaneously with various constructivist analyzes. 

According to Bandura, most people learn through selective observation and remembering the behavior of others (Arends, 2011). 

A learning according to this theory is done by observing the behavior of others (models), the results of observations are then 

established by connecting new experiences with previous experiences or repeating. In this way it gives the person the opportunity to 

express the behavior they learn. 

Albert Bandura's social learning theory which states that the learning process is the result of a representation of a person's 

personal actions that are influenced by their social environment. According to Bandura's social learning theory, people can learn 

because they imitate and make observations with their social environment. This means that human behavior is formed through 

reciprocal relationships. Based on these behavioral patterns, Bandura then classifies four learning phases of modeling, namely the 

attention phase, retention phase, reproduction phase, and motivation phase.  
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Results of Learning Influence with Role Play Model on Love Character of Homeland Students 

To find out whether or not there is an influence of the application of Role Play model on youth oath material on improving the 

character of patriotism love is done by taking initial data with questionnaires and final data with similar questionnaires. The results of 

descriptive statistical analysis for the character of patriotism by the students' clusters on the preliminary student test written data 

(pretest) in the material of youth oaths in the experimental class in the control class showed not too much difference. Where the 

pretest value of the experimental class was 106,125 and in the control class was 104,191. While the posttest mean score of the 

experimental class was 109,708 and the control class was 106,000.  

The results of descriptive statistical analysis for the love character of homeland by school students on the preliminary data of 

students' written tests (pretest) in the material of youth oaths in the experimental class in the control class showed not too much 

difference. Where the pretest value of the experimental class was 92.083 and the control class was 88.667. While the mean score of 

the experimental class posttest was 95.125 and the control class was 89, 286. The description of the results of the pretest and post test 

in the experimental class and the control class can be seen in the following diagram.  

 
Figure 5.2 

Pretest and Posttest Average Bar Chart Questionnaire Experimental Class and Control Class 

 

Based on the diagram above shows that the research class, both the experimental class and the control class have a pretest value 

that is not too far away. While it was different at the time of the post-test implementation when students had obtained the material 

given by the teacher and played roles, both classes both had an increase in the average value of the post-test. The difference is the 

amount of increase in post test mean values is different between the experimental class and the control class, where the experimental 

class has a higher mean value than the control class. 

The results of this study found that the t test that aims to determine the difference between the character of homeland love by 

clusters of students before applying the role play lesson model in the experimental class and the Jurisprudenytial Inqury model 

(discussion) in the control class obtained t count> t table, namely -2,302 <-2,080 and significant value α <0. 05, i.e. (2-tailed) 0,000 

<0.05, then H0 is accepted and H1 is rejected. In line with the by-cluster conclusions love homeland by school students before 

applying the role play lesson model in the experimental class and the Jurisprudenytial Inqury model (discussion) in the control class 

obtained t count> t table, ie -3,119 <-2, 080 and significant value α <0, 05, i.e. (2-tailed) 0,000 <0.05, then H0 is accepted and H1 is 

rejected. Then there is no difference between the experimental class and the control class before being given treatment. That is, the 

two experimental classes are no better than the control class in terms of ability and students from both classes have the same 

homeland love character.  

Whereas after being given treatment, where the experimental class was given role playing learning models and the control class 

was given jurisprudential Inqury learning model (discussion) obtained tcount> ttable, the character of homeland love by cluster 

namely -1,107> -2, 080 and significant value α <0 .05, i.e. (2-tailed) 0.000 <0.05, there is a significant difference in the character of 

patriotism between the experimental class and the control class after being given treatment. Likewise with the love character of the 

homeland by school students after treatment the role play lesson model was applied to the experimental class and the Jurisprudenytial 

Inqury model (discussion) in the control class obtained t count> t table, ie -1,376 <-2, 080 and significant value α <0. 05, namely (2-

tailed) 0.000> 0.05, then H0 is received and H1 rejected. This means that the experimental class learning outcomes after being treated 

with role play learning models are better than control classes that use jurisprudential inquiry learning models.  

These results are also in accordance with previous studies, related to learning with thelearning model Role Play, Enhancing 

moral values through the Role Playing Model  (Lumpkin, 2013), the role play forming students' characters (Feeks, 2015), showing 

that learning with the role play model is capable grow the character of love for the motherland and the nation. To educate the 

character of citizenship which teaches students their rights and responsibilities to become good citizenship , the extensive role play 
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method gives students the opportunity to practice their citizenship skills. Through a research study conducted by Elizabeth Saenger 

and Carol Lynch as stated in Lickona (2016, p. 378), a conclusion was found that playing role helps students develop specific 

behaviors to make solutions developed through reflective decision making. Role playing is also an effective way to infer rational 

decision making activities, solve problems, talk about them, and see them from a different perspective. 

Lickona (2016, p. 377) states that role play is a style of moral reflection that challenges students to transcend shallow thoughts. 

Role playing is very high participation, fun for students and good for learning decision making. When students play a certain role in 

certain moral situations, then the mindset and perspective of that person will be created. They then think and as the person thinks. 

Even in research studies found that role play is a very effective method in stimulating students' interest and participation. 

The difference in the increase in the character of patriotism between students of the experimental class using role playing 

models and the control class using the jurisprudential inqury model is possible because the seriousness of each individual is not the 

same in reflecting moral values in the material or when interacting with their social environment. Role play influences the moral 

reflection strategy in the experimental class because it is possible to choose the morality phase chosen according to the views of moral 

theorists such as Erikson, Piaget and Kohlberg.  

Erikson's view of personal and social development aged 12 to 18 years is the phase in which adolescents experience a 

psychosocial crisis in the form of identity crisis and role confusion. In this phase the relationship that needs to be emphasized is with 

peer groups and leadership role models. Sementara itu pandangan teori moralitas Kohlberg menyebut fase ini sebagai tingkat 

moralitas Konvensi, yakni yang mendefinisikan moralitas akan berkembang bila ada kerja sama dengan teman sebaya. Hal ini selaras 

dengan pandangan Piaget bahwa anak-anak sekolah menengah cenderung masuk pada fase moralitas Autonomus, untuk 

menumbuhkan moralitas pada fase ini diperlukan dunia social anak yang harus diperluas terutama dengan teman sebaya. Dengan terus 

menerus berinteraksi dan bekerja sama dengan anak lain gagasan anak tentang aturan dan moralitas pada akhirnya akan berubah. 

Menurut Pieget anak-anak melangkah dari tahapan moralitas heteronom ke tahap moralitas autonomous disertai dengan 

perkembangan struktur kognisi. Pendapat ini terbukti dari hasil penelitian ini yang menunjukkan adanya perkembangan kognisi siswa 

yang ditandai dengan hasil belajar dan adanya peningkatan moralitas yang dalam hal ini ditandai dengan adanya peningkatan karakter 

cinta tanah air peserta didik karena adanya interaksi dengan teman sebaya yang statusnya sama dan dengan guru yang dalam 

anggapan mereka statusnya lebih tinggi yaitu pemimpin. 

 

IV. CONCLUSION 

Berdasarkan hasil uji hipotesis, diperoleh simpulan bahwa terdapat perbedaan yang significant antara peserta didik yang belajar 

dengan menggunakan model pembelajaran role playing dengan peserta didik yang belajar dengan menggunakan model pembelajaran 

Jurisprudential Inqury. Artinya pembelajaran dengan model Role Play lebih baik dari jurisprudential inquiry jika diterapkan pada 

materi sumpah pemuda. Hal ini disebabkan karena dalam model pembelajaran Role Playing tidak hanya membuat siswa learning to 

know tetapi lebih dari itu siswa menjadi learning to be dan learning to do, turut merasakan dan menjadi tokoh sehingga seolah 

merasakan suasana history event pada masa itu. 
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Abstract- The entrenchment of liberal democracy and its attendant 

participation of the constituents in Africa and Nigeria in particular 

has over the time heightened the level of youths’ engagements in 

the political processes. Bestowed with fundamental obligations 

arising from the principles of social contract, the state has become 

a social agency for providing safety nets for vulnerable youths in 

the society. Nigeria being a developmental state has in the recent 

time forced with the initiation of interventionist programmes 

aimed at alleviating the sufferings of the teeming population. 

Meanwhile, the source of worry is the awkward implementation 

of the social schemes by government characterized by institutional 

Incapabilities and lack in needed executive capacity to achieve the 

philosophies of the programmes. However, it is against this 

established premise that the thrust of the paper is to appreciate 

governmental social schemes aimed at alleviating the youths in the 

post-recession regime. Methodologically, the study utilized 

qualitative method while generating its data and analyzed in 

content. The theoretical framework of analysis is significantly 

anchored on the Empowerment. The findings of the study reveals 

that social intervention packages by government had help in 

alleviating the vulnerable youths. The paper strongly recommends 

among others; the strengthening of executive capacity and 

institutions involved. 

 

Index Terms- Entrepreneurship, N-power, Nigeria state, 

Recession, Youth Empowerment. 

 

I. INTRODUCTION 

he trajectory weapon of poverty in Africa and Nigeria has 

been noted following the serial decline in the standard of 

living of the citizenry. The Sub-Sahara Africa region has not yet 

succeeded in resolving the basic livelihood of her teeming 

population. According to Mwabu (2005), he avers that over fifty 

percent (50%) of the African population live below the 

international subsistence standard of one dollar per day and the 

population is at risk of suffering from reduction in its current 

standard of living. This is why poverty and material deprivation is 

prevalent and critical in contemporary political and social 

discussions.  

           In Nigeria, it is noticed that the state has been hit by the 

problem of poverty and this may be attributed to problems of 

mismanagement of human and material resources, indiscipline and 

lack of political will by the government beginning from the period 

of independence to the present day Nigeria (Adebayo, 2009).  

However, rather than tackling the crisis that has bedeviled 

development stride and poverty in the society, the politicians and 

other government functionaries appeared to have converted 

leadership positions and public offices into avenue to siphoning 

public treasury.  They equally engaged in misappropriation of 

funds, money laundering and leaving the poor masses to suffer in 

destitution. As a result of this underdevelopment and poverty, 

Nigeria has been forced to witness anti-social activities like armed 

robbery incidence, cultism, drug trafficking, prostitution, child 

labour and trafficking, ritual killings and assassination (Akande, 

2014). The intention of government to curb the ugly situation 

made it possible to introduce some programmes which were aimed 

at alleviating or eradicating poverty among the youths. These 

programmes have stood the test of time but have not actually 

impacted positively on alleviating poverty among the youths. It is 

important to recall that when the former President, General Sani 

Abacha took power in 1993, he introduced poverty alleviation 

measures like Family Economic Advancement Programme 

(FEAP).  

           However, upon coming to power in the new democratic 

dispensation in 1999, the Obasanjo administration in an effort to 

cushion the effects of poverty among the masses, introduced the 

National Poverty Eradication Programme (NAPEP).  The 

programme had good intention of alleviating poverty among the 

populace but was later hijacked by the politicians as the 

philosophy behind the setting up the programme was politicized 

and the objectives undermined. For instance, the beneficiaries of 

the programme were party faithful, loyalists and family members. 

Despite the tumult efforts of Olusegun Obasanjo’s administration 

to alleviate poverty among the youth; different successive 

government regimes have introduced different programmes as 

measures to eradicate poverty among the youths. While very few 

of them witnessed some significant improvement, others failed to 

address the challenge of poverty for which they were mapped out 

for. It is against this established backdrop that the paper 

appreciates the effort of government in the present dispensation in 

alleviating the youths.  

 

II. CONCEPTUAL CLARIFICATION   

Poverty 

           The problem of poverty in Africa has over the years 

engaged the attention of the international community, 

governmental and non-governmental organizations and veteran 

scholars from   Western and African countries.  This is as a result 

T 
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of confusion and identified mayhem unleashed to Africans.  

According to scholars like Oduwole, (2015:27); Okoh (1998:56), 

they conceived poverty as a state of deprivation in terms of 

economic and social indicators such as income, education, 

healthcare, social status, self-esteem and self-actualization. To 

Anikpo (1995:32), poverty is the process whereby individuals or 

groups are forcefully eliminated from control of decision making 

machinery that determines the production and distribution of 

resources in a society. He maintains that poverty has manifested 

itself in various forms such as hunger, lack of good drinking water, 

clothes, shelter and good health, poor education and poor 

distribution of resources.  

           In buttressing the difficulties encountered in arriving at a 

common and generally accepted definition of poverty, Onyekpe, 

(2007:18); Aboyade (1997:11), posit that there seems to be general 

agreement that poverty is a difficult concept to handle and that is 

more easily recognized than defined. Even attempts made to 

categorize some specific areas at which poverty could be viewed 

are faced with lack of agreement. For instance, the Organization 

for Economic Cooperation and Development (OEDC), Guideline 

on Poverty Alleviation (2000:29) stressed that an adequate 

concept of poverty should include all the most important areas in 

which people of either gender are deprived and incapacitated in 

different societies. It should encompass the casual links between 

the core dimensions of poverty and the central importance of 

gender and environmental sustainable development.  Being 

multidimensional in nature, poverty entails inadequate livelihood 

material goods and failure to achieve basic capabilities in 

nutrition, health, economic and social life. As noted by Taiwo and 

Aguu, (2016:12); Ucha, (2010:19) and Adebayo (2009:28); 

poverty is a consequence of deprivation, lack of good health and 

social or economic exclusion, including lack of access to active 

involvement in community life in all its ramification 

 

III. YOUTH AND YOUTH EMPOWERMENT 

           Youth is a broad base concept which has been given 

multifarious definitions by the scholars and public policy analysts. 

Youths are those persons between the age of 15 and 24 years 

(United Nations, 2010). This definition considers those under the 

age of 14 as children. However, under the Rights of the Child, 

persons up to the age of 18 are defined as children (The Youth and 

United Nations, 2010). The broader use of the term underscores 

the need for policies and programmes to focus less on age and 

more on recognizing the specific development needs of people as 

they transit from childhood to adulthood (UN, 2010).  

           The National Youth Policy and Strategic Plan of Action 

defined youth as person between the ages of 18-35 years and is a 

citizen of Nigeria. This implies that youth can be regarded as any 

person on the stage of transition to adulthood who depends on 

others for means of survival, shelter and other necessities of life.  

Youths are seen as the foundation of a society; their energies, 

character, inventiveness and orientation define the pattern of 

development and security of a nation. They are the most volatile 

and yet the most vulnerable segment of the population in terms of 

socio-economic, emotion and other aspects (Anasi, 2010:67; 

Zakaria, 2006:36)  

           On the other hand, youth empowerment suggests the 

various ways of developing the capacity and capability of youths 

toward becoming job creators and not necessarily job seekers 

(Oyekunle; Akindele& Olatunde, 2013:27) The main purpose of 

youth empowerment is to encourage youths to acquire 

entrepreneurial skills and knowledge to become independent. This 

is usually done by providing youths with training facilities and 

funding. The need to improve youth empowerment in Nigeria is 

not the concern of government alone. Youth empowerment 

concerns individuals and non-governmental organizations. 

 

IV.  LITERATURE REVIEW  

           The research process of reviewing extant literature cannot 

be really overemphasized. This is attributed to the import it plays 

in cultivation of knowledge. It is important to underscore herein 

the necessities behind literature review as it takes into cognizance 

the current state of knowledge in the area of investigation, 

appreciation of findings and methodology; and systematically 

identifies the gap or lacuna in knowledge of the subject or topic of 

investigation. However, the review and appreciation of relevant 

extant literature will be organized under the following themes: 

 

 Social Schemes and Institutional Incapabilities in Nigeria’s 

Failed State 

           The situation of poverty in Nigeria has continued to have 

effects on the masses due to the kind of havoc it has caused to rural 

and the urban dwellers.  It’s direct effect among the populace is 

low standard of living. The resultant implication on the youths is 

the mass exodus of Nigerian citizens to another country.  Some of 

these migrants are people with high productive skills and 

capabilities, which if they are well trained and empowered by the 

government, they would have become very productive and 

therefore contribute meaningfully to development of the nation.  

However, it is the quick response to the awful poverty crisis in 

Nigeria that the different interventionist programmes had been 

initiated and established by successive governments. Poverty 

alleviation strategies implemented so far in Nigeria focused more 

on growth, basic needs and rural development approaches. The 

government introduced these programmes to help revamp and 

reconstruct the economy (Ndoma, 2017:23). However, available 

extant literature on government policies toward social intervention 

schemes in Nigeria have been categorized under  

 

 The Pre-Structural Adjustment Programme (SAP) 

Regime 

            This started at initial time when the government showed 

concern on the development needs of the newly independent 

Nigeria state following the introduction of first National 

Development Plan in 1962. The philosophy behind the plan 

included the development of opportunities in the health sector, 

employment, education and improvement of access to these 

opportunities. Similarly, the Fourth National Development Plan 

which appeared to be more precise in the specification of 

objectives that were associated with poverty reduction, 

emphasized increase in real income of the average citizen as well 

as reduction of income inequality among other things. During this 

era of National Development Plans, many of the programmes 

which were put in place by the government had positive effects on 

poverty reduction.  Although the target population for some 

programmes were not specified explicitly as poor people or 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9394
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              709 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9394    www.ijsrp.org 

communities were socially and economically excluded from the 

gains of the programmes (Ogwumike, 1995:41; Akpata; Igalajobi 

& Awoniyi, 2010).  

 

 The Structural Adjustment Programme (SAP) 

Regime 

           The uncertainties of live that characterized pre-SAP regime 

forced the government with no other alternative than to import the 

policy form external environment without due consultation and its 

attendant incidence on the lives of the Nigeria citizens. It is the 

effort of the government to alleviate poverty that made it introduce 

policies following the severe economic crisis in Nigeria which 

worsened the quality of life. However, the implementation of the 

SAP further worsened the living condition of many Nigerians 

especially the poor who were the most vulnerable group 

(Aiyedogbon&Ohuofasa, 2012:5). According to Ndamu, 

(2017:8); Nwaobi,(2003:22) and Ogwumike,(2002:52); they 

maintain that as a result, the government had cleverly  designed 

and implemented  many poverty alleviation programmes from 

1986 to1993 and also between 1993 and 1998.  These programmes 

included the Directorate for Food, Roads and Rural Infrastructure 

(DFRRI), Better Life Programme (BLP), National Directorate of 

Employment (NDE), People’s Bank of Nigeria (PBN), Family 

Economic Advancement Programme (FEAP) and Family Support 

Programme (FSP) Garba, (2006:23). These programmes had 

suffered failure and were caused by political instability, political 

interferences and lack of clearly defined policy framework with 

proper guidelines. In most cases, the programmes were poorly 

implemented and lacked continuity. They were characterized by 

corruption as being witnessed on the part of the government 

officials.  

 

V. THE BIG PUSH REGIMES 

           Following the return of Nigeria from military system 

characterized by authoritarianism, excessive use of coercion and 

state apparatus, high poverty index and distressed economy, the 

emerging Nigerian state has conceived the need to key into the 

trending wave of democracy and democratization in Africa.   The 

Nigeria government has continued uneasily to revamp the 

economy with the intention of engaging the youths and 

marshalling schemes aimed at alleviating the suffering of the 

citizens.  With the inception of democracy in Nigeria’s fourth 

Republic in 1999, it was estimated that about 70% of Nigerians 

lived in poverty (Ogwumike, 2001). The launching of the Poverty 

Alleviation Programmes (PAP) came on plank as pro-tem anti-

poverty gauge It targeted at correcting the deficiencies of the past 

efforts of alleviating poverty through the objectives of providing 

direct 200,000 unemployed people. As a result of the 

ineffectiveness of the programme, the government introduced 

National Poverty Eradication Programme (NAPEP) in 2001.  The 

programme was established to address the challenges of poverty 

and mobilize resources from all the tiers of government 

throughout the nation. The establishment of NAPEP was 

precipitated when the federal government observed that poverty 

was on the increase despite the large number of ongoing efforts 

and programmes to fight poverty. As noted by Elumidale, Asaolu 

& Adereti (2006:21), NAPEP has been structured to integrate four 

sector schemes which include:  

 Youth Empowerment Scheme (YES) 

 Rural Infrastructure Development Scheme (RIDS) 

 Natural Resource Development and Conservation 

Scheme (NRDCS) 

Generally, these schemes were strategies designed by the 

government to facilitate ambitions towards poverty eradication 

especially the absolute poverty that has been ravaging the nation. 

In order to achieve the objectives of NAPEP, #6 billion was 

approved in 2001. NAPEP differs from other past poverty 

alleviation strategies because it was not a sector project 

implementation agency but a coordinating organ that ensures that 

the core poverty eradication ministries were effective.  

 

VI. SOCIAL INTERVENTION SCHEMES UNDER PRESIDENT 

BUHARI’S ADMINISTRATION  

           The emergency of the present administration of President 

Mohammad Buhari has witnessed an increase in number of youths 

who are unemployed and constitute serious threat to the peaceful 

existence of the state. Trapped with the geometric increase of 

jobless youths, the administration was left with no option than to 

initiate certain schemes that would help ameliorate the suffering 

of the people.  It was on this philosophy to give the citizens the 

needed sense of belonging that the following programmes were 

launched. 

 The N-Power Programme 

           N-power is one of the social intervention schemes initiated 

by the Federal Government of Nigeria under the present 

administration of President Mohammad Buhari. It was designed to 

help provide job creation and empowerment for young Nigerians 

to acquire and develop life-long skills to become solution 

providers in their communities and to become players in the 

domestic and global markets.    In the quest to actualize the policy 

frame and safe guard the needful social safety nets, N-power is 

aimed at addressing the challenges of unemployment especially 

among graduate youths as it is categorize into Graduate Teachers 

Corps which is targeted at 500,000 graduates.  N-power 

knowledge is targeting 25,000 non-graduates while N-power 

Build targets 75,000 non-graduates recruitment. Through N-

power, young Nigerians youths will be empowered with the 

necessary tools to go and create, develop, build, fix and work on 

exceptional ideas, projects and enterprises that will change the 

communities, the economy and the nation.  

           However, the programme has been designed for young 

Nigerians between the ages of 18-35 years. The focus is to provide 

the young graduates and non-graduates with the skills, tools and 

livelihood to enable them advance from unemployment to 

employment, entrepreneurship and innovation. Also, the first 

phase of this programme is targeted towards Nigeria’s critical 

needs in education, agriculture, and  technology construction, 

creative and  artisanal industries. It will also prepare Nigerian 

youths for a global outstanding push where young Nigerians can 

export their services to work on global projects that can earn 

Nigeria foreign exchange. Accordingly, the goals of N-power 

included the following; to reduce the rate of unemployment in the 

country, bring about a system that would facilitate transferring of 

employability, entrepreneurial and technical skills and to bring 

solutions to poorly public service and government diversification 
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policy. The programme is designed in such a way that it can be 

divided into three classes.  

 The N-power teacher corps 

 The N-power knowledge 

 The N-power Build 

N-power teacher corps is a programme premeditated for 

unemployed graduates which is a voluntary one. It will engage and 

train 500, 000 young unemployed graduates. The programme will 

last for duration of two years. The volunteers are entitled to receive 

their stipend at the end of every month. Also, the volunteers are 

expected to receive computing device that will contain 

information for specific engagement, as well as information for 

their continuous training and development. Participants will 

provide teaching, instructional and advisory solution in four key 

areas. 

(a) N-Power Agro Programme: The volunteers under this 

programme undergo training after they would start to 

function as intermediaries between research institute and 

the farmers. They help in facilitating, communicating and 

as well assisting farmers in decision making. It also 

ensures that appropriate knowledge is implemented to 

achieve the best results on agriculture. N-agro will 

equally rely on technological usage since it aspires to 

determine the type of soils, sizes of farmlands, irrigation 

in order to ensure that farmers are operating optimally. 

(b) N-Power Health Programme: Participants under this 

platform undergo an initial induction training prior to 

deployment. N-power health programme is established to 

train volunteers to work as public health assistants. Its 

function is to sensitize the community members 

including pregnant women, children, families and 

individuals on health kits and preventive measures. It 

equally assists in providing diagnostic services to people.  

(c) N-Power Teach Programme: The N-power teach 

programme engages qualified graduates for the benefits 

of basic education. The volunteers are deployed to 

primary and secondary schools across the country to 

assist in impacting needful knowledge on the children. 

They will not replace the current teachers, but will work 

as support teachers, assisting the teachers, school 

management and other functionaries within the school. 

They will also be deployed to the rural areas to take basic 

education to children in marginalized communities. 

(d) N-Power Tax Programme: In order to ensure high 

efficiency in collection of tax, the federal government 

mobilized some volunteers who will assist the Federal 

Inland Revenue Services (FIRS) in collection of taxes. 

The government seeks to encourage non-complaint and 

partially complaint tax payers to come clean and declare 

and pay their appropriate tax due to the government. 

Following this, N-power will be required to select 3700 

volunteers to work as a Community Tax Liaison Officers 

to work in their states of residence within the state’s tax 

authorities. They will have the following key 

responsibilities which will include answering online 

inquiries, customer management, creating awareness of 

tax compliance.  

(e) N-Power Community Education Programme: Some 

volunteers under N-power Teacher Corps are deployed to 

different parts of the nation to instruct on Civic education 

and as well as Adult education. They perform similar 

function like the N-power Teach and are also recruited 

following the same process and as well possessing the 

same requirement 

(f) N-Power Knowledge Programmes:  This programme is 

the federal government’s first step towards diversifying 

to a knowledge economy. There are eight other 

innovations hubs across the country which is expected to 

provide incubation and acceleration of the technology 

and creative industries; hence this programme will work 

alongside with them. The programme is a “Training to 

jobs” initiative essentially ensuring that participants can 

get engaged in the marketplace in an outstanding 

capacity, as free lancers, as employees and entrepreneurs.  

(g) N-Power Creative Programme:  This will train and 

develop 5000 young creative talents. The strategy is to 

put Nigeria’s creative industry on the global radar as 

exporters of world-class services and content. Training 

lasts for 3 months which can be divided as 1 month in-

class and 2 months hand-on-group project, across 

selected cities in Nigeria. The participants are being 

trained and certified in one of the following: Animation, 

Graphic Design, Post-Production, and Script Writing. 

(h) N-Power Tech Hardware: N-power Tech Hardware is 

aimed at empowering 10,000 computer device 

technicians into the ICT industry. This programme is for 

device technicians who will train and facilitate tooling for 

at least 10,000 technicians to boost the device servicing 

and manufacturing industry. The output of this 

programme will serve as a critical catalyst for the 

expansion of local capacity to serve and produce mobile 

phones, tablets, computers and other relevant devices to 

serve the local and international market. 

(i) N-Power Tech Software: This is to empower 10,000 

volunteers into developing software in the ICT industry. 

This programme is expected to train, tool and position 

10,000 hand-on-software developers for the local and 

international software development market. Participants 

will undergo a project based model to training wherein 

they will be exposed to foundational software 

development tools as well as resources to thrive as a 

modern day software developer entrepreneur. The 

programme will seek to establish the foundational 

knowledge, tools and platform upon which participants 

can pursue a career as software development 

entrepreneurs. The participants will be trained and the 

training will last for 11 weeks. The programme will also 

offer a continuity platform to support participants with 

learning and engagement opportunities on a continuous 

basis. They will also be enabled with a device to continue 

the practice and exploration of opportunities after 

training.  

(j) N-Power Build Programme: N-power Build is an 

accelerated training and certification programme that will 

engage and train 75,000 young unemployed Nigerians in 

order to build a new crop of skilled and highly competent 

workforce of technicians, artisans and service 

professionals.  
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VII. CONDITIONAL CASH TRANSFER PROGRAMME 

           In order to cushion the high level of poverty among poor 

Nigerians, President Buhari introduced the payment of #5000 each 

to over one million indigent citizens of Nigeria in which youths 

were among. This is one of the social intervention schemes which 

aimed at addressing poverty among the Nigerian citizens. It is 

important to note that few months of excuses about the state of the 

nation’s poor economic fortunes; Nigerians became excited 

following the commencement of the payment of #5000 naira 

conditional cash transfer. The programme has never been left 

unchallenged but has   received a lot of criticisms from different 

quarters including important stakeholders in the government. 

Some argued that the poverty alleviation is caricature of youth 

empowerment. For instance, some questions had been asked on 

the yardstick for measuring poverty in Nigeria.  The value of 

#5000 monthly to these vulnerable Nigerians. These are some of 

the questions which have been used to criticize the programme. 

 

VIII. THEORETICAL FRAMEWORK OF ANALYSIS 

           The theoretical framework utilized in the paper is anchored 

on empowerment theory as propounded by Solomon, (1976) in his 

book titled Black Empowerment. According to his postulation, 

personal, interpersonal and environmental resources are needed to 

update the skills, knowledge and motivation of people to achieve 

valid social roles. He further maintains that powerlessness and 

feeling of hopelessness are as a result of the inability to use 

resources and support to achieve goals. Validating the theory of 

empowerment as postulated by Solomon (1976), Denier (1999), 

used the theory to study children “Birth through Eight” resources 

for educating children with diverse abilities. The study guided 

children to acquire relevant knowledge and skills and to 

participate in decision making process (Okala and Uche, 2014). In 

his contribution to the import of empowerment theory to social 

formation especially the vulnerable youths in the society; Lee 

(2001), emphasized that it helps to develop a more positive and 

potent sense of self, construction of knowledge and capacity to 

achieve a critical perspective on social and political realities; and 

cultivation of resources, strategies and competencies to attain 

personal and collective goals. Empowerment theory provides an 

effective support system for individuals and communities that 

have been blocked from achieving collective goals and overcome 

social barriers and self-fulfillment within existing social structures 

(Payne, 2005; Okala and Uche, 2014). 

           However, the initiation of multifarious social schemes in 

Nigeria by different political regimes have become a source of 

empowerment to the citizens especially the vulnerable youths who 

are jobless and roaming the streets. Social schemes and packages 

like Graduate Internship Scheme, N-power and Conditional 

transfer of money to the youths have become succor and 

empowerment. The beneficiaries are bent on using the acquired 

knowledge to develop themselves and the entire society. The 

implication is the involvement of the youths in the decision 

making process and imparting economically to the growth of the 

economy. 

IX. CONCLUSION AND RECOMMENDATIONS 

           It is not a disputable fact that in Nigeria, the incidence of 

poverty has remained high in spite of the number good poverty 

alleviation programmes.  Since youths are the driving force of the 

nation, there is needed to make good policies that will guarantee 

their self-reliance, alleviate their vulnerability and make them 

have that self-confidence to be patriotic citizens of the country.  It 

is based on this frame the study appreciated the different social 

intervention packages aimed at alleviating poverty among the 

Nigerian youths. The findings   reveal that social intervention 

packages by government had helped in alleviating the vulnerable 

youths. Also, the paper looked at the fact that despite that the 

government has called it a thing to fulfill her obligations toward 

the citizens; it has lacked the needed executive capacity to 

administer its social policies to the populace. Also discussed is the 

social schemes and institutional incapabilities in Nigeria’s failed 

state. Social intervention programmes under the political regime 

of President Mohammed Buhari were appreciated. The theory of 

employment was adequately utilized for the sake of analysis. 

However, arising from the investigations and findings of the study, 

the paper sets to recommend the following practical and 

theoretical significance for public policy by government and other 

relevant stakeholders;  

 Strengthening of executive capacity and institutions involved 

will be of immense help to overhaul the likely lapses that 

might hinder the successful achievement of programmes. 

 There is the need for government to build base on incremental 

policies that will help alleviate poverty. It has been observed 

over the years that each government comes to the corridor of 

power with its programme of action devoid of existing plans 

aimed at alleviating poverty. This has continued to lead the 

state into inconsistencies in it policy making. 

 The National Assembly should always strive to checkmate the 

presidency based on the strengths and weaknesses of any 

social intervention programme. This will help eliminating the 

likely challenges that stand to thwart the efforts of 

government in achieving its policies and programme 
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Abstract- The Malaysian’s Ministry of Health has revealed that mental health problems among Malaysian students are worsening 

where from one in 10 individuals in 2011 to one in five in 2016. Studies have shown that viewing photographs and videos of nature 

scenes can promote significant reductions in physiological stress and virtual environments provided a more dynamic alternative with 

greater ecological validity, which is, approximating the real-life situation. This paper attempts to test the effects of simulation of 

virtual nature environment (VNE) towards one of the emotion state that is tension. This study applied self-administered questionnaire 

survey method named Profile of Mood State (POMS) and these were distributed to 24 selected respondents who were second year 

Bachelor in Landscape Architecture students at Universiti Putra Malaysia. Questionnaire surveys were used to identify the moods of 

the students, pre and post the VNE treatment, which were later analyzed using the paired T-Test of Statistical Package for Social 

Science Version 20 to measure its significant difference of mean score. The results have shown that VNE provided positive 

differences toward students' stress level in improving their mood- from negative emotions to positive emotions. In conclusion, this 

research provided potentials in contributing to the knowledge base of VNE so that it can be implemented in university settings in order 

to raise the mental health awareness, especially in a Malaysian context.  

 

Index Terms-, mental health, restorative environment, Profile of Mood States (POMS) 

 

 

I. INTRODUCTION 

Mental health or psychological well-being is a condition in which the person recognizes his or her capacity, can cope to the worriness 

of life, can work profitably and can give a commitment to the network [14]. In addition, by year 2020, the mental health issue is 

expected to increase by 15%. Mental health problems may conduct to common social problems that always happen in Malaysia, such 

as anxiousity depression, lack of sleep, poor academic performance, and the reluctance to join the community (Bernama, 2013). A 

study by Zivin et al. (2009) proved that these mental health problems within students are growing yearly. This statement has been 

supported by statistics from the Ministry of Health Malaysia, which revealed a deteriorating state of mental health problems among 

Malaysian students, from one in 10 individuals in 2011 to one in five in 2016. According to Mohamad (2016), the major cause of 

mental health problems among students was anxiety and depression, also considering the misuse of drugs. Anxiety contributed to the 

fear of examinations that instill worry in students.  

 

Uehara et al., (2010) stated that, in the preparations of their professional careers, university students must adapt to their various 

psychosocial changes, in addition to address their academic and also social demands. The strong demand for academic performance 

lead to a stressful environment, which can risk the physical and mental health of the students if it is left untreated. A survey by the 

Ministry of Health Malaysia through The National Health and Morbidity Survey III (NHMS III) reported that Malaysians youth in the 

16–24 year age group had the highest percentage of acute and chronic suicidal ideation (10.0% and 26.0%, respectively) compared to 

other age groups. Depression, anxiety and stress are the common psychological problems among students [5]. 

 

Simulations of virtual nature environment (VNE) in a particular set ups where more complicated research methods may function under 

controlled conditions; it might be able to explore how VNE functions in conducing stress recovery. On the other side, this research 

will examine the physiological responses especially in emotions that affected by VNE when students interact with it. Therefore, we 

would like to confirm if the effects of VNE are same with the effects of an actual environment. 

 

The virtual nature environment (VNE) scenes would be more effective in improving mood, especially after the stressful event. Taking 

all the research done and benefits that VNE could provide, this paper has come out with one questions; what is the effect of virtual 

nature environment in reducing university students’ stress level. As for this paper, tension will be highlighted as one subscale taken 

from mood states. There are six mood states in total, but for this paper it focuses on tension. 
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II. LITERATURE REVIEW 

The survey made by American College Health Association (2006) found that survey of university students, the main problem that 

encounter among university students was academic stress. This kind of stress affected their academic performances. The first few 

years entering university can be a tough experience for university students. They have to learn how to handle their emotions so that 

they will not interfere with any mental health problem. Stress is a feeling that come naturally which designated to assist an individual 

to cope with their demanding and crucial situations. In United States, about 55% students reported that the biggest issue they had in 

the university is the challenge to get better results in academics.  

 

Naturally, minimal stress also considered as good, especially for university students. This has been confirmed by a study from 

Dusselier et al., (2005) which stated that stress may become a push factor for students to work harder and do their best. Stress also 

increases their adrenalin and encourage them to react better in any conditions, thus, their academic performances will be enhanced 

especially during crucial time as examinations. University students reported that they were being pressured, if compared their school 

days [11].  

 

Godderidge (2013) found that negative emotions such as depression, anxiety, confusion and tension are the most frequent among 

university students in United Kingdom. Transition phase from home to university brings a lot of challenges in a students’ new life. 

This included the process of moving to hostels, which they had to leave their families and friends, making new friends, surviving with 

limited expanses hence they have to learn how to manage their own commitment and try to cope with projects and assignments, study 

for examinations, especially for the bachelor level students. Leys (2015) said that design school students merely affected by stress 

which it may lead to lack of sleep. He also mentioned that huge amount of stress may affect physically and emotionally such as 

depression and anxiety, heavy sweating, increase in heartbeat or even worse, suffocation in breathing.  

 

Association Press (2009) in New York has reported that more than half of the students (53%) did not mingle with their friends on any 

events when they were stressed out. This can be proved when the approaching of the deadline of submission for the studio. On this 

moment, students work very hard twenty four hours non-stop; this involving facing computer from day and night, not having proper 

meal and not having a healthy lifestyle such as strolling in the park. This can be worse if they facing a multiple events at one particular 

moment, such as the burden of assignments, tests and examinations. 

 

By constructing a model of nature environment where complicated research techniques would work under certain situation that has 

been controlled, it may certainly comprehend what are the components of nature that are helpful in recovery of stress. According to 

Annerstedt (2013), the study on the physiological mechanisms can be done when there is interaction of humans with nature.  

 

Virtual nature environments (VNE) has a great impact in influencing restorative environment, and if it is achieved, they will conduct a 

better interaction between the users (e.g. virtual environment navigation and exploration) and they can adapt the scenery on their daily 

lives. With these kinds of innovations, there will be no surprises that VNE in restorative environment will become alternative besides 

the real green nature.  

 

A lot of great discoveries were found whilst conducting the literature, one of it was the significant absence of related studies, and 

exploration of VNE for university students, to be exact students whom are under pressure especially when their post-examination. 

 

III. METHODOLOGY 

The respondent completed the POMS inventory [8] twice. It was used to measure mood states right after they finished their exams and 

another inventory was done after they watched the VNE videos. Before the experiment started, instructions on how to complete the 

POMS test were given. Responses were provided with a simple five-point scale ranging from zero to four (‘Not at all’ to ‘Extremely’) 

for emotion - tension. This five-point scale were used because a few studies have suggested that a five point scales increase response 

rates and response quality in addition to being less confusing and helped in reducing respondents’ “frustration level” [3]. 

 

The VNE consisted of green scenery such as the forest with the bird chirping sounds, together with waterfall and its sound effects. 

POMS (tension mood profiling) were expected to be a worthwhile exercise with students' emotions, so a range of measurement issues 

must be addressed. However the most critical consideration were the mood that has been evaluated by its mean.   

 

The paired sample t-test, was used in the analysis, T-test is a statistical procedure used to determine whether the difference of mean 

between two sets of observations is zero. In a paired sample t-test, each subject or entity was measured twice, resulting in pairs of 

observations. Common applications of the paired sample t-test include case-control studies or repeated-measures designs [10]. Since 
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the study involved a pre and post treatment which consisted of two readings, thus the analysis chosen was paired sample t-test, in 

order to test the correlations between two readings. The significant level was set at p < 0.05. 

 

IV. FINDINGS 

A total of 24 students of the second year students of Landscape Architecture course, Universiti Putra Malaysia, Malaysia  has been 

selected for this experiment. Demographics and self-rated questions on the respondents formed the first part of POMS. This was 

carried out in order to know their gender, age, and three self-rated questions; "How do you describe your health?", "Describe you 

current stress level", and "Have you encounter any Virtual Reality exposure?". These were adapted by a study by Annerstedt et. al. 

(2013) who has stated that for general health the replies, they were arranged from 1 to 5 with “very bad”, “bad”, “fair”, “good” or 

“very good”, in accordance with recommendations from WHO (1996) and Robine et al., (2013). 

 
Table 1: Demographics of the respondents from the Second Year Bachelor in Landscape Architecture n=24 

 

Demographic Respondents Percentage (%) 

Gender Male 29 

Female 71 

Age 20 42 

21 38 

22 4 

23 8 

24 8 

How do you describe your health?  

(scale 1 to 5 as “very bad”, “bad”, 

“fair”, “good” or “very good”) 

Very bad 0 

Bad 21 

Fair 4 

Good 33 

Very Good 38 

Describe you current stress level. 

 

 

(scale 1 to 5 as “very bad”, “bad”, 

“fair”, “good” or “very good”) 

1 4 

2 16 

3 38 

4 38 

5 4 

Do you have any experience with 

Virtual Reality? 

Yes 21 

No 79 

 

According to Table 1, the data on the demographic were summarized into percentages. There were 24 respondents participated in this 

experiment, with 79% were females and 21% were males. All of the respondents were on their early twenties with the higher 

percentage of 20 years old (42%), followed by 21 years old (38%). Based on the self-rated questions of "How do you describe your 

health?" respondent's highest score was on the 5th scale (38%) which was ‘very good’. Meanwhile, respondents also describes their 

current stress level on the 3rd (‘fair’) and 4th (‘good’) scale at 38%. That was the highest percentage. Majority of the respondents have 

no experience on Virtual Reality(79%). 

 

The analysis in this paper focused on examining POMS results per tension sub-scale before and after VNE experience, by comparing 

both measurements with one another. The mean difference between the sample and the known value of the population means has been 

recorded for each POMS tension subscales. This implies that the results were compared to see whether statistically significant 

differences existed. To examine the effects of VNE experience towards students' emotions, paired T-Test was conducted. The paired 

T-Test including the all subscales, for before and after the VNE experience. For all comparisons, p<0.05 was used to establish 

statistical significance.  

 

Table 2 shows that subscale for tension included tense, on edge, uneasy, restless, nervous and anxious has no significant differences in 

scores when comparing the results of the pre and post the VNE experience. Overall, tension scores were higher before the VNE 

experience, with the mean of 2.916. The scores after the VNE experience were 59% (Table 2). Tension level was lowest on the 

nervous scale. Meanwhile, the highest score was restless with 3.29. The respondents felt restless after they immediately came out from 

the examination hall. This is in accordance to Thomas (2014) who stated that as examination period descends, many students are filled 

with anxiety, worry, fear, procrastination and panic.  
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 Figure 1: Tension score 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Tension score 

Mood Mean Standard 

deviation 

Mean 

difference 

p-Value 

Tense- Pre 3.21 0.833 -1.08 0.000 

Tense- Post 2.13 1.035 

On-edge - Pre 2.67 0.761 -0.5 0.037 

On-edge - Post 2.17 1.049 

Uneasy - Pre 2.83 1.007 -0.95 0.002 

Uneasy - Post 1.88 1.154 

Restless - Pre 3.29 1.160 -1.12 0.002 

Restless - Post 2.17 1.129 

Nervous - Pre 2.63 1.056 -1.46 0.000 

Nervous - Post 1.17 0.908 

Anxious - Pre 2.88 1.076 -0.84 
 

0.000 

Anxious – Post 2.04 0.955 

p = <0.05 

 

  

Tense showed significant differences (p = .000), more intense for the pre VNE (M = 3.21) than for the post VNE (M = 2.13). 

Regarding the situations, the students who has been treated with VNE, the average mean for on-edge subscale was significantly lower 

(M = 2.17), than for those who not having their VNE treatment (M = 2.67; p =.0.037). This same factor for uneasy showed for the 

students with experience decrease the values at the end of the session (M = 1.88), with respect to the start (M = 2.83; p =0.002). 

Meanwhile, for restless the mean were higher (M = 3.29) before the VNE experience, compared to the post of VNE experience (M = 

2.17; p = 0.002). In addition, for nervous subscale, the mean were higher (M = 2.63) before the VNE experience, compared to the post 

of VNE experience (M = 1.17; p = 0.000). The situations goes the same with anxious among the students, whereas it decreases in term 

of the mean with mean of 2.88 to 2.04 with p=0.000. 
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Table 2 shown the sufficient evidence to conclude that there was a significant difference between pre and post for tension subscales; 

tense, on-edge, uneasy, restless, nervous and anxious. Those pairing were recorded at p<0.05 as shown in the table. This can be 

concluding that the respondents have improved their emotion from pre to post VNE experience. Furthermore, the mean difference 

between both pairing (pre and post VNE) showed negative value which means it decreases in mean value. The results indicated that it 

is the important to have a system of support, especially during strenuous periods like the final exams. This system of support could be 

in the form of VNE experiences, which was proven by the decrease amount of mean. 

 

 

V. CONCLUSION 

These results indicated that natural scenes delivered via VR may provide relaxation and restoration both objectively and subjectively 

after a stressful experience. The findings have identified that the VNE provided a good impact toward students' tensions. VNE helps 

them improve their tensions- from pre and post VNE. VNE experience is effective in reducing negativity and improving moods 

relatively in tensions especially after a stressful event. Majority of students had difficulties to explore green nature areas as due to 

many constraints especially in term of costs, available time and accessibility. For those affected by these kinds of situations, VNE may 

be a way to improve mental health outcomes. This research has provided some valuable information in the study on the effect of 

virtual reality towards restorative environments at university settings in Malaysia. This study has achieved its aim and objectives to 

investigate the impact of virtual nature environments towards university students in Malaysia. This study was also driven by the 

intention to establish VNE as an alternative method for university students to cope with their negative emotions. In addition, this 

research may have contributed to the knowledge base on the possibility on having VNE implemented in university settings. 
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Abstract- Recently, the services based on internet has grown rapidly raising an imminent question about its analysis of the information 

about suggestions of services. The organizations can be collecting the suggestions about the services from the consumer. Many 

suggestions are often available only through the information such as good or bad and another contain more non useful information by 

local slang. It is an essential problem when different codes are used to analyze these suggestions or when specific categorization in 

certain content is missing. This leads to unnecessary complications. In order to improve and automate the process of analyzing 

suggestions or recommendations we propose an approach such as text mining. The text mining is the process of extract the accurate 

and overall information from the type of unstructured data. In this article mention the two important methods of text mining and the 

simple visualization techniques in the suggestions of the online course Single Sided Defines. The normalization and tokenization are 

the most important methods of text mining. The aim of this study is to develop a solution for the suggestions of the one-hour course 

was produced to offer insight into single sided unilateral hearing loss, using text mining methods. 

 

Index Terms- Text mining, Single Sided Defines, Normalization, Tokenization. 

 

 

I. INTRODUCTION 

The purpose of this paper is to highlight text mining methods as a support to identify the relevant literature from a data for 

recommendations. The aim of this paper work is that examining large collections of written resources to generate new information and 

to transform the unstructured text into structured data using the different methods of text mining. The text mining is a common process 

of extracting relevant information from the using set of documents [4]. Text mining provides basic pre-processing methods, such as 

identification, extraction representative characteristics, and advanced operations as identifying complex patterns. Document 

classification is a task that consists of assigning a text to one or more categories. Text mining will ever be able to replace the accuracy 

that manual duration can archive in machine learning extraction [1]. Text mining comprises the discovery and extraction of knowledge 

from free text and can extend to the generation of new hypothesis by joining the extracted information from several publications [2]. 

Text mining is a knowledge-intensive task. This is gaining a wider attention in several Original Equipment Manufacturing industries, 

for example aerospace, automotive, power plants, medical-biomedicine manufacturing, sales and marketing divisions [3]. Text mining 

can be broadly defined as knowledge intensive process in which a user interacts with a document collection over time by using a suite 

of analysis tools. In a manner analogue to data mining, text mining seeks to extract useful 

informationfromknowledgesourcesthroughtheidentificationandexplorationof interesting patterns. In case of text mining, however, the 

data sources are document collections and interesting patterns are found among formalized database records but in the unrestricted 

textual data in the documents in these collections [5, 6]. This paper only addresses the summarization of two text mining methods such 

as normalization and tokenization. This paper is organized as follows: in the next section is described a method about text 

classification. The experiments performed using the python code and the results obtained with the sets of scientific suggestions 

considered in the automatic text summary and text classification, are discussed in result section, which is followed by the concluding 

remarks in summary section. 

 

II. RESEARCH ELABORATIONS 

The section talked about the important text mining methods such as normalization and tokenization and other methods. 

Normalization 

The methods are needed for transferring text from human language to machine readable format for further processing. The 

normalization is a procedure that making the text into standardized form. There are different type of methods involved in the 
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normalization procedure of text mining. Firstly, the text can be converted into lower case or upper case. The next method is removed 

numbers if they are not relevant. To remove the leading and ending space called the white space removal. The next method is to 

remove stop word using Natural language toolkit (NLTK). The text normalization includes, 

 

1. Convert text to lowercase or uppercase 

The python code for converting text to lowercase or uppercase as follows, 

variable = variable.lower() 

variable = variable.upper() 

2. Remove numbers 

Remove numbers if they are not relevant to the analysis. Usually, regular expressions are used to remove numbers 

variable2 = re.sub(variable1)  

print(variable2) 

3. Remove punctuation 

It can be used to remove the set of some symbols. 

variable2=variable1.translate(string.maketrans("",""),string.punctuation) print(variable2) 

 

4. Remove whitespace 

To remove leading and ending space, use the function. 

strip() 

 

5. Remove stop word 

The stop words are the most common words in a language like the, a, all, is, all. These words do not carry important meaning 

and are usually removed from texts. It is possible to remove stop word using Natural Language Toolkit or NLTK, a suite of 

libraries and programs for symbolic and statistical natural language processing. The python code for stop word removal is, 

variable = set(variable.words(language)) 

 

6. Remove sparse terms and particular words 

In some cases, it is necessary to remove sparse terms or particular words from texts. This task can be done using stop words 

removal techniques considering that any group of words can be chosen as the stop words. 

 

Tokenization 

The tokenization is the process of splitting the given text into smaller pieces called tokens. Words, numbers, punctuation mark and 

others can be considered as tokens. The python code for tokenization is the function. 

tokenize() 

 

 

Stemming 

Stemming is a process of reducing words to their word stem, base or root form. The main two algorithms are Poster stemming 

algorithm and Lancaster stemming algorithm. The python code for stemming are 

first import PorterStemmer  

variable1 = "change word" 

 variable1 = word_tokenize(variable1)  

print(stemmer.stem(word) 

Lemmatization 

The aim of lemmatization, like stemming is to reduce inflectional forms to a common base form. As opposed to stemming, 

lemmatization does not simply chop off inflections. Instead it uses lexical knowledge bases to get the correct base forms of words. 

first import WordNetLemmatizer  

variable1 = "change word"  

variable1 = word_tokenize(variable1)  

print(lemmatizer.lemmatize(word)) 

Part of speech tagging 

Part of speech tagging aims to assign parts of speech to each word of a given text such as nouns, verbs, adjective and others based on 

its definition and its context. 

 from textblob import TextBlob  

 variable1 = example variable2 = TextBlob(variable1) 
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 print(variable2.tags 

Chunking 
Chunking is a natural language process that identifies constituent parts of sentences and links them to higher order units that have 

discrete grammatical meanings. 

first import TextBlob  

variable1 = example  

variable2 = TextBlob(variable1)  

print(variable2.tags) 

Named entity recognition 

Named entity recognition aims to find named entities in text and classify them into predefined categories such as names of persons, 

locations, organisations, times. 

first import ne_chunk  

variable1 = example  

print ne_chunk(post_tag(word_tokenize(variable1))) 

 

 

Coreference resolution 

Pronouns and other referring expressions should be connected to the right individuals. Coreference resolution finds the mentions in a 

text that refer to the same real-world entity. In python the function is, 

StanfordParser() 

Collocation extraction 

Collocations are word combinations occurring together more often than would be expected by chance. Collocation examples are break 

the rules, free time, draw a conclusion, keep in mind and so on. The python code is, 

from ICE import CollocationExtractor 

extractor = CollocationExtractor.with_collocation_pipeline(pos_cheak = False) 

print(extractor.get_collocations_of_length(input, length)) 

Relationship extraction 

Relationship extraction allows obtaining structured information from unstructured sources such as raw text. Strictly stated, it is 

identifying relations among named entities. For example, from the sentence-Mark and Emily married yesterday, we can extract the 

information that Mark is Emily’s husband [7]. In python we use the function 

relextract() 

Visualization Techniques 

Visualization is the simple and most accurate method for understanding the data. There is different type of visualization techniques are 

available in the case of text mining. In this paper also includes the simple visualization techniques using python codes. There are 3 

types of visualization techniques.  

1. Network model 

2. Graphical representations 

3. Heat map  

Moreover, text mining is a one of the simple procedures to analyses the invariable recommendations or suggestions. The 

normalization and tokenizations are the core methods of the text mining techniques. 

 

III. RESULT 

This section includes the overall information about methods of text mining and visualization techniques. In this study a secondary 

dataset is used. The dataset contains 50 participant’s suggestions of professional class, Single sided deafness (SSD). Some of the 

suggestions are in a single sentence and others are in paragraph. The normalization is a procedure that making the text into 

standardized form. There are different type of methods involved in the normalization procedure of text mining. Firstly, the text can be 

converted into lower case or upper case. The next method is removed numbers if they are not relevant. To remove the leading and 

ending space called the white space removal. The next method is to remove stop word using Natural language toolkit (NLTK). 

After applying tokenization method suggestions are splits into tokens. All type of characters except space in the suggestions are 

considered as tokens. Figure 1 shows the result of tokenization method. 
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Figure 1: After tokenization 

The visualization is the one of the important parts of text mining. The visualization method can useful in easily understand the result. 

The text data can represent in disparate method of visualization. The network model is the one of the simplest forms of visualization 

for text mining. The network model can easy to understand for common man. So that in text mining the network model is more 

preferable.  The network model can be used to find the token relationship. The result of network model of connection of tokens are 

demonstrated in Figure 2. 

IV.   
V. Figure 2: Network model of connection of tokens 

To draw the graphical representation of the text data, it represents the information about the count of tokens. To select some tokens 

from the list of tokens and evaluate their count. 
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VI.  
Figure 3: Count of tokens 

From Figure, we conclude that, the word good is repeated more than the other words and the words struggle and bad are use 

only once. The range of occurrence can be proved by take some tokens from the few suggestions and count their number of 

occurrences. 

Another method of visualization technology is the heat map. The heat map is a two-dimensional representation of data by 

which values are represented by colors. 

 

VII.  
VIII. Figure 4: Heat map 

The heat map shows that the token good are more occurring token. but the token clear is less occurring than other of the most 

occurring tokens. The token understandable is the token that second most token of most occurring. The result shows that better 

understandable of the text mining methods and visualization techniques. 

 

IV. CONCLUSION 

 

This project work is aimed at studying general idea of a text mining and their methods. In this study the suggestion data of SSD are 

used. The text mining methods are used to analyses suggestions of SSD. From the result, get the idea about the generalization of the 
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suggestions. That is some words are more occurring in the suggestions. To find the more occurring words using the methods of text 

mining and analyze it. After the analysis conclude that the overall idea of the suggestions leads to good idea about SSD. This project 

work is a structure of structures. The project work includes extracting information from suggestions of SSD. It is a learn by doing 

excursion into the art and science of text mining. To divided the project into three chapters to facilitate the learning approach. The text 

mining teaches software developers how to mine the vast amounts of information available on the web, internal networks and desktop 

files, and it turn it into usable data [8]. The text mining and analysis is a new area of research that is less than 15 years old. Much of 

text mining is observational. Text mining is one of those disciplines that are now emerging as cutting-edge technologies. Only a few 

years ago, standard desktop computers did not have the physical capability to handle huge amount of textual material or to engage in 

the complex analysis of page length material. Storage capacity and in particular megahertz and random-access memory were 

insufficient to appropriately analyze large or complex textual situations. Recently, however a type of personal computer has become 

powerful and fast enough to engage in sophisticated text mining analysis, which itself has the capability of assisting researchers to 

better understand a host of social science and biological issues [9]. So, this work includes the information extraction from the 

unstructured data like suggestions or recommendations.  
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Abstract- This particular study titled "The Relationship between 

Service Quality of Sport Event and Customer Satisfaction” was 

accomplished with special reference to President’s Gold Cup 

Volleyball Tournament, 2017. This study was undertaken by 

focusing on the matter that was recognized from the National 

Volleyball Convention, 2017 and through records of Sri Lanka 

Volleyball Federation. In-depth literature assessment was 

accomplished to offer a conceptual model to formulate hypotheses 

for the study. 

           A quantitative research design was applied to examine the 

customer satisfaction. The questionnaire survey was used as the 

main data collection method and 100 volleyball players and 50 

spectators were selected as a sample by using random sampling 

method. The questionnaire was consisted of 33 items. One 

dependent variable, particularly customer satisfaction and one 

independent variable, specifically service quality was selected to 

the study. The design model was examined overall and segments 

and path coefficients to emphasize the provision to which 

independent variable were predictive of the dependent variable in 

the proposed model. 

           The conclusions were indicated separately as players and 

spectator’s perspective, as well as all main stakeholders. The 

course setting results were shown service quality is weak 

positively correlated with service satisfaction. Results also 

suggested that there is need to enhance service quality to increase 

level of service satisfaction. The results of this study can be able 

to use tailor advertising messages as well as to different affiliated 

parties in sports sector. 

 

Index Terms- Service Quality, Service Satisfaction, Customer 

Satisfaction, 

 

I. INTRODUCTION 

uality concept of an organization emphasized the overall 

organization is effective and productive in performance. It is 

about making organization highly capable of performing for its 

customers by improving goods, services, and systems 

performance standards. The managing quality means perpetually 

followed product/service excellence. Delivering the quality in an 

organization means identifying 

 

who is a customer, what their needs are and meet those needs (or 

even better, prodigious expectations) whether in now or future. 

(Cronin Jr and Taylor 1992) 

         Since the Quality has been an accretive concept inside the 

sport marketing research from 1980s, but the considerable 

attention within field of sports has been arisen recently (Tsitskari, 

Tsiotras et al. 2006).The importance of a quality concept was 

determined by number of researchers and experts (Alexandris, 

Dimitriadis et al. 2001, Alexandris, Dimitriadis et al. 2001); 

(Chelladurai and Chang 2000);(Murray and Howat 2002); (Kelley 

and Turley 2001).The emergence of interest among scholars in 

quality is reveals by its effect on customer satisfaction and impact 

with perceptions. The organization’s performance according to 

needs of customer leads to the sense of satisfaction. 

         In sport management context, quality and satisfaction are 

major factors which explicit customer’s desirable behavior at sport 

tournament. In such circumstance, quality of the market demand 

(e.g., the sport/game or sportsman performance) and service 

selection (i.e., the physical environment) may play a significant 

function in emphasizing customer satisfaction. Thus Quality and 

Performance are a highly integrated concept of satisfaction. It can 

be diagnosed as indicator of customer Satisfaction. (Oliver and 

Westbrook 1993) Customer satisfaction is described as a 

satisfactory response closer to an excellent, service, advantage, or 

reward (Oliver, Rust et al. 1997). Customer satisfaction is a prime 

index of customer retention, tremendous phrase – of- mouth, 

advanced income, and lower marketing costs ((Anderson, Fornell 

et al. 1994);(Oliver 1999);(Palmatier, Dant et al. 2006). And the 

Quality sentiment is the whole assessment of a good or service by 

the consumers. It is consistent, significant to the achievement and 

the improvement. 

         The achievement of a sport tournament is an essential 

outcome for the tournament organizers and the destination where 

occasion is hosted. Tournament success is a segment of 

organizational efficacy which rely on the concepts of quality and 

satisfaction (Chelladurai and Riemer 1997). 

         In terms of sports, the national sport in Sri Lanka 

“volleyball” was selected to evaluate the event attendee’s 

perceptions regarding the quality and satisfaction within the sport. 

         Customer satisfaction is necessary for the amplification of 

sport. The game will not develop without the interest of customers. 

Good plan and the preparation for the tournament is essential. If 

Q 
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not it will end up losing badly. To forecast the satisfaction of 

customers, this study will be focused the degree of service quality 

dimension in volleyball tournaments to prophecy the customer 

satisfaction. 

 

II. RESEARCH ELABORATIONS 

Customer Satisfaction 

         Customer Satisfaction in a product primarily based 

organization creates a positive word regarding the overall 

business, long term benefits and also customer loyalty (Anderson 

1998);(Palmatier, Dant et al. 2006). Coping with customer 

satisfaction is one of the most enormous feature to ensure 

monetary success of an enterprise. (Reichheld 1994). But making 

sure customer satisfaction regarding corporation is complicated 

venture. 

         As Oliver (1993) emphasized customer satisfaction will 

fluctuate from person to person and similarly situation. In line with 

the (Churchill Jr and Surprenant 1982) attempt to procure an 

explanation for investigations regarding the customer satisfaction 

provide one of the maximum essential proofs concerning its 

determinants 

 

Customer Satisfaction with sport event 

         The studies carried out by the Churchill and Surprenant 

(1982) and next enlargement of that idea with the aid of Cronin 

and Taylor (1992), these researchers' explanations of customer 

satisfaction theory applied to sport customers. This would cause 

to gain a better concept concerning the customer satisfaction in a 

sports setting. (Warren 2011) research changed into a study on the 

spectators at two professional basketball games in Greece in an 

attempt to examine the connection between service quality and 

customer satisfaction. It needs to be taken into account the extend 

which customer satisfaction is motivated by the provision of 

quality of service and the core product. 

         The key determinant of customer satisfaction in the service 

industry is customer service. Therefore, it is miles clear that 

service industries work to provide a high level of service quality 

to ensure customer satisfaction. As defined by the earlier service 

marketing literature (Oliver, 1981; (Parasuraman, Zeithaml et al. 

1985);(Lehtinen and Lehtinen 1991); and (Mackay and Crompton 

1988) customer satisfaction builds up and, ultimately, creates, or 

 

fails create, service quality in the minds of customers. Many 

researchers have been developing SPORTSERV instruments to 

measure service quality. (Theodorakis & Kambitsis, 1998), 

SPORTSERV was composed with access, reliability, 

responsiveness, and tangibles to measure consumer perceptions. 

After years ago scholars used single item to measure overall 

satisfaction in the service environment. 

         Many scholars found that, above dimensions correlate with 

customer satisfaction. There are two reasons why customer 

satisfaction is important for the service industry. First customer 

satisfaction is based totally on customer's subjective judgment of 

service is one of the fine standards for evaluating services. Since 

it is tough to keep constant service performance due to the 

intangible and heterogeneous elements of the services, customer 

satisfaction became understood when it comes to the exceptional 

of service (Cronin & Taylor, 1992; (Dabholkar, Shepherd et al. 

2000), & (Dabholkar, Shepherd et al. 2000); (Parasuraman, 

Zeithaml et al. 1994). 

 

Service Quality 

         For many years in service marketing literature, numerous 

studies has been conveyed regarding the service quality. Service 

quality is a dominant factor in the abundance of the Organization. 

Service quality has been investigated over a long period of time 

and their various interpretations. (Bitner and Hubbert 1994) define 

service quality as the” Overall sense of relative 

inferiority/Superiority of the industry and its services”. Service 

Quality is a determinant of customer Satisfaction. Service quality 

has an interaction between service employees and an environment 

where service was provided. (Brady & Cronin, 2001; Cronin & 

Taylor, 1992 Parasuraman et al., 1988). 

 

Service Quality in Sport Context 

         The quality of services contributes to improve sport 

stakeholder satisfaction are gaining substantial consideration as a 

research topic. (e.g., Wakefield & Sloan, 1995; Murray & Howat, 

2002; Hill & Green, 2000) when compare these topics it state that 

stakeholder factors, which marketers are control. Specifically, 

hospitality (staff), scoreboards, accessibility, and food service are 

essential factors. 

         In the context of sports Chelladurai (1992) explains six 

special classes for sport and physical activity. His six classes, 

pleasure, human skills, consumer health/fitness, human 

excellence, human sustenance, and human curative, set the sport 

service industry apart from traditional business. Therefore service 

industry has concentrated on sports. 

         Firstly, researchers have examined how the operating 

environment influences the process consumers interact with the 

operating conditions. Second, scholars have evaluated the 

exceptional role played by the staff performance rating staffing 

rendering service staff. 

 

III. RESULTS AND FINDINGS 

         The primary intent of this study is to examine the 

relationship between perceptions of service quality, and the 

components of the stakeholder service experience. Specifically, 

this study investigates the service quality  
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perceptions play in effecting exact determinants of customer 

satisfaction, through the service satisfaction. 

 

Procedure 

 

          Formalization Hypothesis of the Study 

 

 

                Selection the Sample 

 

 

               Collection the data 

 

             Processing and Analyzing the Data 

 

 

              Reporting the Findings 

 

Figure 1.1 Procedure 

 

Formulations of Hypotheses 

 

Service quality dimensions of customer satisfaction 

 

H1 - There is a positive relationship between service quality and 

service satisfaction 

 

H0 - There is a negative relationship between service quality and 

service satisfaction 

Research Design 

 

H1  Statistical Analyze 

   

 

 

                  Primary Data/Secondary Data 

 

 

                Sampling Method (Random Sampling) 

 

 

                                Analytical Model 

 

 

                                      Service Quality 

 

 

                                Customer Satisfaction 

 

Source: Develop by the researcher 

 

 

 

y = Customer Satisfaction 

 

Research approach 

            In research approaches, two types can be found. They are 

inductive research approach and deductive research approach. 

Using, inductive approach makes disclose a new concept, model, 

deductive approach can prove something by using previous 

theories or concepts. The researcher uses a deductive approach in 

this study. 

 

Study Area and Design Sport Marketing

 Perspective 

 

Relationship between Quality and Customer Satisfaction 

 

The study population 

            The population of the research can be considered as the 

Stakeholders of volleyball tournaments in Sri Lanka. 

 

Sample 

            The Study was conducted in President’s Gold Cup 

Volleyball Tourney sport setting in Sri Lanka. Main Stakeholders 

of the tournament will be selected as a sample of the study such as 

Players, and Spectators. 
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Figure 2:  Study Sample 

 

Analysis of Questionnaire 

         This section of the study reports the findings of the analysis 

and discussion of data collected. Its flows are assumed the 

sequence in which design objectives of the research in order. 

Reliability and Validity are components which verify the quality 

in research. 

 

Reliability Test 

 

Table1: Reliability Test Results 

 

 N %   

Cronbach

’s  No: of 

       Alpha  Variables 

           

 150   100   0.922   33  

            

            

            

Source: Output from SPSS 

 

         In the current study reliability coefficient of 0.922 which was 

above recommended level. The study, however achieved a 

significant response rate. Therefore, it can be concluded as the 

survey construct has adequate reliability to continue data analysis 

and draw conclusions, formulate theories, or make claims about 

the generalizability of a study. 

 

Validity Test 

 

Table2: Validity Test Results 

 

 

 Variable KMO ( Kaiser-Meyer- 

   Olkin )and Bartlett's 

   Test Measure of 

   Sampling Adequacy 

   

 Tournament Organizing  0.803 

 

Committee 

  

   

   

    

Facility Access 0.645 

  

 Facility Space  0.801 

    

Service Satisfaction 0.709 

    

 

         According to the KMO and Bartlett test values it can be 

concluded that sampling adequacy is higher in selected variables. 

As all variables show more than recommended level value in 

results. 

 

Correlation Analysis 

 

Table 3: Correlation of Service Quality and Service Satisfaction 

 

Sample Pearson Correlation 

 Coefficient 

Players 0.430 

Spectators 0.406 

All Customers 0.424 

 

 

         In the study it takes the main stakeholders of the tournament 

as players and spectators. The results indicate that there is a 

relationship between dependent variable and independent 

variables. Correlation is significant at the 0.01 level. 

 

 Players Pearson Correlation Coefficient is 0.430**. So 

the correlation between service quality and service satisfaction in 

player’s perspective, it shows the weak positive relationship. 

 

 Spectator’s  Pearson  Correlation  Coefficient  is 

 

0.406**. So the correlation between service quality and service 

satisfaction in spectator’s perspective it shows the weak positive 

relationship 

 

 All Customers or the both players and spectators Pearson 

Correlation Coefficient is 0.424**. So the correlation between 

service quality and service satisfaction in both customer’s 

perspective it shows the weak positive relationship. 

 

Regression Analysis 

 

Model Summary Table 

 

Interpret the R (Correlation Coefficient) between two variables 

 

         R square – Amount of change independent Variable. It 

should be needed to check the R square of the model for the 

goodness of it. 
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Table: 4 Model Summary 

 

 Sample  Mode R R Adjusted Standard 

   l  Squa R square error of 

     re  estimate 

        

 Players  1 0.819 0.671 0.668 0.28436 

        

 
Spectato

rs  1 0.796 0.633 0.626 0.38168 

        

 All  1 0.793 0.629 0.614 0.37887 

 Custome

rs 

      

       

        

Source: Output from SPSS 

 

         According to the regression analysis the R square was 

recorded in players, spectators, and all customers’ perspective. So 

the results of that are recorded as 67.1%, 63.3%, and 63% 

respectively. 

         Considering the value of the R square it can be concluded 

that the independent variable is explained in player’s perspective 

67.1% by the selected independent variables in the model. 

Spectators perspective it explain 63.3% of independent variables. 

And when consider all main stakeholders of the tournament both 

players and spectators it explained 63% of the independent 

variable. 

 

IV. CONCLUSION 

         The contemplate of the present study was to gain better 

understanding about the relationship between quality of sport 

tournament and customer satisfaction of a President’s Gold Cup 

Volleyball Tournament in Sri Lanka – 2017. In the study, 

according to the conceptual framework of the setting it explains 

regarding the link in between service quality, service satisfaction. 

The results of this study support the idea that determinants of 

service quality perceptions are defined to be different in various 

settings within the sport context. Findings suggest that tournament 

quality and outcome quality were critical factors of service quality 

in determining both players and spectator satisfaction at 

President’s Gold Cup Volleyball Tournament – 2017. 

         In the case of an investigation, tournament quality was 

viewed perspective of service quality which refers to the setting as 

the event organizing committee, facility access, facility space that 

might boost the satisfaction levels of players and spectators. 

         Scholars stated that, in sport context customer satisfaction 

study can be divided into three categories: service satisfaction, 

game satisfaction, and service and game satisfaction combination. 

(Kim, Magnusen, & Kim, 2014). With regard to the relationship 

between services quality, was found to be the key factor in 

predicting satisfaction. This finding is consistent with the previous 

studies which emphasized the significance of the outcome (Brady 

et al., 2001; Brady et al., 2006; Kim et al., 2014). 

         The current study has reached a number of findings, In 

players perspective service quality in the tournament influence 

service satisfaction and they show a weak positive relationship. 

 

In spectator perspective service quality and service satisfaction in 

the tournament it shows the weak positive relationship. 

         When consider all main stakeholders overall influence to the 

service quality and service satisfaction in both customer’s 

perspective it shows the weak positive relationship. 

         In terms of the relationship between customer’s quality 

perceptions of the sport event, the study discovered a significant 

relationship between two variables. 

         This finding is understandable because the achievement and 

winning of the tournament, building star players can influence 

overall satisfaction with sport event. Gronroos (1984) defined 

outcome as what the patron with when service is delivered. This is 

probably the motive why the outcome is taken into consideration 

as a significant indicator of satisfaction with service quality. 

Consistent with the results gain through the data series in 

President’s Gold Cup Volleyball tournament, it emphasized that 

service quality dimensions such as a tournament organizing 

committee, facility access, and facility space contribute as weak 

positive relationship with service satisfaction which means that the 

tournament main stakeholders are not tremendously happy with 

the service quality they gain at the tournament. Event organizers 

should pay higher consideration to the service quality in the 

tournament to enhance their service satisfaction. Services might 

help athletes to apply their opinion about services experienced and 

staff to the overall perceptions of President’s Gold Cup Volleyball 

Tournament. 
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Abstract- In this paper, packed petroleum gas homogeneous charge pressure start motor, CNG (HCCI) performance on the effects of 

formaldehyde addition by changing inlet temperature were researched. In this examination, the four-chamber, four-stroke motor was 

utilized. The outcomes got from the utilization of different level of formaldehyde expansion in CNG (HCCI) motor were analyzed 

with several inlet temperatures. The outcomes showed that when expansion fuel added substance as the formaldehyde in CNG motor 

were utilized, motor execution parameters, for example, torque and power, brake mean successful weight and brake explicit fuel 

utilization are ideal condition at 0.13% formaldehyde option in CNG (HCCI) motor and these parameters are diminished with 

expanding over 0.13% formaldehyde option sum in the motor. It is additionally demonstrated that combustion temperature variation 

depends upon the percentage amount of fuel addition at corresponding inlet temperature. 

 

Index Terms- natural gas, HCCI, formaldehyde, additive, combustion temperature 

 

I. INTRODUCTION 

ost of the vitality utilized on the planet is provided by petroleum products. Consuming of the petroleum products creates squander 

materials, chiefly outflows to the air as burning fuel gases and residue, just as some fiery debris or potentially clinker. These waste 

materials effect sly affect the earth, some of them locally, others with increasingly broad or even worldwide effect It is outstanding 

that vehicles with flammable gas present lower contamination and carbon dioxide outflows contrasted with fuel vehicles Petroleum 

gas motor has numerous points of interest, for example, higher productivity and lower heat misfortunes however as the motor runs 

near the supposed lean breaking point, issues may happen, for example, fizzling. 

    Homogeneous charge pressure start (HCCI) motors are being considered as a promising option in contrast to the current flash start 

(SI) and pressure start (CI) motors. HCCI motors have the potential in lessening the discharges of nitrogen oxides (NOx) and 

particulate issue (PM), while keeping up high warm effectiveness. The HCCI motor idea vows to join the upsides of both CI and SI 

motors, while limiting their disadvantages. 

One of the key challenges in the execution of HCCI innovation underway motors is that start can't be legitimately activated. The 

planning of auto-start of HCCI burning is controlled by the chamber charge conditions, as opposed to the sparkle timing or the fuel 

infusion timing that are utilized to start ignition in the SI and CI motors, Myanmar has since set out to accomplish more inquires about 

and trials to utilize elective powers like petroleum gas. In writing, it is accounted for that many research bunches as of late have been 

taking a shot at flammable gas fuelled motors overall by means of test work or through reenactment studies and formaldehyde is one 

the most well-known added substances which has been used in numerous examines.  

Fiveland et al. researched in the impact of beginning temperature, introductory weight of blend, gaseous petrol structure, heat move 

model, proportionality proportion and pressure proportion on start conduct of a HCCI motor. Kentaro et al. demonstrated that 

formaldehyde unequivocally influences creation/utilization pace of hydroxyl radicals and in this way it very well may be utilized to 

control the burning of a CNG (HCCI) motor. Numerical consequences of Moray et al. have demonstrated the impacts of utilizing 

formaldehyde on cutting edge auto ignition in flammable gas fueled motors. Manisha et al. has executed the oxidation instruments of 

methane in IC motor and anticipated the ignition temperature and weight in burning assembly of the IC motor. In another examination, 

the creators built up the dynamic components of reenactment based examination of CNG burning was completed Chen et al. made 

sense of formaldehyde would lessen the exothermic of low temperature burning response of diethyl ether and in this way prompts 

propelled ignition.  

In the present examination hypothetical recipe are utilized to demonstrate complex burning wonder and execution investigation in 

pressure start HCCI (CNG) motor. The impacts of different level of formaldehyde expansion on temperature and weight pattern of 
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ignition blend beginning of burning and motor execution qualities: motor power, motor torque, explicit fuel utilization and brake 

warm effectiveness are depicted in detail by numerical and hypothetical. The investigations have been accomplished for various 

introductory temperatures of bay air/fuel. 

 

II. THEORETICAL DETERMINATION OF PERFORMANCE CHARACTERISTICS 
 

Gaseous petrol is appropriate to the HCCI burning idea in view of negligible blend planning prerequisites and compound 

dependability. Numerous mixes, for example, propane, butane, hydrogen peroxide, and formaldehyde are utilized as an added 

substance in gaseous petrol fueled (HCCI) motors. Formaldehyde is the least complex aldehyde in natural mixes class with compound 

recipe CH2O. It is one of the middle types of flammable gas burning system. It can build the ignition response rates when utilized as 

an added substance. Table 1 demonstrates the physical properties of formaldehyde in contrast with real gases in flammable gas 

organization. Formaldehyde is classified as an unsafe material and it ought to be utilized under tight enactments. 

 
Table I 

 Formaldehyde properties in contrast with real gases in petroleum gas 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Petroleum gas powers, then again, 

promptly produce homogeneous blends and can possibly fill in as HCCI powers. This model speaks to the burning chamber with a 

splendidly blended cluster arrangement of variable volume. Single zone models are broadly utilized in view of their low 

computational necessities, precise forecast of beginning of ignition [8] 

This paper examines for a four stroke (HCCI) motor, the impact of ignition condition on the brake control, brake torque brake warm 

proficiency, explicit fuel utilization, and brake mean powerful weight. The hypothetical execution attributes for the motor, acquired 

from determined conditions, were additionally displayed [1] 

The engine torque, T is given by, 

T = WR             (1) 

where, W  is the brake load in Newton and R is the torque arm in meters. 

 

The real control accessible at the wrench shaft is the brake control, BP, given by, 

                                                                                        

                                                                                                                                                                                            (2) 

 

where, N is the engine speed in revolution per minute. 

The brake mean compelling weight (BMEP) is the mean successful weight which would have created control identical to the 

brake control if the motor were frictionless, and for a four stroke motor is given by, 

 

                                                                                                                                                                                            (3)                                                                                                     

 

where, n is the number of cylinders and Vs is the swept volume. 

The brake warm productivity, is the proportion of the brake capacity to the power provided by the fuel, is given by, 

Properties Formaldehyde Methane Ethane Propane 

Chemical Structure CH2O CH4 C2H6 C3H8 

Molar Weight 

(g/mole) 
30 16 30 44 

Autoignition Tem; 

(K) 
430 595 515 470 

Explosive Limits 

(%) 
7-73 5-15 3-12.5 2-9.5 

2πNT
BP =

60

s

2×BP
BMEP =

V Nn
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                                                                                                                                                                                            (4)                           

                                                                                       (5)      

 

                                                                                         

where, mf  is the mass flow rate of the fuel and QLV is the lower calorific value of the fuel. 

       The particular fuel utilization, BSFC is the all out fuel devoured per kilowatt power created and it is given by, 

 

                                                                                                                                                                                            (6) 

III. RESULTS AND DISCUSSION 

 

   Right off the bat, the impact of delta air/fuel temperature with including added substances has been examined. Fig 1 and 2 

demonstrate the weight and temperature patterns for five distinct temperatures at delta valve close (IVC). 

 

 
                Fig. 1 Incylinder temperature variety for five distinctive beginning temperature at IVC 

 

As found in these figures, there is no burning in the TIVC = 400 K case in light of the fact that the blend weight and 

temperature don't arrive at the auto start limit. In such a case, it is normally noticed that the motor is out of its working extent. In TIVC 

= 500 K case, the burning happens marginally after TDC. By expanding the delta temperature above TIVC = 600K, the ignition 

happens before TDC and the most extreme estimation of weight and temperature rises. 

 
 

Fig. 2 Incylinder weight variety for five diverse introductory temperatures at IVC 

 

From these outcomes, it very well may be seen that the start postpone diminishes with expanding introductory temperature. The 

start postpone time can be assessed from the weight angle. Moreover, the ignition wonder is exceptionally worried to starting 

temperature and it tends to be utilized as a control parameter. Steady with above reenactment results, methane does not light at an 

underlying temperature of TIVC = 400 K and the start happen at TDC (wrench edge zero degree) by giving beginning temperature 

600K. Furthermore, start happen before TDC (wrench point zero degree) with expanding beginning temperature.    

in f LVQ = m Q

bth

in

BP
η =

Q

f3600×m
BSFC=

BP

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9398
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              733 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p9398    www.ijsrp.org 

Formaldehyde has a lower auto start temperature in contrast with other gaseous petrol segments; in this way it is coherent 

that utilizing formaldehyde as an added substance would propel the CNG motor burning. Table 3 demonstrates the numerical 

consequences of ignition temperature at different level of formaldehyde expansion by utilizing COMSOL Multiphysis 4.3b. 

For a definite report on the impacts of utilizing formaldehyde as an added substance on the presentation, for example, 

control, torque, mean compelling weight, explicit fuel utilization and brake warm proficiency of a HCCI motor at different channel 

temperature. Figures demonstrate the impacts of including different level of formaldehyde the motor execution at different delta 

temperatures.Fig 3 demonstrates the brake control minor departure from the impact of formaldehyde expansion at different channel 

temperatures. As per the brake power slants, the greatest worth happens at 600K for every level of the formaldehyde. 

 
TABLE III 

Burning temperature at different level of formaldehyde expansion for CNG(HCCI) motor 

 

 
 

 

 

                                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Fig 3, it tends to be seen that expanding formaldehyde from 0% to 0.13% causes expanding brake control from 5.823 kW 

to 77.83 kW at 600K.At the point when the expansion of formaldehyde rate is over 0.13%, motor brake power is decreased. 

 

Fig 3. The Effects of Using Formaldehyde on Engine Brake Power 

Then again, motor power decline as a result of higher incylinder most extreme temperature and broadened high temperature 

length in the burning stroke. 
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Fig 4. The Effects of Using Formaldehyde on Engine Brake Torque 

 

The variety of brake torque on the impact of formaldehyde expansion at different bay temperatures is appeared in Fig 4. 

According to the investigation, the greatest brake torque likewise happens 0.13% formaldehyde expansion at gulf temperature 600K. 

  

Fig 5. The Effects of Using Formaldehyde on Engine BMEP 

Fig 5 demonstrates the brake mean powerful weight minor departure from the impact of formaldehyde expansion at different 

gulf temperatures. From this Fig 6, it tends to be seen that the mean viable weight is most elevated at gulf valve close temperature 

600K with 0.13% formaldehyde expansion. The more level of formaldehyde expansion, the less brake mean successful weight. 

 

Fig 6. The Effects of Using Formaldehyde on Engine BSFC 

By examination of motor power results, the turnaround patterns happen in brake explicit fuel utilization (BSFC) in various cases. 
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Fig 7. The Effects of Using Formaldehyde on Engine Brake Thermal Efficiency 

 

The base estimation of BSFC happen 0.13% formaldehyde option and this worth increment by including formaldehyde over 

0.13%. This outcome is appeared in Fig 7. The effect of formaldehyde addition on engine brake thermal efficiency at different delta 

temperatures is appeared in Fig 7. It very well may be seen that thermal efficiency is maximum condition at inlet temperature 600K. 

Moreover, 0.13% formaldehyde addition is greater than other formaldehyde addition percent in this inlet temperature 600K. 

 

IV. CONCLUSION AND DISCUSSION 

The best way to ensure that the objectives of the study are met is to look at its outcome. The conclusions reached from the 

present study are according to the numerical analysis of combustion condition with fuel additive 0.13%, the correct crank timining 

occur at inlet temperature 600K, inlet pressure 1.4bar, engine operating speed 3400 rpm, compression ratio 11 and equivalence ratio 

1.2 which is the optimum condition for complete combustion in CNG (HCCI) engine. According to the engine performance trends, the 

maximum engine performance happens at 600 K for every level of the formaldehyde It might be seen that the numerical power 

delivered is somewhat higher than that of hypothetical examination. Due to the brake power can be ascribed to the expansion of the 

demonstrated mean viable CNG (HCCI) motor depends upon the ignition productivity of motor as well as the level of formaldehyde 

expansion. 

The hypothetically considered parameters demonstrate that there is reduction by 23% in brake power, 22% in brake torque, and 

23% in brake explicit fuel utilization of motor contrast and numerically. Thermal properties of combustion condition for diesel 

converted CNG (DISI) engine are 6.2214 MPa and 2093 K and the CNG (HCCI) engine (formaldehyde) are 6.4 MPa and 2373 K by 

theoretically. Therefore, engine performance of CNG (HCCI) engine is improved than CNG (DISI) engine. The exhaust product 

species in HCCI engine are not differed with DISI engine because of the fuel additive in HCCI engine is used as the catalysis instead 

of the spark plug. In this research, experimental study is not included. Therefore, the next researcher should be conducted the 

experimental study to approve the recreation results for the referenced parameters. 
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Abstract 

The paper examined the ownership structure on the value of listed firms in Nigeria. The objective of the 

study was to ascertain whether debt to equity ratio and debt to asset ratio has a significant impact and 

relationship with returns on equity of corporations in Nigeria. The ex-post facto research design was 

adopted to observe the study variables in retrospect. To achieve this, the study collated data from ninety-

four corporations, spanning 2007 to 2017. Descriptive statistics and panel regression techniques were used 

to analyse and estimate the dataset for the study. The results reveal that debt to equity ratio has a significant 

positive relationship with returns on equity. This implies that debt to equity ratio is a significant positive 

determinant to the value of corporations in Nigeria. It also emerged that debt to asset ratio has a significant 

negative relationship with returns on equity. This means that debt to asset ratio is an insignificant negative 

determinant of the financial performance of corporations in Nigeria. The study recommends the 

optimization of the ownership structure of corporations so as to maximize the value of the firm and 

minimize the overall cost of capital of corporations.  

Key words: Ownership structure, listed firms, value, Nigeria 

1. Introduction 

The nature and magnitude of relationship between capital structure and financial performance of firms have 

attracted plethora of attention in finance literature (Dahiru, 2016). Capital structure involves the decision 

about the combination of the various sources of funds a firm uses to finance its operations and capital 

investments. These sources include the use of long-term debt finance called debt financing, as well as 

preferred stock and common stock also called equity financing. One of the most important goals of financial 

managers is to maximize shareholders fund through determination of the best combination of financial 

resources for a company to maximize the value of the company’s by determining where to invest their 

resources. 

Capital structure as the various means of financing a firm, that is, the proportionate relationship between 

debt and equity (Pandey, 2010). The capital structure of a firm is a significant managerial decision because 

it influences the shareholder’s return and risk as the market value of the share may be affected by the capital 

structure decisions. Consequent on this, according to Pandey (2010), managers are expected to answer the 

following questions: how should the investment project be financed; does the way in which the investment 

projects are financed matter; how does financing affect the shareholders’ risk, return and value; does there 

exist an optimum financing mix in terms of the maximum value to the firm’s shareholders; can the optimum 

financing mix be determined in practice for a company; and what factors in practice should a company 

consider in designing its financing policy? 

Studies on capital structure dates back to several decades ago by Modigliani and Miller (1958). They proved 

that, under certain assumptions (existence of perfect market and the absence of taxes and transaction costs), 
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costs of capital does not affect capital structure. That is; debt in a firm’s capital structure does not affect the 

firm’s value. Later, Modigliani and Miller (1963) modified the irrelevant theory by presenting proof that 

cost of capital affect capital structure and thus the value of the firm when the assumptions that there are no 

taxes or transaction cost were removed. They then opined that borrowing give a tax advantage, where the 

tax deducted from the interest results in tax shields, which in turn reduces the cost of borrowing and 

maximizes the firm performance (Miller, 1977). This requires the firm to make a trade-off between the cost 

of debt and the benefits of using debt. 

Combinations of equity and debt in firms’ capital structures have been identified by scholars to affect 

current and future financial operations of the firm (Adesina, Nwidobie, & Adesina, 2015). Debt, a tax 

deductible expense, seems cheap when minimal as the after-tax cost is lower than equity improving earnings 

per share and dividend per share. Increasing levels of debt in a firm’s capital structure increases its after-tax 

cost, negatively, thus affecting corporate financial performance. Empirical findings on the relationship 

between the value of a firm the ownership structure of a firm has been inconclusive. For instances, total debt 

to total assets has a significant negative relationship with the value of a firm (Maina & Ishmail, 2014; 

Almustapha, 2014). The following study by Rafiu, Taiwo and Dauda (2012) and Idode Adeleke, 

Ogunlowore, and Ashogbon (2014) found total debt to total assets and financial performance to have a 

strong positive relationship. Consequently, this gives credence to further examine the relationship between 

capital structure and the value of firms in Nigeria. This study therefore attempts to contribute to literature in 

this regard.  

2. Theoretical Framework 

The study draws theoretical credence from the following theories; 

Modigliani and Miller theory of capital structure: this theory was founded in the year 1958 and later refined 

to include corporate tax in 1963. The theorem states that in perfect market – were there are no taxes, 

transaction costs and free flow of information; the market value of a company is determined by its earning 

power and risk of its underlying assets and that its value is independent of the way it finances investments or 

distribute dividends. This implies that the value of a corporation is determined by real assets and not the 

securities it issues. Thus the theory holds that capital structure is irrelevant. In 1963, Modigliani and Miller 

incorporated corporate tax into the original theorem and posit that interest charges on debt are tax deductible 

and that this tax advantage has an impact on the weighted average cost of capital and that the value of an 

unlevered firm. The theory further stated that with taxes, the market value of the firm will increase while the 

cost capital will decrease with leverage.  

Traditional theory of capital structure: this theory states that the capital structure is relevant in determining 

the market value of the firm. The theorem posits that the market value can be increased or the cost capital 

can be reduced by the proportion of debt capital and equity. The theory holds that cost of capital declines 

with leverage up to a point where it is at its minimum and then starts to rise.  

Net operating income theory of capital structure: this theory holds that capital structure is irrelevant in the 

determination of the market value of a firm. It holds that the market value is the capitalized value of the net 

operating income. That is, the cost of capital divided by the net operating income. The theory states that cost 

of equity and leverage are linearly related. That is, an increase in leverage leads to increase cost of equity. 

The theory holds that when cost of capital is constant, all other capital structure is optimum.  

Pecking order theory: this theory was originated by Myers and Majluf (1984) who demonstrate that a share 

issue is generally perceived negatively by investors. This is because managers tend to issue shares when 

they are overpriced. Stated in simple terms, the pecking order theory suggests that in order to avoid the 

information effects of new share issues, a firm is more likely to issue debt than equity. This prediction is 

conditional on the managers‟ belief that their firm’s securities are under-priced. The pecking order theory 
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implies that managers will follow the path of least resistance, and that they will work down a pecking order 

by opting to issue the cheapest form of financing. 

Market timing theory: market timing theory is a recent development and refers to the firms’ practice of 

issuing equity at a high price and repurchasing it at a lower price. The theory is premised on the assumption 

that managers base their financing decision on conditions on the capital markets. If conditions on the market 

are unfavourable, managers may consider delaying investments. Such conditions preclude the idea of the 

existence of a target capital structure. Rather, the corporate capital structure appears as the aggregate of 

managers’ efforts to synchronise with the capital market. 

3. Review of Empirical Literature  

Dahiru (2016) investigated the impact of capital structure on financial performance of listed manufacturing 

firms in Nigeria. The study formulated four hypotheses and used generalized least square multiple 

regression to analyze the secondary data extracted from the annual reports and accounts of the 31 sampled 

firms for the period 2009 to 2014. The study found that total debt, long-term debt and short-term debt have 

significant impact on the financial performance of listed manufacturing firms in Nigeria. The study also 

found that total debt to total equity has no significant effect on the financial performance of the firms.  

Adesina et al., (2015) examined the impact of post-consolidation capital structure on the financial 

performance of Nigeria quoted banks. The study used profit before tax as a dependent variable and two 

capital structure variables (equity and debt) as independent variables. The sample for the study consists of 

ten (10) Nigerian banks quoted on the Nigerian Stock exchange (NSE) and period of eight (8) years from 

2005 to 2012. Ordinary least square regression analysis shows that capital structure has a significant positive 

relationship with the financial performance of Nigeria quoted banks. 

Antwi, Mills, and Zhao (2012) examined the impact of capital structure on a firm’s value. The analysis was 

implemented on all the 34 companies quoted on the Ghana Stock Exchange (GSE) for 2010. The ordinary 

least squares method of regression was employed in carrying out this analysis. The result of the study 

reveals that in an emerging economy like Ghana, equity capital as a component of capital structure is 

relevant to the value of a firm, and Long-term-debt was also found to be the major determinant of a firm’s 

value.  

Lawal (2014) examined the factor that magnifies the value of a firm using data sourced from Nigerian 

commercial banks between the periods 2007 to 2012. The used OLS technique and White-HAC 

heteroskedastcity test to infer the relationship between capital structure and the value of a firm in Nigeria. It 

was observed that debt instrument play significant role in magnifying the value of Nigerian banking firms, 

while equity role is partially significant. We suggest that bank managers as well as regulators adopt 

measures that will promote leverage usage so as to maximise the overall value of the firm. 

IbrahimKaraye, Nasidi, Amos, & Ibrahim (2015) study focused at examining the determinant of capital 

structure decision of 11 listed food/beverages and tobacco firms in Nigerian capital market. The study 

reveals that tangibility, firm growth, profitability has a significant positive effect on determinant of capital 

structure decision of listed food/beverages and Tobacco firms in Nigeria. The findings further reveals that, 

firm size is positively correlated and significant to the value of the firm. 

Richard (2016) examined the effect of capital structure on performance of public listed companies in DSE 

Tanzania using a panel data of six companies during the 5 year period, from 2009 to 2013. Panel data for the 

selected companies were generated and analyzed using fixed effect regression statistical technique to test the 

relationship between capital structure variables and return on asset and random effect used to test the relationship 

between capital structure variables and return on equity. The results of the study revealed the mixed results, a 

negative relationship revealed between debt to equity ratios and return on equity while debt to asset ratios 

indicated a positive relationship with return on equity. The overall results revealed that capital structure has a 
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positive impact on company profitability while some of capital structure variables with combination of debt to 

equity indicated a negative relationship with company profit.  

Saeed, Gull, and Rasheed (2013), using multiple regression models, studied the impact of capital structure 

on performance of Pakistani banks. They utilized data of banks listed on Karachi Stock exchange for the 

period 2007 to 2011. Performance was measured by return on assets, return on equity and earnings per 

shares and determinants of capital structure include long – term debt to capital ratio, short – term debt to 

capital ratio and total debt to capital ratio. Their result indicated that there is a positive relationship between 

determinants of capital structure and performance of the banking industry.  

Yinusa, Adelopo, Rodionova, and Samuel (2019) examined the impact of capital structure on firm 

performance in Nigeria as well as test the possibility of non-monotonic relationship between capital 

structure and firm performance based on the prediction of the agency cost theory of capital structure when 

firm use debt financing excessively. The study used dynamic panel model on panel data of 115 listed non-

financial firms in Nigeria. Specifically, the paper employed the two step generalized method of moments 

(GMM) estimation method that recognizes the persistence of the dependent variable by including its lag 

value as an explanatory variable in the regression model. The major findings indicate statistical significant 

relationship exist between capital structure and firm performance particularly when debt financing is 

moderately employed. However, the paper found evidence of non-monotonic relationship between capital 

structure and firm performance when firms in Nigeria employed excessive debt financing which impinged 

on the performance of firms.  

Ogebe, Ogebe, and Alewi (2013) investigated the impact of capital structure on firm performance in Nigeria 

from 2000 to 2010. The study considered the impact of some key macroeconomic variables (gross domestic 

product and inflation) on firm performance. The traditional theory of capital structure was employed to 

determine the significance of leverage and macroeconomic variables on firm’s performance. The study 

makes a comparative analysis of the selected firms which are classified into highly and lowly geared firms 

setting a leverage threshold of above 10% as being highly geared. Using fixed effect regression estimation 

model, a relationship was established between performance (proxied by return on investment) and leverage 

of the firms over a period of ten years. A significant negative relationship is established between leverage 

and performance. 

Aziz and Abbas (2019) attempts to examine the association of different debt financing on firm’s 

performance in 14 sectors of Pakistan. Secondary data was collected from 14 different sectors in Pakistan 

Stock Exchange, for the time period of 9 years (2006 to 2014). The results of the study indicated that debt 

financing have negative but also significant impact on firm performance in Pakistan. 

Chechet and Olayiwola (2014) examined capital structure and profitability of the Nigerian 70 listed firms 

for a period of ten (10) years: 2000 - 2009. Panel data for the firms are generated and analyzed using fixed-

effects, random-effects and Hausman Chi Square estimations. Two independent variables which served as 

surrogate for capital structure were used in the study: debt ratio and equity while profitability as the only 

dependent variable. The results show that debit ratio is negatively related with profitability, but equity was 

found to have a direct relationship with profitability. 

Ukaegbu, Oino, and Dada (2014) examined the relationship between corporate governance and capital 

structure while the impact of this relationship on value of the firm using the panel data of selected Nigerian 

large nonbank financial firms was also investigated. A contrasting relationship was observed between 

capital structure and the firm’s performance while Nigerian firm’s capital structure was dominated by short 

term leverage. Leverage was negatively related to return on assets, number of board meetings and the board 

size while it was positively related to board composition. It was also observed that firm’s performance was 

positively related to leverage, number of board meetings and board size while it was negatively related to 

board composition. 
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Olokoyo (2013) examined the impact of leverage (debt’s ratio) on firms’ performance. Empirical results 

based on 2003 to 2007 accounting and marketing data for 101 quoted firms in Nigeria. The study employed 

panel data analysis by using fixed‐effect estimation, random‐effect estimation and a pooled regression 

model. The usual identification tests and Hausman’s Chi‐square statistics for testing whether the fixed 

effects model estimator is an appropriate alternative to the random effects model were also computed for 

each model. It also emerged that leverage measures have a positive and highly significant relationship with 

the market performance measure (Tobin’s Q). The study further reveals a salient fact that Nigerian firms are 

either majorly financed by equity capital or a mix of equity capital or short‐term financing.  

Uremadu and Onyekachi (2018) examined the impact of capital structure on corporate performance in 

Nigeria with special focus on consumer goods firm sector. The ordinary least square technique was used to 

analyse the data. The results from the study showed a negative and insignificant impact of capital structure 

on corporate performance of the consumer goods sector of Nigeria. That long-term debt ratio to total asset 

had a negative and insignificant impact on returns on assets, while total debt ratio to equity also had a 

negative and insignificant impact on returns on assets. The study concludes that capital structure is not a 

major determinant of firm performance.  

Iavorskyi (2013) investigated the relationship between the capital structure and firm performance. The main 

hypothesis is that financial leverage positively affects firm activity through disciplining managers, tax shield 

and signalling effects. Using the sample of 16.5 thousand Ukrainian firms over 2001-2010. The study found 

that relationship between the leverage and firm performance is actually negative. 

Alalade, Oguntodu, and Adelakun (2015) examined the relationship between firms’ capital structure and its 

strength in improving profitability of firms. The study specifically seeks to investigate the effect of gearing 

on ROA, ROE and ROCE on selected food product companies in Nigeria between the periods 2009 to 2013. 

The findings revealed that gearing has no significant effect on ROA, ROE and ROCE.  

Cyril (2016) investigated the effect of Nigerian banks’ capital structure on the performance of firms quoted 

on the floor of the Nigerian stock exchange from 2011 to 2015. Four dependent variables such as return on 

assets, ratio (ROA), return on equity ratio (ROE), assets turnover ratio (AT) and earnings per share whereas 

the independent variable is financial leverage. Descriptive statistics and the pooled ordinary least square 

(POLS) regression analytical method were used for data analysis. The study finds that capital structure has 

effect on both return on assets and asset turnover of the conglomerates but no effect on return on equity and 

earnings per share of the firms. 

Leon (2013) empirically investigated the relationship between capital structure and the financial 

performance of listed manufacturing firms in Sri Lanka from 2008 to 2012. Financial performance was 

measured in terms of accounting profitability by return on equity (ROE) and return on assets (ROA). 30 

listed manufacturing firms were selected as sample. The data were analyzed and hypotheses were tested 

through correlation and regression analysis. The findings revealed that, there was a significant negative 

relationship between leverage and return on equity. It also emerged that there was no significance 

relationship between leverage and return on assets.  

Akeem, Edwin, Kiyanjui, and Kayode (2014) examined the effect of capital structure on firm’s performance 

of manufacturing companies in Nigeria from 2003 to 2012. Descriptive and regression research technique 

was employed to consider the impact of some key variables such as returns on asset, returns on equity total 

debt to total asset total debt to equity ratio on firm performance. Secondary data was employed using data 

derived from ten (10) manufacturing companies. Findings reveal that capital structure measures (total debt 

and debt to equity ratio) are negatively related to firm performance.  

Abubakar and Olowe (2019) examined the impact of ownership structure on financial performance of 10 

selected quoted firms in Nigeria spanning 2012 to 2018. The data was estimated using multiple regressions. 

The study reveals that short term debt, long term debt and debt equity showed a positive significant impact 
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on performance of the sampled firms in Nigeria. The study concludes that short term, long term debt and 

debt equity influences performance of firms in Nigeria. 

Dada and Ghazali (2016) investigated the capital structure and firm performance of 100 non-financial firms 

of listed Nigerian companies in the Nigerian Stock Exchange for a period of 2010 to 2014. Data was 

collated from the financial reports of firms and estimated following panel regression technique. Tobin’s Q 

and returns on asset are used as measures of firm performance. Results show that assets turnover and, 

tangible have a positive and significant relationship with Tobin’s Q. Also, risk maintains negative and 

significant relations with Tobin’s. Moreover, the age of a firm has negative and significant with return on 

asset and sales growth maintains positive and significant with returns on asset. 

Hossain, Khan and Khalid (2019) empirically examined the relationship between capital structure and IT 

firm’s financial performance in Dhaka stock market, the national exchange of Bangladesh spanning 2013 to 

2017. The data was estimated using the panel regression procedure. Findings indicate that capital structure 

has positive and significant impact on return on asset. Debt and equity ratio exerted uniform impact on the 

return on asset. The study also found that ownership structure exerted an insignificant impact on return on 

equity and earning per share. 

Salawu, Lawal, Adetunji and Inua (2018) examined the capital structure on the value of 29 listed insurance 

firms in Nigeria between 2006 and 2014. Historical data was extracted from the Nigerian Stock Exchange 

factbook and the audited annual report of the selected insurance companies. The data was estimated using 

panel regression technique. The study found high debt to equity leads to poor performance of the insurance 

company in Nigeria. The study concludes that to improve the level of financial performance, the debt 

components of the capital structure should be reduced.  

Chechet, Garba and Odudu (2013) examined the determinants of capital structure in Nigerian chemical and 

paint corporations listed in Nigeria spanning 2005 to 2009. Historical data was extracted from the Nigerian 

Stock Exchange (NSE) factbook. The data was estimated using the ordinary least square technique. The 

study reveals tangibility and profitability have significant impact on leverage, while size, growth and age 

have insignificant impact on leverage. It also shows that tangibility and profitably is negative in Nigerian 

chemical and paints sector. The effect of tangibility on capital structure suggests a negative relationship 

between tangibility in the Nigerian chemical plant sector.  

Nwude and Anyalechi (2018) evaluated the influence of financing mix on the performance of commercial 

banks, and the causal link between debt-equity ratio. Data collated were analysed using correlation analysis, 

pooled OLS regression analysis, fixed effect panel analysis, random effect panel analysis, granger causality 

analysis, as well as post estimation test such as restricted f-test of heterogeneity and Hausman test. The 

findings show that debt finance exerted negative and significant impact on return on asset; the debt-equity 

ratio has positive and significant influence on return on equity. There was neither unidirectional nor 

bidirectional relationship between capital structure and performance of commercial banks in Nigeria. 

Ekwueme and Atu (2018) examined the capital structure and firm’s performance in Nigeria 22 quoted 

insurance companies spanning 2002 to 2016. The time series data was obtained from annual report and 

account for the period. The correlation estimates indicate that there is a weak relationship between return on 

equity and the capital structure of insurance companies in Nigeria. This is the case for return on assets or 

equity. Also, the firm’s capital structure is significant in determining changes in the firms return on equity 

value.  

Oladele, Omotosho and Adeniyi (2017) investigated the effect of capital structure on the performance of 

Nigerian listed manufacturing firms spanning 2004 to 2013. This is to determine the overall impact of 

capital structure on corporate performance of Nigerian quoted firms by establishing the relationship that 

exists between the capital structure choices of firms in Nigeria and their return on assets, return on equity, 

sales growth and earnings per share (as proxies to measure corporate performance). Secondary data obtained 

from the Nigerian stock exchange fact book were utilized. Multiple regression were used as a tool of data 
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analysis and result of the findings revealed that, capital structure has no significant effect on return on equity 

but has significant effect on return on assets, earnings per share and sales growth of listed manufacturing 

firms in Nigeria.  

Olajide, Funmi  and Olayemi (2017) examined the relationship between capital structure and firm 

performance Sub Saharan Africa. The Generalized Method of Moments (GMM) for its analysis. Secondary 

data was collated from using data from Nigerian Stock Exchange fact book from 1996 to 2014. The data 

was estimated using the Generalized Method of Moments (GMM). The results indicate  return on assets, 

returns on equity, earnings per share and Tobin’s Q  show that these explanatory variables has a negative 

significant relationship debt ratio, the measure of capital structure in Sub Sahara Africa.  

Muritala (2012) examined the optimum level of capital structure through which a firm can increase its 

financial performance using annual data of ten firms spanning a 5 years. The results from the panel 

regression results provide evidence of a negative and significant relationship between asset tangibility and 

return on asset as a measure of performance in the model.  

Mehmood, Hunjra and Chani (2019) examined the impact of corporate diversification and financial 

structure on the firms’ financial performance. Data was collated from 520 manufacturing firms from 

Pakistan, India, Sri Lanka, and Bangladesh. Panel data of 14 years from 2004–2017 estimated. The study 

found that product diversification and geographic diversification significantly affected the firms’ financial 

performance. We further found that dividend policy and capital structure had a significant impact on the 

firm’s financial performance. 

Uwuigbe and Olusanmi (2012) examined the relationship between ownership structure and the financial 

performance of listed firms in the financial sector of the Nigerian economy. To achieve the objective of this 

study, a total of 31 selected listed firms in the Nigerian stock exchange market were used. Also, the 

corporate annual reports for the period 2006-2010 were analysed. The study that institutional ownership has 

a significant positive impact on the performance of the selected listed firms in Nigeria. In addition, the study 

also revealed that that there is a significant positive relationship between foreign ownership and the firm 

performance in Nigeria. 

Gugong, Arugu and Dandago (2014) examined the impact of ownership structure on the financial 

performance of 17 listed insurance firms in Nigeria. The study uses panel data for seventeen firms for the 

period 2001 – 2010. Findings indicate that there is a positive significant relationship between ownership 

structure and firm’s performance as measured by return on asset and equity.  

4. Methodology 

4.1 Research Design 

The study adopted the Ex-post facto research design to explain the impact of the explanatory variables on 

the dependent variable in retrospect. 

4.2 Source and Type of Data 

Historical data was collated from surveying published annual financial reports of corporations. The numeric 

values collated were time series and cross sectional data. 

4.3 Sample of the Study 

The sample size of the study is 94 firms that cut across industries in the Nigerian Stock Exchange (NSE). 

The time scope of the study is a 10-year period, 2007 to 2017.  

4.4 Methods of Data Analysis 
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The panel regression technique was adopted to determine the impact of ownership structure on the financial 

value of the firm. This technique was used due to the combination of time series and the cross section data. 

Furthermore, the Hausman specification was used to determine the appropriateness of the fixed effect model 

or the random effect model estimates.  

4.5 Model Specification  

The study adopted the model built by Antwi et al., (2012), which is expressed as; firm value = f(equity, 

debt). This model is slightly modified to capture the equity to debit ratio, the size of the corporation and the 

returns on equity as a proxy for the value of the firm. The modified model is expressed as follows; 

ROE = f(DER, DTAR) 

This is expressed econometrically as;  

ROEit = a + b1DERit + b2DTARit + uit 

Where; 

ROE  =    Returns on equity. Dependent variable 

EDR  =     Debt to equity ratio. Independent variable 

DTAR  =     Debt to total asset ratio. Independent variable 

a =     intercept 

b1 & b2 =    Coefficients of the explanatory variables 

u =     error term 

i =   number of subjects 

t =   number of observations 

5. Data Analysis and Results 
  Table 5.1: Descriptive Statistics 

 ROE DER DTAR 

 Mean  4.32184   62.27233  16.78869 

 Median  5.630000  61.69500  16.44000 

 Maximum  196.8000  202.9900  22.45000 

 Minimum -696.4300  8.300000  11.43000 

 Std. Dev.  39.19145  23.93568  2.127748 

 Skewness -11.54350  0.755034  0.469988 

 Kurtosis  203.2869  5.892239  2.958490 

    

 Jarque-Bera  1730921.  453.3146  37.69807 

 Probability  0.000000  0.000000  0.000000 

    

 Sum  4416.930  63642.32  17158.04 

 Sum Sq. Dev.  1568225.  584947.8  4622.385 

    

 Observations  1022  1022  1022 
 

The descriptive statistics indicate that all the observations are equal.  The mean values for the variables are – 

ROE (4.32184), DER (62.27233) and DTAR (16.78869). The Jarque-Bera statistics predict that the 

variables are not normally distributed. This means that the corporations are distinct and have different 

corporate profile. The standard deviation figures indicate that ROE is dispersed above the mean and median 

values respectively, whereas, DER and DTAR are dispersed below and around the centre of the mean and 

the median values. 
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Table 5.2: Hausman Specification Test Results 

Correlated Random Effects - Hausman Test  

Test cross-section random effects  

     
     Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 12.825230 2 0.0016 

     
          

Cross-section random effects test comparisons: 

     

Variable Fixed   Random  Var(Diff.)  Prob.  

     
     DER -0.678596 -0.587628 0.001444 0.0167 

DTAR -2.347452 3.974635 4.728166 0.0036 

     
     

The Hausman specification test results indicate that the fixed effect estimates are more appropriate in 

explaining the impact of capital structure on the value of the firms sampled in this study. This is the case 

because the chi-square probability value is less than the 5% significance level. 

  Table 5.3: The Fixed Effect Estimates 

Dependent Variable: ROE   

Method: Panel Least Squares   

Date: 06/17/32   Time: 23:35   

Sample: 2007 2017   

Periods included: 11   

Cross-sections included: 94   

Total panel (unbalanced) observations: 1022  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     DER 0.678596 0.069790 9.723462 0.0000 

DTAR -2.347452 2.338122 -1.003990 0.3156 

C 85.99021 39.48042 2.178047 0.0297 

     
          

     R-squared 0.434466     Mean dependent var 4.321849 

Adjusted R-squared 0.366188     S.D. dependent var 39.19145 

S.E. of regression 33.57252     Akaike info criterion 9.954517 

Sum squared resid 1043707.     Schwarz criterion 10.41756 

Log likelihood -4990.758     Hannan-Quinn criter. 10.13032 

F-statistic 4.898565     Durbin-Watson stat 1.889636 

Prob(F-statistic) 0.000000    

     

     The fixed effect estimates indicate that that the adjusted coefficient of determination explained changes in 

the dependent variable by 0.366188. This means that the explanatory variables of debt to equity ratio and 

debt to asset ratio caused a 37% variation in the dependent variable. This implies that the model is a good 

fit. Similarly, the f-statistics validate the goodness of fit of the model since the overall model is statistically 

significant, as indicated by the f-statistic of 4.898565 with a probability value that is statistical zero. The 

Durbin-Watson statistics indicate the absence of first order serial autocorrelation. 
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In addition, the results also indicate that the debt to equity ratio (DER) has an estimated coefficient of 

0.678596, t-statistics of 9.723462 and p-value of 0.0000. This connotes that there is a statistically significant 

impact and relationship between the ratio of debt to equity and the explained variable, returns on equity. 

This implies that a unit change in debt to equity ratio would cause a 0.678596% significant change in 

returns on equity of corporations in Nigeria. Similarly, Chechet and Olayiwola (2014) found this variable to 

have a significant impact on the value of a corporation. The studies by Cyril (2016) and Alalade et al., 

(2015) this relationship to be insignificant. The empirical findings on this variable follows closely with the 

traditional approach to capital structure which posit that the ownership structure of a firm is relevant in 

determining the value of a firm.   

The estimates of the second expalantory variable indicate debt to asset ratio (DTAR) having a coefficient of 

-2.347452, t-statistics of -1.003990 and a p-value of 0.3156. This connote that debt to asset ratio has a 

statistically insignificant negative impact and relationship with the returns on equity of corporations in 

Nigeria. This is the case because the p-value is greater than the 5% tolerable level of significance. The 

implication of this result is that debt to asset ratio does not determine the value of corporations in Nigeria. 

Richard (2016) found that this this variable has a positive significant relationship with the value of a firm.  

6. Conclusion 

The paper examined the ownership structure on the value of firms in Nigeria. More precisely, the objective 

of the study is to ascertain whether debt to equity ratio and debt to asset ratio has a significant impact and 

relationship with returns on equity of corporations in Nigeria. To achieve this, the study collated data from 

ninety-four corporations, spanning 2007 to 2017. Descriptive statistics and panel regression (following the 

fixed effect model) techniques were used to analyse and estimate the dataset for the study. The results reveal 

that debt to equity ratio has a significant positive relationship with returns on equity. This implies that debt 

to equity ratio is a significant positive determinant to the value of corporations in Nigeria. It also emerged 

that debt to asset ratio has a significant negative relationship with returns on equity. This means that debt to 

asset ratio is an insignificant negative determinant of the financial performance of corporations in Nigeria. 

The study recommends the optimization of the ownership structure of corporations so as to maximize the 

value of the firm and minimize the overall cost of capital.   
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Abstract- Scheduling algorithms are accountable for arranging 

submitted jobs to available resources in cloud environment to get 

maximum utilization of resources and minimum response time and 

latency. The recommended algorithm mainly pivot on two basic 

factors first is variable task quantum which provide balanced 

waiting time among long and short tasks. Second is divide the 

Main Queue of ready tasks in to two sub queues accordingly value 

of task quantum. Simulation of algorithm is done by using 

cloudsim toolkit 3.0.3 opposed three different scheduling 

algorithms shortest job first, Round Robin and Time slice priority 

based round robin.   

 

Index Terms- Dynamic Task Quantum, Turn Around Time, 

Waiting Time, Round Robin. 

 

I. INTRODUCTION 

loud Computing is a universal model to access network which 

provides a pool to share computing resources. Where 

resources are assigned to the clients after the verification by 

particular task scheduler. Most of the present task schedulers did 

not acquired the desired standards and requirements. Some of 

them fail to care starved process and only focus on reduction of 

waiting and response time. With the rising of modern computer 

system demand of efficient task scheduler become crucial to get 

best performance. Task Scheduling is major problem which is 

used to schedule tasks for desirable implementations of recourses 

by providing defined tasks to specific resources in specific time. 

Standard task scheduling algorithm as first come first serve, 

Shortest job first, Round Robin, Min-Min, Max-Min and 

Multilevel queue Scheduling had attained stupendous outcomes, 

but still experience difficulties like more waiting time  and 

starvation problem. In this paper we present a novel untied task 

scheduling algorithm by integrating Round Robin and Shortest job 

first. In section II describe the related work with special 

importance on Functioning. In Section III present the proposed 

model. In section IV evaluate the proposed idea. In section V 

examine the results obtained from our examination. In section VI 

gives the closing comments. 

 

II. RELATED WORK 

         The Round Robin Algorithm has shortcoming that it use 

fixed time quantum. Studies are done to enhance the execution of 

Round Robin Scheduling. Sections of undesirable works are 

recorded below: 

Rami J. Matameh [3] reports SARR to enhance result of Round 

Robin. SARR utilize time quantum and compute the median from 

burst time of all procedures in every round. 

         H.S Behera et al. [4] further make practical of algorithm and 

continue the procedure at the time of execution. Algorithm first 

chooses procedures having least burst time then procedures having 

longest burst time and then procedures having second most least 

burst time. 

         Priyanka Sangwan proposed improved Round Robin by 

calculating time quantum as mean of burst time of all tasks.  

 

III. PROPOSED WORK 

         In our proposed work we are attempting to beat starvation 

problem by recommending a new united scheduling method based 

upon Round Robin and Shortest job first named SRDQ. In this 

paper we give attention on calculating favorable quantum time in 

each round of algorithm by dividing the queue of ready tasks into 

two sub-queues Q1 and Q2 on the basis of mean value of burst 

time. Tasks having burst time longer than mean are inserted in Q2 

and tasks having burst time shorter than mean are inserted into Q. 

Two short tasks from Q1  and a long task from Q2 are executed 

mutually. SRDQ having 6 main steps.  

1. Set all the submitted tasks, Ti i= 1,2,3,…..n according to 

their burst time. 

2. Calculate the mean q, by calculating average of burst 

time of all tasks.   

3. If Burst time B(T) of task is less than mean q, then submit 

the task in sub queue Q1 else submit in sub queue Q2. 

4. The quantum (qij) is calculated on the basis of current 

executed task source queue whether it is from Q1 or Q2 

and the round to be executed as following: 

        qij = q + ( q / (Bij + (-1)1-α . qi(j-1))2)  

         Where qij  is the quantum at iteration j, i=1, 2, . . . n and Bij 

is burst time of task i at iteration j and ∝ is a binary selector 

∝={0,1}, ∝ is either 0 or 1. In the first round j = 1 so qi(j-1) is set to 

zero as there is no previous rounds. The first two tasks of Q1 are 

assigned to the resources followed by the first task of Q2. Step 4 

is continuously repeated till the Q1and Q2 become empty. 

1. In case of arrival of new task or when previous task is 

completed q will be updated  

C 
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2. In case of arrival of new task it will be inserted either in 

Q1 or in Q2 by comparing its burst time with mean value 

q. In this case q will be updated as:  

q = q + (q/Bnew) 

Where Bnew is the burst time of new       task. 

3. In case of a task is finished, q will be updated as: 

            q = q – (q/Bterminated) 

Where B terminated is the burst time of finished task. 

 

IV. EXPERIMENTAL ANALYSIS 

         The proposed work is executed by using programming 

language Java (jdk 1.8) with simulation tool Cloudsim 3.0.3.   

Case: Here 5 Tasks are taken into account for calculation where 

time quantum is mean of burst time of all Tasks. 

 

Table 1: Problem of Base Paper 

 

Task Name Arrival Time Burst Time 

T1 0 40 

T2 0 35 

T3 0 80 

T4 0 45 

T5 0 25 

 

According to improved Round Robin  Method: Waiting Time :          

94.0  

Turn around Time: 139.0 

   

Table 2:  Proposed Method 

 

T5 T2 T1 T4 T3 

       Spilt based on mean            q=45      

 

T5 T2 T1 T4 

 

         Round 1: We apply step 4 of algorithm by selecting value 

of alpha and calculate the time quantum for individual task, then 

prepare Gant chart according to new time quantum. 

 

Table 3: Round 1 of Proposed Method 

 

         

T5 

       

T2 

        

T3 

           

T1 

         

T4 

 

 

Round 2: 

After finishing T5, 

 Bterminated = 25, q = 45- (45/25) =  43.2 

After finishing T2,  

Bterminated = 35, q = 43.2 - ( 43.2/35) = 41.96 

After Finishing T1, 

Bterminated= 40, q = 41.96 – (41.96/40) = 40.91 

After Finishing T4,  

 Bterminated = 40, q = 41.96 – (41.96/40) = 40.91 

As four Tasks are finished in same round, q is updated four times 

and we obtain q= 40.91 in this round (2) 

 

Round 3: 

         After completion of tasks T5, T2, T1 and T4 we calculate 

new time quantum for task T3, quantum calculation in round 3 is 

shown in Table 4:       

 

Table 4: Round 3 of Proposed Method 

 

T      

 

Bij =  

Bi(j-1) – qi(j-1) 

(Bij + 

 qi(j-

1))2 

(Bij –  

qi(j-1))2 

qij = q + ( q / (Bij + 

 (-1)1-α . qi(j-1))2) 

T5 ------------- ------- -----------

- 

--------------- 

T2 ------------- ------- -----------

- 

--------------- 

T1 ------------- ------- -----------

- 

--------------- 

T4 ------------- ------- -----------

- 

--------------- 

T3   80-45=35 ------- (35-

45)2= 

100 

qij = 40.4 

 ∑Bij = 35   ∑qij  =40.4 

 

                                     

 

 

T      

 

Bij = 

 Bi(j-1) 

– qi(j-1) 

 (Bij + qi(j-1))2 (Bij - 

qi(j-1))2 

qij = q +( q 

/ (Bij +       

(-1)1-α . 

qi(j-1))2) 

T5 25-0 

=25 

(25+0)2 =625 -------

------- 

qij =45.07 

T2 35-0 = 

35 

(35+0)2 = 1225 -------

------- 

qij = 45.03 

T1 40-0 = 

40 

(40+0)2 = 1600 -------

------- 

qij = 45.02 

T4 45-0 = 

45 

(45+0)2 = 2025 -------

------- 

qij = 45.02 

T3   80-0 = 

80 

--------- (80-

0)2 = 

6400 

qij = 45.00 

 ∑Bij = 

225 

  ∑qij 

=225.14 

 

Task Name Arrival Time Burst Time 

T1 0 40 

T2 0 35 

T3 0 80 

T4 0 45 

T5 0 25 

                       T3 

225 190 

T3 

0     25     60   105   145   

190 
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Table 5: Comparison of Average Waiting and Turn around 

time 

 

Performance 

Attribute 

IRR Method Proposed 

Method 

Remarks 

Average 

Waiting Time 

(AWT) 

  94.0    84.0 10 units 

of time 

are saved 

Average Turn 

Around Time 

(ATAT) 

139.0  129.0 10 units 

of time 

are saved 

 

         We can say that recommend algorithm should bring a 

successfully reduction in starvation problem and reduction in 

waiting time of individual task as well as in waiting time, which is 

a important part of our goal.  

 

 
 

         Figure 1: Performance of Comparison 

 

V. CONCLUSION AND FUTURE SCOPE 

         Results of experiments had proved that variations in task 

quantum had a great impression in reduction of waiting and 

turnaround time as well as changing in task quantum in every 

round also had great effect in reduction of response time. So we 

conclude that proposed algorithm is a balancing point among 

reduction of waiting time, Turnaround Time and Starvation. It is 

stupendous for the tasks having long burst time. In the upcoming 

time researchers plan to advance their experiments to get a finer 

task quantum calculation technique that maintain a fair 

equilibrium between static and dynamic quantum.    
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Abstract- Cork fish (Channa striata) is one of the fish that has high economic value.  Cork fish (Channa striata) has many nutrients 

and high albumin content. Cork fish albumin is a good prospect to be developed because it is beneficial for postoperative healing. 

Cork fish albumin raw material is usually obtained from meat. However, many dont know that the cork fish part which is cork fish 

eggs, has a lot of nutritional content that has funcional benefits for the body. Cork fish eggs can be found in female cork fish that have 

matured gonads. Cork fish eggs have not been widely utilized bt the general public so cork fish eggs can be a good prospect for 

development. The study aims to identify the content of amino acids, fatty acids, and  albumin content in cork fish eggs. The results 

showed that cork fish eggs had essential and non-essesntial amino acid compositions, with the highest L-Lysine value of 534,81 

mg/kg and then glutamic acid 507,89 mg/kg while the lowest amino acid L-Phenylalanine 244,99 mg/kg and then L-Prolin 217,06 

mg/kg. Cork fish eggs have the highest fatty acid compositition at 18,84055 unsaturated fatty acids and the lowest fatty acids at 

0,2546% EPA. The average yield of cork fish eggs albumin is 1,91375 in Albumin A and 1,2525 in Albumin B. The results of 

Albumin A and Albumin B levels in cork fish eggs are influenced by the length and weight of cork fish. 

 

Keywords: amino acid, fatty acid, albumin, cork fish eggs  

 

I. INTRODUCTION 

ndonesia as a country with a very large population is a potential market for fisheries products (Kusmini et al., 2016). The 

availability of aquaculture for freshwater fish comsumption in Indonesia provides a great opportunity for the community and even 

entrepreneurs to develop cork fish farming. Demand and needs of local and foreign markets have increased along with the increasing 

prduction value of Channa striata  cultivation each year (Listyanto and Andriyanto, 2009). Cork fish (Channa striata / Ophiocephalus 

straitus) is a major in Indonesia. This fish is founded in all lake, both consumed directly and preserved as salted fish or dried fish 

(Kordi, 2011). 

Cork fish is rich in nutrients needed by the body, especially protein. Where this protein has a special function that can not be 

replaced by other nutrients, to build and maintaining tissue cells in the body (Asikin and Kusumaningrum, 2017). In addition to cork 

fish meat which has a high nutritional value, there are also parts of cork fish that are not inferior in nutrional content and are often not 

utilized properly by the community. This part is cork fish eggs. Fish eggs are a food that has a high protein content and omega fatty 

acids thet play a role in preventing cardiovascular disease (Intarasirisawat et al., 2011).  

Amino acid According to Suprayitno and Sulistyati (2017), are organic compounds containing amino groups (NH), a 

carboxylic acid group (COOH) and one of the basic formula NH2CHRCOOH amino acids are amphoteric compounds, which have acid 

groups and also groups of acids bases. Identification of egg and fiber amino acids indicates the presence of 17 amino acids (Azka et 

al., 2015). Fatty acid according to Liputo et al. (2013), are part of a fat molecule, can function as a constituent of body fat or can also 

be used as an energy producer. Fatty acids commonly found in nature are generally in the form of monocarboxylic acids. Fish eggs 

have high nutritional substance and are rich in amino acids, fatty acids and minerals. Fish eggs contain 75% ovoglobulin, 13% 

collagen, and 11% albumin (Yoon et al., 2018). 

 

I 
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II. MATERIAL AND METHODS 

2.1 Materials 

The materials used to extract cork fish eggs are vacum ekstractor, steamer pan, stove, thermometer, beakerglass, and dark 

colored vial bottles. The material used in this study is eggs from cork fish that have been matured gonads that are found in Pasar Besar 

Malang and Pasar Baru Pare, East Java Province and  aquades. This research uses a descriptive method. the parameters observed in 

this study were amino acids, fatty acids, and the effect of cork fish length and weight on cork fish egg albumin levels. In a preliminary 

study an extraction process was carried out using two different type of extraction. the two of extraction used are vacum extractor and 

steaming extractor.  

 

2.1 Amino Acids Analyze 

 Weigh the sample with 0.1 gram then destroy the sample. After the sample is destroyed add 5 N HCL 10 mL which is then 

heated using an oven at 100 ° C for 24 hours. During the sample drying stage. Filtering is done so that the resulting solution is 

completely clean and no solids remain. The results of the filter were taken as many as 30 and added 30 drying solutions. The drying 

solution is made from a mixture of methanol, picothiocyanate and trietillamine using a 4: 4: 3 ratio. The derivatization step is then 

carried out, in which 30 derivatization solutions are added to the dryer, then the dilution step is added by adding 20 ml 60% 

acetonitrile or using 1 M sodium acetate buffer and leave it for 20 minutes. The filter results are then taken 40 to be injected into 

HPLC (AOAC, 2005) 

 

2.2 Fatty Acids Analyze 

 The first step is to extract sokhlet for fatty acids, and weigh 0,02-0,03 g of fat in the form of oil. Fat or oil is weighed as much 

as 1 mL of NaOH 0.5 N in methanol and heated at 80°C for 20 minutes, as much as 2 mL BF3 20% for 20 minutes and reheated at 

80°C for 20 minutes, then cooled at room temperature and added 2 mL saturated NaCl and 1 mL of Iso Octan is added to the sample, 

then shaken until homogeneous. The hexane layer was transferred with a dropper into a tube containing 0.1 g of anhydrous Na2SO4, 

left for 15 minutes. After that the solution is filtered using a micro filter to separate the liquid phase. A total 1µl sample was injected 

into Gas Chromatography. Fatty acid identification is done by injecting methyl esters in a gas chromatograph. The gas used as a 

mobile phase is nitrogen with a pressurized flow of 20 mL / min and as a burning gas is hydrogen with a flow of 30 mL / min. The 

column used was a Quadrex fused silica capillary column 007 cyanoprophyl methyl sil whose length was 60 m with an inner diameter 

of 0.25 mm. The temperature used is 125 ° C, then the temperature is raised to 5 ° C per minute until the final temperature of 225 ° C. 

Injector temperature is 220 ° C and detector temperature is 240 ° C (AOAC, 2005). 

 

2.3 Albumin Level Analyze 

 Albumin content analysis using brom cresol green method with succinate buffer (7 mmol / l pH 4.2), brom cresol green 0.15 

mmol / l, brij 25 and aquadest can succinate (0.01 M; pH 4.2). Albumin levels after purification of the test gel filtration column with 

UV, the ingredients include standard BSA 0.5 g / l, 0.1 M phosphate buffer pH 7.1 and aquadest(Nugroho, 2013). According to 

Suprayitno (2014), the formula for determining albumin levels is as follow: 

 

% 𝐴𝑙𝑏𝑢𝑚𝑖𝑛 𝑙𝑒𝑣𝑒𝑙𝑠 =  
𝑝𝑝𝑚 × 25

𝑆𝑎𝑚𝑝𝑒𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 × 106
 × 100% 

 

III. RESULTS AND DISCUSSION 

3.1 Albumin 

Albumin testing is carried out to determine the albumin content found in cork fish eggs. From the results obtained the highest 

levels of fish egg albumin was obtained in cork fish 2.40 with a length of 27 cm and weight 444 g while the lowest cork fish egg 

albumin content was obtained at 1.03 with fish length of 18.5 and weight of 63 grams. Fish weight affects albumin level. The high 

albumin content is influenced by stress levels and the natural conditions of the environment in which cork fish live (Chasanah et al., 

2015). According to Paul et al. (2013), the chemical composition of fish varies greatly from species or individual to each other, 

depending on age, available food, sex, and sexual conditions related to the spawning period, season and environment. According to 

Mahmoud et al., (2008) fish eggs contain 1% albumin, 75% ovo globulin and 13% collagen. Fish eggs have high fat nutrient content, 

especially in phospholipids and long chains of unsaturated fatty acids. 

 

3.2 Amino Acids 

 Tabel 1. Results of Analysis of Amino Acid Profile of Cork Fish Egg 

No Amino Acid  (mg/kg) 

1. L- Arginin 385,29 

2. L- Threonin 277,85 

3. L – Fenilalanin 244,99 

4. L – Isoleusin 369,78 
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5. L – Valin 303,33 

6. L- Lisin 534,81 

7. L – Leusin 366,93 

8. L- Alanin 394,03 

9. L-Asam Glutamat 507,89 

10. L – Asam Aspartat <399,37 

11. L – Tirosin 271,64 

12. L- Prolin 217,06 

13. L – Serin 287,53 

14. Glisin 201,22 

 Source: Data Processed, 2019 

 

From table 1 listed above shows cork fish eggs have several essential amino acids and non essential amino acids. Amino 

acids added: L-Isoleucine, L-Leucine, L-Lysine, L-phenylalanine, L-threonin, L-Valine, and L-Arginine. While amino acids are not 

essential: L-glutamic acid, L-Alanine, L-Aspartic acid, L-Proline, L-Serine, and L-Tyrosine. In essential amino acids the highest value 

in L-Lysine is 534.81 mg / kg and the lowest is obtained by L-phenylalanine of 244.99 mg / kg. According to Intarasirisawat et al. 

(2011), leucine with an amount of 8.3% -8.6% and lysine with an amount of 8.2% - 8.3% which is very dominant in essential amino 

acids when the fat in tuna eggs is removed.  according to Warisan (2018), the amino acid content of lysine in cork fish was 0.197%. 

Lysine is one of the essential amino acids that is easily damaged during processing, because it is associated with changes in pH, 

oxygen, light, heat or combination and is a barrier for other food ingredients. The need for lysine in the body according to FAO / 

WHO (1985) is 0.0103%. Non-essential amino acids are calculated based on L-glutamic acid 507.89 mg / kg and exposure to glycine 

at 201.22 mg / kg. According to research conducted by Azka et al. (2015), glutamic acid is a non-essential amino acid which has the 

highest levels in flying fish eggs at 5.38%. According to Ziaeian et al., (2008), differences in the composition of amino acids and fresh 

fish egg fat are caused by different habitats, food, and seasons. According to Susilowati (2010), glutamic acid is an amino acid that 

can form umami flavor, the interaction between amino acids and other volatile components such as aldehydes, hydrocarbons, pears, 

furans, alcohols, and others will make specific savory flavors. 

 

3.3 Fatty Acid 

 Tabel 2. Results of Analysis of Fatty Acid Profile of Cork Fish Egg 

No Fatty Acid % Result 

1. Asam laurat C 12:0 0,0455 

2. Asam kaprat C 10:0 0,0027 

3. Asam miristat C14:0 0,0948 

4. Asam palmitat C 16:0 0,9048 

5. Asam stearat C 18:0 0,4146 

6. Asam pentadekanoat C 15:0 0,0156 

7. Asam heptadekanoat C 17:0 0,0499 

8. Asam arachidat C 20:0 0,0128 

9. Asam behenat C 22:0 0,0042 

10. Asam trikesanoat C 23:0 0,0036 

11. Asam lignoserat C 24:0 0,0195 

12. Asam palmitoleat C 16:1 0,9158 

13. Asam heptadekenoat C 17:1 0,1750 

14. Asam eikosenoat C 20:1 0,1922 

15. Asam oleat  11,3197 

16. Asam miristoleat C 14:1 0,0047 

17. C-asam oleat C 18:1 ω9 c 11,3197 

18. Asam erukat C 22:1 0,0045 

19. Asam eikosadienoat C 20:2 0,1232 

20. Asam linolenat  0,6234 

21. Asam linoleat  3,0244 

22. Asam linolenat / ω3 C 18:3 ω3 0,5466 

23. Asam linoleat / ω6 C 18:2 ω6 3,0244 

24. c- Asam linoleat C 18:2 ω6c 3,0244 

25. Asam eikosapentaenoat C 20:5 ω3 0,2547 

26. Asam arakidonat C 20:4 ω6 0,7316 

27. Asam linolenat / ω6 C 18:3 ω6 0,0768 

28. Asam eikosatrienoat / ω6 C 20:3 ω6 0,1276 

29. Asam dokosaheksaenoat C 22:6 ω3 1,2746 
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30. Asam eikosatrienoat / ω3 C 20:3 ω3 0,0888 

31. Lemak jenuh  1,5581% 

32. Lemak tak jenuh  18,8405% 

 Tunggal (MUFA) 

 Ganda (PUFA) 

 12,5892% 

 6, 2514% 

33. C 18:3 (asam linolenat / ω3) 0,5457% 

34. Omega3 2,1635% 

35. EPA 0,2546% 

36. DHA 1,2744% 

37. AA 0,7321% 

38. Omega 6 3,9649% 

39. Omega 9 11,3362% 

40. Trans Fat 0,00% 

41. Jumlah % lemak 20,3987% 

 Source: Data Processed, 2019 

 

In the table 2 above we can see that the highest value is found in unsaturated fat content of 18.8404% with MUFA of 

12.5893% and PUFA of 6.2514%. While the lowest fatty acid content is found in EPA of 0.2546% and cork fish eggs do not have 

trans fat. According to Park et al. (2015), Acipenser ruthenus fish eggs had EPA content of 4.69% and DHA of 11.39%. The EPA 

content is lower than the DHA content because it is because EPA and DHA are located on the phospholipid membrane of different 

tissues. DHA is widely present in nerve and visual cell membranes, especially in the outer segments of the synaptosomal stem and 

membrane cell membranes (Cejas et al., 2003). According to Estiasih (2009), factors that influence the levels of essential fatty acids in 

fish in addition to fish species and food are development and growth, seasonality, salinity, and water temperature can also cause 

differences in the composition of essential fatty acids found in these fish (Monsen, 1985) . 

IV. CONCLUSION 

The highest albumin content in cork fish eggs (Channa striata) was found at 2,40 and the lowest at 1,03. The different 

albumin content in cork fish eggs can be caused by differences in temperature, pH, environment, food, age, season, spawning period, 

and sex in cork fish. The highest essential amino acid found in the L-lysine compound is 534,81 mg/kg. While the highest non-

essential amino acid were found in compound L-glutamic acid 507,89 mg/kg and the lowest glycine was 201,22 mg/kg. And the 

highest content of fatty acids in cork fish eggs was found in unsaturated fatty acids of 18,8404%. Differences in levels of fatty acid 

and amino acid in cork fish eggs are caused by differences in fish growth, water salinity, water temperature, food, habitat, and 

chemical composition found in fish. 
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Abstract – Mango is the main exotic fruits in West Java, Indonesia. Then, the government and farmers try to develop the agribusiness of mango. 

But, the productivity still fluctuatives and land tenure of mango farmers are mostly narrow. The purpose of this study is to describe the 

characteristics of the mango farmers and factors associated with their land tenure area in Cikedung Sub-district, Indramayu Regency, West Java. 

The methods used in this research is a survey method with descriptive statistics analysis tool and crosstabulation with Chi-square test. The 

results showed that mango farmers in Cikedung Sub-district mostly have an experience less than 10 years, earn income from mango farming are 

less than 10 million rupiah/year, and the land tenure area with narrow categories (< 0.5 Ha) i.e. 49% from total respondents. The Number of 

mango farmer-controlled trees less than 25 trees, but its production can reach more than 700 kg/year. Factors associated with mango land tenure 

area in Cikedung Sub-district, Indramayu Regency, i.e. income from mango farming, the distances from mango land area to the final market, the 

government contribution, and the land tenure status. 

Index Terms - Factors, Land, Trees, Mango Farmers 

I. INTRODUCTION  

West Java province is the third-largest producer of mango in Indonesia after East and Central Java with the amount of production in 2016 

reached 260,106 tons (The Central Bureau of Statistics and Dir-Gen of Horticulture, 2017). Although only occupying third producer in Indonesia, 

the productivity of mango in West Java is the highest fourth compared with other provinces. Beside thats, the average productivity of mango in 

West Java in the past 5 years i.e. 11.7 tons/ha while the East Java and Central Java just 9.5 tons/ha and 10.3 tons/ha. In addition, seed production 

plants certified mangoes in West Java over 1 million trees, while the East Java and Central Java just 178,061 trees and 29,601 trees (Directorate 

of horticulture, 2015).  

Nonetheless, the extensive harvesting mango in West Java in 2012 – 2016 with significant fluctuations. There is an increase in the vast 

harvest of 11% in 2013 – 2014, but decreased to 30% in 2014 – 2015 (Figure 1). One of factors that led to the vast harvest fluctuation i.e. socio-

economic conditions of farmers and found that the old farmer categories that not productive (> 64 years) are more likely to non-accumulated his 

farmland by turning land over. In addition, farmers who have entered old age usually tend to be handed out in the form of land grants or legacy to 

his children (Ainurrahma, 2015). Also with the inheritance system, the farmer-owned land from one generation to the next will be narrower than 

before. 

There are five main varieties of mango are developed in West Java, namely Arumanis, Gedong, Gedong Gincu, Dermayu, and Golek 

(Anugrah, 2009). Those mangoes are cultivating in Indramayu Regency, Cirebon, Majalengka, Kuningan, and Sumedang. Meanwhile, Gedong 

Gincu varieties from Cirebon Regency are more preferred by consumers compared to other regions.  
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Source: Central Bureau of Statistics and the Directorate of Horticulture 
Figure 1: Mango Harvested Area in West Java Province 

 

Indramayu Regency is the main producer mango in West Java, but the amount of mango production is fluctuated. In the past 5 years 

(2012 – 2016), Indramayu Regency reached the largest mango production in 2016 with a population of 9,064 tons while the year 2012 only 

reached 6,851 tons (in numbers, Indramayu Regency 2013 – 2017). An average contribution to the mango production of Indramayu Regency 

against to national production was given for 5 years by 25% (West Java in numbers, 2013 – 2017) (Figure 2). 

 
Figure 2: Mango Production (tons) in Indramayu Regency 

Trend fluctuations in the number of trees and production in Cikedung subdistrict as one of the sub-district production centers in 

Indramayu regency is quite significant. Production of mango in Cikedung Sub-district in the year 2015 reached 523 tons but in 2016 just 102 tons 

which means mango production decline has occurred from the year 2015 – 2016 amounting to 80%. Not only the instability of the climate 

conditions that led to the mango production fluctuations but also the number of mango trees controlled by farmers. A decreasing amount of the 

mango trees controlled is a fairly significant happens in 2014 – 2015 i.e. amounted to 9%, and the increase also occurred in the amount of 9% in 

2014 – 2016 (Figure 3).  

 

Figure 3: The Number of Mango Trees in Cikedung Sub-district 

 

Fluctuations in the number of trees and production contribute to the income of farmers, the availability of mango supply, and the selling 

price of mangoes at the farm level. Also, it is known that the average income that farmers can receive from mango farming is IDR 20,100,000 - 

IDR 50,000,000 / year (Rasmikayati's, et al 2017). But in general, farmers' income from mango farming is still very low. In addition, the 

fluctuation in the number of trees also resulted in the unfulfilled demand for mangoes, especially the Gedong Gincu variety due to the limited 

availability of production supplies. The selling price of mangoes at the farm level will also fluctuate as a result of fluctuations in the amount of 

0

10,000

20,000

30,000

40,000

2012 2013 2014 2015 2016

L
a

n
d

 A
re

a
 (

H
a

)

Year

6851
8479

7244 6874

9064

0

5000

10000

2012 2013 2014 2015 2016

2012

2013

2014

2015

2016

16%

19%

28%

19%

18%

2012 2013 2014 2015 2016

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93102
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019            760 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93102    www.ijsrp.org 

production. This is happened because there is no simultaneously harvest time. So in the best harvest time, mango production will be abundant 

then selling price drops, and vice versa when the amount of mango production is limited, the selling price will tend to rise or be expensive. 

In general, mango land controlled by farmers still narrow (≤ 0.5 Ha) and there are only a few farmers who control land in the medium category 

(0.51 - 2 Ha) also wide (> 2 Ha). This condition has been going on for years and is hereditary in almost all production center districts in West 

Java. So, an increasing in land control area is needed in order to going up farmers income.  

Based on the background explanation above, this study aims to describe the characteristics of mango farmers and the factors related to the land 

tenure area of mango farmers' Cikedung Sub-district, Indramayu Regency. 

II. IDENTIFY, RESEARCH, AND METHODOLOGY  

Design research is quantitative research with survey methods. Sampling techniques are used i.e. simple random sampling with a 

respondent number as many as 130 farmers who cultivate mangoes in farmlands. Data collection is done by using questionnaires and interviews. 

Furthermore, the analysis of data is descriptive statistics and cross-tabulation by Chi-Square test. 

III. RESULTS AND DISCUSSION  

Characteristics of Mango Farmer Respondents 
The result of this research shows that characteristics of mangoes farmer in Cikedung Sub-district are:  

1. Mostly mango farmer have an experience less than 10 years 

2. Their income from mango farming are less than 10 million rupiah/year  

3. The majority of farmers land tenure area are in narrow categories (≤ 0.5 Ha) with their land status are private (Table 1). 

Table 1: Mango Land Area Controlled by Farmers 

Land Tenure Area (Ha) Percent (%) 
≤ 0.5 (Narrow) 49 

0.51 – 2 (Middle) 32 

> 2 (Extent) 19 

Total 100 

4. The total of trees tenure by farmers mostly less than 25 trees (Table 2).  

Table 2: Number of Mango Trees Controlled by Farmers 

Number of Mango Trees Percent (%) 
0 – 25  35 
26 – 50 20 
51 – 100  13 
101 – 200  11 
> 200 21 
Total 100 

This is in line with the research of Kusumo, R.A.B., E. Rasmikayati., and Mukti, G. W (2018) that the characteristics of the mango 

farmer consist of farmers with the average age of 52.4 years (productive), last level education of elementary school, have an experience of mango 

farming less than 10 years and namely a farm farmer (farmer with the possession of mango tenure trees of less than 100 trees). 

Mangoes productivity is a comparison between crops (production) and land area or a number of mango trees. The productivity value can 

be translated as the ability of a plant or a mango tree to produce a fruit. This means that if the mangoes productivity higher than before thus 

indicates that the tree has been able to develop optimally with excellent maintenance by farmers. 
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Figure 4 : Mango Productivity (Kg) 

Figure 4 shows that the mango tree that is cultivated by the majority of farmers has been able to produce productivity of more than 700 

kg/tree/year in their farmland. This productivity in general better than other results such as the research of Supriatna (2005) only 500 kg/tree/year. 

But, the result of observation by Research and Development of Agriculture (2008) has the similar mangoes productivity is around 500 – 1000 

kg/tree/year.  

 

 

 

Factors Associated with the Mango Land Tenure Area 

Factors associated with the mango farmers land tenure area in Cikedung Sub-district are analyzed using the crosstabulation by Chi-

square test. There is the free variable (x) that will be linked or associated with the variable y in order to obtain a conclusion. The analyzed variable 

x i.e. age, level of education, income, experience of farming, land tenure status, access to mango cultivating information, access to marketing 

information, access to information on climate change, access to farming credit, the government's contributions, outreach, social networks, and the 

distance from farm to the final market. While the variable y in this research is the mango farmers land tenure area.   

The hypothesis that used in this study is:  

H0   : There is no relationship between the land tenure area with the variable x  

H1    : There is a relationship between the land tenure area with the variable x.  

Decision criteria in this analysis i.e. if the value of Asymp Sig/significance (the p-value) < 0.05 then H0 is rejected and otherwise, the 

value of Asymp Sig/significance (p-value) > 0.05 then H0 are received. 

Table 3 : The Results of the Chi-square Test Analysis for Factors Associated with the Mangoes Land Tenure Area 

Variable Asymp Sig Value Official Statement 
Age 0,648 - 
Level of Education 0,359 - 
Income  0,001 Correlation   
Mango Farming Experiences 0,366 - 
Distance from Mangoes Land Area to the Final Markets  0,002 Correlation  
Social Network 0,661 - 
Access to Mango Cultivation Information 0,930 - 
Access to Climate Change Information 0,189 - 
Access to Marketing Information 0,594 - 
Access to Farming Credit 0,281 - 
Government Contribution 0,005 Correlation  
Outreach 0,059 - 
Land Tenure Status 0,009 Correlation  

Official Statement: α = 0.05 
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Crosstab analysis results in Table 3 shows that the variable x as income, the distance from mangoes land area to the final market, the 

government contribution, and the land area status has a value of Chi-square smaller than α so that it becomes a factor that closely related to the 

mango farmers land tenure area. While the variables age, level of education, mango farming experiences, social networks, access to mango 

cultivating information, access to climate change information, access to credit of farming, access to marketing information, and outreach has no 

relation or relatedness significantly with the land tenure area. 

The existence of significance between farmers income variable with the land tenure area means getting bigger earned income of farmers 

from mango farming will be increasingly greater interconnectedness of these variables with mango land area. Might be, farmers who having the 

extent land tenure area will have greater reduction of agriculture production facilities i.e. pesticide. This results in line with Ukoha, et.al (2014) 

and Chendo., et.al (2014) also found that the income variable can significantly affect to the land farmer household controlled.  

Based on Table 4, known that the majority of farmers with a narrow land area category (≤ 0.5 Ha) getting income from mango farming ≤ 

10 million rupiah per year. The majority of farmers with the extent land area category (more than 2 Ha even reach 25 Ha) earn income more than 

100 million rupiah even up to 1 billion rupiah per year from the activity of mango farming. Whereas, for farmers with the middle mango land 

area category is earns income was less than 10 million rupiah/year and there are gets more than 100 million rupiah/year. That depends on the 

condition and productivity of mango tree in their land acquisition.  

Table 4 : Farmers Income from Mango Farming in Terms of Land Tenure Area 

Land Area Category Income Level of Mango Farming (%) 
Total (%) 

≤ 10.000.000 10.000.001–50.000.000 50.000.001 – 100.000.000  > 100.000.000 
Narrow     25 12 5 6 48 
Middle      10 7 6 10 33 
Extent       3 2 1 13 19 
Total (%) 38 21 12 29 100 

In conclusion, increasingly widespread the land area that is controlled by farmers, the greater income will be accepted. The analysis 

results also correspond to the opinions expressed by Winarso (2012) that the level of household income-based farmland, one of which is 

determined by how much the level mastery of the land area. The greater the land that was occupied, then the relative levels of income will be 

higher, and likewise vice-versa. 

The distance from mango land area to the final market significantly produce decisions i.e. there is a relationship/correlation with the 

mango land tenure area. The analysis results are aligned with research conducted by Ukoha, et.al (2014) that significantly location or distance of 

agricultural lands may affect the mastery of farmers land household. It is assumed, the closer the distance from farm to final market it will more 

likely farmers with a level of mastery of the spacious grounds and uniforms, and likewise vice-versa. 

Table 5 : Distances from Mango Areas to the Final Market in Terms of Land Area 

Land Area Category  Distances to the Final Market (%) 
Total (%) 

< 10 Km 10 – 20 Km 21 – 30 Km 31 – 40 Km  > 40 Km 
Narrow     40 4 0 2 2 48 
Middle      20 6 1 1 4 32 
Extent       8 5 2 0 5 20 
Total (%) 68 15 3 3 11 100 

 

Refer to Table 5, it turns out that the majority of farmers with a narrow land area category (≤ 0.5 Ha) spent the short distance (less than 

10 km) from land to the final market, so do with the majority of farmers middle area and extent area category. That is because the majority of the 

farmers has the mango final market just to the middleman/merchant/gatherer airport located around the neighborhood a place to live. A majority 

of respondents to the mileage that is close enough to make travel time needed to achieve the final market is also relatively short i.e. just less than 

1 hour. The condition of road from the land area to the final market is still far away and not in good condition. Even though, the distances less 

than 10 km, the road are in bad condition or still in soil road.   

In General, the sense of government contributions can be either material or behavior. Material means, assistance, loans and related 

financial or government involvement in capital, while behavior is actions taken by the government directly who can give positive impact to the 

community. Contributions or the role of government in this study is associated with material such as price subsidies on agricultural production 

facilities, grants of agricultural production facilities, loan capital, seed grants, as well as the lease of land area with a low price. With the 

availability of assistance from the government, especially in rural communities are expected to farmers as agricultural trade is able to increase 
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productivity and trigger the motivation to perform optimally farming activities. The achievement of such optimization not only focuses on units 

of the tree/plant but also associated the development scale of farming by increasing of the land tenure area. 

Based on the results of Chi-square test analysis note that government contribute variables significantly have relations with the the land 

tenure area. Assuming, the greater the government contribution with activities of agribusiness mango, it will increasingly influential towards the 

farmers land tenure area. One form of participation of the government contribution has ever been received by the small percentage of mango 

farmers in Cikedung Sub-district i.e. outreach and given the seed of mango (Elfadina, E.A., E. Rasmikayati., and B.R. Saefudin, 2019). Also there 

is often counseling from government especially about fruit fly pests. But for other contributions such as pricing and subsidies or grants, farmers 

claimed that it never received.  

Table 6 : The Government Contribution in Terms of Land Area 

Land Area Category The Government Contribution (%) 
Never 

Narrow     48 
Middle      32 
Extent       20 
Total (%) 100 

 

However, in Table 6 shows that all respondents with a narrow, middle, and extent land area category never received the government 

contributions in the form of material such as grants capital, subsidies price of agricultural production facilities, or other sources of loan capital. 

There are indications that the diversity category of farmers land tenure area caused by the limited participation/government support for mango 

farmers. This leads to farmers must work independently in the activity of mango farming. When the government increasingly vigorous support to 

farmers in agribusiness mango activities in particular their land, it will most likely mango land tenure area each farmer are increased. 

Table 7 : Land Tenure Status in Terms of Land Area Category 

Land Area Category Status of Land Area (%) 
Total (%) 

Private Rent Others* 
Narrow     39 4 6 49 
Middle      20 7 5 32 
Extent       9 2 8 19 
Total (%) 68 13 19 100 
Official Statement: Others*: consists of 2 land area status (example: private and rental) 

There is a significant relationship between the land status with the land tenure area because the proportion of private and narrow land 

tenure is dominant than other status. Furthermore, farmers who have private and rent land status also greater than farmers who rent only. This is 

because price of lands rent is still cheap. In addition, tenant owner farmers have more diverse category of land area than the sharecroppers. The 

land tenure status of farmers not only affects a broad to the land tenure area but also positively correlated with their income. Manatar, et.al (2017) 

found that land tenure status for farmers has a significant relationship with the average income earned by farmers. Farmers with private land 

tenure status will earn different income than the sharecropper’s farmers, and likewise with others.  

IV. CONCLUSION 

Mango farmers in Cikedung Sub-district, Indramayu Regency ruled that mostly have an experience less than 10 years, earn income from mango 

farming are less than 10 million rupiah/year, and the land tenure area with narrow categories (< 0.5 Ha). The Number of mango farmer-controlled 

trees less than 25 trees, but its production can reach more than 700 kg/year. Factors associated with mango land tenure area in Cikedung Sub-

district, Indramayu Regency, i.e. income from mango farming, the distances from mango land area to the final market, the government 

contribution, and the land tenure status. 
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Abstract- Background: Antenatal care (ANC) can be described 

as the care providing by health care authorities to pregnant and 

teenage mothers to ensure the best health for mother and her fetus 

during the pregnancy. The most important aspects of ANC are: 

Identification of risks; Prevention of pregnancy-related or 

associated diseases as well as their management; Health education 

and finally health promotion. 

        Aim of the study: This study aims at identifying the level of 

delivery of antenatal care services as well as the main obstacles 

affecting the use of antenatal care among pregnant women in the 

center of Al-Diwaniyah city / Iraq. 

        Methodology: A descriptive design, cross-sectional study 

was used to obtain the study objectives. During the period from 

2nd January 2019 to 10th April 2019. A Non-Probability, 

convenient sampling for pregnant women and all population with 

regard to health workers in antenatal care.                                                        

        Results: There is a positive relationship between the 

educational level of pregnant women and their level of knowledge 

of prenatal health care. There is also a relationship between 

increased knowledge of pregnant women about the importance of 

health care and the cause of pregnancy (mother's desire to be 

pregnant). As for health workers, there was a positive relationship 

between the perception of health care among workers and the 

source of information about such care (experience and practice). 

There is also a positive relationship between the perception of 

health workers and favoritism and instrumentality. 

        Conclusions: For pregnant women: There is a relationship 

between knowledge with (level of education and influence to be 

pregnant 

For health workers: The biggest source for information was 

partner and experience. The most problems which encountered the 

health workers were inadequate rooms to provide antenatal care 

services 

        Recommendations: Increasing the awareness of pregnant 

women, families, and society about the importance of antenatal 

health care through direct health education for women in health 

care centers or through social media and radio stations. 

-Give the females a greater chance to complete their studies 

because of their significant role in improving reproductive health, 

family health and society. 

 

Index Terms- Antenatal care, Utilization, Primary Health Care 

 

I. INTRODUCTION 

ntenatal care (ANC) can be described as the care providing 

by health care authorities to pregnant and teenage mothers to 

ensure the best health for mother and her fetus during the 

pregnancy. The most important aspects of ANC are: Identification 

of risks; Prevention of pregnancy-related or associated diseases as 

well as their management; Health education and finally health 

promotion (1). The principles of ANC for women with normal 

pregnancies are to provide tips; education; reassurance; and 

backup; to address and treat the minor impediments of pregnancy; 

and to provide effective screening during the pregnancy (2). 

            Antenatal health care reduces morbidity and mortality for 

mothers and their fetus for antenatal, through detection and 

treatment complications, and identification indirectly through 

developing complications during labor and delivery, thus maintain 

referral to the level of health care appropriately, also HIV and 

malaria infections for example, as indirect causes of maternal 

morbidity, contribute 25% approximately of maternal mortality. 

Antenatal health care also giving  an important chance to dealing 

with  concurrent problems  through carry a  deferens  services(3). 

- Study settings 

            The study site was limited to Al-Diwaniya city center, 

which contained 14 primary health care centers where the program 

of maternal and newborn health services is provided by Diwaniya 

Health Department \ Iraqi Ministry of Health. 

- Study design 

            A descriptive design, cross-sectional study was used to 

obtain the study objectives. During the period from 2nd January 

2019 to 10th  April 2019. 

 

- The Sample of the Study 

         A Non-Probability, convenient sampling for pregnant 

women and all population  with regard to health workers in 

antenatal care.                                                        

- The Sampling of the Study : The information obtained 

from the primary health care centers (14 health centers), 

representing the health centers in the center of Al-

Diwaniyah, revealed (1,606 ) pregnant women and (50) 

antenatal  health care workers according to the statistics 

of December 2018. 

 

A 
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- The Study Instrument 

Two structured questionnaires were used to obtain information 

from study participants, one for pregnant women and a different 

one for antenatal care workers. 

- Parts of Pregnant Women Questionnaire 
1-Socio-Demographic  Characteristics for Pregnant  Women   

2-Pregnant Women Information about previous and Present 

    antenatal  care  

3-Pregnant women knowledge about importance of antenatal care 

- Parts of Questionnaire for Health Workers    

1-Socio- Demographic Characteristics for Health Worker  

2- What Problems are Encountered in the Course of Providing 

Antenatal Care Services to Pregnant Women   

3- Health Care Workers Perception About Certain Services 

 

- Statistical Analysis 

 The Statistical Package of Social Sciences (SPSS), V.24, 

(Microsoft excel 2010) was used for analysis and results were 

presented in tabular form. 

 

II. RESULTS 

 

Table (1): Socio-Demographic Data for Pregnant Women 

 

% Freq. 
 Rating and 
scoring  
 

Demographic 
data of pregnant 

33.8 135 16 – 24 

Age (years) 
52.5 210 25 – 33 

13.8 55 34 – 42 

100 400 Total 

99.0 396 Married 

Marital Status 
.5 2 Divorced 

.5 2 Widowed 

100 400 Total 

7.3 29 Illiterate 

Level of Education 

15.5 62 
Able to read and 
write 

36.8 147 
Primary school 
graduate 

20.5 82 
Intermediate school 
graduate 

8.5 34 
Preparatory school 
graduate 

10.5 42 Institute graduate 

1.0 4 College graduate 

100 400 Total 

3.8 15 Free work 

Occupation 

67 268 Housewife 

17.0 68 
Government 
employee 

12.3 49 Student 

100 400 Total 

17.0 68 Free business 

Husband Job 

50.8 203 
Government 
employee 

12.8 51 Worker 

12.3 50 Unemployed 

6.3 25 Student 

0.8 3 Retired 

100 400 Total 

28.0 112 Not enough 

Economic Status 
28.3 113 Sometimes enough 

43.8 175 Enough 

100 400 Total 

19.0 76 0  
Gravidity 59.3 237 1 – 3 

21.8 87 4 – 6 

19.3 77 0 

Parity 
63.5 254 1 – 3 

17.3 69 4 – 6 

100 400 Total 

 

            Table (1) socio-demographic data shows the majority 

sample of pregnant are ( 52,5%) within age between (25–33) 

years. The vast majority of marital state( 99 %) are married. 

Concerning the level of educational, the study indicates that the 

majority of the pregnant women are primary school 

graduate(36.8%). Regarding to occupational status(87%) are 

housewives. Regarding to their husbands jobs (50.8%) of them are 

government employee .The economic status is indicate there 

are)43.8 %) of sample are enough. The larger category of one 

gravidity   and one parity is (25.5%) and(28%) respectively 

 

Table (2) : Information About Previous and Present  Pregnancy 

 

Pregnant Information 
 

Rating and Scoring Freq. % 

With regard to your previous pregnancy, did 
you attend Antenatal care clinics ? 

Yes 380 95 

No 20 5 

Total  400 100 
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Before you started antenatal care, was it 
necessary for you to get permission from 
anyone to  attend the antenatal care clinics ? 

Yes 374 93.5 

No 26 6.0 

Total  400 100 

From whom did you ask for permission to 
attend antenatal care clinics ? 

The husband 368 92.0 

Father of my husband 15 3.8 

Mother of my husband 12 3.0 

The mother 5 1.3 

Total  400 100 

Does your husband accompany you to a care 
clinic ? 

Yes 307 76.8 

No 93 23.3 

Total  400 100 

If yes, What are the benefits to reproductive 
health ? 

Moral support 230 57.5 

Assistance 52 13.0 

In order to pay 55 13.8 

Other 63 15.8 

Total  400 100 

What influenced you to be pregnant ? 

The desire to have children 272 68.0 

My husband forced me 31 7.8 

Was unplanned 93 23.3 

Grandma wants many 
grandchildren 

4 1.0 

Total  400 100 

Do you remember when you start antenatal 
care ? 

3 months (0-12 weeks) 149 37.3 

4-6 months (13-24 weeks) 245 61.3 

7-9 months (25-36 weeks) 2 0.5 

I do not know 4 1.0 

Total  400 100 

Do you remember having any obstetric 
problems with previous pregnancies? 

Yes 196 49.0 

No 204 51.0 

Total  400 100 

If yes could this have an influence on antenatal 
care visits ? 

Yes 274 68.5 

No 126 31.5 

Total  400 100 

Do you have your antenatal care card for the 
previous pregnancy ? 

Yes 374 93.5 

No 26 6.5 

Total  400 100 
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Were you satisfied with the services offered at 
this facility regarding antenatal care ? 

Yes 385 96.3 

No 15 3.8 

Total  400 100 

Do you have to pay in order to start  antenatal 
care clinics ? 

Yes 32 8.0 

No 368 92.0 

Total  400 100 

How affordable is this amount to you? 

Inexpensive 340 85.0 

Moderate 40 10.0 

Expensive 20 5.0 

Total 400 100.0 

 

            Table (2) shows the majority of sample (95%) of them was 

attend antenatal care clinics, Concerning  necessary for to get 

permission from someone to  attend the antenatal care clinics 

(93,5%) of sample was obtained permission. (92 %) of sample was 

taken permission from their husbands and (76,8%) was their 

husband  accompany with them to a health care clinic. Majority of 

them (57,5 %) the benefits to reproductive health is moral support. 

( 68 %) of sample was have desire to be pregnant .( 61 ,3 %) was 

start antenatal care in 4-6 months .The majority of sample (93,5 

%) had antenatal care card for the previous pregnancy. Most of 

sample (96,3)was satisfied with the services regarding antenatal 

care in percentage. The majority of them (92%) have no pay in 

order to start antenatal care. Regarding  inexpensive, the majority 

of sample(85%) was considered the antenatal care is an 

inexpensive. 
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Table (3): Socio Demographic Data of health workers. N=50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Demographic Data  Rating and Scoring Freq. % 

Age (years) 

20 – 29 24 48.0 

30 – 40 12 24.0 

41 – 50 8 16.0 

51 – 60 6 12.0 

Profession 

Physician 14 28.0 

Nurse 33 66.0 

Administrative 3 6.0 

Gender  
Male 9 18.0 

Female 41 82.0 

Years of employment 
 

<= 1 6 12.0 

2 – 8 21 42.0 

9 – 15 9 18.0 

16 – 21 6 12.0 

22 – 28 4 8.0 

29 – 35 4 8.0 

Have you been trained in 
reproductive and child health 
activities? 

YES 38 76.0 

NO 12 24.0 

If yes , How long have you been 
involved in reproductive health 
and health child interventions?  ( 
years) 

<= 1 18 36.0 

2 – 9 17 34.0 

10 – 16 8 16.0 

17 – 24 4 8.0 

25 – 31 3 6.0 

When did you last receive in-
service training in life skills in 
Obstetric or integrated maternal 
and  neonatal care ?( years ) 
 

<= 1 23 46.0 

2 – 7 20 40.0 

8 – 13 5 10.0 

20 – 25 2 4.0 
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Table (4.7):Continue. …….. 

 

            Table ( 3) Presents the majority age  of health workers 

between (20- 29)  years old present (48 %) , majority of profession 

is nurses ( 66 % ), the majority gender is female (82%), majority 

of years of employment between (2-8) years (42 %) , majority they 

Have trained in reproductive and child health activities (76%), the 

majority they have training from one year or less (46%), they 

presenting information education and communication sessions are 

conducted per week on antenatal care (5-6) per week (60%), 

majority of them received information about antenatal care(94%), 

majority of them (24%) receiving information from Conferences 

and seminars. 

 

 

 

 

 

 

 

 

 

 

Demographic Data Rating and Scoring Freq. % 

What role do you play in antenatal 
care delivery ?  

Physical examination 5 10.0 

Giving information to pregnant 14 28.0 

Documentation 14 28.0 

Provide care 4 8.0 

Description of medicines 9 18.0 

Diagnosis of problems 4 8.0 

How many information education 
and communication sessions are 
conducted per week on antenatal 
care ? ( sessions)  
                        

<= 1 8 16.0 

2 – 4 12 24.0 

5 – 6 30 60.0 

Did you received information 
about antenatal care ? 

Yes 48 95.0 

No 2 5.0 

Where did you get this information 
? 

Studying 3 6.25 

Conferences and seminars 10 20.8 

Experience and practice 12 25.0 

Radio and networking sites 8 16.6 

Partners 15 31.25 
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Table (4):The Problems Which Encountered the Health Workers During the Delivery of Antenatal  Care Services to Pregnant 

Women N=50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           Table (4): Present the problems which encountered the 

health workers during the delivery of antenatal care services to 

pregnant women, show the majority problem (74%) is inadequate 

rooms to provide focused antenatal services and favoritism and 

instrumentality was (66%). Their answers to the other of the 

questions were as follows: Insufficient equipment and supplies 

were 56% were answered yes , No guidelines and checklist for 

provision of antenatal services 62% were answered yes , Lack of 

transport 24% were answered  yes, No wireless communication 

28% were answered  yes , Shortage of professional staff 46% were 

answered  yes, Lack of essential medication 54% were answered  

yes ,and Community attitudes towards health workers 62%  were 

answered  yes.  

 

III. RESULT DISCUSSION 

1: socio-demographic of pregnant women 

            The present study sample included a group of 400 pregnant 

women. The majority of them (52.5%) were age between (25 - 33) 

years. This result agree with(4,5)  were the majority of their study 

the age between (25-33) years and the largest category is with 

previous studies at an average age of (29.5) years and this is a good 

indicator to stay away from the most dangerous ages of pregnancy, 

which are less than 16 and more than 35 years.  

What problems are encountered in the course of 
providing antenatal health  care  services to pregnant 
women 

Answers Freq.  % 

Insufficient equipment and supplies 
Yes 28 56.0 

No 22 44.0 

No guidelines and checklist for provision of antenatal 
services 

Yes 31 62.0 

No 19 38.0 

Lack of transport 
Yes 12 24.0 

No 38 76.0 

No wireless communication 
Yes 29 58.0 

No 21 42.0 

Shortage of professional staff 
Yes 23 46.0 

No 27 54.0 

Lack of essential medication 
Yes 27 54.0 

No 23 46.0 

Inadequate rooms to provide focused antenatal 
services 

Yes 37 74.0 

No 13 26.0 

Community attitudes towards health workers 
Yes 31 62.0 

No 19 38.0 

Favoritism and instrumentality 
Yes 33 66.0 

No 17 34.0 
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About marital status the vast majority of sample (99.0%) were 

married this result similar the previous study 248 of the women 

included in the study who were or had once been married, 94.3% 

were currently married, 3.7% were widows and 2.0% were 

divorced. This may explain the issue of the Iraqi population(6) , 

which is often marriage at an early age and adherence to religious 

and social norms and norms, which must be procreation by 

marriage exclusively. Regarding the educational level, the study 

indicates the (36.8%) of sample are primary schools graduates. 

Many effect that lead to lack achieve high education graduates like 

economically, population traditions. This result agree with study 

conducted by (7) when majority of their study were primary schools 

graduates. Regarding occupation status for pregnant (87%) of 

sample were housewives, while their husbands, (50.8%) of sample 

were government employees. 

 

2: Information about previous and present pregnancy   

           Discussion table (2): Show that the majority of sample 

(95%) were attended antenatal care clinics. In Iraq indicate an 

excellent ratio compared with some countries, such as Egypt 

where they (90.30%) of pregnant women were receiving antenatal 

care in 2014. Its highest value over the past 26 years, while its 

lowest value was (39.10%) in 1995(8) . The majority of sample 

(92%) of them were received permission from their husbands 

before visits to health care centers. Most pregnant women  have 

indicated that their husbands have the right to determine when 

their wives should see health care centers and what they should do 
(9). This calls for increased awareness among couples and other 

large family members of the importance of regular visits to 

pregnant women in primary health care centers. 

            Regarding question about accompanied with their 

husbands (76.8%) of pregnant women were accompanied by their 

husbands to health care clinic. While (57.5%)of them Benefits of 

accompany was for psychological support. One of the main factors 

that encourage to review pregnant women's health care. The study 

covered the assessment of predisposing and potential factors and 

the help factor of couples to support their wives' visits to prenatal 

care centers. The information showed that these factors, the 

willingness, support and support of the husband were very 

necessary to motivate pregnant women to perform the review 

during pregnancy (10). 

           As shown in the result that (68%) of the women had a desire 

for pregnancy, this indicate a positive for pregnancy health of the 

mother and fetus. as the previous studies had shown that: 40% to 

60% of all births in United States were unplanned, so the United 

States is the highest unplanned pregnancy  among the rest of the 

developed world. Moreover, absence of the critical period for the 

fetus that needs to grow or may delay in diagnosing the unplanned 

pregnancy often leads to the loss of the opportunity to achieve 

clinical strategies for better pregnancy (11). The result of study 

show the (61,3%) of pregnant women began antenatal care 

through 4-6 months, in other hand  37.3% had begun the review 

prior to the third month of pregnancy. This was much better than 

a previous study conducted by (12) in Malawi, In terms of direct  

antenatal care, 75% of pregnant women reported that they started 

between 4 and 6 months of gestation. Most of them were satisfied 

with the antenatal care services in the percentage (96, 3).This 

percentage is a good when compared to some previous studies 

such as (13) where 91% of the mothers in the study were satisfied 

with the number of visits and the time spent while receiving care. 

The majority of sample (92%) do not make any payments to start 

antenatal care. The majority of sample (92%) do not make any 

payments to start antenatal care. This  encourage pregnant women 

to receive health care when compared with other countries(14). 

 

3: The demographic characteristics of health workers  

           Table (3) represent the demographic characteristics of 

health workers. The majority of sample (66%) are nurses (76%) of 

them are female. The role of nurses is important because it has a 

direct impact on increased compliance, according to WHO 

recommendations, which confirm the importance of screening 

pregnant women to ANC during the first trimester. A study in 

Nigeria on contraindications of antenatal care by pregnant women, 

one of these problems it that the caregiver was  male  which lead 

to psychological, cultural and religious barriers (15) . 

Majority of employee sample (76%) hade trained in reproductive 

and child health activities, This percentage is low compared with 

other countries. Previous studies have been conducted in Malawi 

where all health care workers were participated in the research and 

received training in reproductive health (16) . 

 

4: Problems which encountered the health workers during the 

delivery of antenatal care services  

           Table (4): Regarding the problems which encountered the 

health workers during the delivery of antenatal care services to 

pregnant women, show the majority problem (74%) is inadequate 

rooms to provide antenatal services. In many previous studies, 

researchers have found that using adequate place to perform 

antenatal care in terms of location, suitability, maintaining 

women's privacy. As well as prevent the spend long periods in 

inappropriate and uncoordinated places has a greater role in 

facilitating the tasks of health workers as well as attracting 

pregnant women to antenatal health care (17) and second problem 

was favoritism and instrumentality  (66%), In a study conducted 

in Iranin Shahid Beheshti University of Medical Sciences about 

the factors affecting health workers in the provision of services 

where good management and support and motivation of direct 

officials are the main reasons to help health workers to provide the 

best they have. On the other hand, unfair treatment and cronyism, 

mismanagement and lack of encouragement were key factors that 

undermined the determination of the two health years and their 

activity (18) . 

 

IV. CONCLUSIONS: 

Conclusions concerning  pregnant women:   

1-the most common of pregnant age was( 25- 33 ) years.  

2-the vast majority of the study sample was married. 

3-the overall knowledge of pregnant women about antenatal care 

was good. 

4- it found there is a relationship between knowledge with( level 

of education and influence to be pregnant ) 

 

Conclusions concerning  health workers: 

1-The biggest profession in our study was a nurse. 

2-The majority of participants were female (82%). 

3-The biggest source for information was partner and experience. 
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4-The most problems which encountered the health workers were 

inadequate rooms to provide antenatal care services. 

5-The overall perception of health workers at a high level. 

6-The major source influence on the perception of health workers. 

7-There is a relationship between favoritism and instrumentality 

with a perception of health workers. 

 

V. - RECOMMENDATIONS 

           Increasing the awareness of pregnant women, families, and 

society about the importance of antenatal health care through 

direct health education for women in health care centers or through 

social media and radio stations. 

- Increasing the applied curriculum in the curriculum for students 

of health professions. 
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ABSTRACT 
Retirement should not be feared of, but it should be faced with confidence, enthusiasm and good emotional management. The 

purpose of the present study was to demonstrate that retirement is not an end of a career, but a resumable pending career. The 

present study was quantitative.  The population was retired teachers in Surabaya. The samples were 98 retired teachers, which 

were calculated using the Lemeshow formula. The present study used the Partial Least Square (PLS) method with the Smart 

PLS software. Results showed that self-efficacy had an effect on entrepreneurial intention, motivation had an effect on 

entrepreneurial intention, emotional intelligence had an effect on entrepreneurial intention, anxiety moderated the effect of self-

efficacy on entrepreneurial intention, anxiety moderated the effect of motivation on entrepreneurial intention, and anxiety 

moderated the effect of emotional intelligence on entrepreneurial intention. 

 

Index Terms: Self-efficacy, motivation, emotional intelligence, anxiety, entrepreneurial intention 

 

I. INTRODUCTION 

       In the era of globalization, human resources of quality are required in order to keep up with the current 

developments. However, this is not true to those who have retired. Many think that retirement is a period in which they no longer 

have their activities, have no position, are unproductive and become ordinary people in the community. According to 

Wang and Shi (2013), after workers make the decision to retire, their work activities should monotonically decline over time, and 

other life activities, such as family and community related activities would increase. This represents an anxiety for the retirees in 

the next life since they think that they would be useless and no longer useful. 

Retirement is not frightening, but the period of how to deal with a new challenge to become a quality and 

productive human resource so as to generate income by running a new entrepreneurial business. A retiree would focus more on 

the new field to be occupied. According to Wang and Shi (2013), retirement can be conceptualized as a late-career development 

stage that recognizes the continued potential for growth and renewal of careers in people’s retirement life. Retirement does not 

mean the end of a career, but an unrealized pending career after the focus on the pre-retirement job. 

Self-efficacy is indispensable and should be possessed by every individual who will be an entrepreneur since it is 

a strong belief to be successful. According to Bandura (in Wardoyo and Mujiasih, 2015), self-efficacy is the belief in one’s 

capabilities to organize and execute the courses of action required to produce a certain competence. 

Entrepreneurial motivation is the driving spirit for an individual to progress and success, which requires continuous 

learning and information seeking about self-employment others’ success. Retirement does not mean having to be inactive, but 

competence-related activities should be looked for. 

Emotional intelligence is an individual’s ability to manage emotions. According to Goleman (in Yusfina, 

2016), emotional intelligence does not mean giving freedom to feelings to power but managing feelings so that they are expressed 

appropriately and effectively, allowing people to work together smoothly towards the goal. 

Anxiety is something natural that must be faced by retirees. It relates to living a new life, new status and abandonment of 

the currently performed activities. According to Sutaryo (in Yuliarti and Mulyana, 2014), anxiety in the face of retirement is 

usually related to health problems, economy, social status and future activities. There are employees who can accept their 

retirement gracefully and even there are some of them who are happy since they can rest from their daily work. In contrast, there 

are also employees who cannot accept their retirement, who would experience anxiety. In fact, many retirees feel anxious when 

they retire since they have to face something new in the new environment and community. 

Entrepreneurial intention is a determinant of establishing a business. An individual’s intention may emerge when he or 

she sees something felt to have a positive impact on him or her when retired, such as entrepreneurship. According to Aidha Z. 

(2016), an intention is not innate, but it grows and develops along with the factors that affect it. 

Many retirees are not prepared to deal with their retirement, making them anxious and afraid since they do not know 

what to do later after retiring. However, there are those who are happy since they can resume their pending work and some even 

ask for early retirement. 
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II. THEORETICAL REVIEW 

Self-Efficacy 

Self-efficacy is each individual’s belief in the achievement of a dream that they are capable and confident to succeed, which 

requires perseverance and tenacity. According to Luthans (2008: 205), self-efficacy can encourage an individual’s performance in 

a variety of fields, including entrepreneurial intention. According to Robbins (2007: 180), self-efficacy is known as social 

cognitive or social reasoning theory which refers to the belief in one’s capabilities to perform a task. Self-efficacy in 

entrepreneurship is indispensable since it can help achieve an entrepreneurial success. According to 

Jamil et al. (2014), entrepreneurial self-efficacy is defined as the degree to which one believes that he or she is able to 

successfully start a new business venture. According to Riyadiningsih and Sri (in Kusnoto and T. Sitorus, 2016), the three things 

that can lead to a high degree of self-efficacy in an individual are: first, one’s perseverance in completing tasks considered 

onerous. Self-efficacy plays a role in one’s resilience to endure every challenge in order to achieve his goals. The second is a 

success or achievement obtained after doing a job. Self-efficacy increases when individuals experience an unexpected 

success. The third is one’s capabilities to do a work which can affect the emergence of self-confidence to complete the work. 

 

Motivation 

Motivation is crucial to an entrepreneur. It can be said as a driving factor and spirit for each individual to undertake their 

business. A retiree can still resuming their pending career by undertaking entrepreneurial activities in order for their lives to 

remain productive. According to Jamil et al. (2014), in entrepreneurial contexts, motivation is the willingness that drives an 

individual to pursue a new venture creation. McClelland’s Human Motivation Theory is more suitable for measuring 

motivation. Hasibuan (in Meidizar and Rustono, 2016) argues that the factors that can motivate an individual include: first, the 

need for achievement is a driving force that motivates one’s spirit at work. Therefore, the need for achievement will encourage 

someone to develop creativity and mobilize all of their capabilities and energy to achieve a maximum work performance. Second, 

the need for affiliation is a driving force that will motivate one’s spirit at work to progress and not be afraid of failure. Thus, the 

need for affiliation will stimulate the spirit at work. Someone with this need will be motivated and develop. Third, the need for 

power stimulates and motivates employees’ spirit at work and mobilizes all of their capabilities to achieve power or the 

best position. 

 

Emotional Intelligence 

Emotional intelligence is an ability to manage emotions. A retiree is usually less able to manage their emotions; thus, patience is 

needed to make their efforts running smoothly. According to Goleman (in Setyaningrum et al., 2016), there are five components 

of emotional intelligence: first, self-awareness, which is the ability of an individual to recognize their own feelings and others’ 

and to recognize their own strengths and weaknesses. The second is self-regulation, which is an ability to manage one’s 

emotions. The better self-regulation of emotions the more controlled the actions would be, which would maintain a good 

relationship with others. Third, motivation is a drive that encourages employees to achieve the goal of a maximum performance. 

Fourth, empathy is the ability to recognize and understand others’ feelings that are used to adjust oneself well to many people. 

The fifth is social skills, which are abilities to create a harmonious relationship among individuals by giving a good response to 

others and maintaining behavior and speech when dealing with people. 

 

Anxiety 
For a retiree, retirement constitutes a threat which creates anxiety since they feel they can no longer produce something, which 

usually leads to a bad health. A retiree can make a change in his life by entrepreneurship. According to Jamil et al. (2014), 

entrepreneurship is a viable option for those who want to continue working post-retirement. Ghufron and Rini (2014: 176) argues 

that anxiety is a condition experienced when there are unpleasant thoughts and both realistic and unrealistic feelings of fear 

accompanied by an increase in mental reactions. In general, retirees tend to be perplexed by what they are going to do. According 

to Gray (in Jamil et al. 2014), not all people are eager to stop working. They might well be glad that they do not have to work for 

someone else and get away from their routine works but yet, they still have so much to accomplish and their energies can still be 

put into good used particularly if there is any form of work that contributed to an increase in income and improvement of personal 

wealth. Ghufron and Rini (in Yusfina, 2016) argue that anxiety has three aspects. The first is the emotional aspect; anxiety is 

related to individual perceptions of the psychological effects of anxiety, such as feelings of concern, tension, sadness, self-

deprecation or others. The second is the cognitive aspect; there is an individual concern about the consequences that might be 

experienced and about negative assumptions about him. The third is the physiological aspect, which are bodily reactions to the 

sources of fear and concern. 

Entrepreneurial Intention 
Entrepreneurial intention is a desire to start an entrepreneurial venture. According to Christers (in Wulandari, 2013), 

entrepreneurial intention is the ability to take courage in fulfilling life’s needs, advancing business or creating new businesses 

with one’s strength. According to Santoso (in Wulandari, 2013), entrepreneurial intention is a psychological symptom of focusing 

attention and doing something entrepreneurial with a feeling of pleasure since it brings benefits to him. Krueger et al. (in Purwana 

et al., 2016) formulated indicators for measuring entrepreneurial intention: the desire to have an own business in the near 

future and the desire to work hard to have an own business. 

Conceptual Framework  

The conceptual framework in this study shown in Figure 1 is as follows: 
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Figure 1 

Conceptual Framework 

 

Hypotheses: 

H1: Self-efficacy has an effect on entrepreneurial intention. 

H2: Motivation has an effect on entrepreneurial intention. 

H3: Emotional intelligence has an effect on entrepreneurial intention. 

H4: Anxiety moderates the effect of self-efficacy on entrepreneurial intention. 

H5: Anxiety moderates the effect of motivation on entrepreneurial intention. 

H6: Anxiety moderates the effect of emotional intelligence on entrepreneurial intention. 

 

III. RESEARCH METHODOLOGY 

The present study used quantitative research methods. Population is a generalization consisting of objects and subjects with 

certain characteristics set by the researchers for use as test samples (Sugiyono, 2014: 115). The population used in the present 

study was all private high school teachers in Surabaya who were 60 years old. They did not have the competence to run an 

entrepreneurial business, but they were interested in entrepreneurship after retirement. The present study has a large and 

unlimited population. Samples were taken using the purposive sampling technique. According to Sugiyono (2014: 218), sampling 

technique serves as a data source with certain considerations or criteria to select respondents. The sample size in the present was 

determined by using the Lemeshow’s formula as follows:  

 

𝑛 =  
Z2 ⋅ p ⋅ q

d2
 

where: 

n = number of samples 

Z = Standard normal value (1.976) 

p = Estimator proportion of population (0.5) 

q = 1 – p 

d = interval/deviation (0.10) 

Thus, the sample size was as follows:  

Self-Efficacy  

(X1) 

Motivation 

(X2) 

Emotional 

Intelligence (X3) 

entrepreneurial 

intention (Y) 

Anxiety  

(Z) 

Anxiety  

(Z) 

Anxiety  

(Z) 

H1 

H2 

H3 

H4 

H5 

H6 
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𝑛 =  
(1.976)2(0.5)(1−0.5)

(0.10)2 = 97.6 which was rounded to 98. 

Instruments 

       The instrument used in the present study was questionnaire distribution to retired teachers in private high schools in 

Surabaya. The Likert scale was used as the measurement tool. According to Sugiyono (2014: 133), the scale has five points: 

strongly agree with a score of 5, agree with a score of 4, neutral with a score of 3, disagree with a score of 2, and strongly disagree 

with a score of 1. 

 

Description of Respondents’ Responses for Research Variables 

This section describes respondents’ responses for each variable using the mean score. In order to categorize the 

respondents’ mean score, class interval was sought using the following formula: 

 

Class Interval =  
Highest Score − Lowest Score

Number of Class
=

5 − 1

5
= 0.8 

 

With a class interval of 0.8, the respondents’ mean score are as follows: 1.00 to 1.80 = very low; 1.81 to 2.60 = low; 2.61 to 3.40 

= moderate; 3.41 to 4.20 = high; 4.21 to 5.00 = very high. 

 

a. Self-efficacy  (X1)   

The following is a descriptive answer of the respondent on the self-efficacy variable 

 

 

Tabel 3 

Descriptive Respondents' Answers For Each Variable 

Indicator Average Information 

X1.1 3,97 High 

X1.2 3,89 High 

X1.3 3,91 High 

Self-Efficacy (X1) 3,92 High 

Motivasi   

X2.1 3,73 High 

X2.2 3,81 High 

X2.3 3,86 High 

Motivation  (X2)  3,80 High 

Emotional Intelligence (X3)   

X3.1 3,51 High 

X3.2 3,79 High 

X3.3 3,70 High 

X3.4 3,62 High 

X3.5 4,01 High 

Emotional Intelligence (X3) 3,73 High 

Anxiety (Z)   

Z.1 4,01 High 

Z.2 4,18 High 

Z.3 4,12 High 

Anxiety (Z) 4,10 High 

Entrepreneurial intention (Y)   

Y.1 3,98 High 

Y.2 4,03 High 

Entrepreneurial intention (Y) 4,01 High 

 Source : Primary data was processed  

 

Table 3 shows that the respondents’ mean score for the variable self-efficacy of 3.92 is in the interval of 3.41 to 4.20, 

which is categorized as high. Overall, the respondents’ self-efficacy in the present study is high. The highest mean score of 3.97 is 

found on the indicator X1.1, while the lowest mean score of 3.89 is found on the indicator X1.2. 

The respondents’ mean score for the variable motivation of 3.80 is in the interval of 3.41 to 4.20, which is categorized as 

high. Overall, the respondents’ motivation in the present study is high. The highest mean score of 3.86 is found on the 

indicator X2.3, while the lowest mean score of 3.73 is found on the indicator X2.1. 
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The respondents’ mean score for the variable emotional intelligence of 3.73 is in the interval of 3.41 to 4.20, which is 

categorized as high. Overall, the respondents’ emotional intelligence in the present study is high. The highest mean score of 4.01 

is found on the indicator X3.5, while the lowest mean score of 3.51 is found on the indicator X3.1. 

The respondents’ mean score for the variable anxiety of 4.10 is in the interval of 3.41 to 4.20, which is categorized as 

high. Overall, the respondents’ anxiety in the present study is high. The highest mean score of 4.18 is found on the indicator Z2, 

while the lowest mean score of 4.01 is found on the indicator Z1. 

The respondents’ mean score for the variable entrepreneurial intention of 4.01 is in the interval of 3.41 to 4.20, which is 

categorized as high. Overall, the respondents’ entrepreneurial intention in the present study is high. The mean score on the 

indicator Y2 is higher than the mean score on the indicator Y1, which is 4.03 and 3.98, respectively. 

 

 

 

 

IV. RESULTS AND DISCUSSION  

1. Outer Model (Measurement Model) 

The outer model was tested for convergent validity, discriminant validity and composite reliability. The results are as follows: 

 

a. Convergent Validity 

Convergent validity relates to the principle that the indicators of a variable shall be highly correlated. Convergent validity is tested 

by looking at the outer loading, AVE and communality values. An indicator is said to fulfill convergent validity if it has an outer 

loading value of >0.5, AVE value of >0.5 and communality value of >0.5. 

The following are the outer loading, AVE and communality values of each indicator for the research variables: 

Tabel 8 

Nilai Outer Loading, AVE dan Communality 

Variabel Indikator Outer Loading AVE Communality 

Self-efficacy    (X1) 

X1.1 0,899 

0,795 0,795 X1.2 0,911 

X1.3 0,864 

Motivation  (X2) 

X2.1 0,896 

0,815 0,815 X2.2 0,922 

X2.3 0,889 

Emotional intelligence 

(X3) 

X3.1 0,795 

0,636 0,636 

X3.2 0,669 

X3.3 0,830 

X3.4 0,894 

X3.5 0,784 

Anxiety (Z) 

Z.1 0,899 

0,823 0,823 Z.2 0,913 

Z.3 0,909 

Entrepreneurial intention 

(Y) 

Y.1 0,950 

0,896 0,896 Y.2 0,943 

Source : Primary data was processed  

 

Table 8 shows that the indicators of the variables self-efficacy, motivation, emotional intelligence, anxiety and 

entrepreneurial intention have a value of >0.5 for outer loading, >0.5 for AVE and >0.5 for communality. These results show that 

the indicators used in the present fulfill convergent validity; thus, all of those indicators can be used for further analysis. 

 

b. Discriminatory Validity 

Discriminant validity relates to the principle that indicators of different variables must not be highly correlated. Discriminant 

validity is tested by looking at the cross-loading value. An indicator is considered to fulfill discriminant validity if it has the 

largest cross loading value on the variables it forms relative to other variables. The following are the cross-loading values for each 

indicator: 
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Tabel 9 

Nilai Cross Loading 

Indicator 

Variabel 

Self-

Efficacy  

(X1) 

Motivation  

(X2) 

Emotional 

Intelligence 

(X3) 

Anxiety (Z) 

Entrepreneurial 

Intention (Y) 

X1.1 0,899 0,015 -0,121 0,040 0,360 

X1.2 0,911 -0,014 -0,029 -0,030 0,412 

X1.3 0,864 0,024 -0,213 0,021 0,336 

X2.1 0,004 0,896 0,000 -0,067 0,182 

X2.2 0,010 0,922 0,157 -0,074 0,285 

X2.3 0,006 0,889 0,018 -0,110 0,192 

X3.1 -0,031 -0,050 0,795 -0,012 0,090 

X3.2 -0,212 -0,014 0,669 -0,021 -0,021 

X3.3 -0,112 0,200 0,830 -0,081 0,129 

X3.4 -0,134 0,026 0,894 0,117 0,188 

X3.5 -0,164 0,069 0,784 0,010 0,074 

Z.1 0,011 0,022 -0,011 0,899 0,372 

Z.2 -0,015 -0,143 0,071 0,913 0,288 

Z.3 0,026 -0,151 0,033 0,909 0,311 

Y.1 0,455 0,191 0,155 0,356 0,950 

Y.2 0,329 0,293 0,165 0,327 0,943 

Source : Primary data was processed   

Table 9 shows that each indicator for the variables self-efficacy, motivation, emotional intelligence, anxiety and 

entrepreneurial intention has the largest cross-loading value on the variables it forms relative to other variables. These results 

indicate that the indicators used in the present study have met discriminant validity. In addition to cross loadings, another method 

used to measure discriminant validity is to compare the value of the AVE root of each variable with correlations among variables. 

If the value of the AVE root is greater than that of the correlation, the variable has good discriminant validity. The following 

are AVE root values and correlations among variables: 

Tabel 10 

Nilai Akar AVE dan Korelasi Antar Variabel 

Variabel AVE 
Akar 

AVE 
X1 X2 X2 Z Y 

Self-efficacy    (X1) 0,795 0,892 1,000 
 

      

Motivation  (X2) 0,815 0,903 0,008 1,000       

Emotional intelligence (X3) 0,636 0,798 -0,128 0,081 1,000    

Anxiety (Z) 0,823 0,907 0,009 -0,091 0,030 1,000   

Entrepreneurial intention (Y) 0,896 0,946 0,416 0,253 0,169 0,361 1,000 

Source : Primary data was processed  

 

Table 10 show that all of correlation values are less than the AVE root values. These results demonstrate that each 

variable in the present study has good discriminant validity. 

 

c. Composite Reliability 

Composite reliability tests the reliability of indicators of a variable. Reliability shows the degree of consistency and stability of an 

indicator in measuring a variable. Indicators of a variable are considered reliable if they have composite reliability values of >0.7 

and Cronbach’s alpha value of >0.7. The following is the composite reliability value and the Cronbachs alpha values: 

 

Tabel 11 

Nilai Composite Reliability dan Nilai Cronbachs Alpha 

Variabel Composite Reliability 
Cronbachs  

Alpha 

Self-efficacy  (X1) 0,921 0,871 

Motivation  (X2) 0,929 0,889 

Emotional intelligence (X3) 0,897 0,882 
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Anxiety (Z) 0,933 0,893 

Entrepreneurial intention (Y) 0,945 0,884 

Source : Primary data was processed  

Table 11 shows that the variables self-efficacy, motivation, emotional intelligence, anxiety and entrepreneurial intention 

have composite reliability values of >0.7 and Cronbach’s alpha values of >0.7. These results indicate that the indicators of the 

research variables are reliable. 

 

Partial Least Squares Analysis 

The present study used Partial Least Squares (PLS) analysis with the SmartPLS software to test the research hypotheses. The 

following is the figure of the PLS model tested: 

 

Figure 2 

Outer Model 

2. Inner Model (Structural Model) 

The inner model describes the R-squared and results of the hypothesis testing. 

a. R-Squared 

The PLS data processing produces the following R-squared values: 

Table 12 

R-Squared 

Endogenous variable R- Square 

Entrepreneurial intention (Y) 0.518 

Source: Processed primary data. 

       Table 12 shows that the R-squared value for entrepreneurial intention is 0.518. It means that the percentage of entrepreneurial 

intention that can be explained by self-efficacy, motivation, and emotional intelligence, along with interactions of self-efficacy, 

motivation, and emotional intelligence with anxiety is 51.8 %, while the remaining 48.2% is explained by other factors outside the 

model. These results indicate that the model used in the present study has an adequately good goodness of fit. 

 

a. Hypothesis testing 

Hypotheses were tested by looking at the t-statistic produced by the inner model. A hypothesis is accepted if the t-statistic is 

>1.96. The following is the coefficient of effects and the t-statistic produced by the inner model: 

Table 13 

Coefficient of effects and t-statistic 

Hypotheses 
Outer effect 

coefficient 

Inner t-

statistics 
Remark 
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H1 Self-efficacy (X1)  Entrepreneurial intention (Y) 0.425 5.036 Accepted 

H2 Motivation (X2)  Entrepreneurial intention (Y) 0.272 3.362 Accepted 

H3 Emotional intelligence (X3)  Entrepreneurial 

intention (Y) 

0.237 2.069 Accepted 

H4 Self-efficacy (X1)*Anxiety (Z)  Entrepreneurial 

intention  

0.231 2.577 Accepted 

H5 Motivation (X2)* Anxiety (Z)  Entrepreneurial 

intention (Y) 

0.208 2.371 Accepted 

H6 Emotional intelligence (X3)* Anxiety (Z)  

Entrepreneurial intention (Y) 

0,014 0,098 Rejected 

Source: Processed primary data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 

Inner Model 

DISCUSSION 

1. Self-Efficacy Has an Effect on Entrepreneurial Intention 

Self-efficacy has an effect on entrepreneurial intention since the t-statistic is 5.036 > 1.96; thus, H1 is accepted. The coefficient of 

the effect of self-efficacy on entrepreneurial intention is 0.425, indicating the direction of the positive effect of self-efficacy on 

entrepreneurial intention. This means that a higher self-efficacy would significantly increase entrepreneurial intention. One’s 

retirement does not mean staying at home but it can remain producing something useful and focus more on the pending business, 

such as running the profession as a therapist which has been studied prior to retiring and prepared for retirement, opening a 

tutoring agency for those former teachers, opening a laundry service and so on. Purwana et al. (2016) argues that self-efficacy 

will have an effect on entrepreneurial intention. The higher the self-efficacy the higher the entrepreneurial intention would be. 

 

2. Motivation Has an Effect on Entrepreneurial Intention  

Motivation has an effect on entrepreneurial intention since the t-statistic is 3.362 > 1.96; thus, H2 is accepted. The coefficient of 

the effect of motivation on entrepreneurial intention is 0.272, indicating the direction of the positive effect of motivation on 

entrepreneurial intention. This means that a higher motivation would significantly increase entrepreneurial intention. Motivation 

is indispensable for retirees in order for them to live better for themselves where they can be productive again and can work for 

their families to survive and provide for their families. Baskara and Has (2018) showed that motivation had a significant positive 

effect on students’ entrepreneurial intention. 
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3. Emotional intelligence Has an Effect on Entrepreneurial Intention  

Emotional intelligence has an effect on entrepreneurial intention since the t-statistic is 2.069 > 1.96; thus, H3 is accepted. The 

coefficient of the effect of emotional intelligence on entrepreneurial intention is 0.237, indicating the direction of the positive 

effect of emotional intelligence on entrepreneurial intention. This means a higher emotional intelligence would significantly 

increase entrepreneurial intention. Emotional intelligence is crucial to retirees to control their emotions during their business 

interactions with many different people of different behaviors and characters, requiring patience to achieve their goals. Paulina 

and Wardoyo (2012) demonstrated that emotional intelligence had a direct and positive effect on entrepreneurial intention. 

Goleman (2007) argues that emotional intelligence is a bridge between what we know and what we will do. The more emotionally 

intelligent the more skilled an individual would be. An emotionally intelligent individual would potentially be a successful 

entrepreneur. Emotionally intelligent entrepreneurs would more potentially be successful than those intellectually intelligent, but 

not emotionally intelligent ones. 

 

4. Anxiety Moderates the Effect of Self-Efficacy on Entrepreneurial Intention 

Anxiety moderates the effect of self-efficacy on entrepreneurial intention since the t-statistic is 2.577 >1.96; thus, H4 is 

accepted. The coefficient of the effect of the interactions of self-efficacy and anxiety with entrepreneurial intention is 0.231, 

indicating that anxiety increases the positive effect of self-efficacy on entrepreneurial intention. This means that a high self-

efficacy, accompanied by a high anxiety, would further increase entrepreneurial intention. This is due to demands that should be 

met in order to survive and generate more income. Purwana et al. (2016) demonstrated that self-efficacy had an effect on 

entrepreneurial intention. The higher the self-efficacy the higher the entrepreneurial intention would be. 

 

5. Anxiety Moderates the Effect of Motivation on Entrepreneurial Intention  

Anxiety moderates the effect of motivation on entrepreneurial intention since the t-statistic is 2.381 > 1.96; thus, H5 

is accepted. The coefficient of the effect of the interaction of motivation and anxiety with entrepreneurial intention is 0.208, 

indicating that anxiety increases the positive effect of motivation on entrepreneurial intention. This means that high motivation, 

accompanied by high anxiety, would further increase entrepreneurial intention. Every retiree should have motivation to run their 

businesses and to deal with problems with fellow business people without any sense of anxiety. 

 

6. Anxiety Moderates the Effect of Emotional Intelligence on Entrepreneurial Intention  

Anxiety does not moderate the effect of emotional intelligence on entrepreneurial intention since the t-statistic is 0.098 < 1.96; 

thus, H6 is rejected. Therefore, anxiety does not moderate the effect of emotional intelligence on entrepreneurial intention. This 

means that anxiety does not either increase or weaken the positive effect of emotional intelligence on entrepreneurial intention. 

The present study supports Yusfina (2016) that there is a negative effect of emotional intelligence on anxiety in employees in the 

face of retirement in the local Government of Kutai Timur Regency. It means that the lower the emotional intelligence of an 

employee the higher the anxiety of employees would be in the face of retirement. Conversely, the higher the emotional 

intelligence the lower the anxiety of employees would be in the face of retirement. Conversely, Mortan et al. (2014) argues that 

emotional intelligence abilities affect the perceptions of being an effective entrepreneur as well as the intention of undertaking an 

entrepreneurial path. 

 

Conclusion 

Based on the results of the discussion, it can be explained that self-efficacy affects on Entrepreneurial Intention, even though they 

retired but they can still be able to work and produce something useful. Motivation affects on Entrepreneurial Intention so that 

makes his life even more excited to work. Emotional intelligence influences on Entrepreneurial Intention in order to be able to 

control his emotions in carrying out entrepreneurship. Anxiety moderates the effect of self-efficacy on Entrepreneurial Intention 

that with high anxiety and high efficacy can increase one's on Entrepreneurial Intention. Anxiety moderates the influence between 

motivation on Entrepreneurial Intention that with the anxiety that is owned, the more excited in running an entrepreneur. Anxiety 

does not moderate the influence between emotional intelligence on Entrepreneurial Intention that someone who has high 

emotional intelligence will reduce anxiety. 
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 Abstract - In an effort to ensure democracy, good local 

governance and citizen participation, chapter 14, section 264 

of the Constitution of Zimbabwe Amendment (No.20) Act 

2013 provides for devolution of government powers and 

responsibilities to provincial and metropolitan councils and 

local authorities. To facilitate devolution, the Constitution 

organizes government at three levels namely, national, 

provincial and local. However, contrary to the provisions of 

section 264 of the constitution the government has not given 

powers of local governance to the people to enhance their 

participation in making decisions affecting them. This paper 

discusses   the objectives of the devolution of governmental 

powers and responsibilities, the prospects of improving good 

local governance through devolution and impediments to the 

implementation of devolution. 

Index Terms: devolution, decentralization, governance, local 

authority, Zimbabwe. 

 

I. INTRODUCTION 

Section 264 of the Constitution of Zimbabwe Amendment 

provides for devolution of government powers and 

responsibilities to provincial and metropolitan councils and 

local authorities with a view  to promoting good governance 

and democratic participation of   citizens in matters that affect 

their well-being. In this regard, devolution, if it’s properly 

implemented could yield significant dividends. However, it is 

increasing becoming apparent that the implementation of 

devolution is being impeded by a myriad of challenges, 

including lack of political will, political polarisation and 

contestations and delays in aligning a plethora of pieces of 

local government legislation to the constitution. 

 

II. UNPACKING THE KEY CONCEPTS 

Decentralization is defined by the Centre for Democracy and 

Governance (2000) and Mapuva (2015) as a process of 

transferring power to popularly elected local governments. 

Transferring power means providing local governments with 

greater political authority, increased financial resources and 

more administrative responsibilities. 

Decentralisation is a broad and contested concept. Mapuva 

(2015) defines it as the transfer of responsibility for planning, 

management and resource raising and allocation from central 

government and its agencies to  field units of central 

government ministries or agencies,  subordinate units or levels 

of government,   semi-autonomous public authorities,  area-

wide, regional or functional authorities, or  nongovernmental, 

private or voluntary organizations. He noted that at the heart of 

decentralisation is the transfer of authority and responsibility 

for public functions from the central government to provincial 

units of the same department or other local government units 

linked to the central office.  

Muchadenyika (2015) identifies four types of 

decentralisation,namely,deconcentration, delegation, 

privatisation and devolution. These will be defined one by one 

to ensure conceptual clarity in this paper. According to 

Muchadenyika (2015) deconcentration denotes giving sub-

national units within line ministries  administrative and 

managerial responsibility, a practice known as local 

administration, integrated local administration or field 

administration. 

 

Delegation refers to the transfer of responsibilities by the 

central government to public enterprises and  semi–

autonomous government agencies to operate 

public services and utilities (Muchadenyika, 2015). 

 

Privatisation denotes the transfer   of functions and 

responsibilities from government to non-state actors, for 

example, non-governmental organisations (NGOs), private 

associations and community associations (Muchadenyika, 

2015). 

 

 Muchadenyika (2015) asserts that devolution is a situation 

where central government transfers executive, legislative, 

administrative and financial decision-making power to local 

governments that have distinct and legally recognised 

jurisdictions in which they provide services to constituents to 

whom they are accountable. He further submits that the  main 

aim  of  devolution is to create and strengthen independent 

layers   of government that are authorised  to perform clearly 

defined functions. As such, devolution involves the transfer 

from central government to local authorities of decision-

making powers and attendant resources. 

 

.Devolved territories have the power to make legislation 

relevant to the area (UNECA, 2005).  White (2011), cited in 

Sibanda (2013), posits that   devolution is   the fullest form of 
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decentralisation and is decentralisation par excellence, which 

aims to strengthen local government by granting it the 

authority and responsibility to formulate and implement local 

policies, and resources for services and infrastructure 

development. Likewise, Muchadenyika (2015) asserts that 

devolution is the most complete form of decentralisation of 

local government, which functions well as it  ensures the 

transfer of resources   from central to local government and 

ensures that central government relinquishes certain functions 

and  devolved spheres of government assume the delivery and 

management of functions of central government at local level. 

Similarly, Chigwata (2018) characterises devolution as the 

most extensive form of decentralisation, which diffuses 

substantial governmental power, authority, responsibility and 

resources to subnational or local entities. 

III. BACKGROUND TO LOCAL GOVERNMENT 

DECENTRALISATION IN ZIMBABWE 

As Muzenda and Chirisa (2018) note, in Zimbabwe, local 

governments has been through several phases of reform since 

the country gained independence from Britain in 1980. 

Muchadenyika (2015) asserts that Zimbabwe inherited from 

the British colonial regime a dichotomous local government 

framework consisting of urban councils, ‘white’ rural councils 

and ‘black’ rural local authorities, divided along racial lines. 

The Prime Minister’s Directive of 1984, indicated the 

government’s desire to   decentralise with a view of addressing 

colonial imbalances and fostering rural development. 

Subsequently, the 1988 Rural District Councils Act eliminated 

fragmentation of the colonial era by combining ‘white’ rural 

councils and ‘black’ rural local authorities into rural district 

councils. During this period, local government reforms became 

tools for boosting    socioeconomic development as well as 

reducing   inherited colonial imbalances. As Masvaure (2016) 

observes, by the late 1980s the Zimbabwe government had 

also introduced universal suffrage voting in local government 

elections, which removed the requirement for voters to own   

property in the council where they vote. However, Masvaure 

(2016)   posits that although the government professed a desire 

to decentralise power, local government remained subservient 

to the central state, with local elected representatives operating 

in fear of contradicting the minister responsible for local 

government. Furthermore, he submits that  decentralisation in 

Zimbabwe was introduced at a time when the ruling party, 

ZANU PF had relative political  hegemony and the approach 

was to partly decentralise  administrative duties to local 

government,  while the central government retained overall 

supervisory control. 

 

 The decentralisation drive gained impetus with the formation  

of a strong opposition political party in 1999, the Movement 

for Democratic Change (MDC).  During this period ZANU PF   

considerably lost its dominance in local government, 

particularly in urban areas , here it virtually lost all 

parliamentary and  local government elections to the MDC. 

Faced with this grim political reality it tended backtrack on its 

earlier commitment to decentralise in frantic efforts to retain 

its increasingly insecure grip on power. As Muchadenyika puts 

it, ZANU-PF considered devolution as a threat to its clutch on 

power and left it out in its 2013 election manifesto. On the 

other hand, its political  nemesis, the MDC  characterised  it as  

cardinal  principle, whose inclusion in the constitution it 

fought very hard for and vowed   to ensure it works for the 

people of Zimbabwe.   Muzenda and Chirisa (2018), thus 

appositely remark that the constitionalisation of local 

government and introduction of devolution was a result of the 

2008-2013 Government of National Unity (GNU) and as a 

precondition for holding of 2013 elections. As such, its 

development and implementation   was not founded on real 

political will but was a political compromise of the parties in 

the GNU, that is, ZANUPF and two formations of the 

Movement for Democratic Change (MDC). 

 

 

 IV. OBJECTIVES OF DEVOLUTION IN 

ZIMBABWE 

Section 264 of the Constitution provides for the devolution of 

power to provincial and local structures. It states that 

government powers and responsibilities must be devolved 

wherever appropriate to those authorities that are capable of 

exercising them. This echoes section 3(2) (l) of the 

Constitution, which states that devolution of government 

power is one of the values upon which the Constitution is 

founded. Chapter 14, Section 264(2) of the Constitution 

outlines the objectives of the devolution of government powers 

and responsibilities to provincial and metropolitan councils 

and local authorities. These can be paraphrased as follows: 

• To accord powers of local governance to citizens by 

enhancing their participation in the exercise of the powers of 

the state and in making decisions on issues affecting them.  

• To promote transparent, democratic, effective, accountable 

and coherent government  

• To foster and preserve the peace, national unity and 

indivisibility of the country. 

• To recognise the right of societies to manage their own 

affairs and to promote their development/. 

 • To ensure equitable sharing of national and local resources. 

• To transfer powers, responsibilities and resources from   

national government to create sound financial bases for 

provincial and metropolitan councils and local authorities.  

Section 265 sets out general principles of local government, of 

which the most important are enunciated as follows: 

 Ensuring good governance and ensuring that local 

authorities do not exceed their functions. Rather, they 

must cooperate with one another, and must ensure the fair 

and equitable representation of people in their areas of 

jurisdiction. 

 

 Ensuring that all members of local authorities are elected 

by registered voters within their areas. 
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• An act of parliament should facilitate coordination between 

central government, local authorities and provincial councils. 

The Constitution provides for a completely outlined layer of 

governance between national and local government.  

 Abolition of the office of provincial governor, who was a 

presidential appointee and thus part of national 

government. Under the new arrangement, provincial and 

metropolitan councils are to have elected chairs, with   

councils having  more powers and considerable 

independence from central government. 

V. PROSPECTS OF GOOD GOVERNANCE VIA 

DEVOLUTION 

Scholars of local governance like Mapuva (2015) and Jonga 

(2014) argue that when effective decentralization and 

democratic local governance advance in tandem, local 

governments and the communities they govern gain the 

authority, resources, and skills to make responsive choices and 

to act on them effectively and accountably. Enhancing the 

capacity of local governments to act accountably and 

effectively requires promotion of  the desire and capacity of 

civil society organizations and individuals to take 

responsibility for their communities, participate in local 

priority-setting, assist in the implementation of decisions, and 

monitor their effectiveness. According to Mapuva (2015) 

decentralization engenders change in the operation of 

institutions and invariably occurs gradually.  

 

Brand (1991) and Pasteur (1999) note that implementation of 

devolution has its merits and demerits,  pointing out that it 

brings government to the doorstep of the people, thus enabling 

them to easily  access   the various public services. For 

instance, under a decentralised system, one does not have to go 

to the capital city to be issued with a passport. The person can 

obtain the passport from an office close to him or her. 

Decentralisation also minimizes tyrannical tendencies by the 

government. Citizen’s   active participation in the operations of 

the government at the local level, makes them politically wiser, 

thereby enabling them to check any political office holder from 

sliding into dictatorship. Furthermore, decentralisation gives 

room for taking initiative, thereby promoting the generation of 

local solutions to problems peculiar to certain localities.  

 

In addition, decentralisation takes some burdens off the central 

government by allowing it   to cede part of its responsibilities 

to the local authorities, besides enhancing the efficiency of 

central government. As the government entities at the local 

level take some of the burdens off the shoulders of the central 

government, it is able to devote more attention to more 

pressing national issues, thus, becoming more efficient.  

 

Crucially, delays in the implementation of public policies are 

also reduced through decentralisation of governance. Unlike in 

a centralized government systems where policy alterations 

have first to be referred to the central government, under 

devolution, the people can vary the policy to suit local contexts 

as long as they do not completely deviate from the original 

policy. This ensures that policies are considerably adapted to 

local conditions, besides helping to reduce delays in the 

implementation of government programmes. 

 

As Nhede (2013) posits, devolution also ensures equitable 

distribution of resources, besides enabling citizens  to make 

accurate and relevant  decisions regarding priorities for their 

own locales. As such, decentralisation is ideal in Zimbabwe 

where there is uneven distribution  of national resources. For 

instance, there are allegations that some areas like 

Matabeleland are marginalised in terms of national 

development programmes. Nhede (2013) observes that unequal 

regional development in Zimbabwe took a political dimension 

where some regions claimed that they were being deliberately 

overshadowed by other regions on tribal bases. Such an 

unfortunate development could be reversed through 

comprehensive devolution of power resources and 

management. 

 

 

Nhede (2013) also contends that devolution fosters local 

development and national unity through acceptance of 

diversity. Furthermore, effective participation of citizens in 

local governance is promoted through decentralisation, thus, 

residents   have more say about how public land and resources 

are used, how resources, revenues are spent, and how related 

public programmes are delivered. Decentralisation, thus, 

engenders the promotion of democratic rights and interests of 

the minority and marginalised groups in communities (Nhede, 

2013). Local decision making for infrastructural and economic 

development agendas is also fostered in a manner that allows 

local authorities to initiate development plans appropriate to 

their regions, taking into cognisance their distinctive  

opportunities, priories and  challenges. Decentralisation also 

makes government more responsible, facilitates participatory 

decision making and brings government closer to the 

governed, managing and accommodating social diversity, 

while balancing economic development in the entire country. 

In this regard, Chikerema (2013) posits that for the 

Zimbabwean system of government  to function properly, 

citizens must actively participate in operations at all levels, 

especially in the local government system. He further asserts 

that   local officials have both a stake and a responsibility in 

keeping citizens fully informed about local programmes and 

activities, giving them opportunities to play meaningful roles 

in determining and implementing public policy. In a similar 

vein, Muchadenyika (2015) posits that the transfer of  

authority and power to   local institutions is vital in fostering 

the people’s participation in the formulation and 

implementation of development plans and in the overall 

development process. In this regard, he submits that devolution 

can, thus, be taken as   vehicle for liberating and democratising 

the state and the development process. This view is also 

corroborated by Moyo and Ncube (2014), who assert that 

democracy in Zimbabwe, can be enhanced as sub-governments 

mobilise local cooperation and consent in the implementation 

of national policies.  

 

However, devolution also has some disadvantages.  The Center 

for Democracy and Governance (2000) outlines some of the 

disadvantages, including promotion of ethnicity,   exclusion, 

compounding marginalization of minorities, inflating religious 

and cultural diversities, promotion of decentralised 

authoritarianism and secession, and unnecessary duplication of 

roles. 
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VI. IMPEDIMENTS TO THE 

IMPLEMENTATIONOF DECENTRALISATION 

The much talked about devolution has remained on the lips of 

authorities for quite some time and some parts of the country 

are keen to see its implementation, while some are cynical. 

Notwithstanding its enshrinement in Zimbabwe’s new 

Constitution, devolution has not been implemented and the 

intentions of the government seem not to point  to its 

immediate implementation (Moyo, 2015). This view is also 

buttressed by ActionAid (2016) which cynically concludes that 

devolution as enshrined in the Constitution is frozen, leading 

to lack of participation in governance by local citizens. It 

further points out that  no proper steps have been taken to 

implement the provisions of the Constitution  as the 

government is clearly bend on retaining power through  the 

perpetuation of a centralised system. Likewise, Chakunda 

(2018) asserts that the central-local government relationship 

resembles a typical parent-child relationship, defined by policy 

directives to sub-national governments, which have tended to 

compromise the autonomy and discretion of the local 

authorities or to contradict policy positions at sub-national 

level. He further points out that there is a clear trend of    

(re)centralisation of power where the central government is 

controlling  functions that should ideally be performed by sub-

national governments. Chakunda (2018) concludes that 

Zimbabwe represents a typical unitary state that is opposed to 

the ideas of decentralisation, especially   devolution of power. 

There are also constraints to the implementation of devolution, 

which can be  divided into two categories, namely, formal 

resources (laws, rules and money) and informal resources 

(technical expertise, public opinion and the politics of political 

parties). Firstly, in terms of the formal resources (that is, law, 

rules and money), there is a devolution caveat in the 

Constitution which makes one question the substance, breadth 

and depth of Zimbabwe's devolution legal framework. The 

Constitution says that whenever appropriate, governmental 

powers and responsibilities should  be devolved to provincial 

and metropolitan councils and local authorities which are 

competent to carry out those responsibilities effectively and 

efficiently (Jonga, 2014). The political message and 

implications of this caveat are apparent. Since the national 

government remains the supreme tier of government, it implies 

that    the Constitution guarantees it power to determine 

whether a particular province has the appropriate competence 

to effectively and efficiently govern local affairs and institute 

locally appropriate socio-economic development interventions 

for the benefit of local citizens.  This immense constitutional 

power accorded to national government over provincial and 

metropolitan councils and local authorities’ entails that their 

initial constitution and survival are at the mercy of ruling 

national government, which retains the power and authority of 

oversight.  

As observed by Chatiza (2008) and Abrahamsen (2006) 

spreading the powers of oversight and arbitration to various 

key players may have the advantage of ensuring that no super 

ministry or agency takes absolute control of the proposed sub-

governments. 

Studies by Ackerman (2004), Makumbe (1999) and Reddy 

(1999) revealed that the financing architecture of the devolved 

system of governance would have to be well thought-out. 

Charlick (2001), 

Hammar (2003) and Moyo (2000) argued that a weak public 

expenditure allocation system or one that is not transparent, 

equitable and accountable may cripple the capacity of 

provincial councils to control the formulation and 

implementation policies in their localities. Hlatshwayo (1998) 

and Makumbe (2000) contend that for devolution to achieve 

territorial justice, allocation of public expenditure to sub-

governments should be predicated on a  needs based 

assessment by region and not by population. Since devolution 

does not imply discrimination or preferential treatment of 

regions, as may be the case in a targeted regional economic 

policy, reducing regional disparities in Zimbabwe may remain 

an elusive dream (CPIA, 2005). CPIA argues that this may 

engender the criticism that devolution is not working or may 

even exacerbate perceptions of favouritism, even where none 

exists. Positive discrimination of sub-governments through 

skewed allocation of public expenditure to underdeveloped 

regions like Matabeleland would prove problematic. 

Devolution is in a sense paradoxical and oxymoronic in that it 

could treat unequals as equal, thereby defeating the idea of 

equality or territorial justice (Moyo, 2015). This can be 

resolved by proceeding on the basis of the dictum that "it is 

people not places which are poor" and devising a transparent 

and equitable public expenditure allocation system across 

provincial governments for nationally derived policies (Moyo, 

2015). 

Political contestation and hegemonic tussles between the ruling 

ZANU PF and the opposition MDC are apparently hampering   

the implementation of decentralisation in local government. In 

this regard, Muchadenyika (2018) appositely notes that the 

year 2000 marked the intensity of the outcome of political 

decentralization as it saw the MDC controlling local 

government in urban areas, and in response central government 

started interfering in local government, thereby defeating the 

whole purpose of decentralization.  Even during the process of 

drafting the 2013 constitution, which provided for the 

devolution of local government, the ruling party was evidently 

opposed to devolution and only acceded to it as a political 

compromise, while the opposition MDC relentlessly pushed 

for it.  The ruling party is therefore likely to resist or delay the 

implementation of devolution. Given its current control of 

parliament through a 2 thirds majority, implementation is 

likely to be very slow or to be completely resisted. 

Moreover, delays in  the harmonisation of pieces of local 

government legislation to give effect to  devolution  implies  

that all  the three tiers of government will experience financial 

strain, thus impeding the expeditious delivery of government 

services (Action AID, 2014). In spite of the provisions of 

section 264 of the constitution, the government has failed to 

confer powers of local governance to the citizens and enhance 

their participation in making decisions on matters affecting 

them. This scenario   undermines the full implementation of 

devolution. The delayed alignment of various pieces of local 

government legislation is hindering efficiency, effectiveness 

and accountability in local governance. Particularly, capacity 

building to improve   the technical expertise of staff in all 

provincial and metropolitan councils with regard has   suffered 
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owing to lack of supporting legislation and budgetary 

allocations. Similarly, democratic institutions and mechanisms 

of political accountability at the level of sub-governments 

remain weak. Ackerman (2004) contends that where these 

institutions and mechanisms are weak, delivery of public 

services may be captured by elite groups in all three tiers of 

government, giving rise to decentralised authoritarianism and 

despotism. Failure to accord communities the right to manage 

their own affairs and to foster their development has 

perpetuated the marginalisation of communities, relegating 

them to unending poverty and penury. For instance, the looting 

of diamonds in Chiadzwa by the elite and the serious poverty 

levels prevailing in that province in spite of the God given 

wealth of diamonds has created mistrust between the 

Chiadzwa community and government. 

In addition, both urban and rural councils have not been fully 

accountable to local citizens. Moreover, there is an enormous 

mismatch of powers and responsibilities of provincial and 

local authorities with resources, apart from lack of clearly 

defined nationally and locally owned resources to enable local 

authorities to get a fair share of fiscal allocations. Delays in 

aligning extant legislation with the constitution have hindered 

central government and   provincial and local authorities in   

working out a predictable formula for the equitable distribution 

of 5% of national revenue that is constitutionally provided for 

local government. Besides, there is no payment mechanism   to 

ensure that local authorities are paid their allocations on time. 

The delay in aligning legislation has also encouraged   some 

regions to take a tribal root against the spirit of   devolution. 

This creates the need for continued central government 

supervision to ensure that the practice of devolution when 

implemented, does not mutate into geo-ethnic or linguistic , 

thus  ensuring that all citizens, irrespective of linguistic and 

ethnic identities have equal opportunities to pursue economic 

endeavours in whatever region they chose. Failure to rein-in 

territorial provincial councils that may promote tribal 

xenophobia could undermine national unity. For this reason, as 

Chatiza (2008) contends, it is crucial that provincial or 

metropolitan based policies reflect the broader national 

economic and socio-political policies.  

Additionally, lack of political will to align and harmonise the 

new constitutional provisions to existing local governance 

legislation has also presented challenges such as over-lapping 

and duplication of tasks, as well as confusion in the 

implementation of the provisions of the new constitution.  

 

 

 

VII. CONCLUSION 

Zimbabwe has made several reforms intended to promote the 

decentralisation of local governance for a protracted period 

time, spanning both the colonial and post-independence eras. 

The enshrinement of provisions for devolution   the 

constitution of 2013 was a watershed in the decentralisation 

process. As noted by Mapuva (2014), Zimbabwe, through the 

new Constitution, has established the constitutional basis for 

the functionality of a devolved system of governance, although 

the specifics are yet to be tested on the ground. However, it is 

manifestly clear from the foregoing discussion that the road to 

implementation of devolution in Zimbabwe has been bumpy, 

hampered by several factors, including, inter alia, ambiguities 

and vagueness in the constitutional provisions for devolution, 

lack of political will, political contestations between the 

governing party, ZANU PF and the main opposition party, 

MDC, and delays in aligning the plethora of pieces of local 

government legislation to the constitution.  
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Abstract. This study aimed at describing junior high school students metacognitive behavior in terms of thought process, self-

reflection and information processing. There were 25 students’ participants and three were selected as subject of this study. 

Mathematical Ability Test (MAT) and two Metacognition behavior’ tests (MBT) were given to students’ participants and three 

subjects with high, medium and low mathematics competence were interviewed afterwards. The results of this study showed that 

students with high ability was able to solve algebraic problems given systematically. Furthermore, students with medium 

mathematics competence considered to solve algebraic problems but less systematic and still experience errors, while low-ability 

students do not solve algebraic problems until they are finished and not systematic. The possible effect of this results were 

discussed to derive the recommendation for future studies. 

 

Keywords: metacognition, problem solving, algebra 

 

INTRODUCTION 

In the 2013 curriculum, metacognition is a dimension of knowledge that emphasizes the role of students 

(student centered) in solving problems, while the teacher's task is only as a facilitator. In general, the term 

metacognition is students' awareness of their thought processes (Ersolu, 2013). Students are required to think 

systematically in solving mathematical problems independently. Metacognition is students' self-awareness about 

the cognitive process that is passed when solving a problem (Lioe, 2005). Metacognition is attention to yourself 

about the thought process, self-reflection, and how to process the information (Tan, 2003). Metacognition is the 

awareness of students in monitoring and controlling the abilities that exist in students when solving problems 

(Mokos & Kafoussi, 2013). From some of the opinions above metacognition is self-awareness about cognitive 

abilities that include thought processes, reflecting on thought processes and how to process information in 

solving problems 

Metacognition is divided into three components, including awareness, evaluation and regulation (Wilson & 

Clarke, 2004). Awareness as a student's awareness of all learning processes and behaviors that involve every 

level of reflection, selection of learning strategies and processes of metal that are administered and can cause 

students to improve learning abilities (Conley, 2014). Awareness is the stage of identifying what students 

understand about the knowledge they have and is stored in long-term memory (Wilson & Clarke, 2004). So that 

awareness is awareness of the learning process which includes whether the problem needs to be solved, what 

concepts are owned, whether the knowledge is appropriate or not, how to solve it and when it is applied and 

used. Evaluation is a mathematical thinking of students or in other words the assessment of the thinking process 

that includes the effectiveness of the chosen strategy, assessment of results, assessment of progress, abilities and 

understanding (Magiera & Zawojewski, 2011).Evaluation is an assessment of students' thinking processes, 

capacities, and limitations of students in solving problems (Wilson & Clarke, 2004). So the evaluation is how 

students reflect the concepts used, whether the concepts will get the right results, how students supervise and 

manage problem solving by using the concepts chosen. Regulation is a student's skill based on cognitive abilities 

and mathematical thinking includes several parts namely strategy, goals and strategy selection in problem 

solving (Magiera & Zawojewski, 2011). Regulation is how or why students use certain strategies and how 

students optimize the source of cognition in solving problems. 

Metacognition behavior can be known by examining the statements made regarding the problem solving 

process (Artzt  & Armour, 1992). Metacognition behavior is a statement of students about the problem solving 
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process starting from controlling and processing information so that it gets the right results (Kuzle, 2018). 
Metacognition behavior is a statement and activity of a person regarding the problem solving process starting 

from thinking, planning, monitoring, checking again, as well as deciding and getting the final result 

(Demirciog˘lu & Argu¨n, 2010). It can be concluded that the metacognitive behavior in this study is a 

description of the problem solving process (thought process, reflecting the thought process and how to use 

appropriate information in solving problems) that is indicated by verbal actions. 

Metacognitive behavior can be implemented in disciplines studied in junior high school, one of which is 

algebra. algebra is a major part of mathematics learning for students related to symbols, letters and signs 

(Shahrill, 2014). Therefore, students need to develop algebraic abilities through problem solving. problem 

solving is looking for or finding patterns and guidelines in order to get results (Ngalimun, 2017). Problem 

solving is defined as the process used to get results using cognitive and affective abilities (Ince, 2018). From 

some of the opinions above, problem solving is a cognitive process (identifying, representing, planning steps, 

controlling the knowledge possessed and evaluating the concepts, information and completion steps) carried out 

by students to get the final results using information and mathematical operations that have been known before. 

thus it will connect concepts and build understanding so that it will foster self-confidence, thoughtful thinking 

and independence of students in solving problems (Yoyen,2017). 
The importance of problem solving in mathematics will stimulate students' beliefs in solving problems 

especially algebra. algebra is teaching material related to operations, relations, functions and one branch that 

studies about solving problems using symbols, instead of constants and variables (American Haritage, 2014). 
each item of algebra used to determine the level of understanding of students has different levels of difficulty, 

while the difficulty of junior high school students who have not been able to solve the problem of teaching using 

negative numbers and have not been able to interpret letters whose values are unknown (Trezise & Reeve, 

2017). Based on a survey conducted by researchers still many students experience confusion in understanding 

the concept of algebra. The location of the difficulty experienced in the addition of algebraic fractions with 

different denominators. some students still cannot understand the sum with different variables, for example 

2𝑥 +  3𝑦 +  𝑦 =  6𝑥𝑦. In addition, based on the results of the Program for International Student Assessment 

(PISA), in 2015, Indonesia was still in a lower position, despite experiencing a warning in the mathematics field 

from 375 in 2012, to 386 in 2015 (OECD, 2018). 
Form of problems experienced by students above suggests that students are less able to solve algebraic 

problems. problem solving is a cognitive ability that is focused on the process to get the final result. This is an 

activity carried out by students during the problem solving process (Mayer & Wittrock, 2006). Each problem 

solving process identifies, represents, thinks about the steps, and evaluates the results obtained with the formulas, 

concepts and steps to solve the metacognitive behavior. Students who have high abilities tend to be easier in 

solving mathematical problems compared to students who are of medium and low ability (Caleb, 2015). So the 

ability is the capacity of students to solve problems because the abilities possessed by each student is different 

even though they are of the same age and the same class (Robbins & Timothy, 2013) 
Based on the description above, the research question to obtain the following answers is how the 

metacognition behavior of high, middle, and low ability junior high school students in solving algebra 

problems?. 

METHOD 

Subject 
This study uses a descriptive study with a qualitative approach to describe the metacognitive behavior of 

three subjects taken from St. Middle School students. Joseph in Surabaya. This research was conducted in class 

VIII semester I and 25 participating students consisting of 14 female students and 11 male students, because 

participants had received algebra material. By using purposive sampling techniques and the help of mathematics 

subject teachers will choose communicative students to conduct interviews consisting of one high-ability 

participant, one medium-ability participant and one participant with low ability to. 

Analysis 
In collecting data, a mathematical ability test (MAT) was conducted and a metacognition behavior test 

(MBT). MAT contains contains five test essay questions  related to material numbers, sets, algebra, linear 

equations and inequalities that have been taught in semester one. MBT 1 and MBT 2 consists of three questions 

with algebraic material, each of which consists of three questions with algebraic material. Have been tested on 4 

students outside of the research subjects. Then the tests were conducted two days in a row because the MAT 

and MBT I tests were conducted to see the mathematical abilities and behavior of metacognition while the 
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second day was carried out by MBT II to obtain data triagulation and each subject works individually with a 

60-minute processing time. 

From the results of MBT analysis, MBT 1 and supported by algebraic test scores, students are grouped into 

three categories, namely high (score > 80), medium (60 ≤ score < 80) and low ability (score < 60). After two 

hours of MAT and MBT 1 work, the researcher conducted an interview using the semi-structure method to 

obtain the validity of the data from each subject regarding MBT 1 that had been completed. Two days later, the 

three subjects took the MBT 2 metacognition behavior test and the interview contained three algebraic questions, 

which were not much different from MBT1. The researcher asked several questions to find out students' 

metacognitive behavior in solving algebraic problems in depth. Therefore, specifically presented in the form of 

indicators as follows several phases, namely (P1) Problem identification, (P2) Problem representation, (P3) 

Planning how to solve, (P4) Planning performance, and (P5) Evaluation, each divided into five aspects (Kapa, 

2001). 
 

RESULTS AND DISCUSSION 

a. Metacognitive behavior for Highly Ability Subjects (HAS) 

In the third question HAS, begin to identify with how to read three times and write what is known from 

inside the problem with relevant and use the concepts of algebra, circumference and area. then HAS makes a 

representation of the problem by connecting known information with newly acquired information, using 

multiplication, addition and division operations. in completing planning how to solve HAS using the right 

strategy because it is in accordance with the information, the concept has been chosen. HAS completes the 

procedure that corresponds to the answer sheet given starting with writing the unknown, starting to find the 

width, because the width that is known in the problem is not yet clearly known. The final step HAS to re-

evaluate by checking the work twice to avoid mistakes. 

 
HAS fulfills all indicators of metacognition behavior. During the HAS interview, answering the questions 

relevant to what was written on the answer sheet. The following is a transcript of the interviewer's interview and 

HAS. 

P      = What did you do before knowing the information about the 

questions and questions? 

HAS = By reading the questions twice and writing down what is known to 

be 4𝑥 +  3 length, the width of 1 cm is shorter than the length, 

because the length is 4𝑥 +  3 then, the number 3 is reduced by 1, so 

the result is 4𝑥 +  2 and the circumference is 58. Asked about the 

area of the park. 

P      = Pay attention to 4𝑥 +  3 −  1. Why subtract 1 is only 3, give your 

reason! 

HAS = Because 4 contains the variable 𝑥 then only 3 is reduced, because of 

the rules of algebra, we can add and subtract if the numbers have the 

same variable and rank 

b. Metacognitive behavior for Medium Ability Subjects (MAS) 

In the third MAS question, start identifying by reading the problem several times and writing down what is 

known from within relevant problems and using algebraic and perimeter concepts. then the MAS makes a 

representation of the problem by linking information that is known to information that has just been obtained, but 

is not relevant. in the problem how to solve MAS write what is known and use the concepts and steps 

appropriately. planning how to solve MAS using completion steps is not relevant to the concept and gets no 

results. MAS does not meet the evaluation behavior because it does not re-examine the concepts, information 

and steps that have been done 
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Credit is only professional on indicators P1, and P3 while not professional on indicators P2, P4 and E1. During 

the interview MAS answers questions that are relevant to what is written on the answer sheet. The following is a 

transcript of the interview of the interviewer and MAS. 

P       = What do you do before knowing the information about the 

questions and questions? 

MAS = I read the problem several times and wrote down what is known, 

which is 4𝑥 +  3 length and 1 cm width shorter than the 

circumference of 58 cm 

P      = What procedure did you use to solve the problem? 

MAS = First write down the known length 4𝑥 +  3, width 1 cm longer than 

the length, so 4𝑥 +  
3

2
, because 3-1 has 2. 

Second, the circumference formula = 2 (𝑝 +  𝑙) 

So 58 = 2 (4𝑥 +  3) (
4x + 3

2
)), add up the numbers that have the 

same variable then divide the number 2 outside the parentheses 

with the denominator. 

c. Metacognitive Behavior for Low Ability subjects (LA 

In the third LAS question, begin to identify by reading the problem several times and writing down what 

is known from within the relevant problem and using the concepts of algebra and circumference. LAS 

represents information irrelevantly, LAS does not do the problem how to solve it relevantly because the 

information used is not relevant. LAS does a planning performance but does not get results and LAS 

does not reevaluate 

 

LAS is only proficient on the P1 indicator while not proficient on P2, P3, P4 and E1 indicators. At 

the time of the LAS interview answering questions relevant to what was written on the answer sheet. 

P      = How do you know the purpose and commands of the problem? 

LAS = I read the questions a few times, then write down what I know, 

pan. I read the question many times, then write what is known, 

length 4𝑥 +  3 and width 1 cmjang 4𝑥 +  3 and width 1 cm 

P      = Is there any previous information that matches the newly 

acquired information? 

LAS = Addition, multiplication and subtraction, because in the long 

value there is a "+" and to find out the circumference there is a 

"𝑝 𝑥 𝑙"  
This study uses three high, medium, and low subjects to solve algebra problems. Regarding metacognitive 

behavior (Kuzle, 2018), two subjects with different abilities have different behaviors. Highly capable subjects 

provide detailed steps related to the process and conceptual knowledge that affect most problem solving 
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processes when the subject is able to provide steps that are not detailed (Caleb, 2015). suggested that 

metacognition activities (behaviors) occur while students solve problems. 

CONCLUSION 

This research shows students' metacognitive behavior in solving algebraic problems. Students convey various 

ways and reasons in solving the given problem. students with high metacognition skills in problem identification 

behavior do three activities namely awarenes, namely identifying questions in the form of using concepts 

correctly. Evaluation in the form of reflecting back the concepts used. the process of thinking information in 

memory, which is often done to form concepts, reason and make decisions in solving problems and regulations 

reviewing the concepts used. Behavioral problem representation performs three activities, namely Awarenes, 

which is thinking about information relations appropriately. Evaluation in the form of reflecting the impact of the 

relationship of information used and regulations reviewing the information used. behavior problem problem how 

to solve do three activities namely awarenes that is thinking about the accuracy of the steps with the information 

and concepts previously thought. Evaluation in the form of reflecting the impact of determining the steps to be 

used. metacognitive behavior, especially in planning by selecting and assessing the effectiveness of the strategies 

to be used is very necessary to be successful in solving complex problems (Kuzle, 2018), and regulation 

reviewing the steps used. Behavioral Planning Performance performs three activities namely Awarenes namely 

consciously controlling problem solving step by step. metacognition is the students' awareness of their own 

thoughts in solving the problems given Evaluation in the form of reflecting on the results of solving the problem 

is correct. high ability subjects can solve problems systematically and get the right results ( and regulation 

reviewing the steps and results obtained. students with high ability to use holistic problem solving, because they 

have strong problem solving skills (Kapa, 2001). Successful metacognitive behavior must be based on detailed 

problem solving (Wilson & Clarke, 2004). Behavioral evaluation conducts three activities namely awarenes, 

evaluation and regulation by reviewing the steps of completion starting from the selection of concepts, 

information, steps of completion and results (Purnomo, 2017). 
capable students are only fulfilling identification behavior which includes three awareness activities by 

reading questions and writing what is known, Evaluation is confident by identifying questions and reviewing. 
Medium capable students only fulfill the hoe to solve behavior which includes three conscious awareness 

activities with the completion steps to be used, the evaluation reflects back on the steps to be used and reviews 

whether there are other strategies 

Low ability students only fulfill indetification behavior which includes three awareness activities by reading 

questions and writing what is known from within the problem, and consciously using the right concept. 

Evaluation reflects back on whether the way is appropriate in determining the concept and reviewing 
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Abstract- This research aims to: (1) analyze validity instruments consist of Syllabus, Learning Implementation Plan (RPP), Student 

Worksheet (LKS), handout, and critical thinking skills instrument. (2) Practicality analysis consist of  implementation of Learning 

Implementation Plan (RPP), student’s responses, and obstacles were encountered during teaching and learning process carried out with 

this learning instruments. (3) Effectiveness analysis consist of critical thinking skills analysis and the item of the geometrical optics test 

sensitivities The material used in this study is geometrical optics. The type of this research using 4D design (design, define, develop, and 

dessiminate). Therefore, the research samples are the students of Class VIII students at Alam Insan Mulia Surabaya, East Java, Indonesia, 

academic year 2018/2019. The validity of the Contextual Teaching And Learning (CTL) learning instruments with Predict, Observe, 

Explain (POE) strategy developed is valid. The practicality of learning devices as follows: (1) Implementation of the Implementation of 

Learning Implementation Plan (RPP) developed by 3.9 and the percentage of reliability amounted to 98.23%. The results of observations 

of the implementation of this RPP indicate that learning that has been implemented can be stated very well and practical. (2) Obstacles 

found in implementing learning instruments developed as follows: (a) The atmosphere of KBM is quite conducive, but there are still some 

students do other activities outside the context of learning. (b) Some student’s answers are not by the results of observations and experiment. 

(c) The unequal ability of students to think critically. (d) The predictions produced by students are not by that the researcher wants. (e) The 

results of student’s responses with Contextual Teaching And Learning (CTL) with Predict, Observe, Explain (POE) strategies 82% with 

very strong criteria. (3) The effectiveness of the Contextual Teaching And Learning (CTL) learning instruments with the Predict, Observe, 

Explain (POE) strategy developed for practice student’s critical thinking skills: (a) Critical thinking skills analysis indicators used: Meeting 

I (coins in a glass): hypothesis of the shape of an object's shadow if it is associated with several liquid to observe the effect of light 

refraction, analyze the effect of light refraction on the coin, explain the effect of the refraction of light on coins, and make inferences or 

conclusions based on observations the right concept. and provide other alternatives. Meeting II (concave-convex mirror on the spoon): the 

shadow shape hypothesis if the concave mirror distance is changed, analyze observations of the shape of the shadow on the spoon, explain 

the experimental shape of the shadow on the spoon, make inferences or inferences from shadow forms. There is an increase in TKBK 

results with an average gain-score the high category that is equal to 0.74. (b) The item of the geometrical optics test sensitivities: The 

results of the calculation of the sensitivity of items from 4 items in a row are 0.54, 0.70; 0.48; and 0.75 with an average sensitivity value 

of the questions 0.62. The sensitivity value indicates that the item is sensitive used to measure student’s critical thinking skills with grades 

the sensitivity index ranges from 0.00 to 1.00 and the items are declared sensitive to the effects of learning if it has a sensitivity ≥ 0.30. 

 

 

Index Terms- Development of Learning Instruments, Contextual Teaching and Learning (CTL), POE (Predict, Observe, Explain), 

Critical Thinking Skills 

 

 

I. INTRODUCTION 

Three things need to be highlighted in the context of education quality improvement namely the problem of curriculum, improvement 

of the quality of learning, and improving learning methods [1]. The curriculum must be comprehensive and responsive to social dynamics, 

relevant, not excessive, and capable accommodate the diversity of needs and technological advancements. The quality of education must 

be improved to improve the quality of educational achievement. In micro, the method must be discovered and developed or found 

effectivines learning in the classroom, which further empowers student’s potential and make them more excited and active in the classroom. 

The XXI century demanded that every human being have the competitive skills  so that they can compete as capital in achieving 

achievement. To create students by the demands of the XXI century, the government is making a lot of effort, one of which is by sparking 

the curriculum of 2013. The current curriculum focuses on the process reflected in the scientific approach. A scientific approach is a basic 
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concept that embodies, inspires, strengthen, and underlying thinking about how the learning method applied based on certain theories. The 

expected achievement of implementation this curriculum is students who have the creativity and ability to support their careers going 

forward [2]. 

A glimpse of the scientific approach can be seen focusing on student's thinking skills. Students are asked to ask questions, observing 

objects to prove the results of their thinking, analyzing results their observations, and communicate the results of their discussion. This 

matter shows that these steps are relevant in learning student’s critical thinking skills. Critical thinking is an ideal goal in education because 

prepare students for maturity [3]. Prepare learners for adult life does not mean giving to they are something that is ready but includes the 

students inside the fulfillment of his own development and the direction of his development alone or self-direction. In the process of critical 

thinking, it takes time enough is available in the analysis to reach conclusions as well the decision to act, this is what will train students to 

continue develop into someone with better competence. In-Law No.20 of 2003 concerning SISDIKNAS, explained that education is away 

planned to realize active learning and developing the potential of students to have religious-spiritual power, self control, personality, 

intelligence, noble character and necessary skills himself, society, nation, and state. 

Physics is a systematic study of physical symptoms universe. The study and practice of science involves three main elements namely 

process, attitude, and product [4]. These three elements expected to be reflected in the learning process of science. Science learning process 

one of which can be implemented through the experimental method. Through a questionnaire has been distributed to 10 students randomly, 

it is known that students are still experiencing difficulty in conducting meaningful and systematic experiments, this questionnaire 

distributed at the Alam Insan Mulia Surabaya School that 3 of 10 students were declared difficulty in determining the experimental 

hypothesis while 4 students states do not yet understand what a hypothesis is and how systematic the experiment is and another student 

expressed understanding. 

The unevenness of students' understanding of critical thinking skills contained in the distributed questionnaire, encourage researchers 

to find effective solutions so students can think critically and can build their knowledge to get results more meaningful learning. Critical 

thinking is capable of giving reasons, thinking reflectively and focused on what to decide what to do or what to believe [5]. To build student 

knowledge required the teacher's role in following up on the lack of critical thinking skills especially in physics. Students need to be 

encouraged to construct knowledge in his mind [6]. In line with the statement Schwarz and Gwekwerere, the theory of constructivism also 

revealed that: "Basically every individual since childhood can construct his knowledge. Knowledge which is constructed by students as 

subjects, it will become meaningful knowledge [7]. In the learning process with experimental methods, students are allowed to experience 

themselves or do itself, following a process, observing an object, analyzing, prove and draw your conclusions about an object, state or 

something process [8]. Students can be taught to construct their thoughts through experimental activities [9]. The same things, POE 

activities students are faced with the situation and asked to predict what will happen if changes are made towards the situation. When 

changes take place students are asked to observe carefully the process and results of the change. Furthermore, students are asked to mention 

and explain the differences between the results they expect it to happen with what happened. Therefore, this research use Contextual 

Teaching And Learning (CTL) Learning Instruments with Predict, Observe, Explain (POE) Strategy to training critical thinking skills. 

 

II. EXPERIMENTAL METHOD 

2.1 General Background of Research 

The main purpose of this research to development of Contextual Teaching and Learning (CTL) learning instruments with Predict, Observe, 

and Explain (POE). This research was conducted in students at Alam Insan Mulia Surabaya, East Java, Indonesia, academic year 

2018/2019. Development consist of validity instruments analysis, practicality analysis, and effectiveness analysis. 

 

2.2 Sample of Research 

The sample in this research was 10 students at Alam Insan Mulia Surabaya, East Java, Indonesia, academic year 2018/2019.  

 

2.3 Instrument and Procedures 

The development of  Contextual Teaching and Learning (CTL) learning instruments with Predict, Observe, and Explain (POE) using 4D 

design (design, define, develop, and dessiminate). Validity instruments analysis consist of Syllabus, Learning Implementation Plan (RPP), 

Student Worksheet (LKS), handout, and critical thinking skills instrument. Practicality analysis consist of  implementation of Learning 

Implementation Plan (RPP), student’s responses, and obstacles were encountered during teaching and learning process carried out with 

this learning instruments. Effectiveness analysis consist of critical thinking skills analysis and the item of the geometrical optics test 

sensitivities The material used in this study is geometrical optics. 

 

2.4 Data Analysis 

a.  Validity Instruments Analysis 

 Data or information about the validity of learning instruments which includes Syllabus, Learning implementation plan (RPP), 

Student Worksheet (LKS), handout, and critical thinking skills instrument. The assessment data were analyzed descriptively with 

qualitative. The data is obtained using a instrument validation sheet learning and based on validator score, then analyzed with calculates 

the average value given by the validator. In this research, passing grade is the average score (X) of the results of the assessment expert. 

Based on the average value of the validator used to determine the quality of learning instruments. These results can then be categorized  

as in the table below [10]. 
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Table 1. Categories of Learning Instruments from Validator 

No. Score Category 

1. 1.00 - 1.80 Sangat tidak valid 

2. 1.90 - 2.70 Tidak valid 

3. 2.80 – 3.6 Valid 

4. 3.70 – 4.00 Sangat Valid 

 

b. Implementation of Learning Implementation Plan (RPP) 

The observational data of learning implementation obtained in the form scores in the range 1-4, with category 1 = tidak baik, 2 = 

kurang baik, 3 = baik, and 4 = sangat baik. Scores for each of the same aspects obtained from all the meetings that have been held, are 

averaged, then interpreted in the form of scores as follows:  

 Table 2. Interval Scores and Criteria for Average Implementation Learning Model 

No. Score Category 

1. 1.00 - 1.80 Sangat tidak valid 

2. 1.90 - 2.70 Tidak valid 

3. 2.80 – 3.6 Valid 

4. 3.70 – 4.00 Sangat Valid 

 

The reliability of the observations sheet of the lesson plan is calculated by the formula following [11]. 

𝑅 = (1 −
𝐴 − 𝐵

𝐴 + 𝐵
) 𝑥100% 

Information: 

R: instrument reliability (percentage of agreement) 

A: higher score from validator 

B: lower score from validator 

c. Student’s Responses Analysis 

 Data or information about student’s responses to learning obtained by distributing questionnaires to students. Student gives the 

response to learning by choosing an appropriate statement consists of two categories namely yes and no or called the Guttman scale. 

Students answer Yes is worth (1) and students answer Not worth (0). Data were analyzed based on the group of respondents who 

answered “Yes” and the group of respondents who answered “No”. Accordingly mathematically can be written as follows: 

𝑃 =
Σ𝐾

Σ𝑁
𝑥100% 

Information: 

P  = percentage of student’s responses 

K = Number of students who chose the answer Yes or No 

N = Number of students who filled out the questionnaire 

The percentage of student responses converted by criteria [12] as following: 

Figures 0 % - 20 % = Sangat lemah 

Figures 21 % - 40 % = Lemah 

Figures 41 % - 60 % = Cukup 

Figures 61 % - 80 % = Kuat 

Figures 81 % - 100 % = Sangat kuat 

d.  Critical Thinking Skills Analysis 

 The data of student’s critical thinking skills were analyzed through the rubric of critical thinking. The rubric of critical thinking 

skills used in this study multilevel scale, statement followed by columns which shows the scoring levels with the appropriate scaling 

scale with predetermined criteria, where a score of 4 if the student’s answers are “sangat benar”; score 3 if the student answers are 

“benar”; a score of 2 if the student answers are “cukup benar”, score 1 if the student answers are “kurang benar”. Data obtained in this 

study is quantitative data that is data about critical thinking skills test scores content based on optical topics. Level of student’s critical 

thinking skills analyzed descriptively quantitative with percentages to describe level of achievement of each indicator of critical thinking 

skills. 

𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑡ℎ𝑖𝑛𝑘𝑖𝑛𝑔 𝑠𝑘𝑖𝑙𝑙𝑠 =
𝑠𝑐𝑜𝑟𝑒𝑠 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑏𝑦 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠

𝑡𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒𝑠
 

  

After obtaining the results of the percentage of student’s critical thinking skills, the researcher determines the category of student’s 

critical thinking skills. Gift the category aims to find out the percentage qualifications of thinking ability critical of students. Critical 

thinking skills can be divided into 4 categories, namely: 
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 Table 3. Categories of Critical Thinking Skills 

No. Score Category 

1. ≤ 25.00 - ≤ 43.75 Sangat kurang kritis 

2. ≤ 43.75 - ≤ 62.50 Kurang kritis 

3. ≤ 62.50 - ≤ 81.25 Kritis 

4. ≤ 81.25 - ≤ 100.00 Sangat kritis 

 

Meanwhile, to find out the change in critical thinking skills score analyzed using the N-Gain equation [13]. 

𝑁 𝐺𝑎𝑖𝑛 =  
𝑠𝑐𝑜𝑟𝑒𝑝𝑜𝑠𝑠𝑡𝑒𝑠𝑡 − 𝑠𝑐𝑜𝑟𝑒𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑠𝑐𝑜𝑟𝑒𝑚𝑎𝑥𝑖𝑚𝑎𝑙 − 𝑠𝑐𝑜𝑟𝑒𝑝𝑟𝑒𝑡𝑒𝑠𝑡
 

 

 Table 4. Criteria of  Score (N-gain) of Students Before and After Learning 

No. Score Category 

1. > 0.70 Tinggi 

2. 0.30 – 0.70 Sedang 

3. < 0.30 Rendah 

 

e. Obstacles in learning process 

 Constraints during the implementation of teaching and learning activities were analyzed with descriptive qualitative that the 

observer and researcher give note the obstacles that occur in the implementation of learning as many as two meetings were accompanied 

by advice from observers. 

 
III. RESULT AND DISCUSSION 

a. Validity Instruments Analysis 

1. Syllabus 

The syllabus developed in this study is in the form of a plan on a subject uses KTSP because of the curriculum in force in 

the place of this research is the KTSP curriculum which includes KD, subject matter, indicators, learning objectives, learning 

activities, assessment, time allocation, and learning resources. The average value of the results of the syllabus validation has been 

done based on the assessment of 2 validators. It can be seen that overall, syllabus developed has an average of 3.5 and the percentage 

reliability of 98.9%. The results of this validation indicate that the syllabus is developed valid so that it can be used in stages 

implementation. 

2. Learning Implementation Plan (RPP) 

Validation of Learning Implementation Plan (RPP) is carried out by two experts to examine the feasibility of the lesson plan 

before being piloted in the activity learning. This study aims to provide responses and input on the lesson plans that have been 

developed by researchers to be obtained instruments that meet the good category and are subsequently valid for use in learning. The 

RPP can be used in the data collection process at school because the results of the study by experts can be said to be valid. The 

overall validator's rating the RPP developed is 3.2 and is reliable with value by 94.57%. The results of this validation indicate that 

the RPP is developed valid so that it can be used in stages implementation. 

3. Student Worksheet (LKS) 

The following are the evaluations given by the validator towards the worksheet that has been produced (developed). The 

overall validator's evaluation of the worksheet developed is of 3.2 and reliable with a value of 96.24%. The results of this validation 

show that the worksheet developed is valid so that it can be used at implementation. 

4. Handout 

This study uses the material "Geometry Optics Material" on students class VIII at School of Nature Insan Mulia Surabaya 

academic year 2019/2020. Material which has been selected is displayed in the form of a handout developed by researchers. The 

overall validator's rating handout developed is 3.1 and reliable with a value of 96.18%. The results of this validation indicate that 

the LKS are developed valid so that it can be used in stages implementation. 

5. Critical Thinking Skills Instrument  

TKBK in this study aims to measure critical thinking skills is based on indicators of critical thinking according developed 

by researchers. The number of TKBK questions in this study was 4 question item. The 4 items (attachment) include 1 question with 

indicators analysis, 1 question with evaluation indicators, 1 question with indicators hypothesis/prediction, and 1 problem with the 

indicator concluded. The average values of the two validators against TKBK instruments are 3.4 and the results of the calculation 

of reliability TKBK equipment is 96.30%. Based on the review and assessment results the validator, the TKBK device can be said 

to be valid and can be used in this study  

b. Practicality Analysis 

1. Implementation of Learning Implementation Plan (RPP) 

The process of learning activities was observed by two observers aiming to find out the level of implementation of the 

Learning Implementation Plan (RPP) that has been developed. Observations made using an instrument for observing the 

implementation of the lesson plan. RPP used using POE-based contextual learning (predict, observe, explain) which was developed 
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in 8 phases, namely: 

Phase 1: Deliver the objectives and contextualization of learning material leftover (problem orientation) 

Phase 2: Predict 

Phase 3: Observing 

Phase 4: Formulate the problem and propose a hypothesis 

Phase 5: Perform experiments and collect data 

Phase 6: Analyze data and formulate conclusions 

Phase 7: Communicate the results of the experiment 

Phase 8: Evaluation 

In each phase above an explanation of the learning activities is described in the RPP. A whole observing the implementation of 

learning lesson plans amounting to 3.9 and the percentage of reliability of 98.23%. Observation results of the implementation of 

this RPP shows that learning that has been implemented can be stated very good and practical. 

2. Student’s Responses 

The implementation of learning in this study also took data about student responses to the learning process that has been 

followed. Students are asked to respond this learning by filling out the student response sheet. The average of student’s responses 

are 82% with strong catagories. 

3.  Obstacles 

During the process of learning activities in this study, of course not regardless of obstacles or obstacles that affect the success 

to achieve the expected learning goals. 

Table 5. Obstacles In Conducting Research 

No. Obstacles Alternative Solution 

1. The atmosphere of the KBM is quite conducive 

but some students are still there who do other 

activities outside learning context 

The teacher should give more interesting 

learning so all students are more pay 

attention to learning 

2. Some student’s answers are lacking in 

accordance with the results of observations and 

experiment 

Special assistance is given to students who 

are constructivist 

3. 

 

 

 

4. 

Uneven critical thinking skills 

 

 

 

Predictions produced by students less in 

accordance with which the researcher wants 

Development of instruments that are 

both as well as the teacher's role as 

the facilitator will support 

student’s critical thinking skills 

Researchers should provide more authentic 

example better understood by students 

 

c. Effectiveness analysis 

1. Critical Thinking Skills Analysis 

Learning instruments developed by researchers must also meet effective element when used in learning activities. 

Effectiveness of the device this learning is known from TKBK result data. TKBK result data is used to measure student’s critical 

thinking skills. This treatment is carried out twice namely at the beginning before (pretest) and after learning (posttest) using 

Contextual Teaching and Learning (CTL) learning with the Predict, Observe, Explain (POE) strategy. The result of this analysis are 

0,74 with high N-Gain.  

2. The Item of The Geometrical Optics Test sensitivities 

The TKBK also determines the sensitivity of the items used. This sensitivity is used to state that the question is appropriate 

to use in practicing critical thinking skills. Average the item of the geometrical optics test sensitivities have 0,62 and sensitive 

categories. 

 
IV. CONCLUSION 

Based on the description of the research findings, it can be concluded that Contextual TeachingAnd Learning (CTL) learning instruments 

with Predict, Observe, Explain (POE) strategy at junior high school, academic year 2018-2019 with Geometry Optics material developed 

by researchers is feasible used to practice student’s critical thinking skills. The validity of the Contextual Teaching And Learning (CTL) 

learning instruments with Predict, Observe, Explain (POE) strategy developed is valid. The practicality of learning devices as follows: (1) 

Implementation of the Implementation of Learning Implementation Plan (RPP) developed by 3.9 and the percentage of reliability amounted 

to 98.23%. The results of observations of the implementation of this RPP indicate that learning that has been implemented can be stated 

very well and practical. (2) Obstacles found in implementing learning instruments developed as follows: (a) The atmosphere of KBM is 

quite conducive, but there are still some students do other activities outside the context of learning. (b) Some student’s answers are not by 

the results of observations and experiment. (c) The unequal ability of students to think critically. (d) The predictions produced by students 

are not by that the researcher wants. (e) The results of student’s responses with Contextual Teaching And Learning (CTL) with Predict, 

Observe, Explain (POE) strategies 82% with very strong criteria. (3) The effectiveness of the Contextual Teaching And Learning (CTL) 

learning instruments with the Predict, Observe, Explain (POE) strategy developed for practice student’s critical thinking skills: (a) Critical 

thinking skills analysis indicators used: First meeting (coins in a glass): hypothesis of the shape of an object's shadow if it is associated 
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with several liquid to observe the effect of light refraction, analyze the effect of light refraction on the coin, explain the effect of the 

refraction of light on coins, and make inferences or conclusions based on observations the right concept. and provide other alternatives. 

Second meeting (concave-convex mirror on the spoon): the shadow shape hypothesis if the concave mirror distance is changed, analyze 

observations of the shape of the shadow on the spoon, explain the experimental shape of the shadow on the spoon, make inferences or 

inferences from shadow forms. There is an increase in TKBK results with an average gain-score the high category that is equal to 0.74. (b) 

The item of the geometrical optics test sensitivities: The results of the calculation of the sensitivity of items from 4 items in a row are 0.54, 

0.70; 0.48; and 0.75 with an average sensitivity value of the questions 0.62. The sensitivity value indicates that the item is sensitive used 

to measure student’s critical thinking skills with grades the sensitivity index ranges from 0.00 to 1.00 and the items are declared sensitive 

to the effects of learning if it has a sensitivity ≥ 0.30 [14]. 
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Abstract- A metaphor is the expression of an understanding of one 

concept in terms of another concept, where some sort similarity or 

correlation between the two concepts exists.  Or a metaphor is the 

understanding itself of one concept in terms of another which 

literally mean something different The perception of metaphor has 

changed significantly since the end of the 20th century. Metaphor 

is no longer considered to be a purely literary trope, and its 

boundaries and usage have changed to a large extent. Lakoff and 

Johnson (1980) were the pioneers in ascribing completely new 

characteristics to metaphor and changing its overall perception 

Metaphor, as a cognitive-semantic device, is able to reveal 

intuitive mechanisms of the thinking process, thus filling the gaps 

in the sphere of logically objective human knowledge and opens 

the possibility to describe abstract concepts of the human mind in 

terms. We can distinguish three kinds of metaphors: structural, 

ontological and orientational. In ontological metaphors 

experiences are like concrete objects or containers. (I was in a bad 

position). We can categorize, group and quantify them – and, by 

these ways, talk about them. Orientational metaphors is connected 

with orientation in space. Concepts are considered like physical 

orientation, for example goodness is up and sadness is badness is 

down. Structural metaphor is a kind of conceptual metaphors. By 

these metaphors, we understand complex and abstract expressions 

in simple words e.g. LIFE IS JOURNEY. It is in nature of 

language to conceptualize by structural metaphors, for example; 

peace is an abstract notion which is structured like a human: 

PEACE WILL END WAR. By this type of metaphor, we can think 

about abstract notions and structure the world.  

I have lost my heart. 

 

Index Terms- Cognition, Cognitive linguistics, abstract notations, 

kinds of metaphors  

I. INTRODUCTION 

 

n the beginning of 20th century, linguistic theory of Ferdinand 

De Sassuar brought many changes in traditional approaches of 

language and separated his from historical linguistics. In America, 

behaviorism talked about the role of language in a human being 

behavior and language was withdrawing from the concreteness 

towards imitation; however, Noam Chomsky, an American 

linguist and one of the Blom feelds students, included human’s 

mind and its language and temperament in syntactic structures and 

developed the Transformative-generative linguistics theory. 

According to Noam Chomsky, it is only human being who have 

the ability to talk. Man inherently has syntactic structures in his 

mind. Nonetheless, whatever society he is born to, man transforms 

this inherent structures into his native language, while expressing, 

he creates alternative for those deep structures on surface and this 

is the performance of speaker.  

Chomsky considered language in the layer of sentences 

above the terms of “signify” and “signified” used by Sassuar. In 

8th decade of 20th century; human cognition became very 

important. Thus G Lakoff and his fellows worked on human 

cognition. It was a new way to reveal relationship between mind 

and language. How does a man cognate? Is there a link between 

language and cognition?  

According to cognitive linguistics, there are some 

primary sensory experiments, which are borrowed into language 

and language spreads in all over the language, especially for 

abstract notations. These are metaphor and metonym which are 

used. So metaphors have two domains: Source and target.    

Metaphors and metonyms are not limited to literary domain, but 

they are the basis of human cognition. 

 

1- Metaphor it a way of conceptualization:  

The direct meaning of metaphor is using one word in place of 

another, if there is connection of similarity (Darmal, 2010). 

According to cognitive linguists such as Lakoff and Johnson, this 

traditional definition of metaphor is not correct because metaphor 

is not a word, but it is a structural notion mostly used in daily life. 

Conventional language is metaphorical in nature and the 

metaphorical meaning is expressed by mapping which come from 

our primary embodied experiences. So metaphor is natural in 

language (Lakoff and Johnson, 1980). Because they consider both 

metonym and personification as conceptual metaphors.  

We understand meaning of one domain in terms of anther by 

metaphor. For example, love does not have a concrete structure. 

Whatever it is, it is structured only via metaphors; therefore, love 

is a journey. While two lovers are talking about their love which 

is an abstract notion and not tangible directly: 

 

 Our relationship has hit a dead-end street.  

Look how a long, bumpy road  

We can’t turn back now. 

We’re at a crossroad.  

We may have to separate our ways. 

The relationship isn’t going anywhere. 

We’re spinning our wheels.  

The marriage is on the rocks. 

  (Lakoff & Johnson, 1980, 44).   

 

I 
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“Metaphor we live by” is famous for how human uses metaphors 

for cognition. This book is written by G Lakoff and Johnson. In 

the book we can find correct answers of how man cognates and 

how he uses metaphors in language.  

According to cognitive linguistics, language makes 

relations between body and mind. Body is something material, 

having dimensions in space, so we specialized linguistic forms. As 

per cognitive linguistics, language forges relation between 

human’s body and mind, and metaphors are important devices of 

these relations. Human, in the physical world, performs some 

intuitive experiments. These experiments get together with some 

other concepts in human’s mind; with this, other concepts are 

created which can be capable of realization. For instance, our eyes 

cannot see ultra-violent colors, restricting our experiments. 

Ultimately, such limitation emerges in language, which shows us 

the connection among body, language and mind (Mohand, 9). 

One way of human cognition is generalization. Man generalize 

finite experiences of his/her body in conceptualizing abstract 

notions.  

As man’s body has directions or dimensions; when he 

conceptualizes a notion by metaphors, basically he embodies a 

conception and makes it comprehensible. Embodiment means give 

spatial dimensions to a conception.  For example: time is an 

abstract notion. Man treats it like a thing, place it in space and give 

dimensions, and then says:  

 

Eid, a ritual day of Muslims, is approaching.  

The Eid is over.  

The past is something which is located behind man’s body and 

future is in front.  

These Examples show that man’s body is an unanimated thing and 

the time is coming or has gone; so time has been conceptualized 

by a movable thing like a car or something else.  

In these examples, we notice that human considers itself as static 

or motionless while Eid, which is a ritual, is treated as a “thing”. 

It is resembled with the “car” metaphorically. Alike a car, it will 

pass by, because of this the conceptual understandings such as 

approaching, inching and passed are used for the car.  

Occasionally, time does not move; but human body does.  

Your time is coming.  

 

According to Lakoff and Johnson, metaphors are not 

arbitrary and accidental, but they are conventional and differ with 

each other from culture to culture. However, since humans’ both 

objective experiences such as movements, place, respiration and 

etc. which are felt with feelings, and the concrete experiences such 

as time, emotions, light and so forth are common, we notice 

commonality between cognition and languages (Lakoff & 

Johnson, 1980)  

 

We can categories metaphors in two domains: Source 

domain from where a metaphor comes out and target domain by 

which a metaphor is borrowed. Metaphors transfers a notion from 

source domain into the target one. 

 

 

 

 

 

 

    Source concept                   Target concept                           

 

  
                                                     Primary Metaphoric mapping 

 

 

 

 

Source domain                                           Target domain 

                                                       

                           

(Evans & Green, 2006: 308) 
 

Thus, Lakoff indeed view metaphor as a connector or 

map between two domains in conceptual system, where many 

concepts are gathered. In other words, unlike the contrary theory, 

it is not words and phrases which make metaphors. As per this 

claim, the words and phrases duty is to awaken our minds for 

establishing connection between the conceptual domains 

(Hashimi, 1389).  

If metaphor is not limited to literary texts and is including 

all language, then why we do not notice them?  Because we have 

either become get used to it, or they have changed into a cliché.   

There are three kinds of conceptual metaphors according to Lakoff 

and Johnson (1980) and each kind will be explained in details 

bellow.  

 

 

2-1- Orientational Metaphors  

 

Lakoff & Johnson recognized two kinds of metaphors 

(1980): 

We have explored structural metaphors, cases where one concept 

is structured in terms of another. Now second kind of metaphor 

organizes a system of concepts and theses are orientational 

metaphors. Most of orientational metaphors shows the orientaions 

of space: In-on, up-down, in-out, front-back, on-off, deep-shallow. 

(Lakoff & Johnson, 1980: 15). 

There are some common principles for orientational metaphors:   

Orientational metaphors shows a spatial orientation; for example, 

HAPPY IS UP; SAD IS DOWN; CONSCIOUS IS UP; 

UNCONSCIOUS IS DOWN; MORE IS UP; LESS IS DOWN.  

  Similarly, some other concrete issues, such as ‘time’ is 

made conceptual through orientational metaphors. The future is 

seemed as a coming while the past is seemed as a passed place. 

Past time expressions such as ‘yesterday’ and ‘last century’ are 

considered places which we have already left; whereas 

‘tomorrow’, ‘upcoming year’ and ‘next century’ are viewed places 

where we are going to.  

There is a Pashto Landay, a 22-syllables two-lines poems in 

Pashto language:   

 

 ارمان به وکړې، وخت به تېر وي

 بيا به جهان راپسې ګورې، نه به يمه

 

You will remorse, but the time will have been over.  You will 

search the world, but I will be no longer available.  
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This is the reason that Lakoff says that man conceptualize abstract 

notions by sensible experiences.  

 

2-2- Ontological metaphors 

 

In These kinds of metaphors an abstract notion is 

conceptualized by existent objects in physical world. Lakoff’s 

example here is inflation:   

 

INFLATION IS AN ENTITY  

Inflation is lowering our standard of living.  

If there's much more inflation, we'll never survive. We need to 

combat inflation. A metaphor, where concepts are viewed as 

objective materials and the concepts are given attributes of 

objectives things. Then, we consider its taste of essence as an 

object. Lakoff and Johnson states “inflation” as an example:  

 

Inflations caused a decrease in our lives’ standard.  

The increase of inflation will kill us.  

We should struggle against it.  

In these examples, inflation is like something that we can refer to 

it, quantify and identify a particular aspect of it. This is a cause, 

act with respect to it, and we think we can understand it. (Lakoff 

& Johnson, 1980:26).  

 

In Pashto, we conceptualize education with ontological 

metaphors: 

 

 پوهه به مو د نړۍ سيال کړي

 د پوهې لمن بايد ونيسو

 پوهه به مو ژوند روښانه کړي

 پوهه ناپوهي ختموي

 

With education, we can compete the world.  

We should follow education. 

Education can enlighten our lives. 

Education end illiteracy.  

In these examples, education is dealt with like an object because 

of ontological metaphor.  

Justice is an abstract notion as well, which is conceptualized by 

ontological metaphors:  

Justice brings stability in society.  

Justice make nations alive.  

Justice recognizes criminal and innocent.  

Life is also conceptualized with metaphors:  

Life got out from my hand.  

Life has to be spent.  

Thereby life is not an object to experience directly; but understood 

with metaphor.  

According to Lakoff and Johnson, besides metaphors 

there are some other devices which are used for conceptualizing. 

They are personification and metonymy. Personification and 

metonymy are related to literature, but Lakoff and Johnson have 

proved that they are used by human perception in general level. 

Lakoff includes personification and metonymy in ontological 

metaphors. In examples above we can see that life is animistic 

because of personification:  

  

 

Life wants us to be happy.  

War has destroyed our country: In this example, here war is treated 

like a man who can destroy a country.  

If there is peace, a country develops.  

In metonymy the part stands for the whole, as in the following:  

In Pashto we say:  

 

 جنګ بېشمېره ککرې وخوړې

 سپينه ماڼۍ وايي، چې۔۔۔

 

[War soiled countless heads.]   

War killed infinite heads: heads for whole body. 

White house said that….: white house for United States.   

 

Ontological metaphors allow us to comprehend events, actions, 

activities, and states. Events and actions are conceptualized as 

objects, activities as sub-stances, states as containers by 

metaphors. Race is an event viewed as a discrete thing. Race is in 

space and time, and has boundaries.  

So it is a CONTAINER OBJECT.   

Participants like are objects, events like the start and finish and the 

activity of running (which is a metaphorical substance). Thus we 

can talk about race:  

Are you in the race today? (race is like CONTAINER OBJECT) 

Do you want to go to race? (race is OBJECT)  

Have you ever seen the race? (race = OBJECT)  

The finish of the race was great. (finish is EVENT  

OBJECT within CONTAINER OBJECT)  

There is a lot of good running in the race. (running as a  

SUBSTANCE of CONTAINER)  

I couldn't do much sprinting until the end. (sprinting as  

SUBSTANCE)  

In the middle of race, I ran out of energy. (race as CON-TAINER 

OBJECT) (Lakoff & Johnson, 1980:31-32)  

Here are more examples in Pashto:  

 

الړمفکر کې   

 په خبره کې وروغورځېدم

 مور مې له کوما نه راووته

 

I fell in thinking: thinking is like a container. 

I fall in (cut/entrap) his talking:  talking is container which can be 

fallen in. 

We experience many things, through sight and touch, as having 

distinct boundaries, and, when things have no distinct boundaries, 

we often project boundaries upon them—conceptualizing them as 

entities and often as containers (for example, forests, clearings, 

clouds, etc.) (Lakoff & Johnson, 1980:58) 

 

2-3- Structural metaphors:  

  According to Lakoff and Johnson, a structural metaphor 

is that metaphor where one concept is understood and expressed 

in terms of another structured, defined concept. Most propositional 

metaphors are included in this type of metaphors. The examples 

of this metaphor are “argument-as-war” structural metaphor: 

(Lakoff & Johnson, 1980:64) 

 

You cannot defend of your stance.  

He attacks the weak aspects of my stances.  
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I defeated him.  

ARGUMENT IS WAR  

Your claims are indefensible.  

He attacked every weak point in my argument. His criticisms were 

right on target.  

I demolished his argument.  

He has never won an argument with me.  

You don’t agree? Then, shoot!  

If you don’t change your strategy, he'll take you out. He shot down 

all of my arguments.(5) 

 

In a society where zero tolerance is not accepted, 

argument is like a war. Everybody tries hard to win this war, 

because this becomes the concern of honor. If we don’t this 

argument as a war, we conceptualize it in other kinds of metaphors 

which could not be full of violence. In societies where the culture 

of tolerance is not available, argument is nothing but war. While 

body is hurt in war, prestige is damaged in argument. So, in war 

the body is defended whereas in arguments one’s prestige. 

However, if prestige is disregarded in a discussion, it may be 

demonstrated in another terms instead of war.  

 

In Pashto there is breaking an object like cup is used to 

conceptualize an abstract notion.  

 

 الف: بريالي پياله ماته کړه. -１

 ب: بريالي ژمنه ماته کړه.

 ج: بريالي روژه ماته کړه.

1- A: Baryali broke the cup. 

B: Baryali broke his promise  

C: Baryali broke his fast.   

 

We can see that notion of breaking is linked with a notion 

of promise and fast which are abstracts, but we don’t sense that 

these are metaphors because we have used them as much as we 

don’t sense that they are metaphors. Now they are stereotypes in 

our life and we have become familiarized. If   we use the notion of 

killing for promise and say:Baryali has killed his promise; then we 

consider that we hear something new and it is an literary metaphor. 

It says that literary function is not out of human perception. So 

literature is one function of language according to Jacobson as 

well and it is not only imagery, but perception of a poet and he 

looks at world on this way.  

In Pashto we think heart is center of emotion; so we say, 

you broke my heart. We think, heart is broken like an object. We 

know in ancient period human life was full of myths and it had 

affected humans’ concept and thinking about nature; therefore, 

this period is called animism. It is still remaining affection of 

animism in language. In language we use rising up and falling 

down for sun. In the mythic period, human thought, sun is like a 

man which is rising and falling down. When we say, sun died; it 

is a kind of metaphor and personification which shows the literary 

function of language.  

In Pashto an unkind person is called زړے ډبر  (stone hearted). Could 

heart be an abstract notion which has been conceptualized by stone 

in Pashto.   

 

 Lakoff & Johnson notes two kinds of notions in this kind 

of metaphor, one is systematicity and anther is highlighting and 

hiding. You saw in example argument is war that we had used the 

notions of war for argument. By using the conceptual system of 

argument it became possible to make a system for war. Metaphor 

is borrowing a notional system for another system, but we had not 

highlighted all notion of war, it means that we had hid some 

notions of war. It is called highlighting & hiding. 

Proverbs, idioms and phrasal verbs are metaphors which have 

become stereotypes; so we can find their meaning in dictionary as 

well. They are died metaphors and tools of human perception. 

(Aspahni & Qurban Khani, 2015) 

 

II. CONCLUSION  

 

If we think deeply, we have been entangled in the network 

of metaphors.  Language employs its duty through metaphors. 

Metaphors is not only adding artistic value to language and is not 

only limited to language, but it also has roots in our thoughts and 

actions. Lakoff and Johnson claims that the pictorial system of 

mankind’ mind – on which our thoughts and activities are based—

is originally metaphoric. These two linguists agree believe that 

metaphor bestow understanding to concrete concepts through 

tangible experiments. Thus, every metaphor has two domains, e.g. 

the source domain and the target domain.  In the Pashto example 

of “Ali has a cold nature” or “I was not warmly welcome”, the 

source domain is touching feeling “cold and war” whose purpose 

is concrete “sincerity” (Gul Fam & Fatima, 1381).  

As was stated before, metaphor has relation with 

imagination in literature; however, imagination also helps us in 

understanding the world. Myths, which are the sole production of 

imagination, assisted human in world’s comprehension. 

Nevertheless, this understanding was not reality, but human saw 

reality in figurative form – an issue which is applicable on the 

entire realization of a human being.  

We perceive reality via language. As Jacques Lacan states, 

we have imprisoned by language.  Language covers reality in 

metaphors, and we cannot live without language. The creation of 

language is the accomplishment of human being; however, this 

accomplishment is bound and restricted. Language is not so vast 

that can convey a concept however it is, this is why, it borrows 

words and express one concept in terms of others and tells us the 

that the argumentation about a reality does not refer to the reality 

itself, but it is emanated from the metaphorical language, because 

we do not perceive realities directly, but we comprehend them 

through figurative language and metaphors. Thus, we can state 

that imagination also has a role in realization of an issue.  

 

Language is a metaphorical system. Literature tries to bring 

up its normal imagistic, emotional and musical function. In result 

we hear new metaphors. These new metaphors have emotional 

value for reader or hearer and convert a notion into a thought. 

Passage of time, they become stereotype and then we don’t fell the 

newly of them, after that we think that we have found a direct way 

to reality.  
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Vocabulary learning is one of the important language skills Harmer (1991) clearly states, ‘’If language structures make up 

the skeleton of language, then it is vocabulary that provides the vital organs and the flesh’’ (p.153). Effective use of 

vocabulary learning strategy is very important in language learning at higher education. This study is aimed at assessing 

vocabulary learning strategies used by in-service first year English Major Students at Ambo University in 2019 academic 

year. To conduct this study, descriptive survey design was employed. There were 124 English major in-service students. 

From 124 students, fifty students were selected by using simple random sampling techniques to fill questionnaires. Five 

of them were selected for interview using availability sampling technique. Questionnaire and interview were used as data 

gathering instruments. Questionnaires were used to gather data concerning the types of vocabulary learning strategies 

used and challenges in learning vocabulary learning strategy while interview was used to triangulate data collected by 

questionnaires. The findings of this study indicated that most students were unable to use most of vocabulary learning 

strategies. The most frequently used vocabulary learning strategies types was memory vocabulary learning strategy 

(M=3.454). Discovery vocabulary learning strategy was the second most-used vocabulary learning strategy (M=2.930). 

The third most-used vocabulary leaning strategy was metacognitive vocabulary learning Strategies (M=2.875), cognitive 

vocabulary learning strategy (M=2.828), social vocabulary learning strategies (M=2.816). However, consolidation 

vocabulary learning strategy (M=1.839) was the least-used vocabulary learning strategy type. The data collected using 

open-ended questionnaires and interview indicated that the challenges of vocabulary learning strategies use are students’ 

lack of background knowledge on vocabulary learning, overuse of dictionary in learning new vocabulary and 

teacher use of limited input. Therefore, the students should be aware of the least-used vocabulary learning strategies 

and how to use these strategies. This enables them to be more self-directed in English language learning. All concerned 

bodies should create good environment to minimize the challenges of learning new vocabulary learning strategies. 

Key words: Vocabulary learning, Strategy, Challenges, Strategy use 
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Interest in the teaching of English to young learners has been steadily growing in recent years. Thus, a great 

many different techniques are employed to be successful. The recent studies have greatly increased our 

understanding of the role of vocabulary in the acquisition of a second language. Coady and Huckin (1997) 

states second language vocabulary acquisition has become an increasingly interesting topic of discussion for 

researchers, teachers, curriculum designers, theorists, and others involved in second language teaching. That is, 

vocabulary teaching has begun to gain the importance that it deserves in the field of language teaching. 

In the 21st centuries, English has become an indispensable part of educational curriculum in Ethiopian schools. 

Despite all the efforts and investments devoted to cultivate and popularize English among Ethiopian language 

learners, the resultant outcome could not live up to the authorities' expectations. Generally speaking, the  

process of teaching and learning English as a foreign language in Ethiopia is not satisfactory. A great body of 

research has proved that different factors are involved in this process. Currently, English has dominated the 

context of foreign language learning and teaching in Ethiopia. English language is considered by many as the 

international language. Its acquisition can guarantee the availability of opportunities to employment, traveling, 

higher education, and even better life (Crystal, 1997). It is mandatory for the academicians to rethink and 

renovate their teaching strategies with the changing times. With the views of the demanding English in the 

globalized world, there has been a constant change in the teaching methods and techniques all over the world in 

every subject, vocabulary teaching methods and techniques need desirable and radical changes (Sanaoui, 1996). 

Nowadays, Ethiopia is making rapid progresses in all spheres. Vocabularies of a language build a language just 

like bricks for constructing a building because language is made up of words (Thornbury, 2002. Having good 

stock of vocabulary is must for learners to use language effectively. English language has vast vocabulary in the 

world; it is the richest language of the world. For that reason, the study of vocabulary has occupied the central 

place in today’s language teaching and learning activities, developing and enriching English. Even, Wilkins 

rightly says. 

“Without grammar very little can be conveyed….but without vocabulary nothing can be conveyed” (p.111, 

quotes in Lewis, 2000).Thornbury opines (2002):“If you spend most of your time studying grammar, your 

English will not improve very much. You will see most improvement, if you learn more words and expressions. 

You can say very little with grammar, but you can say almost anything with words.” 

 
According to Nations (2001), we do our own tasks through words, so they are powerful tools. Throat et.al 

(2001) clearly states, ‘Words are the building block of language’. Nagy (2003) appropriately remarks, 

“Vocabulary knowledge is fundamental to reading comprehension; one cannot understand text without knowing 

what most of the words mean.” Learning strategy use is a key aspect of developing engaged and successful 
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learners. For many English students vocabulary learning strategy use involves looking words in dictionary and 

classroom learning new word from teachers. 

Vocabulary learning seems to be given little emphasize in foreign countries (Fan, 2003). This lead to the 

obstacle in English language limited vocabulary size (Kashani & Shafiee, 2016). If the students have limited 

size of vocabulary, they will not have base vocabulary to work with; they cannot study grammar; they cannot 

do spelling and pronunciation exercise; they cannot read and write. According to Hunag (1997), Asian college 

students had serious problems in vocabulary learning. The researcher's experiences in university as a student 

and as an instructor support that Ethiopian university students also have serious problems in English vocabulary 

learning. There is gap between vocabulary use expectations of university graduates. This problem might arise 

from lack of vocabulary learning knowledge and use. Teachers followed traditional methods of vocabulary 

learning strategies and the students were not aware of vocabulary learning strategies. They (English teachers) 

know how important pre-reading activities are, and they realize that the words should be learned in context 

(Milulecky, 1990). We were frequently scan the vocabulary to find words that are unfamiliar, before giving 

assignment on that passage (Milulecky, 1990), and our teachers introduced new words before the class reading 

started (Sedita, 2005). 

The prominent role of vocabulary knowledge in FL learning has been recently recognized by the theorist and 

researcher in the field. They identified numerous types of instructional modes, approaches, vocabulary building 

activities, exercises, practice and skills proved to be effective in developing children and college students' 

vocabulary in EFL environments. Nation (2001) properly states that teaching vocabulary should not only 

consist of teaching specific words but a 

Vocabulary learning seems to be given little emphasize in foreign countries (Fan, 2003). This lead to the 

obstacle in English language limited vocabulary size (Kashani & Shafiee, 2016). Also aims at equipping 

learners with strategies necessary to expand their vocabulary knowledge. However, nowadays methodologists 

and linguists suggest that teachers can decide and select the words to be taught on the basis of how frequently 

they are used by speakers of the language. There are few studies conducted internationally and locally 

concerning students’ vocabulary learning strategy at colleges and university levels. For example, Suleiman 

(2017) conducted investigating the use of vocabulary learning strategies among English major students (a case 

study of Al-Fashir University. He found that students tended to use metacognitive strategies (75%) as the most 

frequently used strategy, and social strategies (31.3%) as the least used strategies than other strategies. For 

Sadaf and Zoya (2014), Aligarh Muslim University in India used memory strategies most frequently while they 

used metacognitive strategies least. In addition to international researches, Miressa (2017) carried out research 
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on an Assessment of the Practice of Vocabulary Teaching Strategies in EFL Classes: Kellem Secondary School 

Grade 9 and 10 English Teachers in Focus. His study revealed that teachers were not capable enough on the 

knowledge and the theoretical orientations of vocabulary teaching strategies in EFL classes. This study is aimed 

at assessing vocabulary learning strategies used by first year in-service students at Ambo University in 2019 

academic year. The following research questions guided this research study. 

1. What vocabulary learning strategies first year in-service students use in learning English language? 

2. What are the most and least used vocabulary learning strategies among English as a Foreign Language 

students? 

3. What are the challenges of learning vocabulary learning strategies? 

 
The general objective of this study was to assess vocabulary learning strategies employed by in-service first 

year English Major Students at Ambo University in 2019 academic year. 

 

 

Specifically, this study was aimed to: 

 
1. assess vocabulary learning strategies used by in-service first year major English students. 

2. identify the most and least used vocabulary learning strategies among English as Foreign Language 

students. 

3. investigate challenges of vocabulary learning strategies. 

 
The findings of this study help different stakeholders. English is learnt from KG to university level in Ethiopia. 

In university, it is taught as a subject and the students learn all subjects in English. Therefore, the knowledge 

about vocabulary learning strategies is very important for higher education students. This means, the finding of 

the study may help higher education students in using vocabulary strategies. They study also pave the ground 

for further studies around vocabulary learning strategies. The study might also help EFL teachers in teaching 

vocabulary learning strategies so that they can improve their students' English language. 

Review Literature 

 
Definition of Vocabulary and Aspects of Its Knowledge 

 
Herbert and Kamil (2005) defined Vocabulary as the knowledge of the meanings of words. A word is more than 

its meaning (Cook, 2001). According National Reading Panel (NICHD) (2000), Vocabulary is broadly defined 

as the knowledge of words and word meanings. This means to know the word’s meaning, to pronounce the 
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word correctly, to spell it correctly and able to use in a sentence i.e. recognizing the word’s grammatical 

category (identifying whether it is a noun, a verb, how it creates plural form, and the tenses (Moon, 1997, 

1998). Recent vocabulary researches show us that the definition of vocabulary is much more than single words. 

The studies draw on an understanding of lexis which refers to all the words in a language (Neuman & Dwyer, 

2009; Nation, 2001; Alali & Schmitt, 2012). 

 

Carter (1992) has also defined vocabulary knowledge in similar ways of categories such as pronunciation, 

spelling, grammatical properties, syntactical features, collocations, associations and senses, etc. Laufer (1998) 

categorized word knowledge as the form, the word structure, the syntactic pattern of the word in a phrase or a 

sentence, meaning, common collocations, and the lexical relations of the word with other words, such as 

synonym, antonym, and hyponym, and finally common collocations. As the children learn lexical chunks or 

phrases of two or more words, they are also part of vocabulary knowledge. For instance, Good morning, Nice to 

meet you and etc.) 

 

English has a large number of multiple-word-item lexemes which behave as a single word and as a single 

meaning. For instance, pass away, bite the dust, kick the bucket, and give up the ghost all meaning to die). 

Compound words like (playpen), phrasal verbs (give up), fixed phrases (ladies and gentlemen), idioms (put 

your nose to the grindstone), and proverbs (A stitch in time saves nine) are all multiword units that should be 

included in vocabulary knowledge (Wray, 2002). Mastering of multiword units is important since they facilitate 

fluency in language use and play important roles in their lives and future careers (Pullen et al., 2010). To do so, 

vocabulary learning strategy knowledge and use is very important. It is connected to better reading or listening 

ability and oral or written communications (Neuman & Wright, 2014). What words represent for its concept is 

understanding a word’s meaning. Jalongo and Sobolak, (2011) argue that vocabulary knowledge connected to 

experience and knowledge and the meaning varies depending on the linguistic contexts including in literal and 

figurative contexts. 

The concept of a word can be seen in many ways. Three of these aspects are very important aspects that the 

teachers need to be aware of them. The aspects that focuse on are form, meaning, and use are significant in 

vocabulary teaching and learning. The form of a word involves its spoken form (pronunciation), written form 

(spelling), and parts of the words like prefix, root, and suffix (Nation (2001). In addition to this, Nation states 

meaning comprises the concept that items refers to and the associations which come to our mind when we think 

about a specific word or expression. This means form and meaning work together in this case. In addition to 

this, Schmitt (2008, p.333) contends that while it is true that the form-meaning link is the first and most 

essential lexical aspect which must be acquired, and may be adequate to allow recognition, a learner needs to 
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know much more about lexical items, particularly if they are to be used productively. According to Nation 

(2011) both receptive and productive dimension are included in these three aspects of vocabulary. Therefore, 

knowing these three aspects help English language teachers to build their students’ vocabulary knowledge. 

Nation (2011) advises teachers that they need to include these aspects which help their students’ vocabulary 

knowledge and use. In this day and age, vocabulary should be based on 'thinking activity.' Vocabulary is better 

acquired if teachers used situations that help learners to acquire it (Richards, 1998). Therefore, teachers should 

be active, decision-makers who make instructional choices by drawing on complex, practically-oriented, 

personalized, and context-sensitive networks of knowledge, thought, and beliefs” (Borg, 2003, p.81). 

Vocabulary learning strategies used by college students are word lists, dictionary, contextual guessing, word 

part, association, synonyms and antonyms, medias, self testing. Many of these strategies require deeper mental 

processing while others do not require (Schmitt, 1997). 

Types of Vocabulary Learning Strategies 

 
Vocabulary learning strategies have been classified differently by different researchers (Oxford, 1990. For 

instance, O'Malley and Chamot (1990) classified strategies in three broad categories: cognitive, metacognitive, 

and socio-affective, each of which includes lots of sub-strategies. Cohen and Macaro (2007) and Farhady 

(2006) have identified eight different vocabulary learning strategies as memorization strategies, repetition 

strategies, association strategies, key word method, inferencing strategy, dictionary use, semantic grid 

strategies, and word lists whereas Oxford (1990a) developed a strategy system that contains six sets of L2 

learning behaviors: affective (e.g., anxiety reduction through laughter and meditation), social (e.g., asking 

questions), metacognitive (e.g., planning for language tasks), memory- related (e.g., grouping and imagery); 

general cognitive (e.g., summarizing and practicing), and compensatory (e.g., guessing meanings form the 

context). Oxford (1990) considered vocabulary learning strategies to direct and indirect. According her, direct 

vocabulary acquisition studies emphasize that vocabulary can be learnt using tools such as dictionaries and 

vocabulary lists that make the students pay more attention into explicit interaction with the meaning and form 

of vocabulary whereas indirect strategies enhance learning indirectly. It is defined as a strategy of word  

learning which arises without the particular intention to emphasis on word. Nyikos and Fan (2007) classified 

the 38 strategies that the learners such as macro strategies of memorization, dictionary use, practice, note- 

taking, and group work. Gu and Johnson (1996) divided into metacognitive regulation, dictionary strategies, 

guessing strategies, memory strategies (rehearsal and encoding), and activation strategies. In their discussion, 

Gu and Johnson (1996) highlight that learners employ a combination of strategies rather than single vocabulary 

learning strategies in learning vocabulary. Schmitt (1997) classified vocabulary learning strategies as follows: 
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Schmitt's Taxonomy of Vocabulary Learning Strategies (1997, p. 205-210) 

 
Materials and Methods 

 
To conduct the study, descriptive survey design was employed. As it is stated in Key (1997:1) descriptive 

survey research is used “to obtain information concerning the current status of the phenomena to describe ‘what 

exists’ with respect to variables or conditions in a situation.” Specifically a descriptive survey method is used to 

describe the state of a situation as it is. In this method both quantitative and qualitative data will be used. The 

quantitative data was obtained through questionnaire and the qualitative data was gathered through interview. 

Data were gathered from First Year in-service English Major Students at Ambo University. There were 124 

First Year in-service English Major Students in 2019. Among these, 50 of them were selected using simple 

random sampling technique. Forty-one of them were males and 9 of them were female. All the selected students 

filled and returned the questionnaires. Five students took part in the interview. These students were selected 

using availability sampling techniques. Semi-structured interviews were used to obtain data from the 

participants of the study. The participants of the study were asked about their personal experiences in 

vocabulary strategies use and challenges during the interview. The questionnaire in this study was five point 

Likert scale (frequency scale), in which the respondents use never-always. It contained 43 items. The items 1-8 

were discovery vocabulary learning strategies, 9-13 social vocabulary learning strategies, 14-15 consolidation 

vocabulary learning strategies, 16-29 memory vocabulary learning strategies, 30-38 cognitive vocabulary 

learning strategies and 39-42 were metacognitive vocabulary learning strategies. In addition to this, two open- 

ended questions were used to gather information about the challenges of vocabulary learning strategies. 
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Data analyses 

 
Before using in the main study, all of the data gathering instruments were reviewed by the PhD candidates at 

Ambo University. This helped the researcher to ensure face validity of the instruments. In addition to this, the 

instruments were piloted to similar participants of the study which determined the construct validity. The 

instruments were then revised based on their comments and suggestions. The data gathered through 

questionnaires were analyzed using SPSS 21.00 version. When analyzing data, the means were compared to 

identify which vocabulary learning strategy the students employed in their vocabulary learning. The internal 

consistency of questionnaire was high (Cronbach alpha = .863). 

Table 1: Reliability of Questionnaires 

 
Cronbach's Alpha Cronbach's Alpha Based on Standardized 

Items 

Number of 

Items 

.863 .778 42 

 

Table 2: Analysis of participants’ discovery vocabulary learning strategy use 

 
 Discovery Strategies Mean Std. 

Deviation 

1 I analyze the type of new words; for example, whether it is 

a noun, verb, pronoun, or adjective 

2.30 .863 

2 I analyze the affixes and roots of new words. 2.74 .664 

3 I analyze any available pictures or gestures accompanying 2.02 .795 

4 I guess the meaning of new words from text or context. 4.08 .778 

5 I use a bilingual dictionary, for example, English-Afan 

Oromo dictionary to find the meaning of new words 

4.58 .538 

6 I use a monolingual dictionary, for example, English- 

English dictionary to find the meaning of new words. 

2.62 .490 

7 I use word lists to find the meanings. 3.50 .505 

8 I use flash cards to find the meanings. 1.60 .535 

 Total men and standard deviation 2.930 .14892 

 

The above table 2 intended to present data gathered students’ discovery students 'vocabulary learning strategies. 

Accordingly, the most-used were 'I use a bilingual dictionary, for example, English-Afan Oromo dictionary to 
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find the meaning of new words'(M=4.58, SD=.538), 'I guess the meaning of new words from text or context' 

(Mean= 4.08, SD=.778) and 'I use word lists to find the meanings' (M=3.50, SD=.505). The least used 

discovery vocabulary learning strategy was 'I use flash cards to find the meanings' (M=1.60, SD=.535). 

Table 3: Analysis of participants’ Social vocabulary learning strategy use 

 
 Social vocabulary learning strategies Mean Std. 

deviation 

9 I ask the teacher for paraphrase or synonym of new Words. 3.34 .593 

10 I ask the teacher for a sentence including the new word. 2.46 .503 

11 I ask my classmates for the meaning of new words. 2.00 .782 

12 I discover the meaning through group work activity. 4.28 .757 

13 I discover the meaning through group work activity. 2.00 .808 

 Total mean and std. deviation 2.816 .13346 

 

The most used social vocabulary learning strategy was 'I discover the meaning through group work activity' 

(M=.4.28, SD=.757). 'I ask the teacher for paraphrase or synonym of new words' (M=.3.34, SD= .593) was the 

second frequently used strategy. The least used in social vocabulary learning strategy was 'I discover the 

meaning through group work activity' (M=.2.00, SD=.808). 

 

 

 

 

 
Table 4: Analysis of participants’ consolidation vocabulary learning Strategy use 

 
 Consolidation vocabulary learning Strategies Mean Std. 

deviation 

14 I study and practice the meaning of new words in 

pairs or am group in a class. 

1.92 .724 

15 My teacher checks my word lists for accuracy. 1.74 .694 

 Total mean and sd. deviation 1.8300 .12728 

 

The items number 14 and 15 were intended to identify the participants’ use of consolidation vocabulary 

learning strategy. Accordingly, consolidation vocabulary learning strategies were the least strategy used. As it 

can be seen from the above table 4, the two means of the item number 14 and 15 were below 2. 
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Table 5: Analysis of participants’ memory vocabulary learning Strategy use 

 
 Memory vocabulary learning Strategies Mean Std. 

deviatio 

16 It is easy for me to learn new words when they have pictorial 

representation of their meaning (e.g., images, and drawings with 

3.76 .744 

17 I image word's meaning. 3.44 .501 

18 I connect the word to a personal experience. 3.62 .490 

19 I associate the word with its coordinates, for example, fruits 

(apple, orange, 

3.08 .724 

20 I connect the word to its synonyms. 4.14 .729 

21 I use the new word in a sentence. 4.06 .767 

22 I study the spelling of a new word. 3.88 .773 

23 I study the sound of a new word. 3.02 .769 

24 I say new words aloud when studying. 3.18 .720 

25 I image word's form to remember it. 3.36 .722 

26 I remember the affixes and roots of new words. 3.94 .740 

27 I remember the part of speech of new words. 2.96 .807 

28 I try to use my own language to explain, and remember the 

meaning of new words. 

3.80 .700 

29 I use physical actions when learning a new word 2.12 .746 

 Total mean and sd. deviation 3.454 .09464 

 

The most frequent memory vocabulary learning strategy was 'I connect the word to its synonyms (M=.4.14, 

SD=.729). The second most-used memory learning strategy was the students’ use of the new word in a  

sentence (M=4.0621, item No 21). The third most-used strategy was ‘I remember the affixes and roots of new 

words’ (M=3.94). The least used memory vocabulary learning strategy was ' I use physical actions when 

learning a new word' (M=.2.12, SD=.746). 

 

Table 6: Analysis of participants’ cognitive vocabulary learning Strategy use 

 
 Cognitive strategies Mean Std. 

deviation 

30 I verbally repeat new words several times. 3.12 1.136 
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31 I write new words several times. 3.14 1.107 

32 I use wordlists, and revise them over time. 3.56 .760 

33 I use flash cards to remember words. 1.88 .773 

34 I take notes about new words. 3.30 .678 

35 I use the vocabulary section in my textbook. 3.30 .580 

36 I listen to a CD of word lists. 1.96 .638 

37 I put English labels on physical objects. 1.78 .648 

38 I keep a vocabulary notebook. 3.42 .758 

 Total mean and sd. deviation 2.828 .20069 

 

The above table 6 showed that the most frequently used cognitive vocabulary learning strategies was 'I use 

wordlists, and revise them over time' (M=.3.56, SD=.760). Next to this, 'I take notes about new words (M=3.30, 

SD=.678) and 'I use the vocabulary section in my textbook' (M=3.30, SD=.580). The least three cognitive 

vocabulary learning strategies were 'I listen to a CD of word lists' (M=1.96, SD=.638), 'I put English labels on 

physical objects' (M=1.78, SD=.648) and 'I use flash cards to remember words' (M=1.88, SD=.773). 

 

Table 7: Analysis of participants’ Metacognitive vocabulary learning Strategy use 

 
 Metacognitive strategies Mean Std. deviation 

39 I use English social media (song, films). 3.46 .734 

40 I test myself with word lists. 1.88 .627 

41 I skip or pass new words. 3.80 .756 

42 I continue to study new words over time. 2.36 .525 

 Total mean and sd. deviation 2.875 .10647 

 

Frequently used metacognitive vocabulary learning strategies were 'I skip or pass new words (M= 3.80, 

SD=.756) and 'I use English social media (song, films) (M=3.46, SD=.734). Next to this, ‘I keep a vocabulary 

notebook ( M=3.42) was used. The least metacognitive vocabulary learning strategy used was 'I test myself 

with word lists (M=1.88, SD=.627). 

Table 8: Analysis of overall students' vocabulary learning strategy use 

 
 Types of vocabulary learning strategy Mean Std. deviation 

1 Discovery vocabulary learning strategy 2.930 .14892 

2 Social vocabulary learning strategies 2.816 .13346 
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21% 
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17% 

1 
17% 

6 
17% 

3 consolidation vocabulary learning Strategies 1.8300 .12728 

4 memory vocabulary learning Strategies 3.454 .09464 

5 cognitive vocabulary learning Strategies 2.828 .20069 

6 Metacognitive vocabulary learning 2.875 .10647 

 

The purpose of this study is to investigate which type of vocabulary learning strategy the samples employ in 

learning vocabulary. Accordingly, memory vocabulary learning Strategies (M=3.454, SD=.09464) was the  

most frequently used type of vocabulary learning strategy. To this contrary, consolidation vocabulary learning 

Strategies     (M=1.8300, SD=.12728) was the least employed vocabulary learning strategy by the participants 

of the study. The following pie chart indicated the percent of respondents' use of the strategies. Accordingly, 

Discovery vocabulary learning strategy represent Social vocabulary learning strategies, cognitive vocabulary 

learning Strategies and Metacognitive vocabulary learning Strategies represent 17%. 

 

As it can be seen in the pie chart, the highest percentage of memory vocabulary learning Strategies which is 

21% of all vocabulary learning strategies. 

 

 
This study also intended to identify the challenges of learning vocabulary learning strategies. In order to collect 

data for this, interview and open-ended questions were used. The data gathered through these two instruments 

indicated the following challenges of learning vocabulary learning strategies: The English teachers themselves 

do not aware of most of the vocabulary learning strategies, students’ family background, students lack of 

confidence to use English, the curriculum is inappropriate for helping students to improve their vocabulary 

learning strategies, students’ lack of motivation, students’ lack of practice vocabulary, overcrowdings of the 

classroom, lack of awareness, the students' overall language proficiencies, nature of materials used, inadequate 

attention given to vocabulary learning, lack of enough knowledge how to apply strategies, lack of use of 
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English extensively, limited knowledge of vocabulary, lack of guided vocabulary learning practice and lack of 

practice with materials that are related to students' culture. 

Summary of findings and discussions 

 
In any language learning, vocabulary is the focal point of acquisition. Inadequate vocabulary knowledge of the 

learners led to difficulties in second language learning. One of the possible causes for the vocabulary learning 

problem is because there has been little focus on vocabulary instruction in the L2/FL classroom and the 

students' lack of awareness on how to use vocabulary learning strategies. Because of this, emphasis should be 

given on vocabulary development in the process of language learning. The aim of this study was to investigate 

in-service English major students' vocabulary learning strategy use and challenges of vocabulary learning 

strategy at Ambo University in 2019. The data were gathered using two types of data gathering instruments: 

questionnaires and interview. The result gathered through these instruments indicated that the respondents used 

some of the vocabulary learning strategies very frequently in learning vocabulary. For instance, they used 

bilingual dictionaries to find the meaning of new words (M=4.58), and guessed the meaning of new words from 

text or context (Mean= 4.08) (see table 2). In a similar way, they frequently discovered the meaning through 

group work activity (M=.4.28) (see table 3). They also connected the word to its synonyms (M=.4.14) (table 4). 

To this contrary, the samples did not use many of the vocabulary learning strategies frequently. For instance, 

they used flash cards to find the meanings (M=1.60) (table 2). Discovering the meaning through group work 

activity was also least used vocabulary learning strategy by the respondents (M=.2.00) (table 3). Additionally, 

their use of physical actions when learning a new word was low (M=.2.12) (table 4). Finally, their use of 

listening CD of word lists (M=1.96), putting English labels on physical objects (M=1.78) and using flash cards 

to remember words (M=1.88) were very low. 

This study also investigated which type of vocabulary learning strategy the samples employ in learning 

vocabulary. Accordingly, the most frequently used vocabulary learning strategies types was memory 

vocabulary learning strategy (M=3.454). This study is in line with Schmitt’s (1997) who found that highest 

number of her subjects used discovery vocabulary learning strategies, especially bilingual dictionary use in 

learning new vocabulary. The second most-used vocabulary learning strategy was discovery vocabulary 

learning strategy (M=2.930). Metacognitive vocabulary learning Strategies (M=2.875) was the third most-used. 

Consolidation vocabulary learning strategy (M=1.839) was the least-used vocabulary learning strategy type. 

This finding is contrary with Oxford’s (1990) who found that conscious use of vocabulary learning strategies is 

one of the features of good learners. In a similar way, Nation (2001) suggests that the students should consider 

all vocabulary learning strategies as a means of learning English. The data collected using open-ended 
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questionnaires and interview results showed the challenges of vocabulary learning strategies. These challenges 

were students’ lack of background knowledge on vocabulary learning, students lack of training on how to learn 

new words, lack of appropriate reading texts in schools, overuse of dictionary in learning new vocabulary and 

teacher use of limited input. 

Recommendations 

 
Based on the results and discussions of the findings, the following recommendations were forwarded for the 

concerned bodies: 

Consolidation vocabulary learning strategy was the least vocabulary learning strategy employed by the 

participants of the study. Therefore, the instructors should aware the students about how to use these strategies. 

The students can be willing to try new vocabulary learning strategy if the teachers instructed and introduced 

them. This recommendation is also work for other least employed strategies. The instructors should consider 

vocabulary as the major elements of teaching English language. 

The students should do all their best to study on their own and learn all vocabulary learning strategies on how 

and when to use. They need to be aware of vocabulary learning strategies development can be through different 

ways. 

All concerned bodies should create good environment to minimize the challenges of leaning new vocabulary 

learning strategies. 

In Ethiopian higher education contexts, a few studies on vocabulary learning strategies were carried out. 

Therefore, future researchers in EFL should give emphasizes on students’ vocabulary learning strategies. 

Reference 

Alali, F & Schmitt, N. ( 2012). Teaching Formulaic Sequences: The Same as or Different From Teaching 

Single Words?, TESOL journal: DO - 10.1002/tesj.13. 

Bagheri, H. (1994). A Profile for Teaching and Teaching English in Pre-university Schools of Sistan and 

Baluchestan: Problems and Solutions, (Unpublished MA Thesis), Shiraz University, Shiraz. 

Basurto, I. (2004). Teaching vocabulary creatively. Upper Saddle River, NJ: Pearson Education. 

Borg, S., 2003. Teacher cognition in language teaching: A review of research on what language teachers think, 

know, believe, and do. Language Teaching, 36, 81-109. 

Carter, R. (1992) Vocabulary: Applied Linguistic Perspectives. London: Routledge. 

Coady, J. & Huckin, T. Second Language Vocabulary Acquisition. Cambridge: Cambridge University Press. 

Cohen, A., & Macaro, E. (2007). Learner strategies. Oxford: Oxford University Press. 

Cook, V. (2001). Second language learning and language teaching. (3 rd ed.). Madison Avenue, NY: Oxford 

University. 

http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93109


www.ijsrp.org http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93109 

International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019 

ISSN 2250-3153 

823 
 

 

Cyrstal, D. (1997). English as a Global Language. Cambridge: Cambridge University Press. 

Fan, M. Y. (2003). Frequency of use, perceived usefulness, and actual usefulness of second language 

vocabulary strategies: A study of Hong Kong learners. The Modern Language Journal, 87 (2), 222-241. 

Farhadi, H. (2006). Twenty-five years of living with applied linguistics: Collection of articles. Iran, Tehran. 

Rahnama press. 

Fowle, C. (2002). Vocabulary Notebooks: Implementation and Outcomes. English Language Teaching Journal, 

56(4), 380-388. 

Gu, Y. (2003). Learning strategies for vocabulary development. Reflections on English Language Teaching, 9 

(2), 105-118. 

Jalongo, M. & Sobolak, M. (2011). Supporting young children’s vocabulary growth: The challenges, the 

benefits, and evidence-based strategies. Early Childhood Education Journal, 38(6), 421-429.Milulecky, 1990). 

Kamil, M., & Hiebert, E. (2005). Teaching and learning vocabulary: Perspectives and persistent issues. 

Mahwah, NJ: Lawrence Erlbaum. 

Kashani, S. & Shafiee, S. (2016). A Comparison of Vocabulary Learning Strategies among Elementary Iranian 

EFL Learners, available at DOI:10.17507/jltr.0703.11. 

Key, P.K. (1997). Research Design in Occupational Education. Oklahoma State University. Retrieved 

September 17, 2019 from http://www.okstate.edu/ag/agedcm4h/academic/aged5980a/5980/newpage110.htm 

Kuhn, M.R., & Stahl, S.A. (1998). Teaching children to learn word meanings from context: A synthesis and 

some questions. Journal of Literacy Research, 30, 119–138. 

Laufer, B. (1998).The development of passive and active vocabulary in a second language: same or different? 

Applied Linguistics 19, 2, 255-271. 

McCarthy, T. (1990). Vocabulary. Oxford: OUP. 

Miressa Amenu (2017). An Assessment of the Practice of Vocabulary Teaching Strategies in EFL Classes: 

Kellem Secondary School Grade 9 and 10 English Teachers in Focus, International Journal of Scientific and 

Research Publications, 7(7). 

Moon, R. (1997). Vocabulary connections: Multi-word items in English. In N. Schmitt & M. McCarthy (Eds.), 

Vocabulary: Description, acquisition, and pedagogy (pp. 40–63). Cambridge: Cambridge University Press. 

Moon, R. (1998). Fixed expressions in English: A corpus-based approach. Oxford: Oxford University Press. 

National Reading Panel (2000). National Institute of Child Health, & Human Development (US). Report of the 

national reading panel: Teaching children to read: An evidence-based assessment of the scientific research 

literature on reading and its implications for reading instruction: Reports of the subgroups. National Institute of 

Child Health and Human Development, National Institutes of Health. 

Nation, I.S.P. 2001. Learning Vocabulary in Another Language. Cambridge: Cambridge University Press. 

Nation, I.S.P. (2011) Learning and Teaching Vocabulary: Collected Writings. Shanghai: Shanghai Foreign 

Language Education Press. 

Neuman, S. B., & Dwyer, J. (2009). Missing in Action: Vocabulary Instruction in Pre-k. The Reading Teacher, 

62, 384-392.http://dx.doi.org/10.1598/RT.62.5.2. 

Oxford, L. R. (1990). Language learning strategies: What every teacher should know. Boston: Heinle and 

Heinle Publishers. 

http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93109
http://www.okstate.edu/ag/agedcm4h/academic/aged5980a/5980/newpage110.htm
http://dx.doi.org/10.1598/RT.62.5.2
http://dx.doi.org/10.1598/RT.62.5.2


www.ijsrp.org http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93109 

International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019 

ISSN 2250-3153 

824 
 

 

Oxford, R. & Scarcella, R. C.(1994). Second language vocabulary learning among adults: state of the art in 

vocabulary instruction. System, 22(2), 231-243. 

Rashidi, N. (1995). Teaching and Learning English in Guidance and High School in Kordestan: Problems and 

Suggested Solutions, Unpublished M.A. Thesis, Shiraz University, Shiraz. 

Sanaoui, R. (1996). Processes of vocabulary instruction in 10 French as a second language classrooms, the 

Canadian Modern Language Review, 52 (2), 179-199. 

Suleiman, A. M, K. (2017). Investigating the Use of Vocabulary Learning Strategies among English Major 

Students (A Case Study of Al-Fashir University), unpublished MA thesis, Al-Fashir University, Sudan. 

Swain, M. (1996). Integrating language and content in immersion classrooms: Research prospectives, the 

Canadian Modern Language Review, 52 (4), 529-548. 

Schmitt, N. 1997. Don’t read your papers please. English Language Teaching Journal 51 (1): 54-56. 

Schmitt, N. 2008. Instructed second language vocabulary learning. Language Teaching Research 12 (3):329- 

363. 

Takač, V. P. (2008). Vocabulary learning strategies and foreign language acquisition. Multilingual Matters. 

Great Britain: Cromwell Press Ltd. 

Thornbury, S. (2002). How to Teach Vocabulry. London: Pearson. 

Zanganeh, M. (1995). Analysis of Problems of Teaching and Learning English in the High Schools of the 

Kermanshah Province, Unpublished M.A. Thesis, Shiraz University, Shiraz. 

Author 
 

Dawit Negeri Urgessa received his B. Ed Degree in English from Jigjiga University in the 2009 G.C. He 

studied his M.A Degree in Teaching English as a Foreign Language (TEFL) at Addis Ababa University and 

Graduated in the 2011 G.C. Dawit Negeri is currently teaching English at Ambo University in Ethiopia. His 

areas of interest include Learning Strategy, Translation, Teacher Professional Development, and Literature. 

http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93109


International Journal of Scientific and Research Publications, Volume 9, Issue 9, September 2019              825 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93110    www.ijsrp.org 

Utilization of Antenatal Health Care Facilities in 

Kerang District, Mangu L.G.A of Plateau State. 

Pofung, Zachariah Freejob, Oahimire, Oise Joan 

 
Department of Geography and Planning, University of Jos, Plateau State, Nigeria 

 

DOI: 10.29322/IJSRP.9.09.2019.p93110 

http://dx.doi.org/10.29322/IJSRP.9.09.2019.p93110  

 
Abstract- Antenatal care is a key strategy for reducing maternal 

and neonatal morbidity and mortality rate because adequate 

patronage of antenatal care services is associated with improved 

maternal and neonatal health outcomes. This study focuses on the 

utilization of antenatal care services among women in Kerang 

District, Mangu Local Government Area, Plateau State. Random 

sampling technique was used to select 192 representative women 

using the administration of questionnaires, while qualitative data 

was source through Focus Group Discussion (FGDs). Quantitative 

data was analyzed using descriptive and Chi-square statistic while 

the qualitative data was analyzed through content analysis. 

Findings from the study reveals that Primary Health Care Center 

was the most patronized center for antenatal service (63%), most 

respondents traveled less than a kilometer to antenatal care clinic 

(65%). The major benefits for attending antenatal care was to 

examine danger signs 160 (41.8%) and over half (53.1%) of the 

respondents did not know the number times that a pregnant woman 

should attend antenatal clinic. The most preferred place of 

antenatal care was Primary Health Care Centers (67.7%) and 

identified affordability as the main reason for patronage. Most 

women (75.5%) took permission from their husbands to attend 

antenatal clinic and 50.5% of the respondents gave birth at home 

during their last pregnancy. Over one quarter (67.2%) of the 

respondents attended antenatal clinic more than four times. Father 

was the most consulted immediately when a pregnant woman is 

sick (79.9%) and when illness persisted (65.6%), their advice was 

the most important (83.3%). The study concluded by highlight the 

role of education and literacy in the use of antenatal care services, 

the perception of receiving all the treatment needed and access 

issues in antenatal care and health care seeking. In order to reduce 

maternal and infant mortality and the well being of women in the 

study area, the study recommended the need for public 

enlightenment with the involvement of traditional institutions on 

the utilization of antenatal care services; and the need for health 

systems to be strengthened, equipped with adequate facilities so 

that they are able to offer a continuous care from conception 

through pregnancy and delivery. 

 

Index Terms- Antenatal Care,Utilization,Pregnancy, Focused 

Antenatal care, maternal health,maternal mortality, infant 

mortality. 

 

I. INTRODUCTION 

ackground of the Study  

          The World Health Organization (WHO, 2013) reported that 

maternal, and child health outcomes in Nigeria are among the 

worst in the world, and Nigeria contributes approximately 10% of 

the global burden of maternal and child death. It also estimated 

that 59,000 maternal deaths occurred in Nigeria in 2005 and the 

Maternal Mortality Ratio (MMR) was 1,100 deaths per 100,000 

live births, giving a lifetime risk of maternal death of 1 in every 

18. The situation in Northern Nigeria is a cause of concern because 

maternal mortality is much higher than the national average. 

Antenatal utilization is 65% in developing countries, which is low 

when compared to 97% in developed countries. Skilled attendance 

at delivery is 53% in developing countries while it is 99% in 

developed countries, and postpartum care utilization is 30% in 

developing countries as compared to the developed countries 

which is 90% (WHO, 2012).  

          In Nigeria, antenatal care patronage is reported to be 

63%.The wide disparity in maternal health care indicators might 

explain the wide difference in maternal mortality ratio between the 

developed and developing countries. The 210 million women who 

become pregnant each year, 30 million or about 15% develop 

complications which are fatal in 1.7% in most cases. It has also 

been a challenge to assess the extent of progress towards the 

millennium development goal 5 target of improving maternal 

health due to lack of reliable data, especially in developing 

countries (WHO, 2010). 

           Maternal mortality has been difficult to measure accurately 

in rural areas. This is because the facts are hardly reported for 

cultural reasons. Maternal mortality ratios in most Sub- Saharan 

African countries range from 600 to 999 per 100,000 live births. 

In poor settings, home delivery is usually the cheapest option, but 

is associated with attendant risks of infection and lack of available 

equipment should complications occur. In developing countries, 

specifically in sub-Saharan African countries, many women do not 

have the good fortune to be attended to by skilled personnel during 

childbirth. This lack of skilled attendance could be considered as 

one of the major factors in maternal and infant mortality. 

          Nigeria has continued to witness a high maternal-mortality 

ratio, with substantial variation across its regions. Despite this, the 

use of reproductive health services remains low, and home 

delivery among women of child bearing age is widespread, hence 

maternal morbidity and mortality remains a public health problem 

(WHO, 2012). According to United Nations and World Bank 

(2005) statistics, an estimated 144 women die each day in Nigeria 

from pregnancy and related complications, making it one of the 

worst countries for women to deliver babies in the world.  

B 
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          The determinants of maternal mortality include access to 

health services, socio-economic status, pregnant women’s health 

status as well as the reproductive behavior of the women (WHO, 

2010). Evidence shows that illiteracy is one of the reasons why 

mothers choose to deliver at home in preference health facilities 

(hospitals or clinics). Some illiterate women always consider 

home child birth as natural, cheap and does not have any risk 

involved (Gabrysch and Campbell, 2009).The cultural belief in 

northern Nigeria that a woman’s nakedness should not be seen by 

another man aside her husband is believed to be another reason 

why women choose to deliver at home(WHO,2005). 

           Economic accessibility is also seen as a problem associated 

with home delivery. The financial capacity of the family that is the 

household head in relation to the costs of a facility delivery 

including transportation costs in moving to the hospital is one of 

the major reasons why women or families with low financial 

capacity choose to deliver at home. In Nigeria the majority of 

women in their reproductive age deliver at home, according to the 

National Demographic and Health Survey (NDHS, 2008) with 

regional variations. The northern part of the country has the 

highest and most of these home deliveries are not attended by 

skilled personnel. Socio-demographic, availability of health 

services, accessibility, behavior and attitudes of the health workers 

and socio-cultural issues affect delivery in health care facility 

(Mrisho, et al., 2010). 

           Global initiatives to intensify policy intervention for 

maternal mortality began with the Safe Motherhood Initiative in 

1987, which was a response to growing recognition that primary 

health-care programmes in many developing countries were not 

adequately focused on maternal health. The 1994 International 

Conference on Population and Development strengthened 

international commitment to reproductive health. The focus on 

maternal mortality was sharpened when reduction in maternal 

mortality became one of eight goals for development in the 

Millennium Declaration of the Millennium Development Goal 

(Obaid T.A, 2009).The number of women dying due to pregnancy 

and childbirth has decreased by 34% from an estimated 546,000 

in 1990 to 358, 000 in 2008.Progress is notable, but the annual 

decline rate is less than half of what is needed to achieve the 

Millennium Development Goals. To achieve the Millennium 

Development Goal, the annual decline rate should be 5.5% instead 

of the current  2.3% (WHO, 2010).In Sub-Saharan Africa, where 

1 in 22 women risks dying from maternal causes in her lifetime, 

the adjusted maternal mortality ratio (MMR) was 900 deaths per 

100,000  live births in 2005 (WHO, 2007). This study investigates 

the utilization of health services in Kerang District of Plateau state, 

Nigeria. 

 

II. METHOD OF STUDY 

The study area 
          Kerang is one of the districts in Mangu local government 

area of plateau state.The Kerang highlands are located in Mangu 

Local Government Area which is about 88 kilometers from Jos, 

the capital of Plateau State. Kerang comprises of ten villages, it 

borders Kombun to the north, Panyam and Pankshin to the east, to 

the south Bwonpe, and Ampang to the west. These beautiful 

volcanic mountains are the source of cool, enchanting springs, 

which supply water to the popular spring water company 

(SWAN).  

Method of Investigation 

          The study made use of both primary and secondary source 

material, The primary source were focus group discussions and 

administration of questionnaire A total of five Focus Group 

Discussions ( FGDs) one in each selected village was conducted. 

The selection of the discussants was done to ensure broad 

representation of the participants in terms of age and educational 

status. The number of discussants for each session ranged from 8-

12. The researcher guided the discussion; an observer recorded 

and took notes. All the discussions were taped recorded. Tape 

recording and note taking were used to check and complement 

each other. Administration of questionnaire to women within the 

reproductive age group (15-49 years) in Kerang District. The 

secondary sources constitute information from journals, literature, 

papers, internet among others.  

 

Analytical Technique 
          The analytical tools employed for the study were descriptive 

statistics and chi-square statistics. The chi-square is a non 

parametric statistical technique used to determine if the 

distribution of observed frequencies differs from the theoretical 

expected frequency.  All the data generated at the end of every 

FGD and IDI were transcribed. Verbatim transcriptions were 

made for all tape-recorded FGDs. Thereafter, all the transcripts 

were coded. The edited reports of each of the interviews were 

prepared by themes and the key findings were noted and sorted. 

This enabled the pooling of similar ideas and statements under a 

particular code across variables which was used to support the 

quantitative findings. 

 

Ethical Considerations 
          Ethical approval to conduct the study was sought and 

obtained from the health department of  Mangu Local Government 

Area .Permission to conduct the study was also sought from 

Kerang district Head and Verbal consent was obtained from 

participating mothers. To maintain confidentiality for 

participating mothers, names were not used on the questionnaire. 

Unwilling participants were allowed to withdraw from the 

interview. 

 

III. RESULT AND DISCUSSION 

Health Care Services 
 

Table 1:The types of health care facilities, means of transport 

and distance to health care facilities 

 

Characteristics Variable Frequency Percentage 

Types of Health 

Care Facilities 

 Private                 35 18.2 

 PHC                121 63 

 Traditional 

Healer 

                9 4.7 

 Faith Based 

Center 

                27 14.1 

Total                 192 100 
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Means 

of  transport to 

health centre 

Foot                 97           50.5 

 Bicycle                 11           5.7 

 Motorcycle                 54           28.2 

 Vehicle                30           15.6 

Total                192           100 

Distance To 

Health Facilities 

<1km               125           65.1 

 <2km                49            25.6 

 <3km               16            8.3 

 >3km                02            1 

Total                 192          100 

Source: Fieldwork 2019. 

 

          Information on types of health care, means for transport and 

distance to health care facilities  are contained in table 2.The table 

shows that 121( 63%) of the sampled respondents  go for antenatal 

services in primary health care centres;35 ( 18.2%) to the private 

clinics, 27(14.1%) to faith based centers and 9(4.7%) 

to  traditional homes. Most discussants in the focus group 

discussions affirmed that most of them utilization antenatal 

services in Primary Health care centers, the reasons being that 

primary health care services are relatively cheap and that there are 

subsidies from the government, that any woman that attends 

antenatal care should have a subsidy of 5,000naira, but this is not 

effective all over the state. This is to encourage pregnant women 

to utilization Antenatal care and to reduce maternal and infant 

mortality 

          Exactly half 97(50% ) of the sampled respondents  used  

foot as their means of getting to the health centres,11(5.7%) used 

bicycles, 54(28.1%) used motorcycles, and  54(15.6%) used 

vehicle. Majority 125( 65%) of the sampled respondents travelled 

distance less than 1km to their health Care facilities , 49(25.5%) 

travelled a distance of 1ess than 2km to the health Care centre,16( 

8.3%) travelled less than 3km while 2(1%)travelled 3km and 

above to health centers. 

          During focus group discussion most of the women reported 

that sometimes pregnant women may lack money to transport 

themselves to the health centres, and Health centre are sometimes 

located in long distances which discourage pregnant mothers to go 

and seek for treatment. The discussants reported that within their 

community, even though the distance is not a problem, but lack of 

trained personnel, bad attitude of health workers, and cost of drugs 

are some of the factors that made them opt for alternative medicine 

such as traditional Healers who are indigenous and understand 

them.”   

 

Table 2: Illness and perception of Treatment 

 

Characteristics Variables Frequency Percentage 

Illness in the  Past 

12 months 

Yes 134 69.8 

 No 58 30.2 

Total  192 100 

Sought for 

treatment 

Place of treatment 

Yes 

Self 

treatment 

chemist 

134 

25 

28 

17 

100 

18.7 

20.9 

12.7 

Private 

Primary 

health care 

Traditional 

healer 

48 

16 

35.8 

11.9 

Source:2019. 

Total   134 100 

Satisfaction Yes 96 71.6 

 No 38 28.2 

Total   134 100 

Best like about health 

care facilities 

Health worker 

friendliness 

36 26.9 

 Drugs Availability 56 41.8 

 Provision of needed 

Care 

42 31.3 

 Others  0 0 

Total   134 100 

Least like about Health 

Care facilities 

Difficulty to get there 2 1.5 

 Service or drugs cost 52 38.8 

 Transport cost 0 0 

 Waiting time 56 41.8 

 Health 

workers  attitude 

24 17.9 

Total   134 100 

 

          Information on illness in the past 12months, place sought 

for treatment, satisfaction, best likes and least likes about antenatal 

services contained in  table 10.The table shows that a total of 134 

(69.8%) of the sampled respondents were ill in the past 12months-

indicating that 58 (30.2%) of the respondents were not ill. Of those 

that were sick in the last 12 months, all respondents sought for 

treatment. This indicates the level of patronage of antenatal 

services by women in the study area. About 58( 71.6% ) of the 

sampled respondents were satisfied with the treatment sought, 

while those that were not satisfied with treatment in the various 

health care facilities used for antenatal services were 38( 28.4%) 

The table also shows that 56 (41.8%) of the sampled respondents 

best like about antenatal services  in various health care facility 

was because drugs were availability,42( 31.3%) was because they 

provided the needed care,36( 26.9%) because of the friendliness 

of the health workers. The least like about utilization of antenatal 

services in the various health care facilities was  waiting time 56( 

41.8%),service or drug cost  52(38.8%),health worker attitude 

24(17.9%) and Difficult of getting there  2(1.5%). 

 

          A discussant summarized what they feel less about the 

health facilities that: 

 Most women are intimidated by health providers which 

demoralize them from seeking quality Antenatal care. For 

instance, when I come go for ANC and the nurses start examining 

me, they abuse me and even blame me for getting pregnant at a 

young age, yet I got pregnant without knowing. They say “What 

were you looking for you young girl? Now you are going to die 

innocently. The end result of this is that I am not going back for 

ANC as I fear the health workers attitude, 

This statement negates the achievement of the MDGs goals 4,5and 

6” 
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Table 3:  Life birth in the last five years. 

 

Characteristics Variable Frequency Percentage 

Infant  born alive in 

the  last five years 

None 30 15.6 

 One  96 50 

 Two  61 31.8 

 Three and 

above 

5 2.6 

Total   192 100 

How many of those 

infants are alive in the 

past five year 

None 32 16.7 

 One  114 59.4 

 Two  45 23.4 

 Three and 

above 

1 0.5 

Total   192 100 

Source: Fieldwork 2019. 

 

          Information on life birth in the past five years contained in 

table 11 .The table reveals that 96(50% ) of the sampled 

respondents had one child in the past five years,61 (31.8%) gave 

birth to two children, 5(2.6%) gave birth to three children and 

above while 30(15.6%) of the sampled respondents did not give 

birth in the past five year. Slightly more than half 114(59.4%) of 

the sampled respondents had one child alive in the past five years, 

45(23.4%) had two children alive,1(0.5%) had three and above. A 

further look at table 10 shows that there some deaths in the locality 

in the past five years. The deaths may be attributable to some of 

the women who do not attend antenatal clinic, where they will be 

examined for any complications that may arise during pregnancy 

and some may attend, but didn’t give birth  in the clinics. 

 

4.4: BENEFITS OF ANTENATAL CARE SERVICES 

 

Table 12: Benefits of attending antenatal care 

 

Characteristics Variable  Frequency  Percentage 

Benefits of 

antenatal care  

Check danger 

signs 

160 41.8 

 Check that the 

baby is growing 

well 

43 11.3 

 Be immunized 75 19.5 

 Learn how to 

prepare for 

healthy birth 

56 14.7 

 Learn how to 

care for 

newborn 

27 7.0 

 Others  22 5.7 

Total   439 100 

Source; Fieldwork 2019. 

 

          Respondents views on the benefits of attending antenatal 

care is contained on table 12.The table shows that 160(41.8%) 

were of the opinion that it is to check the danger signs, 43 (11.3%) 

to check that the baby is growing well, ,75(19.5%) to be 

immunized,56(14.7%) to learn how to prepare for a healthy 

birth,27(7.0%) to learn how to care for newborn; while 22 (5.7%) 

to attend antenatal for other reasons. 

 

IV. DISCUSSION AND FINDINGS 

          Slightly more than half 50.5% of the participants use foot as 

their means of transportation. Unreliable transport is also a barrier 

to access skilled delivery in rural areas, failure to plan in advance 

for transport cause higher number of women to deliver in their 

homes even if they had planned to deliver in health facilities 

(Mrisho et al, 2007;Magoma, M., 2010). Similar findings have 

been documented by study done in Nepal where by women who 

planned to deliver in health facilities 18% delivered at home due 

to lack of transport (Bolam et al, 1998). In rural Tanzania for 

instance 84% of women who give birth at homes are intended to 

deliver in health facility but due to transport problem and long 

distance to health facilities they end up delivering home (Bicego 

et al 1995). 

          Study shows most participants (65%) travelled a distance 

less than 1KM to attend antenatal clinic. This agrees with studies 

carried out by to Lekan and Sanni (2010), there is a general 

consensus among a researcher investigating the relationship 

between distance and utilization of healthcare facilities, according 

to him, this relationship is that fewer people are willing to 

patronize a particular facility as the distance from it increases. 

Empirical investigations revealed the existence of other factors, in 

addition to distance, as influencing the patronage pattern of 

healthcare facilities. For instance, Adejuyigbe (1973) 

demonstrated that attendance at each medical centre in Ife region 

is a function of both types of service available there and the 

distance from other center providing similar services. Okafor 

(1977) analyzed the spatial distribution and efficiency of hospital 

facilities in the old Bendel (now Edo and Delta) State. He found 

that there were discrepancies between the population distribution 

and the distribution of hospital facilities. (Olajuyin et al,1997) 

investigated the effect of location on the utilization of healthcare 

facilities in Irewole Local Government Area of Osun State, 

Nigeria. They found that healthcare facilities were unevenly 

distributed among the settlements and that the distance was a 

paramount factor. Ajala et al.(2005) studied accessibility to 

healthcare facilities as a panacea for sustainable rural development 

in Osun State, Nigeria. A study that was carried out by Sheldon 

(1981) in three rural areas of Guatemala, shows that the vast 

majority of persons have a reasonably good access to health 

service, even taking bad roads and slow travel times into account. 

Furthermore, the ministry of health has strategically located its 

facilities in congruence with rural market centre, which virtually 

the entire population visits regularly. Analysis of one thousand 

eight hundred (1800) actual patients visits however, shows that 

most of the patients cover only short distances. Several other 

studies also found that physical proximity of health care services, 

especially in the developing countries, plays an important role in 

utilization of these services (Airey, 1989; Paul, 1991).  
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          In a study in Bangladesh, Bahaman and colleagues (1982) 

found that geographical distance is one of the most important 

determinants of health care service utilization in rural areas. Most 

literatures indicate that there is a positive relationship between 

distance and utilization of health facilities in general. Erinosho 

(1998) in one of his studies on the relationship between spatial 

location and use of health facilities revealed that patients who 

reside near health facility are more likely to utilize the facility than 

those who are residing far away, because of travel time and 

transportation costs. Stephenson and Matthews (2004) also 

revealed that distance needed to travel to the nearest health facility 

in Mumbai, India, among migrants, was cited a serious problem 

that prevents women from receiving prenatal care and delivering 

in a medical institution. 

          The study shows that the vast majority of 38.5% of 

participants earn less than five thousand naira only monthly 

(#5,000).This also is in consonance with the studies in sub-

Saharan African countries most people are living under the 

poverty line and with low financial accessibility. A study 

conducted in South Africa on utilization of maternal health service 

shows that lack of financial resources for transport and distance to 

health facilities were the greatest barrier, (Tlebere et al., 2007) 

inability to pay long distances from health facilities to residential 

areas, combined with high transport cost contributed to low 

utilization of PMTCT services. Okafor (1982) has argued that the 

idea of travel cost has serious implications for the location and use 

of health care services. Most potential users do not want to spend 

much money on transport as observed by Owumi and Jegede 

(1991). 

          Majority (53.1%)  of the participants did not know the 

number of times that a pregnant woman should attend antenatal 

clinic , many studies have demonstrated the Antenatal care 

contributes to good pregnancy outcomes and oftentimes benefits 

of antenatal care are dependent on the timing and quality of the 

care provided, (WHO and UNICEF, 2003). It has been shown that 

regular antenatal care is necessary to establish confidence between 

the woman and her health care provider, to individualize health 

promotion messages, and to identify and manage any maternal 

complications association between lack of antenatal care and 

perinatal mortality, low birth weight, premature delivery, pre-

eclampsia, and anaemia (Ahmed and Das, 1992a). 

          In a study conducted in Mexico by (Coria-Soto et al., 1996) 

inadequate number of visits was associated with 63 per cent higher 

risk of intrauterine growth retardation. Similar results were 

reported in a Bangladeshi study where birth weight was positively 

correlated with the frequency of visits at antenatal clinics . These 

are some of the prevailing traditional beliefs and practices among 

most of the communities in some part of Nigeria that hinder the 

full utilization of modern health facility in general and maternal 

health care services in particular. 

 

V. CONCLUSION 

           The role of education and literacy in the use of services and 

the perception of receiving all the treatment needed is evident in 

this study. It was found that if women had the choice though, most 

of them would use formalized or conventional medicine. The 

study also highlighted the importance of access issues to health 

care seeking. These factors involved costs associated with seeking 

treatment, distance and the time taken to travel to health care 

facilities. Most of the population that sought antenatal care felt 

their needs were met, although some number did not seek 

antenatal care. The study results show that while women did not 

always have the means or the motivation to use health care 

services, these services may also not have the expertise to assist 

them. This study did not independently assess the quality of the 

treatment available to people, only the perception of satisfactorily 

receiving antenatal treatment needed.. 

          In order to develop longer term solutions to the problems of 

motivating women to use health care services and comply with the 

required time to start visiting and the number of visits to health 

facilities, so as not to further increase problems of pregnancy 

complications; good quality health care services that are accessible 

and adequately resourced, need to be provided to the consumer. 

This is not a new concept and is certainly not an issue which is 

completely relegated to the domain of developing countries. It is 

tempting to self-diagnose and take medication or hope to feel 

better, rather than expend time and money on something that may 

just cure itself.  

          The prioritization of scarce resources for health care in the 

study area is particularly important. This requires information 

regarding the communities using these services and identifying 

where gaps exist. Quality health care that is comprehensible to 

women, affordable and accessible should be the goal of the 

government. 

 

VI. RECOMMENDATIONS. 

           In order to reduce maternal  and  infant mortality, there 

should be a considerable improvement in the health and well being 

of women in Kerang district; the following recommendations are 

proffered:  

          1. There should be adequate public enlightenment, with the 

involvement of traditional institutions on the patronage of 

antenatal care services. It is believed that this awareness will have 

long lasting effect on the perception and attitude of women 

towards patronage of antenatal care services which will invariably 

reduce both maternal and infant mortality rate among women in 

Kerang district.  

          2. The health system must be strengthened, equipped with 

adequate facilities so that they are able to offer a continuous care 

from conception through pregnancy and delivery.  

          3. There should be a general improvement in the socio-

economic status of the women at large, including the availability 

of free and compulsory education up to at least secondary level.  

          4. There is need to provide needed care which is 

comprehensive, culturally sensitive and which respond to the 

needs of child bearing women and their families.   

          5. In order to ensure that every woman has undeniable 

access to antenatal care services, there is a need to establish 

maternity waiting homes, maternal centers in those areas where 

access to road and transportation are unavailable. 
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Abstract- Gelatin is a protein resulted from partial collagen hydrolysis made from animal’s skin or bones. Mahi-mahi or lemadang fish 

is one of the large pellagic fish commercialized as fillet while its bone and skin was mostly unused and thus suitable to produce gelatin. 

Objective of this study was to found out the best physicochemical properties of gelatin made from mahi-mahi skin after curing for 6, 7 

and 8 hours using tartaric acid. Best result shown in 8 hours curing with rendemen 14,04%, gel strength 14,75 N, viscosity 6,52 cP; 

protein content 86,18%; fat content 0,46%; water content 8,18%; pH 4.87 and glicyn amino acid content 23,09% and prolin 13,22 as 

the main amino acid structure in gelatin. 

 

Index Terms- gelatin, gel strength, viscosity, yield, proxsimate 

 

 

I. INTRODUCTION 

Gelatin is denatured protein made from collagen tissue through thermo-hydrolysis process and is reversible. Gelatin has typical 

trait such as able to expand in cold water, able to form film, affect material’s viscosity, and able to protect colloid system (Saputra, 

2015). Physical trait that highly affect gelatin’s quality were gel strength, viscosity and melting point. These traits were influenced by 

several factors such as solution used in curing process, solution’s concentration, curing duration, heating temperature, pH and salinity. 

Factors during gelatin extraction process, such as curing duration and extraction temperature might also influence its trait (Tazwir et al., 

2007). Curing process is a collagen denaturation process (triple helix) into single helix. Curing process might use acid or alkali solution 

however acid solution was common to use in order to produce more rendemen and shorter duration compared to using alkali solution 

(Siregar et al., 2015).  

 

Mahi-mahi fish is one of the fish commercialized as fillet product thus its skin and bones were unused and contributing to higher 

environmental pollution. Therefore, this study would like to produce gelatin made from the skin of mahi-mahi fish through modifying 

the curing treatment in order to found out the best physicochemical characteristic of gelatin made from mahi-mahi fish. 
 

II. MATERIALS AND METHODS 

 

Main materials used were skin of mahi-mahi fish and obtained from CV. RUM Seafood, Sidoarjo. Other materials were tartaric 

acid (C4H6O6), NaOH, aquadest, aluminum foil and filter paper.  

 

 Method used in this study was complete random design with 3 treatments and 6 replications. Treatments used were variation 

in curing duration for 6, 7 and 8 hours. Gelatin production processes were cleaning the skin from any meat and debris. It was cut into 1-

2 cm, and weighed to 100 gr to be cured in NaOH 0,1N for 2 hours with ration 1:3 (w/v) to eliminate non-collagen protein. It was rinsed 

with aquadest to reach neutral pH and then cured using tartaric acid solution 0,05 M with variation in duration of 6, 7 and 8 hours using 

ratio 1:3 (w/v) and rinsed to reach neutral pH. Aquadest was added with 1:3 ratio (b/v) and extracted using water-bath in 60°C for 12 

hours. Next, it was filtered and poured into tray to be dried in the oven using 60°C for 48 hours and gelatin sheet was obtained. Analysis 

was done for rendemen, gel strength, viscosity and amino acid to obtain the best treatment.  

. 
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III. RESULT AND DISCUSSION 

3.1 Yield 

Rendemen yield in gelatin made from mahi-mahi fish with curing variation was ranged between 11.87%-14.04%. Figure 1 

shows that longer curing produce higher rendemen. This occurs due to acid that could change the triple helix structure of collagen into 

single helix structure in which longer interaction between acid with collagen would means more collagen converted into gelatin. It would 

brought more result during gelatin extraction process. According to Trilaksani et al., (2012) rendemen value would highly relate with 

the amountof collagen converted and transformed into gelatin. Amount of gelatin rendemen would be influenced by amount of H+ ion 

to change its triple helix into single helix structure. The tendency to hydrolyze collagen would reach its limit if H+ ion hydrolyzes 

collagen further and thus changing its physical and chemical properties. 

 
Figure 1. Yield of gelatin from mahi-mahi skin 

3.2 Gel Strenght 

Gel strength of gelatin made from mahi-mahi fish under curing treatment was ranged between 13.87-14.75 N. Figure 2 shows 

that longer curing means higher gel strength. Gel strength value was influenced by the length of amino acid chain being formed. Longer 

amino acid chain means higher gel strength. According to Azara (2017), collagen hydrolysis by H+ ion occurs during curing process 

whereas longer curing means hydrolysis process would also continue and thus would affects the polypeptides chain length. 

 
Figure 2. Gel strength of gelatin from mahi-mahi skin 

3.3 Viscosity 

Viscosity result from gelatin made from mahi-mahi fish skin was ranged between 5.61-6.52 cP. Figure 3 shows that longer 

curing means higher viscosity value. Viscosity value would be related with the gelatin’s molecular weight while molecular weight was 

also related with amino acid chain length. Longer amino acid chain length means higher viscosity. Other than this, viscosity value would 

also caused by hydrodynamic interaction between molecules, pH and concentration of the curing solution/agent (Juliasti et al., 2014). 

Viscosity result in this study was in line with gelatin standard value according to GMIA which ranged from 1.5-7.5. 
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Figure 3. Viscosity of gelatin from mahi-mahi skin 

3.4 Protein Content 

Protein content of gelatin made from mahi-mahi fish skin was ranged between 80.97%-86.18%. Figure 4 shows that longer 

curing causing higher protein content. This might occur because during acid curing process, it would change the triple helix structure 

into single helix. Longer curing would also means that interaction between acid and collagen would be longer and erode more gelatins 

during extraction and thus its protein content was quite high. Gelatin with high protein content indicates that it has good quality. Gelatin 

with high protein content was expected to add more nutrients into its subsequent processed food made from it (Sasmitaloka et al., 2017). 

 
Figure 4. Protein content of gelatin from mahi-mahi skin 

3.5 Fat Content 

Fat content of gelatin made from mahi-mahi fish skin under various curing treatment was ranged 0.46-0.83%. Figure 5 shows 

that longer curing causing lower fat content. Curing that use alkali solution and acid solution might decrease gelatin’s fat content. High 

fat content would affect its quality whereas lower fat content means higher quality because it lowers the possibility of rancid gelatin 

(Shon et al., 2011). 

 
Figure 5. Fat Content of gelatin from mahi-mahi skin 

3.6 Water Content 

Water content of gelatin made from mahi-mahi fish skin under various curing treatment was ranged between 6.91-8.18%. 

Figure 6 shows that longer curing causing higher fat content. Longer curing would cause longer contact of H+ ion with the skin and 

causing higher water content due to hydrogen bond in tropocollagen would be hydrolyze and creating tropocollagen chains that losing 

its triple helix structure and would be making the skin puffed and more solution/agent would penetrate the skin (Fauziyyah et al., 2017). 

Water content within gelatin would be influenced by its drying and curing process. Drying process would relate with the water loss in 

gelatin while curing would related with its water absorption. 
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Figure 7 Water content of gelatin from mahi-mahi skin 

3.7 Acidity 

Acidity of gelatin made from mahi-mahi fish skin under various curing treatment was ranged 4.87-6.02. Figure 8 shows that 

longer curing means stronger acidity. In other words, curing would create better pH value or almost neutral because in curing process, 

the acid would not be absorbed into the fibril collagen tissue and thus during rinsing, this acid solution would be cleaned easily. Standard 

of gelatin pH based on GMIA is 3,8-5,5. 

 
Figure 8 Acidity of gelatin from mahi-mahi skin 

3.7 Amino Acid Profile 

Amino acid is protein constituent and consists of one C central atom which binds covalently. Amino acid can be grouped into 

two main category, essential amino acid and non-essential amino acid. Essential amino acid is amino acid that cannot be produce by the 

body and should be obtained from the food while non essential amino acid is the amino acid produced by the human body. The profile 

of amino acid in gelatin made from mahi-mahi skin with best curing treatment for 8 hours can be seen in Table 1.  
 

No  Parameter  Unit Result 

1 L-Serin % 3.29 

2 L-Asam Glutamat % 10.21 

3 L-Fenilalanin % 1.74 

4 L-Isoleusin % 1.34 

5 L-Valin % 2.44 

6 L-Alanin % 9.42 

7 L-Arginin % 6.49 

8 Glisin % 23.09 

9 L-Lisin % 4.03 

10 L-Asam Aspartat % 5.21 

11 L-Leusin % 2.85 

12 L-Tirosin % 0.24 

13 L-Prolin % 13.22 

14 L-Threonin % 2.21 

15 L-Histidin % 0.56 
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Largest amino acid content of gelatin made from mahi-mahi fish skin was glycin with 23.09% followed by L-proline 13.22%, 

while the least amino acid was L-tirosin 0.24%. Glycin and proline is the main amino acid that constitutes the gelatin. Amino acids 

constituting gelatin would form peptide-bond with transformed unit glycin-proline-hydroxyproline, whereas composition and sequence 

of amino acid in gelatin would be different from one to another, depends on its species and its tissue type but it will always contain 

glycin, proline, and hydroxyproline with high percentage (Puspaswati et al., 2017). Gelatin with high glycin and proline as its amino 

acid would have higher gel strength (Santoso et al., 2015). Glycin and proline amino acid also has its important role in the physical 

characteristic of gelatin. Glycin content in gelatin was highly important in water binding effort when applied to the products (Pranoto et 

al., 2011) 

IV. CONCLUSION 

The best treatment in the making of gelatin made from mahi-mahi fish skin was 8 hours curing process with rendemen of 14.04%, 

gel strength 14,75N, viscosity 6,52 cP, protein content 86.18%, fat content 0.46%, water content 8.18%, pH 4.87 also glycin content of 

23,09% and proline content of 13,22%. .  
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Abstract- With the current speedy development of computer 

technology, scholars have attempted to accept artificial 

intelligence on education. Computer networks have been 

developed by both scientists and educationist using computer-

aided instruction systems to develop programs to test and improve 

the educational performance of students. A long-sought goal in 

education is being sought by instruction and integrating sound 

assessment. Current advances in educational measurement and 

artificial intelligence have positioned this aim within reach of 

people. Leveraging assessment information could improve 

intelligent education systems information that is collected from 

different sources (e.g., formative and summative information), 

hence, reporting useful approach in accomplishing the expected 

goals in education. Therefore, this article provided evidence on the 

role of different artificial intelligence in the educational sector, 

summarises the uniqueness of successfully, used intelligent 

educational systems, and provides an evidence-based approach. 

This paper is divided into four sections. The first section is the 

introduction of the study. Next is followed by the literature review 

of AIEDs. Next section three, the contributions of AIED for the 

development of education and lastly, section four the conclusion 

of the study. 

 

Index Terms- Artificial Intelligence, Scholars, Computer 

Technology, Education, Educationist, Scientist. 

 

I. INTRODUCTION 

t the beginning of computer technology, there are several 

claims that computers can assist in educational instructional 

practice and can, therefore, improve learning among students. 

Computer Technology is not only seen as a simple tool for human 

interaction, but it is also, a performer in the human technological 

environments (Levy, 1993, 1998) which not only supports it but 

also change the mindset and reorganizes human 

thinking(Gadanidis, 2017). Since the development of computer 

technology in education in the early 1960s, its usefulness in 

teaching has been on the increase (Voogt & Fisser, 2015). One of 

the best factors of the computer at its early development is the 

security, ability to compute, intercepting decrypting messages, 

gunnery tables' generation, and military application.  

           Currently, the usage has gone beyond that, because 

computers have now been shrunk to a point it can be used for 

several other activities from education to medicine and 

engineering (Gollmann, 2010). It is difficult to deny the fact that 

the computer has taken a prominent role in our society at the 

present day. This quest for according to Jay and Lukers (2018) has 

made man to have a desire to understanding the present and 

predicting the future better. The use of algorithms to assist in 

achieving this knowledge have been around for many years, 

together with artificial intelligence (AI) approaches to enable 

computers to motive about effects that usually need human 

intelligence. Hence, the growth in the usage of computer gives rise 

to the development of Artificial Intelligence (AI). 

           The word Artificial intelligence is a broad advanced 

discipline which is on the increase, and a significant study 

direction in the various fields of technology and computer science 

(Liu, 2010). According to Hamet and Tremblay (2017), AI implies 

the use of a computer system to form intelligent actions with the 

least human interference. Also, Krittanawong, Zhang, Wang, 

Aydar, and  Kitai (2017) looks at AI as a field of computer science 

that has an objective that imitates the thought of human processes, 

knowledge storage, and learning capacity. Therefore, using AI in 

the field of education is an opportunity to improve the educational 

sector like that field of science and technology. The field of AI in 

education uses systems or techniques from cognitive science and 

AI for a proper understanding the characteristics of teaching and 

learning thereby, building systems to assist learners in having a 

new understanding of concepts and skills (Du-Boulay, 2016). The 

study on AI Artificial Intelligence in Education (AIED) has 

significantly undergone changes and developments over many 

decades (Roll & Wylie, 2016). 

           Mostly, the intelligent systems that are used in AIED that 

used the computer system as well as other devices are mainly 

designed for personal use or businesses and not particularly for 

educational purposes (Timms, 2016). The development of AIED 

has generated several other software that are used in the 

educational system. The acceptance of AI in our educational 

system has improved the standard of our educational system. The 

AIED used are categories' into many parts that are depending on 

the usage. Although, this study will consider four of the AIED 

from the nine identify to look at the differences and usage in 

educational sector. For instance, the Virtual Facilitator, 

Automated Grader, ChartBot, Chat Campus, Adaptive Learning, 

Smart Content, Data Accumulation, Personalized Learning, 

Proctoring, and Crafter AIEDs. 

 

II. LITERATURE OF THE STUDY 

           One of the most important subjects in computer science is 

the AI which have been studied for many decades (Benko & Sik 

Lányi, 2011). This section provides the literature on the AIED 

A 
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softwares used in various educational developments. The section 

is divided into four subsections. These sub-sections are (i) 

automated grader, (ii) Adaptive learning, (iii) chatbot, and (iv) 

virtual facilitator. 

 

2.1.1 Automated Grader (AG) AIED 

           This is a smart computer technology used in educational 

learning environment in evaluating and scoring of students. The 

concept AG is the basic principles of AI and machine learning that 

is quick, cheap, and without bias like human beings. There is 

virtually no denial task conducted using manual grading takes 

longer time, and making the process highly expensive. The 

Automated Essay (Grader) Scoring (AES), according to Dikli 

(2006) is a technology using the computer to score and evaluate 

the written prose of students. Students to be assessed and make 

academic excellent among them, the essential element is essay 

writing. Grader in education is reported to be the most important 

and useful tool in determining outcomes of learning (Zupanc & 

Bosnić, 2017). Automated easy in the evaluation of student 

represents a useful and practical solution to the task. However, 

Zupanc and Bosnić (2017 identifies the weakness of automated 

grader is focusing on the vocabulary, limited consideration of text 

semantics and text syntax. 

           The AI that is powered automated grader is one of the 

newest advanced technologies that schools and colleges are using 

heavily. This system does not only reduce the over delay and 

workload of lecturers, but it also provides less time for making 

assessments of easy and making the scoring system less 

complicated. Furthermore, testing of other frameworks has 

sparked more interest in new approaches to the development of 

automated grading, using different methods mainly aiming to 

provide good feedback on the testing skills of the software 

(Edwards & Pérez-Quiñones, 2007). This has made tutors to 

consider adding testing techniques using their own courses, in the 

classroom and making an automated grading system more 

valuable. Geigle, Zhai, and Ferguson (2016) the automatic grading 

is an important technology in scaling up learning at all levels. 

           Figure 1 below is the automated grader that work and 

provide predictions that are closely matched to those made by man 

graders. The software is fast and proves to be reliable when put in 

used (Sil, Ketelhut, Shelton, & Yates, 2012). The usage of the 

machine in advance statistical technique is proved to be efficient. 

The result obtains from the grader is found to be similar to that of 

a human being. In addition, linear regression techniques is mostly 

used for model training along with ensuring the use of different 

other classification and put clothing techniques or assessing and 

easy. Automated grader represents a practical solution to statistical 

modeling among teachers and students (Zupanc & Bosnic, 2014). 

Also, processing of natural language, automatic plagiarism 

detection, smart techniques is applicable using automated grader. 

 

 

 
Figure 1: Automated Easy Grading System 

 

 

2.1.2 Adaptive Learning AIED 

           Adaptive learning in the previous work on improving 

student learning focuses only on a single source of information 

personalization, like learning style, learning achievement, and 

learning style. Other scholars considered based on two primary 

sources of personalization of information using learning behavior 

and personal learning style(Tseng, Chu, Hwang, & Tsai, 2008). In 

learning technology not all are adaptive learning because of their 

different usages. Adaptive learning is a tool used in educational 
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technologies which can respond to interactions of students in real-

time by providing automatic respond with individual support. 

Therefore, adaptive learning is becoming increasingly significant 

when it comes to m-learning (Garcia-Cabot, De-Marcos, & 

Garcia-Lopez, 2015). The tools for adaptive learning collect 

information that is specific about students' behavior individually 

through tracking the way they answer questions. Games that are 

computer oriented tends to adjust difficulty in adaptive learning, 

thereby, continuously challenge other players in accordance with 

their abilities(Sampayo-Vargas, Cope, He, & Byrne, 2013).  

 

 

 

 

 
Figure 2.1 Adaptive Learning 
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Figure 2.3 Adaptive Learning Environments 

 

           Figure 1 and 2 above are the adaptive learning used for 

educational purposes. They provide a relationship between 

learning and student-teacher communication.  

 

2.1.3 Chatbots Artificial Intelligence 

           Today, the existence of intelligent agents imitating human 

characteristics is more relevant than ever. 

           The word chatbots were initially coined by Michael 

Mauldin in 1994 to describe conversational programs. Currently, 

it is one of the most relevant programs used for human 

imitating(Neururer, Schlögl, Brinkschulte, & Groth, 2018). 

Chatbots Is a computer program that allows a conversation via 

textual or auditory systems. The conversational system in AI is on 

the increase and bringing more significance to the educational 

sector, thorough chatbots. This is because Chatbots enables easy 

or simple interaction between computers and humans(Yan, 2018).  

The promising alluring and potential of social chatbots 

commercial values it is used as virtual assistants in many 

educational settings. Today, the use of chartbots existence is 

relevant than ever in imitating characteristics of human(Neururer 

et al., 2018). The programs are designed to realistically simulate 

how a man would have the behavior of a conversational partner. 

Chartbots are usually used in a dialog system for different practical 

conditions, which include information acquisition or customer 

service. In some cases, chatbots have sophisticated processing 

system, but several others are simple to use using keywords at the 

point of input, thereby, allow for a reply within the closest 

matching words, or the highest similar word pattern stored in a 

database. 

           Chatbots, is now classify into different categories such as 

e-commerce via chat, design, developer tools, analytics, customer 

support, finance, communication, shopping, social, sports,  food, 

education, health, entertainment, games, health, HR, marketing, 

news, personal, productivity, travel and utilities. Beyond chatbots, 

Conversational AI refers to the use of messaging apps, speech-

based assistants, and chatbots to automate communication and 

create personalized customer experiences at scale.  
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Figure 2.4 Chatbots 

 

 
Figure 2.4 Cahrtbots 

 

2.1.4 Virtual Facilitator AIED 

           In the real world, there is fear that AI will soon replace 

lecturers by a robot. Within the educational sector, computers have 

generated a new criterion of differentiation between those who 

have an issue of becoming included in the technocratic inclination 

deriving from the day by day use of computer and those who turn 

out to be isolated by not using them. This dissimilarity improves 

when computer science and communications come together to 

bring in virtual educational areas(García & García, 2005). This 

will happen when the combination of pupil and teacher in the 

space-time measurement is no longer a requirement, and where the 

digital text complements the written text, and then the virtual 

facilitator will take over (Mayer, Warmelink, & Bekebrede, 2013). 

Due to the importance of the program and its growth, it has moved 

to a new technology that is known as the "touchless technology" 

or "gesture technology" from virtual facilitators. This shows that 

virtual facilitators can act and respond like human in the same 

natural way, understanding and responding to both nonverbal and 

verbal cues. This has grown not only in education, health but in all 

other areas of human life (Liaw, Chan, Chen, Hooi, & Siau, 2014). 

The reality of living in a virtual facilitator is taken over by robots 

in some advanced countries and even developing economies 

making use of open education. The use of open education has 

increasingly become more frequent and proliferating (Tan & 

Pearce, 2012). 
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Figure 2.5 Virtual Facilitator 

 

 

 
Figure 2.6 Virtual Facilitator Touchless Technology 

 

III. CONCLUSION 

           The field of computer as a science has been trying to mimic 

human thought of learning, processes, knowledge storage and 

capacity for many decades. The introduction of AI in the field of 

computer science has gain entrance been recognised to take human 

activity in education and other fields. In the future as provided by 

the scientist and what is happening currently, human capabilities 

in the different field has been taken over by AI. The area of AI has 

become more popular nowadays and is improving for the last 

decades, shifting attention to it by the computer scientist  (Pannu 

& Student, 2015). Even though scientist measured significant 

positive effects of AI, some scholars are afraid that mongering is 

on the higher side to affect the AI development. However, AI 

philosophers of the future would also strictly put efforts as the 

‘dark age' of human development (Gurkaynak, Yilmaz, & 

Haksever, 2016). 
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Abstract- This study explored the effects of Experiential Learning 

Approach on the academic performance and motivation to learn 

physics of grade 10 students. This was conducted at Kinawe 

National High School (KNHS)  during the school year 2016-2017. 

The study determined the significant difference in the academic 

performance between the students taught with the experiential 

learning approach and those taught with the conventional method.  

          This study employed the quasi-experimental pretest-posttest 

control group design with two intact groups who were randomly 

chosen to constitute the experimental and the control groups.. An 

adopted motivation scale administered to the experimental group 

was used to assess the level of motivation of  students taught with 

experiential learning approach.. The statistical tools used were the 

mean, standard deviation and Analysis of Covariance (ANCOVA) 

at the 0.05 level of significance. 

          The findings of this study revealed that there was a 

significant difference in the academic performance between the 

students taught with experiential learning approach and the 

students taught  with the conventional method. The students taught 

with experiential learning approach had meaningful and 

significant learning experiences using the stages of the 

experiential learning approach.  

 

Index Terms- Experiential Learning, Conventional Method, 

Motivation to Learn 

 

I. INTRODUCTION 

he science education has continuously been searching for new 

and effective strategies in teaching in order to develop their 

competencies needed for their success. One of the approaches that 

meets this criterion is the experiential learning approach.  

          Experiential learning is referred to as learning through 

action, learning by doing, learning through experience, and 

learning through discovery and exploration. Dewey contends that 

in order for education to be progressive there has to be an 

experiential component to the lesson. He argues that by focusing 

only on content, the teacher eliminates the opportunity for students 

to develop their own opinions of concepts based on interaction 

with the information. Dewey said that not all experiences “are 

genuinely or equally educative” . He further suggests that in 

progressive education, the quality of the experience is essential. 

He also maintains that in order for education to be progressive, 

there must be a solid philosophy that privileges experiences that 

are “fruitful and creative”3 and that enhance subsequent learning 

experiences. 

          Experiential  Learning is an approach in teaching which 

offers the learners the opportunity to acquire skills and knowledge 

through first hand experiences, reflect upon those experiences and 

transform it to functional experiences in daily life situations. The 

classroom or laboratory can serve as a venue for experiential 

learning through embedded activities, problem based studies, 

guided inquiry simulation, experiments or art projects (Wurdinger 

and Carlson, 2010). 

          An existing problem in Kinawe National High School 

(KNHS) is the low academic performance  of the students in 

Science in all Grade levels. The National Achievement Test results 

in the past years and the students’ grade earned in the science 

subjects were consistently low despite the conduct of intense 

review sessions. There is a need for a teaching approach that 

would offer more  meaningful learning experiences to the students 

in order to address the existing problem on low academic 

performance in physics.  

          Experiential learning approach encourages different  

activities where students can reflect, develop knowledge  and 

apply what  they learn to a new situation in their daily life. It is 

about learning which depends on the basic skills and 

accomplishing or acting on more complicated skills in the future. 

The teaching-learning time can be extended to include off school 

learning activities and experiences which eventually are being 

reflected in the transfer of learning tasks into products and 

performances that constitute the constructed knowledge and skills 

out of these activities and experiences. 

 

This  study aims to find the answer to the following questions: 

1. What is  the academic performance  in physics  of Grade 10 

students    taught with the experiential learning approach and those 

students taught with the conventional method? 

2. Is there a significant difference in the  academic performance in 

physics  between those students  taught  with the experiential 

learning approach  and those taught with the conventional 

method? 

3. What is the motivation to learn physics among  students who 

were taught with experiential learning approach?  

 

II. RESEARCH DESIGN 

          The study used  a quasi- experimental non equivalence,  

comparison pretest, posttest research design. This design was used 

T 
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to investigate the effects of experiential learning approach on the 

academic performance in physics of the grade 10 students. The 

study used two heterogeneous intact classes respectively the 

experimental group and the control group. The experimental group 

was taught the experiential learning approach, while the control 

group with the conventional method (lecture method) using the K 

to 12 learning material for grade 10 science.  

          A pre-test was administered to both experimental and the 

control group using the researcher made validated test. The pre-

test served as the covariate of the study for both groups and was 

compared and treated as the independent variable of the study. The 

pre-test post-test results of the two groups were compared using 

ANCOVA  at 0.05 level of significance in order to control for the 

possible existence of extraneous variable that could cause 

variation between the experimental and control  groups.  

 

III. RESEARCH LOCALE 

          This study was conducted at Kinawe National High School 

(KNHS)  Kinawe, Libona, Bukidnon with a total students 

population of 547 in S.Y. 2O16-2017 .  The school also has its 

Senior High School with two sections. The teachers handling 

subjects in the junior high school (Grade 7-10) were trained in the 

K to 12 Curriculum . Some of the teachers as well in the junior 

high school were  trained in the senior high school program. 

Teachers were assigned to teach in wtheir own specializations 

except for some who were assigned to teach other subjects. 

 

IV. PARTICIPANTS OF THE STUDY:  

          The participants of this study are  the two intact 

heterogeneous classes of grade 10  students at Kinawe National 

High School for S.Y.2016-2017. These two classes were assigned 

as the experimental  group and control  group respectively. Out of 

the students in both groups, 30 select students from the 

experimental group were paired with another 30 students in the 

control group based on their grades in physics during the first 

grading period. The purpose is to have a control over probable 

intervening variables in the conduct of the study. Hence, the study 

used the static group comparison method.  

 

V. THE RESEARCH INSTRUMENTS 

A. Academic Performance in Physics 

          The research instrument  used in this study is a 30 item 

multiple choice researcher made academic performance test in 

Physics. The topics  included are categorized as follows: The Law 

of reflection,  images in plane mirrors, reflection in spherical 

mirrors, images formed by  concave mirrors and images formed 

by convex  This was patterned from the K to 12 Curriculum Guide 

of the Department of Education. The lessons  developed was   

guided by the Task Analysis Matrix (TAM). For proper 

distribution of topics, a Table of Specification   served  as guide in 

the construction of the test. The performance domains are: 

Remembering, Understanding, Applying, Analyzing, Evaluating 

and Creating. 

 

B Motivation to Learn Physics 

          The motivation to learn physics of the grade 10 students 

were assessed based on their responses to the 25 indicators of 

Science Motivation Questionaire 11 (SMQ)  (Shawn 

M.,Glynn,.Koballa, 2011). The motivation questionnaire was 

divided into five categories namely intrinsic motivation, self 

efficacy motivation, self determination motivation, grade and 

career motivation. 

 

Academic  Performance of Grade 10 Students in Physics 

          The results from the pre-test and post-test of the 

experimental and the control groups are presented, analyzed and 

interpreted using their frequency, mean scores, standard 

deviations, frequency percentage and qualitative descriptions. 

These are shown in table 1. 

          As shown in the table, the pretest mean scores of the grade 

10 students in the experimental group  and the control group   

differed only by 1.07.  The  difference in their mean scores in the 

pretest implies the comparable skills of the two classes before the 

study was conducted. 

          The standard deviation of the experimental group  in the 

pretest was a little bit higher than the standard deviation of the 

control group. This means that the scores in the pretest of the 

experimental group were more scattered compared to the scores of 

the control group. This signifies the heterogeneity of the students 

in the two classes. 

 

Table 1 

Performance  of Grade 10 Students in Physics 

Level of     Range of Experimental Group              Control Group 

Performance    Scores            Pretest     Posttest    Pretest        Posttest 

    f       %  f          %              f          %     f      % 

O              28-30            0         0 1 3.33   0     0   0        0      0 

 

VS                   25-27             0         0        5 16.67     0    0  0     0 

 

S                     22-24              0         0       8 26.67     0    0   7     23.33                                        

 

FS              19-21            0         0  3 10     0    0   6     20 

 

DNME             0-18               30      100  13 43.33    30  100   17   56.67 

 X                                            4.70         18.87                                5.77         16.40 

s.d.                                              2.98          5.41                                  2.75          4.27              

Legend: X – Mean; SD – Standard deviation 
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          The result further shows that the students in the 

experimental  and control groups were on the lowest performance  

level (Did not meet expectations) in the pre-test. As shown in their 

low mean scores, the students’ low level of performance in the 

pretest is an indication that the students in both groups  struggles 

with  their  understanding with the  prerequisite fundamental 

knowledge and skills about the topics on reflection in plane and 

curved mirrors  before the conduct of the study. 

          The results further show that both groups are  on the lowest 

proficiency level in the posttest. The students belonging to the  

satisfactory level  for both experimental and the control group are 

almost the same which means that scores are clustered on this 

level. It further suggest that the students have developed the 

fundamental knowledge, skills and core understanding on 

reflection in mirrors with little guidance from the teacher or with 

assistance from peers and they can transfer these understanding 

through authentic performance tasks. However, the students 

taught with the Experiential Learning Approach obtained a  higher 

mean score  than the mean score  obtained by the students taught 

with the conventional method which suggests that the approach 

can improve the academic performance of students in physics. 

          In addition, the data on the table show that the students’ 

individual mean scores differs in experimental and control groups. 

There is 3.33%  in the experimental group who belongs to the 

outstanding level which suggest that this student has exceeded the 

core requirements in terms of knowledge, skills and understanding 

and can transfer them automatically and flexibly through authentic 

task with the use of experiential learning approach.  On the very 

satisfactory level there were 16.67%  in the experimental group 

while there is none in the control group. These students  on this 

performance  level which all comes from the experimental group  

has developed the fundamental knowledge, skills and core 

understanding on reflection in plane mirrors and can transfer them 

independently through authentic performance tasks.. The biggest  

number of students  who did not meet expectations comes from 

the control group with 56.56% while  43.33% comes from the 

experimental group. This means that these students still struggles 

with understanding prerequisite and  fundamental knowledge and 

skills on reflection in mirrors and lessons have not been acquired 

or developed adequately to aid understanding. This might be 

because most of the students are still adjusting to the use of 

experiential learning approach since this is new to them. The 

stages of experiential learning approach also requires more time 

for the students to fully immersed themselves in the experiences 

for the lesson and take full ownership of their learnings.  

          In addition, there were fewer students in the experimental 

group who were in the lowest performance level compared to the 

control group. This denotes a  difference in the academic 

performance of students in physics using experiential learning 

approach and with those taught with the conventional method in 

favor of the experimental group 

          Moreover, it was observed that the experimental group 

taught with experiential learning approach obtained a greater mean 

difference between the pretest and the posttest than the control 

group who were taught with the conventional method. The mean 

of both the experimental and the control groups both increase, but 

the experimental group had higher increase compared to the 

control group. 

 

          This result shows that the academic performance of students 

taught with experiential learning approach is greater compared to 

the academic performance of students taught with the 

conventional method. This implies that using experiential learning 

approach contributed to the improvement in the academic 

performance of students in physics. 

          The findings of the present study collaborates with the 

findings of  (Taludjog, 2016), (Abonyi & Okoli 2014) which 

revealed that  the academic performance of students taught with 

experiential learning approach is higher compared with those who 

are taught with the conventional method,   Furthermore, the study 

conducted by Spect & Sandlin using experiential learning 

approach revealed no significant difference in the short term 

learning and which indicates that the key difference in the two 

learning methods used is the students’ retention of the concepts 

over time and when concepts are retained, this will become part of 

day to day living. 

          According to Dewey (1938); Enfield (2001), the educator 

must create an atmosphere in which the experiences are reflected 

upon by the learner so they become meaningful. Experiential 

learning approach will help the learners to have in depth 

investigation of their new learning to boost their curiosity and 

make ways to better understand the things they do not know. The 

teaching learning time can be  extended beyond the four corners 

of the classroom so that these experiences will become 

meaningful. As described by Kolb (1984) and Enfield (2001), the 

experiential model components include the students exploring, 

doing or performing an activity. According to Carlson & Maxa, 

(1998)  the conceptualization phase  in experiential learning  helps 

the learner deepen and broaden their understanding of a concept 

or situation by cementing their experience through generalizations 

and applications.  

 

Comparison on the Academic Performance of Students in Physics 

          The summary of ANCOVA results for the comparison on 

the performance  of students taught with the experiential learning 

approach is presented in Table 2. ANCOVA was used as a 

statistical tool in the comparison of the academic performance of 

the students since a  pretest was given to serve as covariate of the 

study. 
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Table 2 

Comparison on the Performance  of Students Using ANCOVA 

 

Source   Type 111       Sum of        df        Mean       F              Sig.               Square                        

Square 

Corrected Model 149.385       2      74.693     2.863    .065 

 

Intercept  3573.307     1     3573.307     136.955    .000  

 

Pretest             65.369          1     65.369     2.505     .119 

 

Group           115.714          1     115.714     4.435     .040 

 

Error   1487.198    57     26.091 

 

Total   20187.000     60 

 

Corrected  Total 1636.583       59            

 Significant at 0.05 level 

 

          The data in the table reveal that the group test obtained a p 

value of 0.040 which is less than the significance level of  0.05 ; 

hence, the null hypothesis which states that there is no significant 

difference in the academic performance in physics between those 

students taught with the experiential learning approach and those 

students taught with the conventional method was rejected.This 

result shows evidence the findings of  Abonyi & Okoli (2014)  that 

experiential learning is a more effective strategy than the 

conventional method in enhancing the academic achievement of 

students.. This result was supported by the study of Taludjog 

(2016) who also  investigated the effectiveness of Experiential 

Learning Approach  on  the academic performance and motivation 

to learn physics  of the students. 

          Furthermore, the results of this study is  also  strengthened 

by  the study conducted by Doring (2016) on his study on the 

comparison of game based learning with the conventional method. 

Game based learning is a form of experiential learning which also 

offers the students first hand learning experiences similar to 

experiential learning approach. The results of his study showed a 

significant difference in the academic performance of students 

taught with game based learning  and those taught with the 

conventional method. 

          Results  revealed that the academic performance of the 

grade 9 students taught with the experiential learning approach is 

higher compared with those who are taught with the conventional 

method. According to Newman (1992), student involvement and 

participation promotes a sense of commitment like to concentrate 

attention  and enjoyment. This is supported by the idea of Bretz 

(2001) that meaningful learning occurs when students are 

provided with enjoyable experiences that require students to 

connect their knowledge across the cognitive, affective and 

psychomotor domains. 

          The researcher also observed that  the students showed less 

participation during teacher’s discussion, but preferred to do more 

work putting their involvement in performing the activities 

following the stages of the experiential learning approach. This is 

supported by Danielson’s (2014) claim that when students are 

provided with learning tasks  that would allow them to understand 

through hands on  activities, they often take initiative to modify a 

learning task to make it more meaningful or relevant to their needs  

          This claim by Danielson is further strengthened by the 

responses of the students on the prompts given to them. When they 

were asked to give the difference between the conventional 

method of teaching and the experiential learning approach, the 

responses are “ Nakalahi ang experiential learning sa usual way of 

teaching or conventional method tungod kay sa experience mas 

enjoyable kay nay mga butang nga nalipay ka sa experience ug 

maka tuon”, “It differes in the way that the new approach let the 

students to learn with just the teacher only facilitating , guiding 

and correcting the things that the students have done if it is 

wrong”’ “It is more challenging and Exciting”, “ It helps you to 

think deeper”, “ It teaches us to learn on what we really experience 

and allows us to use what we’ve learned to daily life”.  

          These responses from the students strongly supports the 

statement of Wurdinger (2005) that the “outcomes of the learning 

process are varied and often unpredictable” and “learners play a 

critical role in assessing their own learning”. The observation also 

agrees with the claim of Isaacs, Carrol and Bell (2001) that 

teaching learning process is more productive when learners are 

actively involved in the activities in order to find meaning and 

connect their learned concepts and skills to the next level of 

learning. 

 

VI. MOTIVATION TO LEARN PHYSICS OF GRADE 10 

STUDENTS 

          Motivation questionnaire was given to the students taught 

with experiential learning approach, The questionnaire is divided 

into 5 dimensions and each has 5 items. The 5 dimensions are: 

Intrinsic Motivation, Self Efficacy, Self Determination, Grade 

Motivation, and Career Motivation. Students gave their responses 

as either Strongly Agree (SA), Agree (A), Uncertain (U), disagree 

(D), and  Strongly Disagree (SA). Table 3  presents the summary 

of mean and standard deviation  for each dimension of motivation 

to learn  Physics. 
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Table 3: Summary of Motivation to Learn Reflection in Mirrors of Grade 10 Students. 

Categories       Mean        S.D.            Motivation Level 

Intrinsic Motivation      4.39                     0.72   Very High 

Careeer Motivation       4.33              0.74   Very  High 

Grade Motivation    4.28                         0.93   Very High 

Self Efficacy     4.06                         0.95   High 

Self Determination         4.05                         0.82   High 

________________________________________________________________________ 

  Average      4.22  0.83    Very High 

 

 

          As seen in Table 3, the students’ motivation to learn 

reflection in mirrors is very  high. Students got the very high mean 

in intrinsic  motivation, career motivation and grade motivation  

while  self determination  and self efficacy  belongs to high 

motivation level..  As  indicated by the results , students had a very 

high  intrinsic motivation, career motivation and grade motivation 

by using the experiential learning approach. Looking at the results, 

students are intrinsically motivated with the use of experiential 

learning approach.  

 

VII. CONCLUSIONS 

1.  The academic performance of students in the 

experimental group has improved compared with the 

control group even if most of the groups had overall did 

not meet expectations. This is evidence by the 

distribution of the profile in the posttest of both groups. 

2. There is significant difference in the  academic 

performance  in physics of grade 10 students taught with 

experiential learning approach compared to the control 

group, thus, the activities in the stages of experiential 

learning approach can help improve the academic 

performance of students in physics. 

3. Students taught with experiential learning approach have 

very high motivation, hence they are encouraged or 

driven to study using experiential learning approach. 

 

VIII. RECOMMENDATIONS 

          Based on the outcomes and implications of the study, the 

following are recommended: 

1. Science teachers are encouraged to use experiential 

learning approach In teaching concepts and 

developing skills to provide students with more 

meaningful learning  and obtain better academic 

performance. 

2. School administrators and DepEd officials  may 

recommend the use of experiential learning 

approach to science teachers. 

3. Teachers in the different subjects of the K to 12 

curriculum could prepare activities in the subject 

using experiential learning approach. 

4. Future researchers may conduct a similar study to 

cover a large number of participants in another venue 

and on other topics in physics. 
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     Author: Synergistic effects of Anogeissus leiocarpus and Morinda lucida leaves, stems and roots extracts against some enteric 

bacteria were carried out. Samples of Anogeissus leiocarpus and Morinda lucida leaves, stems and roots were collected from 

Otukpo in Benue State. Clinical isolates of enteric bacteria such as E. coli, P. mirabilis, S. typhi, K. pneumonia and S. dysentriae 

were collected from Veterinary Research Institute, Vom, Plateau State. Phytochemical analysis were carried out on the leaves, 

stems and roots of both plants to ascertain their bioactive components. Standard microbiological and biochemical tests were 

carried out on the isolates for confirmation and revalidation. Susceptibility tests were carried out using agar well diffusion 

methods. The synergistic effects of these plants’ extracts against these enteric bacteria were also investigated using different 

combination ratios by standard methods. Two way analysis of variance (ANOVA) was used in data analysis. Qualitative 

phytochemical results showed that both the aqueous and ethanolic extracts of the leaves, stems and roots of these plants contained 

bioactive compounds in varied quantities, Phenol was highly present in the aqueous leaves extract of A. leiocarpus (+++), 

aqueous root extract (+++), ethanolic leaves extract (+++) and ethanolic root extract (+++) but moderately present in the aqueous 

stem extract (++) and ethanolic stem extract (++). Phenol was highly present in the aqueous leaves extract and ethanolic leaves 

extract of M. lucida, moderately present in the aqueous and ethanolic root extracts, absent in the aqueous stem extract but present 

in the ethanolic stem extract. Test for synergism showed that E.coli was the most susceptible among all the test organisms. 

Combination of A. leiocarpus and M. lucida ethanolic root extracts of ratio 50:50% gave highest diameter of zone of inhibition of 

25.00±00 against E.coli. Similarly, ethanolic leaf extracts of A. leiocarpus and M. lucida in the ratio of 60:40% gave the highest 

zone of inhibition of 28.00±00 against E.coli as compared to the other test organisms. This also showed that there is greater 

antibacterial activity in the leaf extracts as compared to the stems and roots. There was no significant difference between the 

plants’ extracts (P > 0.05). The various combination ratios of the plants’ extracts showed varied levels of inhibition on the test 

organisms, however, there was no significant difference between the different combination ratios of the extracts used on  the test 

organisms (P>0.05). Combination of different parts of plant extracts can be used in the treatment of some bacterial infections. 

 Key words : Enteric bacteria, Synergistic, Anogeissus leiocarpus, Morinda lucida,  

 

INTRODUCTION 

The search for healing powers in plants is as old as man (Ibezim, 2005). Man used herbs in their raw and cooked forms to keep 

fit. Till date natural plants of various types are used in traditional African medicine for providing healing to various ailments 

before and after the spread of modern and scientific medicine. Despite seeming progress made in the development of 

antimicrobial agents, occurrence of drug resistant microorganisms and the emergence of unknown disease causing microbes, pose 

enormous public health concern (Ibezim, 2005). The Yoruba’s and south eastern people of Nigeria use A. leiocarpus as an 

antibacterial agent against bacteria infections (Dweek, 1996). The leaves of the plant are used externally as a decoction for the 

treatment of skin diseases and the itch of psoriasis. The powdered bark is applied to wounds, sores, boils, cysts and diabetic ulcers 

with good results. The infusion and decoctions are used as cough medicine. The pulped roots are applied to wounds and ulcers. 

The powdered bark is also rubbed to reduce tooth ache on gums, it is also used as vermifuges and the leaves decoction is used for 

washing and fumigation (Ibrahim et al., 1997). Extract of A . leiocarpus is traditionally acclaimed to be effective in treating 

infectious wounds in man and animals (Dweek, 1996). 

Morinda lucida stems, bark, roots and leaves infusion is used as an antimalaria, antidiabetic, jaundice and dysentery treatment 

(Burkill, 1997). Morinda lucida extracts have been reported to have antioxidant and reducing activities (Ogunlana et al., 2008). 

Extracts of these two plants confers antimicrobial activities on some organisms, and when they are combined their strength cannot 

be over emphasised, hence the need to assess their synergistic effects on pathogens. 
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MATERIALS AND METHODS 

 Sample Collection 

Anogeissus leiocarpus and Morinda lucida leaves, stems and roots were obtained from Otukpo, Benue State.The plants leaves 

were authenticated by a Botanist in the Department of Botany, Federal University of Agriculture Makurdi. The various plant 

leaves, stems and roots were dried at room temperature 300C for two weeks and were pulverised into powder. They were  packed  

into sterile containers and labelled appropriately. Clinical isolates of these enteric bacteria (Escherichia coli, Salmonella typhi, 

Shigella dysentria, Klebsiella pneumoniae and Proteus mirabilis) were obtained from Veterinary Research Institute Vom, Plateau 

State.  Microbiological and biochemical tests were carried out on the various isolates for confirmation. 

 Extraction Method 

 The extraction of the powdered form of the plant materials, were carried out using ethanol and distilled water as extracting 

solvents. The cold maceration extraction method of Cowan (1999) was used. Fifty grams of powdered samples of plant leaves, 

stems and roots were weighed and dissolved in 1000ml of the extracting solvent inside a 2 litre conical flask and covered with 

parafilm (Ogunjobi and Nndozie, 2004). The flasks were shaken vigorously at 30 minutes interval and left to stand for 24 hours at 

room temperature. The resultant mixture was then filtered with Whatman’s No. 4 filter paper and cotton wool to remove particles 

of plant sample. The clear solution obtained was distilled at 65oC under low pressure on a steam bath. The semi solid 

concentrations of the extracts were then collected in sterile pre-weighed screw capped bottles and labelled accordingly (Ogunjobi 

et al., 2007). The extracts were stored at 4oC until when needed. 

 Preliminary Qualitative Phytochemical Analysis 

Preliminary qualitative phytochemical analysis like flavonoids, phenols, alkaloids, tannins, ferric chloride, saponins, steroids, 

phytosterols, and cardiac glycosides were carried out to identify the secondary metabolites present in the various ethanolic and 

aqueous extracts of leaves stems and roots of the two plants using methods of  Soforowa (1993). 

 Preparations of Culture Media 

All the media used for culturing were prepared according to manufacturer’s instructions using methods of Cheesbrough (2006). 

Determination of Antimicrobial Activity  

The agar well diffusion method was used to determine the antimicrobial activity of the plant extracts as described by Adegoke 

and Adebayo-Tayo (2009). Prior to streaking the plates with bacteria, a cork borer was used to make a well of 5mm diameter into 

the medium .All plates were inoculated with the test bacterium, a sterile cotton swab was dipped into the suspension, rotated 

several times, and pressed firmly on the inside wall of the tube above the fluid level to remove excess inocula. The surface of the 

agar plate was streaked over the entire sterile agar surface rotating the plate to ensure an even distribution of inocula with a final 

swab around the rim. The plates were allowed to air dry for five minutes. Both plant extracts were not diluted to find the 

appropriate dilution for its effectiveness because local herbal practitioners do not dilute them before use. Fifty (50) microliter 

aliquot of each test extract were dispensed into each well after the inoculation of the plates with bacteria. On each plate was a 

positive control (Tetracycline) while the pure solvent (water / alcohol) was used as negative control. The plates were allowed to 

stand for one hour for pre-diffusion of extracts to occur and then incubated for 24 hours at 37oC. The diameter of zones of 

inhibition was measured to the nearest millimetre (mm) using a meter rule. Each experiment was done in duplicates and the mean 

value was taken. The following combination ratios (80:20, 60:40, 50:50, 20:80 and 40:60) of both plant extracts was used to test 

the synergistic effect of both plant extracts on the enteric bacteria. All plates were incubated at 370C for 24 h and the diameter of 

the zones of inhibition was measured by calculating the difference between the well (5mm) and the diameters of inhibition as 

described by Hewitt and Vincent (1989). 

 Determination of Activity Index 

The activity index of the extracts were calculated according to Hewitt and Vincent (1989). 

Activity Index A. I =  
 Mean of zone of inhibition of extract

Zone of inhibition obtained from standard antibiotic drug
  

 Statistical Analysis 

The results were subjected to two way Analysis of Variance (ANOVA) using Statistical Package for Social Sciences (SPSS) 

version 20  to determine the level of significance of the various zones of inhibition that were observed. 
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RESULTS AND DISCUSSION 

  Table 1: Qualitative Phytochemical Screening of Anogeissus leiocarpus 

PHYTOCHEMICALS AQUEOUS 

LEAVE 

EXTRACT 

AQUEOUS 

STEM 

EXTRACT 

AQUEOUS 

ROOT 

EXTRACT 

ETHANOLIC 

LEAVE 

EXTRACT 

ETHANOLIC 

STEM 

EXTRACT 

ETHANOLIC 

ROOT 

EXTRACT 

Phenol +++ ++ +++ +++ ++ +++ 

Alkaloid ++ + ++ ++ + +++ 

Flavonoid ++ + +++ +++ ++ +++ 

Tannin + + ++ + ++ ++ 

Saponin +++ ++ +++ +++ ++ ++ 

Steroid _ _ _ + _ _ 

Phytosterol _ _ _ + _ _ 

Cardiac glycoside + _ + _ _ + 

 

Key: + (plus) = present, - (minus) = absent. 

 

Table 2: Qualitative Phytochemical Screening of Morinda lucida  

PHYTOCHEMICALS AQUEOUS  

LEAVE 

EXTRACT 

AQUEOUS 

STEM 

EXTRACT 

AQUEOUS 

ROOT 

EXTRACT 

ETHANOLIC 

LEAVE 

EXTRACT 

ETHANOLIC 

STEM 

EXTRACT 

ETHANOLIC 

ROOT 

EXTRACT 

Phenol  +++ _ ++ +++ + ++ 

Alkaloid ++ ++ +++ +++ ++ +++ 

Flavonoid ++ ++ ++ ++ ++ ++ 

Tannin + ++ ++ + + ++ 

Saponin + _ + + _ + 

Steroid ++ + + ++ + + 

Phytosterol + +++ _ + +++ _ 

Cardiac glycoside + _ + + + + 

Key: + (plus) = present, - (minus) = absent. 
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Table 3: Diameter of Zones of Inhibition of Different Combination Ratios of the Extracts on the Test Organisms (ARAE 

versus MRAE) 

 

EXTRACTS 

 

E. coli 

 

P. mirabilis 

 

S. typhi 

 

K. pneumoniae 

 

S. dysentriae 

 

SD MEAN 

ARAE 80% 

MRAE 20% 

 

19.00±0.00 

 

15.00±0.00 

 

19.00±0.00 

 

21.00±0.00 

 

20.00±0.00 

 

18.80±2.28 

ARAE 60% 

MRAE 40% 

 

22.00±0.00 

 

17.00±0.00 

 

20.00±0.00 

 

18.00±0.00 

 

19.00±0.00 

 

19.20±1.92 

ARAE 50% 

MRAE 50% 

 

21.00±0.00 

 

19.00±0.00 

 

21.00±0.00 

 

17.00±0.00 

 

22.00±0.00 

 

20.00±2.00 

ARAE 20% 

MRAE 80% 

 

24.00±0.00 

 

18.00±0.00 

 

23.00±0.00 

 

17.00±0.00 

 

21.00±0.00 

 

20.60±3.05 

ARAE 40% 

MRAE 60% 

 

23.00±0.00 

 

20.00±0.00 

 

22.00±0.00 

 

19.00±0.00 

 

20.00±0.00 

 

20.80±1.64 

TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.60±6.54 

SD MEAN 20.33±3.98 19.33±4.13 22.50±3.94 19.50±3.08 21.33±2.50 20.60±3.54 

Organisms: F (4, 20) = 0.925, P > 0.05 

Extracts: F (5, 20) = 1.627, P > 0.05 

Key: ARAE = Anogeissus  leiocarpus roots aqueous extract, MRAE = Morinda lucida roots aqueous extract,  
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Table 4:  Diameter of Zones of Inhibition of Different Combination Ratios of the Extracts on the Test Organisms (AREE 

versus MREE) 

 

EXTRACTS 

 

E.coli 

 

P.mirabilis 

 

S.typhi 

 

K.pneumoniae 

 

S.dysentriae 

 

SD MEAN 

AREE 80% 

MREE 20% 

 

22.00±0.00 

 

20.00±0.00 

 

22.00±0.00 

 

17.00±0.00 

 

21.00±0.00 

 

20.40±2.07 

AREE 60% 

MREE 40% 

 

23.00±0.00 

 

19.00±0.00 

 

20.00±0.00 

 

20.00±0.00 

 

22.00±0.00 

 

20.80±1.64 

AREE 50% 

MREE 50% 

 

25.00±0.00 

 

18.00±0.00 

 

20.00±0.00 

 

18.00±0.00 

 

19.00±0.00 

 

20.00±2.92 

AREE 20% 

MREE 80% 

 

24.00±0.00 

 

16.00±0.00 

 

19.00±0.00 

 

14.00±0.00 

 

20.00±0.00 

 

18.60±3.85 

AREE 40% 

MREE 60% 

 

20.00±0.00 

 

15.00±0.00 

 

19.00±0.00 

 

18.00±0.00 

 

21.00±0.00 

 

18.60±2.30 

TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.20±6.54 

SD MEAN 21.17±4.36 19.17±4.26 21.67±4.23 18.67±3.67 21.50±2.43 20.43±3.80 

Organisms: F (4, 20) = 0.895, P > 0.05 

Extracts: F (5, 20) = 1.598, P > 0.05 

Key:AREE = Anogeissus leiocarpus roots ethanolic extract, MREE = Morinda lucida roots ethanolic extract. 
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Table 5:  Diameter of Zones of Inhibition of Different combination Ratios on the Test Organisms (ASEE versus MSEE) 

 

EXTRACTS 

 

E.coli 

 

P.mirabilis 

 

S.typhi 

 

K.pneumoniae 

 

S.dysentriae 

 

SD MEAN 

ASEE 80% 

MSEE 20% 

 

21.00±0.00 

 

19.00±0.00 

 

21.00±0.00 

 

18.00±0.00 

 

23.00±0.00 

 

20.40±1.95 

ASEE 60% 

MSEE 40% 

 

18.00±0.00 

 

22.00±0.00 

 

20.00±0.00 

 

16.00±0.00 

 

22.00±0.00 

 

19.60±2.61 

ASEE 50% 

MSEE 50% 

 

19.00±0.00 

 

19.00±0.00 

 

19.00±0.00 

 

15.00±0.00 

 

20.00±0.00 

 

18.40±1.95 

ASEE 20% 

MSEE 80% 

 

20.00±0.00 

 

25.00±0.00 

 

17.00±0.00 

 

20.00±0.00 

 

19.00±0.00 

 

20.20±2.95 

ASEE 40% 

MSEE 60% 

 

22.00±0.00 

 

18.00±0.00 

 

19.00±0.00 

 

19.00±0.00 

 

20.00±0.00 

 

19.60±1.51 

TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.20±6.54 

SD MEAN 18.83±3.19 21.67±3.67 21.00±4.60 18.83±3.55 21.67±2.58 20.40±3.58 

Organisms: F (4, 20) = 1.148, P > 0.05 

Extracts: F (5, 20) = 1.784, P > 0.05 

Key: ASEE = Anogeissus leiocarpus stems ethanolic extract, MSEE = Morinda lucida stems ethanolic extract. 
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Table 6: Diameter of Zones of Inhibition of the Different Combination Ratios of the Extracts on the Test Organisms 

(ALEE versus MLEE) 

 

EXTRACTS 

 

E. coli 

 

P. mirabilis 

 

S. typhi 

 

K. pneumoniae 

 

S. dysentriae 

 

SD MEAN 

ALEE 80% 

MLEE20% 

 

26.00±0.00 

 

16.00±0.00 

 

20.00±0.00 

 

20.00±0.00 

 

21.00±0.00 

 

20.60±3.58 

ALEE 60% 

MLEE 40% 

 

28.00±0.00 

 

17.00±0.00 

 

19.00±0.00 

 

18.00±0.00 

 

20.00±0.00 

 

20.40±4.39 

ALEE 50% 

MLEE 50% 

 

26.00±0.00 

 

20.00±0.00 

 

22.00±0.00 

 

16.00±0.00 

 

20.00±0.00 

 

20.80±3.63 

ALEE 20% 

MLEE 80% 

 

25.00±0.00 

 

17.00±0.00 

 

20.00±0.00 

 

16.00±0.00 

 

21.00±0.00 

 

19.80±3.56 

ALEE 40% 

MLEE 60% 

 

25.00±0.00 

 

15.00±0.00 

 

21.00±0.00 

 

12.00±0.00 

 

19.00±0.00 

 

18.40±5.08 

TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.20±6.54 

SD MEAN 23.83±5.42 18.67±4.41 22.00±4.05 17.83±4.40 21.17±2.48 20.70±4.54 

Organisms: F (4, 20) = 1.998, P > 0.05 

Extracts: F (5, 20) = 1.021, P > 0.05 

Key: ALEE = Anogeissus leiocarpus leaves ethanolic extract, MLEE = Morinda lucida leaves ethanolic extract 

 

Table 7:  Diameter of Zones of Inhibition of Different Combination Ratios of the Extracts on the Test Organisms (ALAE 

versus MLAE) 

 

EXTRACTS 

 

E. coli 

 

P. mirabilis 

 

S. typhi 

 

K. pneumoniae 

 

S. dysentriae 

 

SD MEAN 

ALAE 80% 

MLAE 20 % 

 

27.00±0.00 

 

18.00±0.00 

 

22.00±0.00 

 

20.00±0.00 

 

21.00±0.00 

 

21.60±3.36 

ALAE 60% 

MLAE 40% 

 

27.00±0.00 

 

14.00±0.00 

 

20.00±0.00 

 

15.00±0.00 

 

22.00±0.00 

 

19.60±5.32 

ALAE 50% 

MLAE 50% 

 

25.00±0.00 

 

15.00±0.00 

 

21.00±0.00 

 

15.00±0.00 

 

20.00±0.00 

 

19.20±4.27 

ALAE 20% 

MLAE 80% 

 

23.00±0.00 

 

18.00±0.00 

 

22.00±0.00 

 

14.00±0.00 

 

21.00±0.00 

 

19.60±3.65 

ALAE 40% 

MLAE 60% 

 

27.00±0.00 

 

17.00±0.00 

 

23.00±0.00 

 

18.00±0.00 

 

24.00±0.00 

 

21.00±4.21 
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TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.20±6.54 

SD MEAN 23.67±5.47 18.17±4.62 23.00±3.58 17.83±4.17 22.33±2.25 21.00±4.62 

Organisms: F (4, 20) = 2.728, P < 0.05 

Extracts: F (5, 20) = 1.081, P > 0.05 

Key: ALAE = Anogeissus leiocarpus leaves aqueous extracts, MLAE = Morinda lucida leaves aqueous extract. 

 

Table 8:  Diameter of Zones of Inhibition of Different Combination Ratios of the Extracts on the Test Organisms (ASAE 

versus MSAE) 

 

EXTRACTS 

 

E. coli 

 

P. mirabilis 

 

S. typhi 

 

K. pneumoniae 

 

S. dysentriae 

 

SD MEAN 

ASAE 80% 

MSAE 20% 

 

19.00±0.00 

 

17.00±0.00 

 

20.00±0.00 

 

15.00±0.00 

 

19.00±0.00 

 

18.00±2.00 

ASAE 60% 

MSAE 40% 

 

13.00±0.00 

 

18.00±0.00 

 

20.00±0.00 

 

16.00±0.00 

 

16.00±0.00 

 

16.60±2.61 

ASAE 50% 

MSAE 50% 

 

17.00±0.00 

 

18.00±0.00 

 

22.00±0.00 

 

16.00±0.00 

 

20.00±0.00 

 

18.60±2.41 

ASAE 20% 

MSAE 80% 

 

15.00±0.00 

 

20.00±0.00 

 

21.00±0.00 

 

19.00±0.00 

 

19.00±0.00 

 

18.80±2.28 

ASAE 40% 

MSAE 60% 

 

18.00±0.00 

 

17.00±0.00 

 

20.00±0.00 

 

17.00±0.00 

 

18.00±0.00 

 

18.00±1.23 

TETRACYCLINE 13.00±0.00 27.00±0.00 30.00±0.00 25.00±0.00 26.00±0.00 24.20±6.54 

SD MEAN 15.83±2.56 19.50±3.83 22.17±3.92 18.00±3.69 19.67±3.39 19.03±3.89 

Organisms: F (4, 20) = 4.885, P < 0.01 

Extracts: F (5, 20) = 5.241, P < 0.01 

Key: ASAE = Anogeissus leiocarpus stems aqueous extract, MSAE = Morinda lucida stems aqueous extract
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DISCUSION 

 Aqueous and ethanolic, leaf, stem and root extracts of Anogeissus leiocarpus and Morinda lucida contained bioactive compounds 

(Phenol, Alkaloid, Flavonoid, Tannin, Saponin, Steroid, Phytosterol and Cardiac glycoside). The phytochemicals were present in the 

extracts in various quantities (Tables 1 and 2). Antimicrobial studies indicated that both the aqueous and ethanol extracts of the plants 

parts inhibited the growth of the microbes but at varied levels.  

Phenol was highly present in both plants leaves aqueous and ethanolic extracts, this account for the high zones of inhibition exhibited 

by the extracts of the leaves of both plants on the test enteric bacteria. This is in agreement with the findings of Arnold et al.  (2011) 

that natural phenolic compounds have varying antimicrobial activities against enteric pathogens as it contains major antibacterial 

components and have great potential to be used as natural antimicrobials and food preservatives. Morinda lucida leaf aqueous extract 

(MLAE) has a zone of inhibition of 13.00±0.00 against Escherichia coli while Anogeissus leiocarpus leaf aqueous extract (ALAE) 

has a zone of inhibition of 21.00±0.00 against E. coli but the combination of both extracts in the ratio of 20:80 respectively has a zone 

of inhibition of 27.00±0.00 against E.coli, this agrees with the findings of  Hewitt and Vincent (1989) that synergistic effect of plant 

extract is more effective against some bacteria. These findings are in coherence with the study reported earlier on synergistic activity 

of six different plants against pathogenic bacteria by Arnold et al. (2011). Ogunjobi et al. (2007) reported that the ethanolic leave 

extract of some medicinal plants showed least activity against Methicilin Resistant Staphylococcus aureus (MRSA) when used 

individually. Whereas the combination of these plant extracts exerted higher activity against MRSA. 

Conclusion 

It was concluded from findings of this study  that both aqueous and ethanolic extracts of Anogeissus leiocarpus and Morinda lucida 

leaves stems and roots has antimicrobial activities on enteric pathogens. Higher zones of inhibitions were obtained when the extracts 

were combined. Therefore combination of Anogeissus leiocarpus and Morinda lucida extracts for synergistic effects is encouraged for 

effective treatment 
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Abstract 
 
Context: Endotracheal intubation has been suggested to be one of the most invasive stimuli in anesthesia, particularly during 

induction and after tracheal intubation. The present study aims to evaluate the efficacy of dexmedetomidine as compared to diltiazem 

on hemodynamic response to laryngoscopy and intubation. Aims: To assess and compare the hemodynamic response of 

dexmedetomidine as compared to diltiazem in patients undergoing laryngoscopy and intubation and rate and type of side effects of the 

drugs if any. Settings and Design: This study design was a prospective, randomized, and double‑blind trial. Subjects and Methods: 

The patients were randomly allocated into three groups: Group I (control), Group II (dexmedetomidine), and Group III (diltiazem) of 

45 patients each. Group I (n = 45): 0.9% NaCl 10 ml was given to the patients over 10 min before intubation in Group I (control). 

Group II (n = 45): injection dexmedetomidine (0.5 µg/kg) in 10 ml normal saline was given to the patients over 10 min before 

intubation. Group III (n = 45): injection diltiazem (0.3 mg/kg) in 10 ml normal saline was given to the patients over 10 min before 

intubation. Statistical Analysis Used: The data so collected were subjected to statistical analysis using Statistical Package for the 

Social Sciences version 15.0. Results: Mean percentage increase in systolic blood pressure (SBP), diastolic blood pressure (DBP), 

and mean arterial pressure (MAP) following intubation was 17.90%, 19.96%, and 19.04%, respectively, in control group, 9.04%, 

6.32%, and 7.53%, respectively, in dexmedetomidine group, and 12.30%, 10.32%, and 11.14%, respectively, in diltiazem groups. 

Statistically, there was a significant difference in postintubation SBP, DBP, and MAP of the three groups (P < 0.001). 

Dexmedetomidine at a dose of 0.5 µg/kg showed to have a better attenuation of pressor response as compared to diltiazem at a dose of 

0.3 µg/kg. Conclusions: Both dexmedetomidine and diltiazem were safe and effective in attenuating the hemodynamic response 

following laryngoscopy and endotracheal intubation; however, between two trial drugs, dexmedetomidine had a better response. 
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Introduction  
Endotracheal intubation has been suggested to be one of the most invasive stimuli in anesthesia,[1,2] particularly during induction and 

after tracheal intubation. The pressor response which is a part of huge spectrum of stress response during laryngoscopy and intubation 

following general anesthesia is due to sympathoadrenal activity as evidenced by increased heart rate (HR), blood pressure, and serum 

catecholamine concentrations, described in as early as 1940 by Reid and Brace.[3] Laryngoscopic manipulation and endotracheal 

intubation are noxious stimuli capable of producing tachycardia, arrhythmias, and hypertension (HTN).[4] Evidence from laboratory 

data demonstrates that epipharyngeal and laryngopharyngeal stimulation augments cervical sympathetic activity in the heart. This 

explains the increase in plasma levels of norepinephrine and to lesser extent epinephrine which occurring during airway 

instrumentation.[5] 

 

This stress response is usually well tolerated by normotensive patients, but even short‑lasting stimulation has been associated with 

increased morbidity and mortality and in patient with recent myocardial infarction, HTN, preeclampsia, thyrotoxicosis, and 

cerebrovascular pathology such as tumors, aneurysms, or increased intracranial pressure.[3,6‑8] 

 

Vasodilators and lidocaine provide an incomplete solution controlling HTN but have no effect on HR. Thus, they have limited use in 

normotensive patients unless a β‑blocker is coadministered. However, β‑blockers as well as have a number of known side effects 

which include bronchospasm, bradycardia, hypotension, heart failure, and cardiac dysrhythmias.[6] 
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Opioids are widely used to control the neurovegetative response to intubation.[9‑13] They have the advantage of having a 

perioperative role in anesthesia. Diltiazem, a calcium channel blocker (CCB), is traditionally used as antihypertensive drugs, i.e., as 

medications to decrease blood pressure in patients with HTN. CCBs are particularly effective against large vessel stiffness, one of the 

common causes of elevated systolic blood pressure (SBP) in elderly patients.[14] It is a benzothiazepine class of compound and is an 

intermediate class between phenylalkylamine and dihydropyridines in their selectivity for vascular calcium channels. 

 

Another class of anesthetic agents α‑agonists has also been used to block the hemodynamic effects and also provides sedative and 

sympatholytic effects. Clonidine is the prototype drug in this class. Dexmedetomidine is a highly selective α‑2 receptor agonist. It is 8 

times more specific and selective for α2 adrenoceptors than clonidine and shorter duration of action than clonidine. Dexmedetomidine 

has sedative, analgesic, sympatholytic, and anxiolytic effects that blunt many of cardiovascular responses in the perioperative period. 

As preanesthetic medication, dexmedetomidine decreases sympathetic, adrenal, and cardiovascular response to laryngoscopy and 

tracheal intubation. 

 

 

The present study aims to evaluate the efficacy of dexmedetomidine as compared to diltiazem on hemodynamic response to 

laryngoscopy and intubation. 

 

Subjects and Methods 

 

The study was carried out in a tertiary care teaching hospital. One hundred and thirty‑five adults in the age group of 18–60 years 

scheduled for surgery under general anesthesia were studied after obtaining the clearance from the Institutional Ethical Committee. 

Written and informed consent was obtained from eligible patients. The patients were visited a day before surgery for preanesthtic 

review, and standard institutional preoperative advice was given. Inclusion criteria are adult patients aged 18–60 years, American 

Society of Anesthesiologists physical classes I and II, and patients undergoing operative procedures requiring laryngoscopy and 

intubation, whereas exclusion criteria are patients with comorbidities (chronic obstructive pulmonary disease, ischemic heart disease, 

HTN, diabetes mellitus, renal/hepatic dysfunction, etc.), patients with anticipated difficult intubation: Mallampati Grade III and IV, 

patients with a known contraindication to any of the study drugs, patients not willing to participate in the study, and patients in whom 

intubation cannot be done within 2 min of administration of study drugs. 

 

On arrival of patients in the operation theater, intravenous (IV) line was initiated with 18G cannula. Preoperative recording of HR, 

noninvasive blood pressure (systolic and diastolic and mean arterial pressure [MAP]), and arterial oxygen saturation (SpO2) was 

done. 

 

The patients were randomly allocated in three groups: Group I (control), Group II (dexmedetomidine), and Group III (diltiazem) of 45 

patients each. 

 

• Group I (n = 45): 0.9% NaCl 10 ml was given to the patients over 10 min before intubation in Group I (control) 

 

• Group II (n = 45): injection dexmedetomidine (0.5 µg/kg) in 10 ml normal saline was given to the patients over 10 min before 

intubation 

 

• Group III (n = 45): injection diltiazem (0.3 mg/kg) in 10 ml normal saline was given to the patients over 10 min before 

intubation. 

 

All the patients were premedicated with injection glycopyrrolate (5 µg/kg), ondansetron (0.1 mg/kg), and pentazocine (0.5 mg/kg). 

Simultaneously, they were preoxygenated with 100% O 2 for 3 min. Before induction, patients were given the drug according to the 

group allotted to them. After the administration of the respective drug, the patients were induced with injection propofol (1.5 mg/kg). 

Patients were intubated following the administration of paralyzing dose of injection succinylcholine (1.5 mg/kg) intravenously. 

Anesthesia was maintained with 50% oxygen in nitrous oxide delivered through Bain’s circuit using IPPV and propofol infusion (50 

µg/kg/min). Muscle relaxation was achieved with injection vecuronium (0.1 mg/kg) followed by incremental doses of injection 

vecuronium (0.02 mg/kg). 

 

At the conclusion of surgery, residual muscle paralysis was reversed with injection neostigmine (50 µg/kg) and injection 

glycopyrrolate (10 µg/kg) intravenously. The patient was extubated following return of regular, rhythmic respiration when reasonably 

awake. 

 

The following hemodynamic parameters were evaluated: 
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• SBP 

• Diastolic blood pressure (DBP) 

• MAP 

• HR 

• SpO2. 

 

Any clinical side effect throughout the perioperative period (bradycardia, hypotension, sedation, delayed recovery, etc.). 

 

All the above parameters were recorded preoperatively as well as during the intraoperative period. The points of time at which 

recordings for above parameters were made are as follows: 

• T0 ‑ immediately before administration of drug (Baseline) 

• T1 ‑ after administration of sample drug 

 

• T2 ‑ after induction of anesthesia 

• T3 ‑ just before intubation 

• T4 ‑ just after intubation 

• T5‑1 min after intubation 

• T6‑2 min after intubation 

• T7‑5 min after intubation but before surgical incision. 

 

Bradycardia (HR <50 b.p. min.) was planned to be treated with injection atropine 0.6 mg intravenously and hypotension (MAP <20% 

of baseline or SBP <90 mm Hg) was planned to be treated with 200 ml crystalloid bolus and injection phenylephrine in 100 mcg 

increments up to maximum of 500 mcg, if required. 

 

Results 

 

The present study was carried out with an aim to assess and compare the hemodynamic response of dexmedetomidine as compared to 

diltiazem in patients undergoing laryngoscopy and intubation. 

 

A total of 45 (33.3%) patients were randomly allocated to Group I (control group) who were administered 0.9% NaCl 10 ml over 10 

min before intubation. Another 45 (33.3%) patients were allocated to Group II, who were administered injection dexmedetomidine 

(0.5 g/kg) in 10 ml normal saline over 10 min before intubation. The remaining 45 (33.3%) patients were allocated to Group III, 

who were administered injection diltiazem (0.3 mg/kg) in 10 ml normal saline over 10 min before intubation. 

 

At baseline, the three groups were matched statistically for age, gender, and grade of surgery and did not show a significant 

intergroup difference [Table 1]. 

 

At baseline, mean SBP ranged from 117.56 ± 9.14 (Group II) to 120.27 ± 9.90 mmHg (Group I), which is statistically nonsignificant 

(P = 0.343), i.e., the groups were matched at baseline. 

 

At T1, the mean SBP in different groups ranged from 117.67 ± 8.52 mmHg (Group II) to 121.47 ± 10.09 mmHg (Group I), thus again 

showing statistically no significant intergroup difference. 

However, from T2 onward, a significant difference among groups was observed. At all the subsequent intervals, mean value of Group 

I was maximum whereas Group II had minimum mean value. The trend of change indicated the assumption of maximum mean value 

by T3 in all the three groups which was subsequently followed by a continuous decline. At T7, mean values in Groups I, II, and III 

were 123.04 ± 7.80, 114.71 ± 7.63, and 118.49 ± 10.16 mmHg, respectively. Statistically, the intergroup difference was significant (P 

< 0.001) [Table 2]. 
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On comparing the between‑group difference, a statistically significant difference was observed between Groups I and II and between 

Groups I and III at all the time intervals starting from T2 to T7. At all these time intervals, mean value of Group I was significantly 

higher as compared to that of Groups II and III. Between Groups II and III, Group II had lower mean value as compared to Group III 

at all the time intervals; however, the difference between two groups was statistically significant starting from T4 to T7. The 

difference between two groups was maximum at T5 and minimum at T1 [Table 2a]. 

 
 

 
On comparing the change from baseline, in Group I, a significant change in mean SBP was observed at all the time intervals. This 

change ranged from 1% (T1) to 17.90 (T4). Thus, the trend showed an inclining trend till T4 followed by a declining trend. 

 

In Group II, a significant change from baseline was observed at T3, T4, T5, and T7 intervals. Of these, at T3 and T7, mean values 

were lower as compared to baseline at T3 and T7 and significantly higher as compared to baseline at T4 and T5. Maximum change 

from baseline was at T4 (9.40%) while minimum change was at T1 (0.09%). 

 

In Group III, a significant change from baseline was observed starting from T2 to T6. At T2 and T3, mean values were lower as 

compared to baseline, whereas at T4, T5, and T6, mean values were higher as compared to baseline. The mean change was maximum 

at T4 (12.30%) and minimum at T1 (−0.24%) [Table 2b]. 
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At baseline, mean DBP in Groups I, II, and III was 74.71 ± 6.31, 75.29 ± 8.99, and 77.31 ± 6.67 mmHg, respectively, thus showing 

no significant intergroup difference (P = 0.222). Statistically, no significant intergroup difference was observed among the groups till 

T2. However, at subsequent time intervals, a significant intergroup difference was observed among the groups (P < 0.001). From T3 

onwards, Group I had the maximum values whereas Groups II and III had lower values as compared to Group I. In all the groups, 

peak DBP value was observed at T4. In Group I, minimum mean value was observed at T2, whereas in Groups II and III, minimum 

mean value was observed at T7 [Table 3]. 

 

 

 

 
No significant difference was observed between Groups I and II till T3; however, thereafter mean value in Group I was significantly 

higher as compared to Group II till T7. Between Groups I and II too, no significant difference was observed till T2; however, from T2 

to T7, mean value in Group I was significantly higher as compared to Group II. On comparing the difference between Groups II and 

III, the difference was not statistically significant till T2. A significant difference was observed between two groups at T3, T4, T5, and 

T6 intervals. At T3, mean DBP was significantly higher in Group II as compared to Group III; however, at subsequent intervals, mean 

value was lower in Group II as compared to Group I, and the difference between two groups was significant too between T4 and T6 

intervals [Table 3a]. 

 

In Group I, mean DBP showed an incremental trend throughout the study period. Increase in mean DBP as compared to baseline was 

significantly higher starting from T4 onwards. The mean change was maximum at T4 and showed a minimum value at T1. 
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In Group II, mean DBP was significantly lower as compared to baseline at all the time periods except at T4 where mean values were 

higher as compared to baseline. The difference from baseline was significant too at all the time intervals except at T5. 

 

In Group III, mean values were significantly higher as compared to baseline at T4 and T5. At all the other intervals, mean values were 

lower as compared to baseline, and the difference was also statistically significant except at T6 when the mean value was lower as 

compared to baseline, but difference was not statistically significant (P = 0.428) [Table 3b]. 

 

 
 

 

  
 

At baseline, mean MAP in Groups I, II, and III was 89.90 ± 5.90, 89.07 ± 7.86, and 90.53 ± 5.94 mmHg, respectively. Statistically, 

the intergroup difference was not significant (P = 0.576). The difference among groups remained statistically not significant till T2. 

However, a significant difference among groups was observed from T3 to T7. At all these time intervals, Group I had the maximum 

mean value whereas Groups II and III had significantly lower mean value as compared to Group I (P < 0.001) [Table 4]. 

 

Between‑group comparison of Groups I and II revealed a statistically significant intergroup difference starting from T3 to T7. At all 

these time intervals, Group I had significantly higher mean value as compared to Group II (P < 0.001). 

 

On comparing Groups I and III, a statistically significant difference was observed starting from T2 to T7, and at all these time 

intervals, mean value in Group I was higher as compared to Group II. 
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Between‑group comparison of Groups II and III showed a statistically significant difference starting from T4 to T5. At all these time 

intervals, mean value in Group II was significantly lower as compared to Group I [Table 4a]. 

 

In Group I, statistically no significant change was observed from baseline to T3. However, from T4 to T7, mean values were 

significantly higher as compared to baseline. Maximum mean change was observed at T4 (19.04%) and minimum at T3 (0.11%). 

 

In Group II, at all time intervals, the change from baseline was statistically significant. However, it showed an increase only at T4 and 

T5, at all the other time intervals, there was a mean decrease from baseline. Maximum change was observed as an increase at T4 

(7.53%) whereas minimum change was observed as a decrease at T1 (1.22%). 

 

In Group III, the change from baseline was significant statistically at all the time intervals except T6. There was a mean decrease from 

baseline at all time intervals except at T4, T5, and T6. Maximum change from baseline was observed to be an increase of 11.14% at 

T4 whereas minimum change was also observed as an increase of 1.01% at T6 [Table 4b]. 

 

At baseline, mean HR was 76.91 ± 7.91, 78.18 ± 7.90, and 78.44 ± 7.76 bpm, respectively, in different groups, thus showing 

statistically no significant difference among groups (P = 0.614). A significant difference among groups was observed at T1 itself 

when mean value was minimum in Group I (73.78 ± 8.42 bpm) and maximum in Group II (78.78 ± 7.69 bpm). Statistically significant 

differences among groups were observed from T4 to T7. At all these time intervals, mean HR in Group I was maximum (P < 0.001) 

[Table 5]. 

 

On between group comparison, mean HR was significantly lower in Group I as compared to Group II at T1 and T3 and was 

significantly higher as compared to Group II from T4 to T7. 

 

Between Groups I and III, a statistically significant difference was observed from T4 to T7. At all these time intervals, mean value 

was significantly higher in Group I as compared to Group III. 
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Between Groups II and III, a significant difference was observed from T3 to T7. At T3, mean value in Group II was higher as 

compared to Group III; however from T4 to T7, mean value was significantly higher in Group III as compared to Group II [Table 5a]. 

 

In Group I, a significant decrease in HR as compared to baseline was observed from T1 to T3; however, at subsequent intervals, a 

significant increase in HR as compared to baseline was observed. Maximum increase was at T4 (31.67%) whereas minimum increase 

was at T7 (14.07%). Maximum decrease was at T3 (−7.77%) and minimum decrease was at T1 (−4.07%). 

 

 
In Group II, a significant decrease in HR as compared to baseline was observed at T2, T6, and T7. At T4, a significant increase in HR 

was compared to baseline was observed. Maximum increase was 7.19% at T4 whereas maximum decrease was at T7 (−6.65%). 

 

In Group III, a significant decrease in HR as compared to baseline was observed from T1 to T3, and a significant increase in HR as 

compared to baseline was observed from T4 to T6. Maximum decrease was observed at T3 (−10.45%) whereas maximum increase 

was observed at T4 (18.16%) [Table 5b]. 
 
Discussion  
Laryngoscopy and intubation are common airway management methods undertaken during operative procedures to avoid respiratory 

depression leading to surgical emergency. Direct laryngoscopy and passage of endotracheal tube through the larynx are a noxious 

stimulus, which can provoke untoward response in the cardiovascular, respiratory, and other physiological systems.[15] Significant 

tachycardia and HTN can occur with tracheal intubation under light anesthesia. The magnitude of cardiovascular response is directly 

related to the force and duration of laryngoscopy.[16] The sympathetic response and the resulting hemodynamic response have been 

extensively studied and documented in different patient groups.[17] HTN, tachycardia, and arrhythmia caused by endotracheal 

intubation can be deleterious in patients with poor cardiovascular reserve. Such hemodynamic changes that occur during intubation 

may alter the delicate balance between myocardial oxygen demand and supply and precipitate myocardial ischemia in patients with 

coronary artery disease. Methods to attenuate these responses, both pharmacological and otherwise, have also been studied.[18‑20] 
 
With respect to SBP between administration of drugs (T0) and induction of anesthesia (T1), intergroup differences were not 

statistically significant. The time period between administration of drug and induction of anesthesia was too short to generate an 

effect. However, a statistically significant yet minor increase in SBP of patients in control group was observed (mean increase 1%). 

Thus, the attenuating effect of trial drugs on hemodynamics could be indirectly perceived. Just before intubation (T3), the three 

groups showed a significant intergroup difference with mean values in test groups being significantly lower as compared to control 

group. It was observed that at this point of time, mean SBP in both the test groups was lower as compared to that at baseline, whereas 
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in control group, it was higher as compared to that at baseline. This implied that the onset of action of both the drugs has initiated. 

Diltiazem reportedly is a rapid onset drug with onset time reported to be as low as 30–60 s[21] at a dose of 0.3 mg/kg; however, 

dexmedetomidine reportedly has an onset time of 5–8 min[22] at a dose of 0.1 ∝g/kg. Thus, calculating from the time of start of 

administration of drugs, the onset of action has taken place in both the drugs before intubation itself. 
 
In the present study, for selecting the dose of diltiazem too, an emphasis on safety was made. IV diltiazem has been reported to be 

associated with increased incidence of nausea, slower ventricular rate, and hypotension;[23,24] hence, we targeted an optimum dose 

where side effects could be minimized. At lower dosages (0.2 mg/kg), some studies have shown to fail a suppressive effect of 

diltiazem;[23] however, a dose of 0.3 mg/ kg has reportedly been shown to be effective in attenuating the pressor response by a 

number of the studies.[25‑27] Hence, this dosage was targeted to be used for the purpose of intervention in this study. 

At baseline, it was ensured that all the patients in all the three groups were normotensive, had a normal pulse rate, and did not suffer 

from any respiratory abnormality compromising their ventilatory mechanism. 

 

The test drugs were administered over a time of 10 min at the particular selected dosages before intubation and time gap between 

completion of administration of drug and intubation was kept at a maximum of 2 min. During this time period, the induction of 

anesthesia was also initiated. 

 

By the time of intubation and thereafter, the trial drug groups had significantly lower mean value as compared to control group, thus 

showing that the antihypertensive effect of trial drugs helped to cope with the hemodynamic stress generated by laryngoscopy and 

intubation. As such, the percentage rise in SBP following intubation was 17.90% in control group as compared to 9.04% and 12.30%, 

respectively, in dexmedetomidine and diltiazem groups. As such, dexmedetomidine group showed a better attenuating effect as 

compared to diltiazem. 

 

For DBP and MAP too, similar trends were obtained. For DBP following intubation, in control group, a rise of 19.96% was observed, 

whereas in dexmedetomidine and diltiazem groups, this rise was only 6.32% and 10.32%, respectively. The two trial groups tended to 

offset this rise too within 5 min after intubation and 1–2 min after the intubation, whereas in control group, the reflex sustained its 

effect even 5 min after intubation. 

 

For MAP, the control group showed a rise of 19.04% following intubation as compared to 7.53% in dexmedetomidine and 11.14% in 

diltiazem groups. Within 5 min after intubation, both the trial groups were able to offset the pressor response, whereas in control 

group, though there was a decrease in MAP, the pressor response could not be completely suppressed. Here again, dexmedetomidine 

seemed to have a better as well as early response as compared to diltiazem. 

  

In the present study, the maximum decrease in SBP was observed as 8.86% lesser in dexmedetomidine group as compared to control 

group just after intubation. Similarly, for DBP too, the mean blood pressure change in dexmedetomidine group was 13.64% lower as 

compared to control group. This could be attributed to blood pressure lowering property of dexmedetomidine. Dutta et al .’s[28] study 

showed that dexmedetomidine (0.3 g/kg) as a single bolus IV dose and 10% lignocaine spray (1.5 mg/kg) given tracheally, both 

were effective in maintaining hemodynamic stability during extubation with respect to control. However, dexmedetomidine provided 

better attenuation of hemodynamic and airway responses than lignocaine, with smooth extubation and early neurological examination 

without any undue sedation and other side effects. For both blood pressure as well as HR, dexmedetomidine group showed a 

hemodynamic reflex suppressor ability, a finding supported by Yildiz et al.[29] The pattern of dexmedetomidine responses in the 

present study was similar to that reported by Menda et al.[30] who also showed that adjuvant use of dexmedetomidine provides 

successfully attenuates the hemodynamic response. In a study by Hanci et al.[31] while comparing the effects of fentanyl and 

dexmedetomidine in combination with propofol and lidocaine during tracheal intubation, bradycardia was cited to be the side effect 

associated with dexmedetomidine. However, in the present study, no such side effect was noticed, which mainly could be attributed to 

a lower dosage (0.5 g/kg) in the present study as compared to a higher dosage (1 g/kg) in the cited study. However, some other 

studies[32] have reported that HR is not dose dependent. In effect, the dose of dexmedetomidine used in the present study not only 

provided an attenuating response to hemodynamic reflex but also was safe.[30]. For diltiazem group, following intubation, mean 

increase in SBP was 5.6% lower as compared to control, whereas for DBP, this difference was 9.94%, thus indicating a suppressor 

and attenuating effect of diltiazem on the hemodynamic pressor response. A similar efficacy of diltiazem against placebo was 

observed by Nakao et al.,[33] who reported a significant attenuation of blood pressure and HR in diltiazem supplemented group as 

compared to controls. The trend of hemodynamic responses in the present study was similar to that shown by Mikawa et al.,[34] who 

also showed a before intubation gradual decline in hemodynamic parameters which enabled to suppress the pressor response to 

intubation. In another study, Singh et al. (2013)[35] showed that blood pressure changes following intubation were 10.5% lower in 

diltiazem group as compared to control whereas HR change was 23.44% lower in diltiazem as compared to control. In the present 

study, although blood pressure changes were somewhat similar, HR changes were lower yet not as low as shown by Singh et al.[35] 
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In the present study, dexmedetomidine at a dose of 0.5 g/kg showed to have a better attenuation of pressor response as compared to 

diltiazem at a dose of 0.3 mg/kg. Although no direct study comparing the effect of two in a single study is available in literature, a 

number of studies independently have tested both the drugs against esmolol. In the present study, as far as HR was concerned, it was 

seen to be matched at baseline, but at subsequent intervals before intubation, dexmedetomidine group showed higher mean values as 

compared to the control and diltiazem groups. However, following intubation, it showed a minimum increase in HR (7.19%) as 

compared to control (31.67%) and diltiazem (18.16%), respectively. The benefit of using α‑2 antagonists and CCBs is that they do 

reduce side effects such as nausea, vomiting, drowsiness, dry mouth, respiratory depression, histamine release and neuroexcitatory, 

and gastrointestinal effects as observed for opioids.[15‑17] No other side effects such as nausea, vomiting, and dizziness were also 

noticed in the study. The findings in the present study were interesting, provided insights; however, as this was the first study 

comparing the efficacy of diltiazem to dexmedetomidine. There is no other empirical evidence available on the issue. 
 
Hence, it is recommended that more evidence should be gathered to evaluate the efficacy of two drugs for hemodynamic pressor 

response attenuation as well as other parameters of interest before a clinical recommendation in favor of one of the two drugs could 

be formally made.  

Conclusions  
On the basis of above findings, it can be concluded that both dexmedetomidine and diltiazem were safe and effective in attenuating 

the hemodynamic response following laryngoscopy and endotracheal intubation; however, between two trial drugs, dexmedetomidine 

had a better response. Considering the lack of any previous empirical study, despite being logical, the results need to be corroborated 

in further studies to build a substantial clinical evidence. 
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ABSTRACT— Current trends reveal a shift in the role of museums from a traditional conservation role into one with 

educational responsibility for enhancing visitors’ learning experience. This trends moreover have raised concerns in 

the museum exhibition studies with reflecting to the role of technology today which enables museum visitors to be 

more actively create their own knowledge. However, there is a concern that excessive interface design of the museum 

exhibition may distract the original purpose of museums. This article deliberates the role of interface design on 

museum exhibition design and its contribution to interpretation of museum visitors. By examining the case of the 

National Museum of Malaysia, this article considers the designers’ creative role in connecting with the needs of 

potential museum visitors to reshape both the institution of the museum and visitors’ experience. This article 

concludes with a proposed frameworks and descriptions of interface design as a guide to the exhibition design process 

in museums, and for those who seek to bridge the gap between expert content knowledge (museum curators and 

designers) and public audiences.  

 

Keywords— interface design, museum exhibition, design process 

 

1. INTRODUCTION 

The museum is often associated with education and artifacts. It communicates the significant message behind the 

collection of artifacts to evoke public awareness on the value of heritage. Traditionally, the artifacts are presented 

through a display for the exhibitions with printed labels. In which, visitors walk through the exhibition to look at the 

artifacts and are expected to stop and read on the labels. In this context, communication and learning process are assumed 

to be achieved when visitors spend some time reading and looking at the objects. However, a review of the relevant 

literature reveals the learning in the museum is primarily influenced by personal context and is driven by various 

motivational factors including physical setting. Visitors are now seeking on an affective experience (de Rojas & 

Camarero 2008). Hence, the museum is expected to be a learning and enjoyable place.  

The technology used in museum exhibitions has shown tremendous result that evolved visitors’ learning experience. 

However, the local museums in Malaysia have not taken full advantage of the technology in exhibition design (Elottol & 

Bahauddin 2011). Clearly, most of the exhibitions are still presented in a conventional way that offers one-way 

communication, which is a simple form of presentation. In example, a study conducted by Hasan (2006) on Malaysia’s 

museums performance revealed that there is a decline in interest and attention from the general public towards the 

exhibitions of natural history museum in Sarawak due to the traditional methods of displaying the artifacts in the 

museums which have become ‘unexciting’. Considering this, further study in the area of interface design is required.  

 

2. INTERFACE DESIGN AND MUSEUM EXHIBITION RELATIONSHIPS TOWARDS VISITORS 

LEARNING EXPERIENCE 

Historically, museums have be regarded solely as an institution of knowledge and storehouses for the preservation of 

cultural heritage. Museums also are important to society for archiving, documenting, preserving, and exhibiting massive 

collections of cultural and historical artifacts (Kamaruddin, 2019). Although museum exhibitions have changed greatly 

over the last century, the value of interface design to the exhibition process has, until recently, received little 

acknowledgement. In response to this lack of critical analysis, this article considers the shifting role of interface design 

on museum exhibition and design’s contribution to interpretation and the entire exhibition process is significant to look 

more by the researchers in the area of museum studies.  
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The shift in the role of museums from passive exhibition to active dissemination of knowledge has resulted in the re-

definition by ICOM in 2007 (ICOM 2007). Thus, museum was defined as a non-profit, permanent institution in the 

service of society and its development, open to the public, which acquires, conserves, researches, communicates and 

exhibits the tangible and intangible heritage of humanity and its environment for the purposes of education, study and 

enjoyment (ICOM 2007). Therefore, each museum has its own uniqueness in the range of displays which houses 

different categories of exhibition or just focuses on a specific category of exhibition. In that sense, different types of 

museum exhibitions provide different kinds of learning experience to the visitor. 

Therefore, most visitors are spending their vacations by visiting museums to experience their moment in history and 

culture. Commonly, when visitors discussing about their museum experiences, they will not only share what knowledge 

they acquire but also how they feel during the museum visit. Museum visitors also are expecting to obtain knowledge 

and, at the same time, to create good memories about their visiting in museum (Caldwell, 2002). In this context, the 

effective museums exhibition is not only related to visitors’ experience, but also to the interface design role and 

performance. Thus, the failure of interface design of museum exhibition affects museum visitors experience. 

Referring to the interface design role and performance that related to visitor experiences, museum curators and 

exhibition designers have looked for a better understanding not only on visitors learning experience in designing the 

appearance of museum exhibitions but also interface design of museum exhibition display. By considering that, museum 

curators and exhibition designers also needs to know that museum visitors are variety in nature which each individual 

person has a unique personality, different culture, different level of knowledge and education, and visitors’ personal 

context. Hence, appearance of each exhibition should have been an ability to serving the needs of the visitors.  

In summary, as shown in Figure 1 that explaining on effective museum visitor experience towards any exhibition 

performance is related to an effective interface design of the exhibition display, a good physical of the exhibition hall and 

also effective museum visitors engagement. Beside all those three aspects of factor contributing, a visitor’s attention 

towards exhibition additionally is based on the visitor learning style.  

 

 

 

 

 

 

 

 

 

 

Figure 1: The Museum Visitor Experience Relationship Model 

 

3. METHODOLOGY 

The relevant data were collected through a front-end evaluation to gather information on the visitors’ preferences, as well 

as their expectations of the exhibitions at National Museum of Malaysia in facilitating their learning experiences. The 

methodology used in the front-end evaluation was based on a quantitative approach which involved paper-based 

questionnaire survey to measure the variables for visitors’ information, learning experiences, and performance of the 

existing interface design on permanent exhibitions at National Museum of Malaysia. The evaluation was carried out 

during the opening hours. 

 

This National Museum of Malaysia houses four permanent exhibition galleries featuring Malaysia's history and rich 

cultural diversity. In particular, the first gallery known as "Balai A" shows the Malaysian culture of people, the second 

hall called "Balai B" exhibits Malaysia's historical artefacts, archaeological discoveries, traditional handicrafts, Malay 

and indigenous weapons collection. The third gallery or called ‘Balai C’ was exhibited various collections of national 

nature such as insects, mammals, fish and others. Beside ‘Balai C’ is the fourth hall called 'Balai D' which showcases 

materials that related to the Malaysian's economic activities such as industry commercial and public transport. Figure 2 

show a part of the four permanent exhibition galleries. 
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Figure 2: Permanent Exhibition Galleries in the National Museum of Malaysia 

 

4. THE MODEL OF INTERFACE DESIGN ROLE ON MUSEUM EXHIBITION DESIGN PROCESS 

The survey result indicates a greater number of repeated visitors (60%) than the first-time visitors (40%). Majority of 

visitors come in a group – with friends or relatives (60%), family members (24%) and organized groups (4%). The result 

is consistent with earlier visitors’ studies, explaining the museum visit as social activities. The statistical study (Figure 3-

2) reveals that lone visitors spent significantly more time (2 hours and more) compared to the group visitors in the 

museum visit. It seems that lone visitors are less distracted in their visit as they may not be engaged in any social 

activities. Group visitors tend to spend more than 3 hours in the museum as they may engage in discussions that foster 

their construction of knowledge.   

45% of the respondents remarked the pre-historical and archaeological exhibit category as non-attractive exhibit. The 

survey results suggest a need for improvement in certain exhibition components in the galleries is required. The visitors’ 

comments are summarized as the story behind certain pre-historical and archaeology items displayed was not clearly 

explained and this therefore make visitors lost their interest on the objects.  The feedback received from participants also 

determined that the arrangement of objects displayed in the gallery need to be well organized to draw a narrative behind 

the displays. The visibility of some printed labels was found to be unclear due to aging. Some visitors have 

recommended improving the visibility and readability of the images and labels were not clear. 

 

The evaluation of the exhibitions’ performance is based on two contexts which are visitor engagement and physical 

context. The opinions of the visitors were measured by five-point Likert scale (1-Strongly disagree, 2-Disagree, 3-Not 

sure, 4-Agree, 5-Strongly Agree).  The average result of current existing interface design of exhibitions’ performance at 

the National Museum of Malaysia is unsatisfactory as revealed by majority of the visitor’s statements. In overall, the 

current museum exhibitions require an improvement in presenting the information to enhance its usability for visitors’ 

learning experiences. Some visitors claimed that they learn in their own preferred way to construct their own learning 

experiences. The study moreover indicates that the visitors learning preferences in general are through images/photo stills 

(49.7%), reading and physically interacting with the display (27.3%), audio/video shows (13.0%), multimedia 

interactivity (5.4%) and others (4.6%).  

 

This feedback further can be summarized that three fundamental elements of exhibition design have insisted 

throughout the museum exhibition: A gallery space (Physical space), Content Collections and audiences. These three 

basic elements moreover have evolved in alignment with the museum’s informational function and the emergence of a 

more integrated design discipline. Although a gallery space and content collections are continuing to guide the design 

development, museum visitors’ attentions also have become an important influential element in most interface design 

development. Regarding this, there has been an increased emphasis on the strong exhibition concepts, contextual setting 

and meaningful narratives or description, formulated to accommodate a variety of diverse audience groups and connect 

visitors with the exhibition information. This is where the interface design role and the designer understanding, and skills 

have become essential in the development of engaging exhibition. The designer moreover is directly responsible for the 
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visitors’ engagement and meaningful exhibition experiences. Figure 3 show a model of the interface design process that 

mapping from concept to interpretive considerations and respective roles and responsibilities in preparing exhibition.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A model of the interface design process and respective roles of curator, designer and visitors in exhibition 

 

5. CONCLUSION 

This paper discussed the evaluation of interface design role in assessing visitors’ learning experiences that involved 

visitors’ preferences as well as physical appearance (the performance of current interface design on museum exhibitions). 

The study reveals that the need for museum is primarily for understanding on the role of interface design among museum 

curator and exhibition designers followed by intellectual visitor experiences. As museum is a social space for learning, 

visitors are predominantly be educated and experienced through various kinds of presentation methods. This further 

acknowledges that museum visitors are active learners. Nevertheless, the visitors suggested different kinds of interactive 

displays that they would like to have in the museum exhibitions, such as hands-on exhibits where they can have an 

experiment, interactive audio or video shows, augmented reality, virtual reality, 3D projection, social networking/virtual 

museum and touch screen kiosks or interactive tabletops to interact with the information they want to look up. These 

remarks are consistent with the concerns of interactive exhibition studies today. 
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Abstract 

     Peacebuilding is a process of trying to restore cordial normal relations between people or groups of people especially after a 

conflict. It requires the reconciliation of differences, apology and forgiveness of past harm and the establishment of a co-operative 

relationship between groups after the conflict. Peacebuilding is a foundation for sustainable peace but this foundation needs a lot of 

resources including time as well as the support of all stakeholders in a country to have a common vision for the future if they are to 

achieve sustainable peace. 

     This paper aimed to determine the limitations faced by amnesty seekers in Uganda and the prospects thereof to end conflicts and 

wars peacefully and the attainment of sustainable peace. The paper is based on a larger study that was conducted to assess the 

contribution of amnesty in ending conflicts and wars. This study was guided by the desire to end conflicts and wars through the use 

of amnesty. The study adopted both quantitative and qualitative study design. A questionnaire was used to collect data from one 

thousand respondents spread throughout the five districts in Uganda that were sampled; each district from Uganda’s five regions. In 

addition, one-on-one interviews were held with several key informants like reporters, Resident District Commissioners of the 

sampled districts, staff of NGos that were involved in the receiving of reporters, some sections of the security apparatus, lawyers 

and religious leaders.  

     The results showed that peacebuilding through peaceful means like granting of amnesty can easily encourage peacebuilding and 

the achievement of sustainable peace in a country. The findings are beneficial to academicians, policy makers, NGO’s, peace 

negotiators and politicians as far as they will be painting a green picture in the use of peacebuilding mechanisms like amnesty to 

build peace if conflicts and wars are to end and sustainable peace is acheived. The mission behind this study was to establish the 

limitations faced by amnesty seekers in Uganda and what could be done to remove such limitations so that amnesty seekers in and 

outside Uganda can easily access amnesty. 

 

KEYWORDS: Amnesty, Peacebuilding, Sustainable peace, Good governance, Conflict, Conflict resolution 

Introduction  

     It is widely acknowledged that amnesty granted during conflicts and wars has the potential to end them peacefully. The 

reasons usually advanced to corroborate such an assertion include that amnesty is cheaper than conflict and war and that amnesty 

is more realistic and inclusive than other conflict resolution mechanisms. Therefore, with the enactment and promulgation of the 

Amnesty Act (2000)1 in Uganda, it was highly anticipated that all armed rebellions would cease. However, there are still rebels in 

the bush todate. But as is shown hereafter, amnesty in Uganda has not achieved its intended objective which was to end conflicts 

and wars peacefully because of the limitations encountered by amnesty seekers in the country and outside. This paper aimed to 

determine the limitations faced by amnesty seekers in Uganda and the prospects thereof to end conflicts and wars peacefully and 

the attainment of sustainable peace. The paper is based on a larger study that was conducted to assess the contribution of amnesty 

in ending conflicts and wars. This study was guided by the desire to end conflicts and wars through the use of amnesty. 
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     It is no longer a big debate as to whether amnesty can lead to peaceful conflict resolution and sustainable peace. The debate is 

currently zeroing on how amnesty can best be employed to just achieve that; conflict resolution and sustainable peace (Mertus & 

Helsing, 2006)2. As for Carey (2012)3, peace can only be sustainable if there is sustained political progress which itself requires 

peace agreements, institutionalised efforts to peacemaking and negotiations that are held in good faith. This paper intended to 

assess the limitations that seekers of amnesty face in accessing amnesty in Uganda and the prospects of having amnesty end 

conflicts and wars, and achieve sustainable peace.  

     Despite being abhorred by conflict and war victims and their families, amnesty remains a feasible peaceful conflict resolution 

mechanism todate because it lays a firm foundation for the prevention of renewed war (Wallensteen, 20154; Lessa & Payne, 20125; 

US Army, 20156). Other conflict resolution mechanisms have the potential to end conflicts and wars, but do not emphasize laying 

down the infrastructure badly needed to prevent the rebirth of conflict and war. This is the main reason why the international 

community needs to be supportive of amnesty processes worldwide even if such processes do not entirely respect international law. 

For the sake of ending deadly conflicts and wars; as well as preparing a ground to prevent future conflicts and wars (Ambos, Large 

& Wierda, 2009)7, amnesty needs to always be given a chance.  

     The study adopted both quantitative and qualitative study designs. A questionnaire was used to collect data from one thousand 

respondents spread throughout the four districts in Uganda  and Kampala City. Each of the four sampled districts represented a 

region in Uganda. Kampala City was also included in the sampled districts becauses it houses most national organisations whose 

members were part of the sample population. In addition, one-on-one interviews were held with several key informants like 

reporters, Resident District Commissioners of the sampled districts, staff of NGos that were involved in the receiving of reporters, 

some sections of the security apparatus, lawyers and religious leaders.  

 

Findings 

     Below is a discussion of the findings on the limitations of amnesty seekers in Uganda and the prospects of amnesty as a 

peaceful conflict resolution mechanism.  

Knowledge of any Applicant of Amnesty   

     When the respondents were asked if they knew anyone who has ever applied for amnesty, the responses in the chart below 

were given. 

Figure 1: Knowledge of any Applicant of Amnesty  

 

                                                Source: Field Data, 2014/2015 

     A majority of the respondents said that they did not know of anyone who has ever applied for amnesty. This is understandable 

because amnesty seekers are not many across the country. Additionally, amnesty seekers don’t usually want to be known in 

society since applying for amnesty means that one was a rebel; a scenario that is not good for the public to know since it attracts 

stigma, shame, stress and embarrassment to the reporters. Annan, Brier & Aryemo (2009)8 are of the view that whereas 
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disarmament, demobilisation and reintegration programmes are meant to resettle the returnees to their local communities, stigma 

among returnees remains a big challenge. This is because of the heinous acts committed on the members of the local community 

hence the amnesty beneficiaries have to keep their status as reporters or people who have ever applied for amnesty a top secret. 

This view got a whole 76.78% of all respondents’ views.  

     This was pointed out by Andrew Awali; the Deputy Resident District Commissioner Gulu district who in an interview 

lamented on the social hibernation of the returnees as they fear retribution from the community members (Interview held with the 

Respondent on January 15, 2015). This situation was witnessed during the study where on several occasions difficulties were 

encountered while trying to meet with reporters. Many of the reporters claimed they have never been rebels, others said it was 

mistaken identity, others argued that may be they shared a name with a reporter but all this was as a result of fear of being 

identified by the public as a former rebel. After a thorough introduction that the study was purely academic and not government 

espionage on former rebels, the reporters would open up and give out some information. Betancourt, Agnew-Blais, Gilman, 

Williams & Ellis (2013)9 report that whereas several studies have been done to show the importance of demobilisation and 

resettlement programmes on returnees, less has been done on the role of stigma on returnees on long term psychosocial 

adjustment in the wider community.   

     Only a tiny section of the total respondents agreed that they knew someone who has ever applied for amnesty and this response 

got only 20.49%. Even in this case, the information was largely from public administrators involved in the implementation of the 

amnesty Act (2000) like the amnesty commission staff, resident district commissioners and their deputies and staff as well as 

local government officials. During the personal interviews, a majority of the interviewees claimed that they did not know anyone 

who has ever applied for amnesty in their areas. The exception was in Katakwi district where a group of respondents in an FGD 

agreed that they knew reporters in their villages. Unfortunately, these reporters did not apply for amnesty for fear of insecurity 

reprisals from the community and because also of the poor resettlement package given to reporters which even takes long to be 

given but yet the process of reporting takes a lot of time and money since the amnesty commission offices responsible for 

Katakwi district amnesty affairs are in Mbale district which is far away from Katakwi district.  Annan, Brier & Aryemo (2009) 

emphasize that proper handling of returnees may prepare them to be stigma free and be able to live amicably with the rest of the 

community members; a situation that may not have been done in Uganda. 

Whether the Amnesty Seeker Succeeded in getting Amnesty or Not 

     On the question of whether the amnesty seekers they knew who applied for amnesty succeeded in getting amnesty or not, the 

following were the views of the respondents in the figure below.  

Figure 2: Whether the Amnesty Seeker Succeeded in getting Amnesty or Not 

 

Source: Field Data, 2014/2015 

     A majority of the respondents revealed that they were not sure if the amnesty applicants they knew got amnesty or not and this 

view got a whole 71.43%. This amount of limited knowledge of whether the amnesty seekers succeeded in getting amnesty in 

addition to not knowing many seekers of amnesty could be related to why amnesty has not been successful in achieving its 
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intended objective of ending armed rebellion in Uganda because a majority of the population are largely ignorant about amnesty. 

The entire amnesty application process is done in secrecy. This is because the applicants of amnesty and their families want to 

keep it to themselves as they fear condemnation, reprisals and stigma from the public (Annan, Brier & Aryemo, 2009; Betancourt, 

Agnew-Blais, Gilman, Williams & Ellis, 2013). From the records of World Vision Gulu region offices, it was reported that by 

2008, World Vision Gulu office alone had received over 15,000 reporters who were later handed over to Amnesty Commission 

demobilisation and resettlement team in Gulu for rehabilitation and resettlement but tracing a few of them for an interview was a 

real tug of war even when you had the contacts of reporters from offices like that one of the resident district commissioner 

(Interview held with Harriet Aloyo Nyeko, the Programme Manager World Vision Gulu Office on January 16, 2015).  

     Only a small fraction of 18.73% of all respondents agreed that the amnesty seekers they knew actually got amnesty and this is 

really a paltry figure since 26,390 reporters have since the promulgation of the amnesty Act (2000) got amnesty (Amnesty 

Commission report, 2013)10. Even in this event of some of the respondents having knowledge of any beneficiary of amnesty, it 

was largely those that were directly involved in the implementation of the amnesty process like police officers, criminal 

investigation officers, resident district commissioners and their deputies and a few members of district local government staff. In 

addition, only a mere 9.84% said that the amnesty seekers they knew didn’t get amnesty. This however is puzzling because one 

cannot tell why an amnesty seeker did not get amnesty but since these responses were got from a questionnaire and not an 

interview, no further information could be got about it. 

Challenges Faced by Amnesty Seekers in Uganda 

     Despite the fact that the Amnesty Act (2000) has been in existence since 2000, it does not automatically mean that all is well 

for amnesty seekers in Uganda as several challenges were cited by the respondents as shown in the figure below.  

Figure 3: Challenges Faced by Amnesty Seekers in Uganda 

 

Source: Field Data, 2014/2015 

          It was reported by a majority of the respondents that the biggest challenge to amnesty seekers in Uganda was the ignorance 

of the amnesty law. This view had the support of the majority of all respondents 63.11%. More than half of all respondents of the 

study were of the view that this was the greatest challenge to amnesty seekers in Uganda. Therefore, if the majority of the 

respondents themselves were ignorant of the amnesty law while they are free within the country, one wonders how the rebels in 

the deep jungles of DRC and CAR would really get the information about the amnesty law given the geographical and limited 

information impediments involved therein. Hayner (2001)11, Bois-Pedain (2007)12 as well as Freeman (2009)13 state that 

ignorance of the amnesty law is a great challenge to both victims as well as claimants of amnesty as amnesty opportunities are 

missed because of ignorance. In one way or the other, perpetrators may never face justice because the amnesty giving authority 
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may be ignorant and unable to identify the real wrong doers while on the side of the claimants of amnesty, they may never benefit 

from the amnesty law because they are unaware of it; such situations completely exacerbate the amnesty process altogether.   

          Therefore, if such a challenge is well addressed by availing more information especially to the rebels still remaining in the 

bush as well as to victims or their surviving family members amnesty would go a long way in encouraging more rebels to 

abandon rebellion and come and report; hence making amnesty to achieve its intended objective of ending armed rebellion in 

Uganda using peaceful means. In an interview with Silver Emoruoit; the Executive Director of Katakwi Children’s Voice; a Non-

governmental Organisation involved in receiving and rehabilitating former child soldiers and reporters, it was reported that all of 

the child soldiers and almost all of the reporters had no knowledge of the Amnesty Act (2000) (Interview held with Respondent 

on January 14, 2015). For Freeman (2009), the existing opportunities for both victims or their family members and the reporters 

may be lost because of the ignorance of the amnesty law. This surely may have been a great challenge to the amnesty seekers in 

Uganda.  

          The other challenge faced by amnesty seekers in Uganda as identified by the respondents was that the rebels didn’t trust 

government. This view raised 22.68% of all respondents’ views. And; when added with ignorance of the amnesty law, the two 

greatly contributed to the reasons why there are still some rebels who have not exploited the use of the amnesty Act (2000) to 

their own advantage. This rebel mistrust of government was rooted in the fact that whereas the government of Uganda was 

pursuing peaceful means to achieve peace and end armed rebellion in the country; it was still showing support to its international 

obligations under the 1998 Rome Statute to surrender senior rebel commanders to face justice at the ICC. Abidi (2002)14 as well 

as the International Institute for Democracy and Electoral Assistance (2003)15 state that the lack of trust between the government 

of Uganda and the rebel leaders may largely be blamed for the failure of amnesty in Uganda. This is because neither the rebels 

nor the government of Uganda trusted the other; a situation that may have greatly limited the success of the amnesty process 

todate. A view echoed by Shelton (1999)16 who reinforces the importance of trust in any peaceful conflict settlement as a 

condition sine quo non if success is to be realised.   

          In such a quandary, one should not expect total commitment by the rebels and their senior commanders towards the 

amnesty process. This was evidenced when the rebel leaders did not turn up to sign the Juba Peace Agreement which they greatly 

participated in and which it was hoped would mark the end of LRA armed rebellion in Uganda but in vain (Abidi, 2002). In South 

Africa, Lincoln (2011)17, states that the Truth and Reconciliation Commission was also faced with challenges of mistrust; a factor 

that nearly led to the total failure of the entire amnesty process. Just as the International Institute for Democracy and Electoral 

Assistance (2003) states, reconciliation and justice are twin notions but cannot usually be achieved when there is mistrust. In an 

interview with a respondent in Katakwi Town Council, it was reported that many of the reporters tell them that they could not 

believe and trust government efforts of ending the conflict using peaceful means through amnesty until they received it (Name 

withheld, Interview held with the Respondent on January 14, 2015). This means that there could be some rebels still in the bush 

with the desire to abandon rebellion but are not convinced that amnesty in Uganda is for real.  

          Another challenge faced by amnesty seekers in Uganda as raised by the respondents was the lack of enough information to 

rebels about the authenticity of the amnesty process in Uganda. This was because of the very nature of where rebels live and the 

very way they receive information. There was little information received by the rebels from their rebel commanders who usually 

fed them only on information that is to the rebel leaders’ advantage. As Hamber (2009)18 as well as Doxtader & Villa-Vicencio 

(2003)19 report, absence of relevant and timely information in any amnesty process is the foundation of the failure of the entire 

amnesty process. This was further corroborated by a reporter in Gulu town who said in an interview that he heard about amnesty 

law upon his escape from the bush and never before (Name withheld, Interview held with the Respondent on January 15, 2015). 

The view that limited information to rebels was another challenge to amnesty seekers in Uganda got 12.30% of all respondents’ 

views. It should be noted however that the option of geographical limitation was not considered at all by any respondent as a 

challenge to amnesty seekers in Uganda. 
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How to Solve the Challenges Faced by Amnesty Seekers in Uganda  

    On the question of how to solve the challenges faced by amnesty seekers in Uganda so that they could easily access amnesty, 

the respondents’ views are shown below. 

Figure 4: How to Solve the Challenges Faced by Amnesty Seekers in Uganda 

              
                                                          Source: Field Data, 2014/2015 

     It is believed that information is power. Therefore, if the majority of the citizens have enough information about a national 

law, it is highly likely that that law would be well implemented. But this was not the case with the amnesty Act (2000). As 

reported with the case of the South African Truth and Reconciliation commission, availability of accurate information both to the 

victims as well as to the claimants of amnesty is a strong foundation to a successful amnesty process (TRC, 2003)20. For this case, 

it was largely agreed by a majority of the respondents that massive public awareness needs to be created about the amnesty 

commission and its activities and particularly the Amnesty Act (2000) since it had earlier been reported that a majority of the 

respondents were ignorant about the amnesty Act (2000). This view raised 74.73%. It is hoped that if massive public awareness 

campaigns were put in place, a majority of the Ugandans would support the amnesty activities from an informed point of view. 

          This may even encourage the remaining rebels in the bush who would get a chance of knowing about the amnesty process 

and would eventually abandon rebellion. These massive public awareness campaigns need to be revived to exploit this chance if 

armed rebellion is to end especially by encouraging rebels still in the bush to come and report. To justify this need for increased 

mass sensitisation campaigns about the amnesty Act (2000) was seen when an Internal Security Organisation officer of one of the 

sampled districts who was greatly involved in the implementation of the amnesty process did not really know what amnesty is 

(Name withheld). It is reported that is it the duty of amnesty commissions to avail relevant and necessary information about the 

amnesty process to both victims or their families and amnesty claimants for the amnesty process to achieve its purpose (Llewellyn 

& Philpott, 2014)21. 

          The other solution to solve the challenges faced by amnesty seekers in Uganda was the interpretation of the Amnesty Act 

into major local languages. Juta and Company (1996)22 underscore the importance of an amnesty Act into languages 

understandable by all stakeholders; let it be the victims or the would-be beneficiaries to ensure a smooth implementation of 

amnesty. The Ugandan constitution guarantees interpretation of national laws into major local languages to enable citizens to be 

informed about the laws that govern them but this is largely not the case.  Accordingly, the Amnesty Act (2000) has 

been translated into seven major local Ugandan languages namely; Luganda, Runyoro-Rutoro- Runyankore-Rukiga, Lusoga, 

Lugbara (Ministry of Finance, Planning and Economic Development, 2005)23. However, this is a tiny fraction of the languages 

spoken in Uganda. The printing of the amnesty Act (2000) in major local languages was greatly hindered by limited finances 

available to the Amnesty Commission (Ministry of Finance, Planning and Economic Development, 2005; Amnesty Commission 
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Report, 2013) despite it being translated into local languages mentioned above. A view, that got 10.71% support of all 

respondents.   

          In an interview with Moses Draku the spokesperson of the amnesty commission, he said that their greatest challenge in the 

printing of the amnesty Act (2000) into local languages is financial limitations (Amnesty Commission Report, 2013) since they 

have the manuscript already interpreted in major local languages but cannot afford to print them because of insufficient financial 

resources at the disposal of the amnesty commission (Interview held with the Respondent on January 10, 2015). This view was 

repeatedly echoed by many respondents. Among them were the staffs of the amnesty commission or those familiar with its 

activities like government workers, reporters and workers of Non-Governmental Organisations. The chairman of the amnesty 

commission Justice P.K.K. Onega cited limited financing as the only hindrance to have the amnesty Act (2000) to be printed into 

major local languages for the benefit of the majority of Ugandans that are not comfortable with the English language since the 

Amnesty Act (2000) is already translated into seven major local languages (Interview held with Respondent on January 12, 2015). 

          The other solution proposed by respondents to solve the challenges faced by amnesty seekers in Uganda was the creation of 

trust building measures by government; meaning that apart from enacting the amnesty Act, government still needs to do more by 

creating an environment and doing actions that create more trust and confidence in the public and the rebels to believe that the 

amnesty process in Uganda was in good faith and not a ploy to arrest senior rebel leaders and hand them over to the International 

Criminal Court to face trial (Pensky, 2008)24. This situation has been compounded by the recent handing over of Dominic 

Ongwen to the ICC where he is facing trial over war crimes and crimes against humanity; a situation that must also apply to other 

senior rebel commanders including Joseph Kony in case they surrendered. This view raised 8.79% of all respondents’ views and 

largely holds water in explaining why senior rebel leaders are still reluctant to embrace the amnesty process in Uganda. In the 

words of Walter Okiring Elakas; the resident district commissioner Katakwi district, more confidence building measures like 

blanket amnesty to all rebels inclusive of the rebel leaders may greatly make a difference (Interview held with Respondent on 

January 14, 2015).   

          The other solution raised by the respondents that could be of help in averting the challenges faced by amnesty seekers in 

Uganda was the involvement of Ugandan embassies in countries where Ugandan rebels are operating from. This in addition to the 

involvement of international agencies like the UN and African Union would bring more trust to the rebels to surrender (Cobban, 

200725; Cobban, 201626). This was so because these rebels operate in several countries like South Sudan, DRC, Central African 

Republic and therefore accessing amnesty offices in Uganda is impossible. But if there is an amnesty liaison desk in Ugandan 

embassies in countries where these rebels operate, it may be geographically feasible to access information and apply for amnesty 

in the Ugandan embassies in the countries affected. This view got 5.77% of all respondents’ views but can be a contributory 

factor in solving the problem faced by amnesty seekers trying to access amnesty in Uganda.  

Respondents’ Advice to Amnesty Seekers in Uganda 

     The respondents were further asked what advice they may give to amnesty seekers in Uganda and their views were 

summarised as follows. 

 
Figure 5: Respondent’s Advice to Amnesty Seekers in Uganda 
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                                                        Source: Field Data, 2014/2015  

     When the respondents were further asked what advice they could give to amnesty seekers in Uganda, a majority of the 

respondents said that they could advise them to apply for amnesty. This view was raised by 61.48% of the total respondents 

meaning that it is a practicable pierce of advice. Salborn (2010)27 reports that applying for amnesty in the case of the Northern 

Uganda conflict was a requirement for a successful return, resettlement and reintegration of former rebels. For Leonard (2008)28 

as well as Davis & Tremmel (2014)29, a written application for the grant of an amnesty signifies the willingness and acceptance to 

abandon armed rebellion. It meant that all other pieces of advice would not work if the rebels still in the bush do not give up 

rebellion. When they give up rebellion, then all other pieces of advice may consequently follow. In addition, applying for amnesty 

means giving up armed rebellion; which means ushering in peace; a situation desired by everyone. 

     The other pierce of advice given by the respondents to amnesty seekers in Uganda was to always use consensus-oriented 

methods of conflict resolution. For Leonard (2008) as well as Palacios (2006)30, consensus is a useful tool in conflict situation 

including even after enacting an amnesty law. This means that in future, whenever conflicts arise since conflicts are part of human 

life, one should always opt for peaceful conflict resolution mechanism like negotiation to avoid situations that may induce an 

individual to think of opting for war as a solution to every conflict. This view raised 16.94% of all respondents’ views. Quite 

often than not, there are conflicts that do not really necessitate violence and war. But unfortunately, human nature is intricate to 

predict because small conflicts have ended up becoming big violent conflicts because human beings are hard to predict as some 

prefer war hoping they will achieve something during the war while other are simply bellicose.  

     The other advice suggested by the respondents to amnesty seekers in Uganda was to always avoid situations that cause 

conflict. A culture of making peace as every one’s business should be inculcated among citizens so that it becomes incumbent on 

every national both the leaders and the led to promote peace. Ray (2012)31 emphasizes that dialogue should always be built 

around the counterinsurgency doctrine, arguing that the main strategy towards this aim should be preventing people from feeling 

alienated. Whereas Cortright (1997)32 detests the use of conflict preventive measures which he calls appeasers, bribes and 

concessions, which really are what he calls them; but compared with the effects of deadly conflict, let those appeasers, bribes and 

concessions be what they are because they are cheap, peaceful and undestructive to the state and community fabric. Even if 

Bredel (2003)33 compares asking politicians to prevent conflict with asking teenagers to save for pension, conflict prevention was, 

is and still remains the only feasible and cheaper option to maintaining peace than to later on grant amnesty. If trouble causers 
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could be appeased and they don’t make trouble at all, then what else would citizens want? Even though this appeasement policy 

to conflict causers may be addictive and repetitive, it is cheaper in all aspects as it ensures sustainable peace since it prevents the 

outbreak of conflicts. 

     Avoiding situations that bring about conflict by both the leaders and the citizens is a preventive measure to conflict because if 

all of us tried to avoid situations that bring about conflict and war, then we shall have invested a great deal in preventing conflict 

and war (Ellington, 2013)34. This is an investment that requires limited resources like commitment but has bulky and 

immeasurable returns like ensuring stable peace, spending less or no money at all and ensuring sustainability of peace, political 

stability and development. This view got 11.75% of all respondents’ views meaning that if endeavours that lead to conflict 

prevention were pursued, the world would be a better place to dwell in for everyone. As the Council of Europe (1982)35 states, 

prevention is better than cure. It is better, cheaper and effortless to prevent a conflict than to grant amnesty after a conflict; a view 

also held by International Peace Update (1999)36 that stresses that conflict prevention is cheaper than amnesty. If sustainable 

peace and development are to be attained the world over, an effort to prevent conflict is the way to go.   

     Lastly, still on the advice that was given to amnesty seekers in Uganda, the respondents further proposed that giving up 

rebellion totally was another good option in addition to the options already given above. This view is more or less like the first 

option of applying for amnesty because you cannot apply for amnesty without giving up rebellion and you cannot give up 

rebellion and fail to apply for amnesty. This view got 9.29% of all respondents’ views and if well followed, armed rebellion in 

Uganda would swiftly come to an end. This view is corroborated by Jeffery (2014)37 who contends that abandoning rebellion was 

a condition for applying for amnesty in Uganda. Admittedly, a feeling of being tired of armed rebellion is a precursor that a rebel 

is in for a peaceful resolution of conflict and; amnesty comes in handy in the circumstances.  

Conclusion  

     Amnesty seekers in Uganda face a lot of limitations while trying to apply, access and enjoy amnesty in Uganda. Among them 

are limited or no information about amnesty, lack of trust between them and the government, long distances to go to amnesty 

commission offices as they are only in the regions of the country as well as stigma from the communities they once terrorised. 

The pierces of advice as proposed by the respondents like abandoning rebellion, applying for amnesty, developing a culture of 

peace, use of peaceful conflict resolution mechanisms as well as the development of trust building measures between them and 

the government could go a long way in maintaining peace and keeping conflict and war at bay. If this could be done, then the 

potential to have amnesty as a panacea to conflict and war will reign.   
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Abstract- The world is going out on crisis of conventional petroleum fuels either due to their unavailability or their harmful effect to 

health and environment. Biodiesel has emerged as a potential alternative to petroleum diesel due to its chemical characteristics similar 

to petroleum diesel with less harmful environmental effects. Biodiesel is mixture of fatty acids alkyl esters derived from triglycerides 

present in oils and fats. The problem with biodiesel is its oxidative action on storage. On oxidation biodiesel molecules are 

transformed into peroxides which further breaks into acids, alcohols and esters. The extent of biodiesel oxidation is determined like 

Iodine value, oxidisability, structure Indices etc. The oxidation stability is affected factors like structure, atmospheric content etc. In 

this study an attempt has been made to study the oxidation mechanism and characteristics of biodiesel, factors affecting stability of 

biodiesel and parameters used to determine the extent of oxidation of biodiesel. 

 

Index Terms- Biodiesel, Oxidation stability, Oxidation Chemistry, Biodiesel Stability Parameters, Stability Factors 
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I. INTRODUCTION 

Biodiesel is the environmental friendly alternative to conventional petroleum diesel fuel, derived from the feedstock like oils 

(edible and non edible oils) and animal fat. Biodiesel consists of alkyl esters produced from the transesterification of the 

triglycerides in the presence of acidic or basic catalyst [1-3]. Fuel crisis and environmental degradation are the major concerns which 

the world is confronting now. Countries round the globe are dependent almost entirely on liquid petroleum fuels for public and private 

transportation. Due to rapid industrialization the demand of petroleum fuel increased manifold, the dwindling supply of petroleum 

reserves has become more and more concentrated in a few oil-producing countries and all other countries are largely dependent on 

these oil producing countries for the oil supply. Transportation, agriculture as well as industrial sectors are largely dependent on the 

fuel supply. Indiscriminate extraction and consumption of fossil fuels has already reduced the petroleum reserve significantly. This 

indiscriminate extraction and consumption results the rapid rise in prices of crude oil. The crude oil prices has shown the steep rise 

from 20$/barrel to about 140$/barrel and then back to nearby of 71$/barrel since 1999-2000 to 2018-2019[4,5].This growing 

dependency, increased import bills, uncertainty in availability and increasing environmental concern have encouraged many countries 

to adopt programs to search for alternative liquid-fuel produced from domestic and renewable resources. The desire of replacing 

petroleum fuels with a more reliable and sustainable energy source has created much interest in bio-fuels. In addition, Biofuels 

especially the biodiesel is gaining popularity in commercial use due to the adaptation of the biodiesel with the current transportation, 

agricultural and industrial infrastructure with no or little modification. 

 

Countries like USA and Europe are using the biodiesel derived from edible oil and animal fat in engines in place of petroleum diesel. 

Contrary, Production of biodiesel from edible oil is not easily possible in India, as India imports about 60% of edible oil to meet the 

domestic requirements [6]. The possible source of biodiesel production in India is found to be the non edible oil resources like Jatropa 

curcas, pongamia etc. As per Government of India Survey, India has about 60 Mha as waste and degraded land i.e. not suitable for 

regular agriculture, 5 million Kms as road network and 67,000 kms as railway network. This waste land and sides of road and railway 

B 
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network can be used to cultivate jatropha curcas and biodiesel can be produced from the grown seeds [7-9]. This biodiesel can be 

proved to be the potential substitute for diesel demand. Similar to vegetable oils and animal fat, the presence of unsaturated 

components leads to the susceptibility of biodiesel to the oxidative degradation. This susceptibility to oxidative degradation is helpful 

in rendering the biodiesel biodegradable in nature. With storage, biodiesel becomes chemically unstable and quality of the fuel is 

degraded. This oxidation process creates the problem of injector chocking, fuel line and fuel filter chocking and depositing of the 

sediments in combustion chamber and fuel supply lines. 

 

Various other factors that affect the stability of the biodiesel are presence of light, air, heat, antioxidants, impurities, material of the 

container used for storage. Along with these the stability of biodiesel is also affected by the method use for the purification of 

biodiesel during the manufacturing process. In this study an attempt has been made to study and review the oxidation stability of 

biodiesel due to storage.  

II. PROCESS OF BIODIESEL PRODUCTION 

Vegetable oils can be chemically modified to produce biodiesel through micro-emulsion, pyrolysis (thermal cracking) or 

transesterification. Transesterification is the most common method used for biodiesel production and yields the best quality biodiesel 

having higher cetane number, lower exhaust emission and better combustion properties than biodiesel produced from any other 

method. This transesterification reaction is carried out by continuous intermixing of vegetable oil (triglycerides) with alcohol in 

presence of catalyst under suitable temperature range [10].  

     

The overall transesterfication reaction is carried out in three reversible reaction. The first is the conversion of triglycerides into 

diglycerides, followed by conversion of diglycerides into monoglycerides and then monoglycerides into glycerol along with the 

formation of ester molecule in each step [11]. 

The transesterification process of biodiesel formation is affected by several factors such as molar ratio of oil to alcohol, temperature of 

reaction, catalyst type (acidic or basic), catalyst concentration, reaction time, free fatty acid (FFA) and water content of the feedstock 

used [12]. 

III. BIODIESEL STABILITY AND CAUSE OF INSTABILITY 

According to Westbrook, “stability of biodiesel is its ability to resist the physical and chemical changes caused by interaction with the 

environment”. The poor stability is due to the presence of the double bond in free fatty acids.  

Fatty acids on the basis of carbon bond present are as follows: 

A. Saturated fatty acids, no double is present in between two carbon atoms. 

B. Unsaturated fatty acids, carbon- carbon double bonds are present. 

Unsaturated fatty acids can be further classified as: 

A. Monounsaturated fatty acids (MUFA), contains one C-C bond. 

B. Polyunsaturated fatty acids (PUFA), containing more than one C-C bond separated by a single methylene group. Example 

Linoleic and Linolenic acid. 

The factors affecting the oxidation stability of fatty acids are: 

A. Polyunsaturation 

B. Position of C-C bond 

C. Number of allylic and bis-allylic sites [12]. 

Bis-allylic carbon sites are more susceptible to oxidation attack as compared to allylic sites in fatty acids. Allylic position equivalent 

(APE) and bis-allylic position equivalent (BAPE) measures the number of single and double acting carbon sites in fatty acids 

respectively in fatty acids or esters having methylene interrupted polyunsaturation. The general trend in the increasing stability of 

different fatty acids is Linolenic< linoleic< oleic [9]. 
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Fig. 1: Structure of Oleic acid, lenoleic acid and lenolenic acid [11]. 

 

IV. STABILITY OF BIODIESEL 

Stability of biodiesel can be mainly classified into three types: 

A. Oxidation stability 

B. Thermal stability 

C. Storage stability 

Oxidation stability is related with the peroxides and hydroperoxides formation which further leads to formation of shorter compounds 

like acids (low molecular weight), alcohols, aldehyde and ketones [13]. Thermal stability is referred to the resistance offered by 

biodiesel to the oxidation process at the high temperature that leads to increase in weight of oil and biodiesel. At high temperature, 

natural antioxidants (very small quantity) present in biodiesel are degraded at much faster pace and leads to the prominent oxidation 

process. Storage stability deals with the degradation of biodiesel and its interaction with the surrounding conditions such as light, 

metal, moisture, impurities etc during the time of being storage. Storage stability is referred as the resistance shown by the biodiesel to 

the physical and chemical changes occurring in the composition of biodiesel during the storage due to its interaction with light, air, 

moisture and impurities [12]. 

 

V. OXIDATION DEGRADATION CHEMISTRY 

Biodiesel is susceptible to oxidation when subjected to light, air, moisture etc., leading to formation of peroxides and hydroperoxides 

which further breaks into short chain compounds like acids, alcohols, aldehydes and esters. Biodiesel oxidation is of two types—auto-

oxidation and photo-oxidation. Auto-oxidation occurs in presence of oxygen, while photo-oxidation occurs in presence of light and 

oxygen. The mechanism of degradation is as: 

A. Autoxidation in presence of atmospheric oxygen 

B. Thermal or thermal-oxidative degradation  from excess heat 

C. Hydrolysis in presence of moisture or water during storage and in fuel lines 

D. Microbial contamination from impurities present in fuel [14]. 

The primary oxidative degradation of biodiesel is a radical chain reaction and involves initiation, propagation and termination step. 

During the initiation step, hydrogen gets removed from carbon radical and a carbon free radical is formed as shown in fig. These 

initiators may be formed either due to thermal decomposition of hydroperoxides or metal catalyzed decomposition of hydroperoxides 

[12]. During the propagation step, carbon free radical reacts with a bi-radical oxygen in air and forms peroxyl radical. This peroxyl 

radical further separates hydrogen atom from another biodiesel molecule and forms a hyroperoxide and another carbon free radical. 

Similarly the reaction propagates leading to formation of new radical at exponential rate. In the termination, the primary reaction ends 

by the combination of two or more radicals and forming a stable product [12]. 
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  Fig. 2: Mechanism for auto-oxidation of lenolic acid methyl ester leading formation of its peroxides [11] 

 

While in photo-oxidation the UV light decomposes the oxygen-containing compounds in biodiesel and generates radicals that initiate 

auto-oxidation. Photo-oxidation occurs via two routes. One similar to auto-oxidation, in second route molecular oxygen is excited to 

the state of electrophilic singlet and undergoes the ene reaction with olefins leading to the formation of hydroperoxides [11]. 

    
   Fig. 3:  ene reaction during photo-oxidation of linoleic acid [11] 

For polyunsaturated fatty acids, the oxidative mechanism can be represented in three phases as shown in fig.4 [15]. Phase 1 is the 

phase of lag or phase of induction period, phase 2 is the phase of peroxidation. In phase 3 the rate of peroxide degradation exceeds the 

rate of peroxide formation. 

 

In the induction period phase, the consumption of oxygen and formation of hydroperoxides occurs at a slow pace. Antioxidants are 

depleted at a very high pace in this phase yet the composition of biodiesel is significantly unaffected by oxidation process. 

Concentration of the antioxidants present in biodiesel mainly determines the length of this induction phase. In phase 2 i.e. phase of 

peroxide formation, oxygen consumption and hydroperoxides formation occur at faster pace than the induction phase. Antioxidants 

present in biodiesel are almost depleted in this phase. Finally in phase 3, rate of hydroperoxide degration is surpassed by the rate of 

peroxide formation leading to the exponential increase in the formation of small chain molecules such as acids, alcohols, aldehydes, 

ketones etc. Due to the formation of these small chain molecules the quality of fuel is highly degraded. 
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 Fig. 4: Graphical representation of oxidation phases of polyunsaturated fatty acid esters [15] 

VI. PARAMETERS INDICATING OXIDATION STABILITY OF BIODIESEL 

As the biodiesel undergoes the oxidation process the quality of fuel is degraded. In order to measure the quality of fuel, various 

parameters are used which determines the extent of oxidation. The main parameters which are used to measure the stability of 

biodiesel are as follows: 

 

A. IODINE VALUE (IV) 

The acid value is the measure of the total degree of unsaturation present in the fatty acid compound irrespective of the nature and 

position of unsaturation. The Iodine value is expressed as the grams of iodine consumed per 100 grams of the sample [11]. The 

iodine value indicates the tendency of biodiesel to oxidize or polymerise depending on the reactivity of alkyl double bonds 

present. The iodine value does not differentiate in the nature, position and number of olefinic carbon present in fatty acid 

compound. Hence Iodine value does not determine the hydrogen as allylic or bis-alllylic. Since bis-allylic hydrogen are more 

prone to oxidation than the allylic ones [12]. So, it is not a very good parameter in determining the oxidation stability of biodiesel. 

    Table 1: Iodine value of various biodiesel samples [11] 

Fat/Oil Iodine Value 

(mg KOH/g 

oil) 

Grape Seed Oil 124-143 

Palm Oil 44-51 

Olive Oil 80-88 

Coconut Oil 7-10 

Palm Kernel Oil 16-19 

Cocoa Butter 35-40 

Jojoba Oil ~80 

Cottonseed Oil 100-117 

Com Oil 109-133 

Wheat Gram Oil 115-134 

Sunflower Oil 125-144 

Linseed Oil 136-178 

Soybean Oil 120-136 

Peanut Oil 84-105 

Ricebran Oil 99 

Margarine “light” 37.3 

Margarine  86.1 

Lard 57.6 
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Rape Oil 11.4 

Crudefish Oil 108.5 

Tung Oil 163.1 

Beef Fat 46.9 

Canola Oil 188-193 

 

B. PEROXIDE VALUE (PV) 

The peroxide value is measures as milli-equivalents of peroxide units per kg of the biodiesel sample [11]. The peroxide value is a 

measure of the peroxide units formed during the primary oxidation process. Since the peroxide value changes as the secondary 

oxidation process proceeds, so the peroxide value is not a suitable measure to determine the oxidation stability of biodiesel 

sample. 

       Table 2: variation of peroxide value (mg/kg) over a period of 6 months for different biodiesels [16-20] 

Methyl 

Ester 

0 month 3 months 6 months 

JME 4.16 21.21 38.26 

KOME 4.9 20.21 23.9 

MOME 4.7 21.02 22 

SME 3.8 36.5 - 

SME$ 3.8 55 - 

RBOME 3.10 13.6 21.64 

C. ACID VALUE 

Acid value represents the quantity of free fatty acids present in the oil sample. Acid value is the amount of base (potassium 

hydroxide (KOH)) used to neutralize the 1 gram of the sample [12]. 

 

  Table 3: Variation of acid value (mg KOH/g) over a period of 6 months for different biodiesels [16-20] 

Methyl Ester 0 months 3 months 6 months 

JME 0.15 0.3 0.45 

JME* 0.44 0.78 1.1 

RME 0.12 0.54 0.84 

CME 0.19 0.20 0.32 

SME 0.11 0.30 0.46 

PME 2.54 2.87 - 

COME 0.85 1.18 - 

RSME 0.19 0.26 0.5 

RBOME 0.09 0.14 0.17 

 

D. OXIDISABILITY 

Oxidisability is the another parameter used to determine the stability of biodiesel. Oxidisability is given by 

   OX=
0.02(%𝑂)+(%𝐿)+2(%𝐿𝑛)

100
 

Where O refers to Oleic acid (18:1), L refers to linoleic acid (18:2) and Ln refers to linolenic acid (18:3).The Oxidisability is 

generally applied to those biodiesel which predominantly contains 18 carbon fatty acids [11]. 

 

E. VISCOSITY 

Viscosity is the measure of the resistance offered to the flow of the fluid. Viscosity is also a measure to determine the oxidation 

stability of the biodiesel. The viscosity of biodiesel increases with the increase in the carbon chain length, degree of unsaturation 

in free fatty acids and its esters. The viscosity of cis double configuration is found to be less than the viscosity of trans 

configuration. The position of double has very minor effect on the viscosity of the sample [25]. 

   Table 4: Variation of kinetic viscosity (cSt at 40°C ) over a period of 6 months [16-18, 20-23] 

Methyl 

Ester 

0 month 3 months 6 months 

JME 4.38 5.00 5.63 

JME* 6.1 7.1 8.1 

RME 4.6 5.95 6.5 
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CME 7.3 7.45 7.9 

SME 4.3 5.6 6.05 

PME 4.92 5.92 - 

COME 3.67 4.72 - 

KOME 5.01 5.19 5.41 

MOME 4.85 5.05 5.15 

RBOME 4.14 4.2 4.3 

 

F. INDUCTION PERIOD 

As the result of oxidation of biodiesel there is an increase in the concentration of the hydroperoxides and peroxides. The oxidation 

process continues to proceed until the oxygen is completely depleted or the conversion of fatty acids into small chain compounds 

is completely done. The length of time from the start of the oxidation and the time at which sudden increase in the oxidation rate 

is there is known as the Induction Period [11]. Induction period is one the main parameters which are used to determine the 

oxidation stability of the biodiesel. It is usually measured by Rancimat test or by Oxidation stability index (OSI). 

   Table 5: Specifications related to induction period in biodiesel standards of various countries [12] 

S. 

No. 

Biodiesel Standard Country/Region Test Methods Limits 

(induction 

time, 

hrs(minimum)) 

1 ASTM D6751 USA EN14112 3 

2 EN14214 Europe EN14112 6 

3 Fuel 

Standard(Biodiesel),

2003 

Australia EN14112 6 

4 ANP 255 Brazil EN14112 6 

5 SANS 1935 South Africa EN14112 6 

6 IS 15067  India EN14112 6 

 

    
                 Fig. 5: Determination of Induction Period   
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G. STRUCTURE INDICES 

The structure indices are one of the analytical indices which are used to measure the unsaturation of fats and fatty acid 

compounds. Allylic position equivalent(APE) and bis-allylic(BAPE) position equivalent are the structural indices which are used 

for the theoretical measurement of the oxidation stability of biodiesel or fatty acid compound. 

Allylic position equivalent(APE) is the theoretical measurement of the number of allylic carbon present in the fatty acid 

compound assuming that all poly-olefinic unsaturation is methylene interrupted and bis-allyic position equivalent is the 

theoretical measurement of the number of bis-allylic carbon present in the fatty acid compound[25]. APE and BAPE  are not so 

much useful measure in the estimation of the oxidation stability of the fatty acid compound because APE and BAPE do not 

consider the position of olenic carbon and bis-allylic olefinic carbon are more susceptible to oxidation than olefinic carbon.  

The APE value of different fatty compounds can be calculated as[11]: 

APE=(apa×ACa)+(apb×ACb)+(apc×ACc)+… 

Knothe suggested the following relation to determine the APE and BAPE values[25]: 

APE= 2×(AC18:1+AC18:2+AC18:3) 

BAPE=AC18:2+2×AC18:3 

Where, A is the amount of each fatty acid compound and apx is the number of allylic position in fatty acid compound.  

Knothe has also developed a correlation between Oxidation stability index (OSI) and BAPE as given below [25]: 

OSI=3.91 – 0.045× BAPE     (R2=0.983) 

H. DENSITY 

Density is the measure of the mass per unit volume (Kg/m3). It is also an important parameter which is used to measure the 

oxidation stability of the biodiesel. Due to the oxidation, a large number of small chain compounds are formed which leads to the 

increase in the density of the biodiesel. The fuels containing shorter chain hydrocarbon and more saturated fatty acid have more 

tendency to get crystallized. Due to crystallization, the volume decreases which leads to the increase in the density of the fuel 

[11]. 

   Table 6: Variation of specific gravity over a period of 6 months for different biodiesels [17, 21-23] 

Methyl Ester/Oil 0 month 3 months 6 months 

JBD 0.85 - 1.9 

JME 0.887 0.888 0.889 

RME 0.888 0.890 0.891 

CME 0.887 0.887 0.888 

SME 0.887 0.888 0.889 

PME 0.843 0.847 - 

COME 0.844 0.856 - 

RBOME 0.879 0.881 0.884 

 

VII. FACTORS AFFECTING STABILITY 

A. FATTY ACID STRUCTURE 
Polyunsaturation present in the fatty acid compound make the compound susceptible to the oxidation. Along with the degree of 

unsaturation, the position of unsaturation in the compound also plays a very important factor in determining the oxidation stability 

of the fatty acid compound. Biodiesel with high degree of unsaturation and long carbon chains compounds degrade very quickly 

on storage. 

B. RELATIVE ANTIOXIDANT CONTENT 

Antioxidants are compounds whose presence in the oil and biodiesel make them less susceptible to oxidation. The antioxidants 

delays the oxidation process thus increases the stability of oil and biodiesel. Oils in their natural form contains the natural 

antioxidants which make the oil less susceptible to oxidation. On transesterification, during the distillation and purification 

process the natural antioxidants such as tocopherols, steols and tocotrienols get destroyed which make the biodiesel susceptible to 

oxidation [12].  

 

On the basis of their existence antioxidants are generally classified as natural antioxidant and synthetic antioxidant. On the basis 

of the action antioxidants are classified as hydroperoxide decomposer and chain breaker. On the basis of the composition 

antioxidant are classified as phenolic and amine types. All the work related to stability is limited to the phenolic type of 

antioxidant and very scarce literature is available related to hydroperoxide decomposer type of antioxidant [9]. 
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Fig. 6: Relative efficiency of the antioxidant on the jatropha biodiesel [9] 

Oxidation stability of the biodiesel can be improved by adding the suitable antioxidant in the appropriate concentration. 

Antioxidant also helps in reduction of NOx formation. The reason of increasing the stability with antioxidant addition is that highly 

reactive hydrogen present in the antioxidant gets readily separated by the peroxy radical than the fatty acid hydrogen, thus 

increasing the stability of the biodiesel.  

C. METALS CONTAMINATION 

It has been found that in various works that even the presence of small traces of the metals iron, copper, Nickel, cobalt, manganese 

etc. accelerates the process of oxidation[26,27]. The reason for the acceleration of oxidation process is that the metal enhances the 

catalytic reaction of the initiation of the oxidation [19, 26-29]. Non metals such as Viton, Teflon, Fluorinated plastics and Nylon 

are resistant to oxidation [30]. 

  Table 7: Various antioxidants used for improving the stability [12] 

S. 

No. 

Type Name Abbrevation Type Nature 

1 Natural α-tocopherol                                           α-T Phenolic Chain inhibitor 

2  β-carotene β-C                            Phenolic Chain inhibitor 

3 Synthetic Butylated hydroxyanisole BHA Phenolic Chain inhibitor 

4  Butyl-4-hydorxytoluene BHT Phenolic Chain inhibitor 

5  2,5-di-tert-butyl-hydroquinone DTHBQ   Phenolic Chain inhibitor 

6  tert-butyl-hydroquinone TBHQ Phenolic Chain inhibitor 

7  Propylgallate PG Phenolic Chain inhibitor 

8  Pyrogallol PY Phenolic oxygen absorber 

 

9  Hydrogenated cardanol HC Phenolic oxygen absorber 

 

10  Alkyl hydrogenated cardanol AHC Phenolic oxygen absorber 

 

11  Gallic acid GA Phenolic Reducing agent 

12  IONOX 220 - Phenolic Reducing agent 

13  Vulkanox 2KF - Phenolic Reducing agent 

14  Baynox - Phenolic Reducing agent 

 

VIII. CONCLUSION 

Biodiesel is the potential alternative to the conventional petroleum diesel but the property that is hindering in the commercial use of 

the biodiesel is the oxidation stability of the biodiesel. The stability is the ability to resist the physical and chemical changes due to 

interaction with air, light, moisture, impurities and on storage. The main factors affecting the oxidation stability are degree of 

unsaturation and the position of unsaturation. Acid value, peroxide value, induction period, viscosity, oxidizability, structural indices 

etc are the various parameters which are used to analyze the oxidation stability of the biodiesel. Fatty acid concentration, antioxidant 

concentration, metal contamination are major factors that influences the stability of the biodiesel. Synthetic antioxidants are used to 

increase the oxidation stability and majority of antioxidants are chain inhibitor. In this study article an attempt has been made to point 
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out the factors affecting the stability of the biodiesel. There is the further scope in the field of the stability of the biodiesel which can 

ensure that the biodiesel can be made into the commercial use in daily life vehicles. 

IX. ABBREVATIONS 

CME Castor Oil methyl ester 

COME Coconut Oil methyl ester 

JBD Jatropha Biodiesel 

JME Jatropha methyl ester 

KOME Karanja Oil methyl ester 

PME Palm Oil methyl ester 

MOME  Mahua Oil methyl ester 

RSME Rapeseed Oil methyl ester 

SME Soybean Oil methyl ester in presence of carbon steel 

SME$ Soybean Oil methyl ester in presence of galvanized steel 
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Abstract- This paper illustrates the concept of bio-signals, 

identifying some of the most prevalent forms of bio-signals. 

Besides that, describing the prime features of this term in both time 

and frequency domains. In addition, identifying systematic 

processing approaches for the removal of mutual artifacts and 

noise. 

 

Index Terms- Bio-signal, time-domain, frequency-domain and 

filters. 

 

I. INTRODUCTION 

he evolution of bio-signals technology has gained interest 

amongst biomedical engineering community. This 

technology has transformed the medical sector and moved it to 

advanced places among other sectors.  Before starting to illustrate 

bio-signals, it is important to recognize the definition of signals. 

In fact, signals are defined as functions that transmit information 

about the manners or attributes of certain phenomenon. 

Admittedly, there are some terms that have been used recently 

which convey the same meaning of bio-signals such as biomedical 

signals, bioelectrical signals and physiological signals. Bio-signal 

is defined as any biological quantity or magnitude offering 

divergence in either time or space or in time or space together. In 

addition, it is potentially a signal that assorts information on the 

state of a biological system [1, 2]. Variations in time or space can 

provide different dimensions to bio-signals such as: 

1- In-time: variation in time is often called 1-dimensional 

signal. A very well-known example of such signals is the 

electrocardiogram (ECG). The signal here represents the 

heart activity by measuring changes associated with heart 

muscle contractions according to time [2]. 

2- In-space: variations in space are often called 2-

dimensional signals. An example of these bio-signals is 

functional magnetic resonance imaging (FMRI) where 

the bio-signals convey brain activity by measuring 

variations associated with blood flow [3]. 

3- In time and space: variations in time and space are always 

called 3-dimensional signals. An example of these 3D 

bio-signals are the signals associated with ultrasounds 

where it measures the dimensions and location of tissues 

and organs via measuring the reflection of sound waves  

[4]. 

 

        Medical field implies a lot of examples that utilize bio-signals 

such as electroencephalogram (EEG), electroretinogram (ERG), 

electrooculogram (EOG), electroneurogram (ENG), 

electrogastrogram (EGG), phonocardiogram (PCG), 

photopletismogram (PPG), vibromyogram (VMG) and 

vibroarthrogram (VAG). 

 

II. TIME AND FREQUENCY CHARACTERIZATION OF BIO-

SIGNALS 

        There are some types of bio-signals in time domain such as 

continuous-time domain, discrete-time domain and digital-time 

domain. 

1- Continuous time domain: signals in this type appears as 

a function of time. Examples of this type of signals are a 

lot like measuring the heart rate with each pulse and 

measuring the temperature effortlessly [5]. Figure (1) 

below illustrates f(t) which represents continuous time 

domain signal. 

 

 

 
Fig (1): Continuous Time Domain 

T 
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2- Discrete time domain: signals in this type look like a 

function of samples. An example of this type of bio-

signals is measuring the glucose of a patient every hour. 

Figure (2) illustrates a discrete time signal. 

 

 
 

Fig (2): Discrete Time Domain 

 

3- Digital domain: signals in this type combine a 

representation of signals in type 2 (i.e. discrete time 

domain) with values limited to quantized levels. An 

example of this type is measuring temperature hourly 

with a resolution of 1⁰ C. Figure (3) below illustrates a 

digital signal 

 

 
Fig (3): Digital Signal 

 

          Moreover, there are some features should be considered 

regarding bio-signals. The first characterization associated with 

bio-signals is the sampling rate. The sampling rate is defined as 

the frequency at which a continuous signal is sampled. The rate of 

this frequency in accordance with time is the sampling rate. 

Another characterization associated with bio-signals is the 

amplitude. However, amplitude is defined as the intensity of any 

biological phenomenon. The third characterization of bio-signals 

is the duration. In fact, signals are supposed to be available all the 

time of measurement, but researchers are considered often with 

samples of signals in certain duration [6]. 

 

          Furthermore, periodicity is considered significant 

characterization of bio-signals. Indeed, periodic signals are signals 

that repeat itself every certain period like every minute or every 

hour. On the other hand, aperiodic signals are signals where the 

shape of the signals never repeats. Additionally, predictability is 

another characterization of bio-signals. This characterization has 

some important forms such as deterministic where the signal can 

be predicted within a forecast window. The signal can also be 

random where the values of the signal cannot be exactly estimated.  

 

III. BIO-SIGNALS PROCESSING 

          Bio-signals are always having a lot of information which 

need to be extracted and recognized. Artifacts, noise and missing 

values can affect badly the information embedded in any signal. 

Hence, processing of bio-signals aims to extract clinically 

important information existed but hidden in the signal. Processing 

of bio-signals aspires to achieve clear and novel goals and 

achievements to advance the development of engineering sector in 

general and biomedical engineering specifically. Bio-signal 

processing tries to eliminate the bias of manual measurements to 

advance measurement’s precision as well as reproducibility [7]. 

Bio-signal important is with great importance and this can be seen 

in its ability to extract variables and values to support illustrate and 

comprehend the information embedded in a signal. For the most 

part, processing tries to eliminate noise to moderate the technical 

insufficiencies of readings and measurements, and to distinct the 

desired physiological process from meddlesome processes. In fact, 

there are several methods to employ bio-signals processing such 

as 
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1- Filtering for removal of artifacts: there are some filters 

associated with time as well as frequency. 

In time domain digital filter, it is important to mention that it has 

some forms of filters like 

a- Offset filter: it can be seen in different applications 

such as eliminating offset introduced during 

acquisition. 

b- Moving average filter: it is an important filter which 

can be used to eliminate high frequency noise with 

minimal loss of signal components in the pass band 

like ECG signal dirtied with EMG artifact. 

c- Median filter: this filter picks the median value. It is 

considered very important in application where there 

are some outliers. It can be used in regular power 

source which may lead to ripples riding on top of the 

signal. 

d- Detrending filter: this filter can help to shift low-

frequency artifacts which may lead to improper 

amplitudes like filtering of breathing noise during 

detecting of ECG signal [8]. 

  

In frequency domain digital filter, it has some filters like 

a- Butterworth filter: this filter is considered simple, 

monotonically decreasing magnitude response. An 

application of this filter is using it to eliminate high-

frequency noise with minimal loss of signal 

components in the pass band such ECG signal 

contaminated with EMG noise. 

b- Notch filter: this filter can be used to eliminate 

power-line interference in ECG signal. 

 

2- Event detection: an event is often referred to a part of the 

signal where the researcher is usually interested in. This 

part of interest is called an epoch. Hence, event detection 

filters are normally used to identify and recognize 

epochs. Some applications of event detections are 

Envelop Estimation, Wave Delineation, Peak Detection 

and Cross- Correlation. 

 

3- Compression: This filter aims to reduce the amount of 

data in a given signal and this is done to lower resource 

usage. There are some significant techniques that 

considered a significant example of this type of filters 

such as sampling and quantization. The signal that 

processed using this filter may acquire some advantages 

like 

a- Less capacity 

b- Less bandwidth 

c- Faster processing 

          But the signal may suffer from losing some information 

which may be considered for one researcher as important 

information while others may consider it as not important [9]. 

IV. CONCLUSIONS 

          With the developments of approaches in medical fields such 

as using remote sensors, remote monitoring of brain waves and 

heart rates of patients, the importance and significance of 

acquiring signals that have a lot of information with less noise 

become a necessity. Therefore, bio-signals is considered one of the 

most important sectors in biomedical engineering as it obtains, 

transmits and conveys information with all its contents and 

eliminate noise. 
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