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FOREWORD TO THE THIRD VOLUME OF THE FIRST ISSUE OF THE 

AFRICAN JOURNAL OF EDUCATION, SCIENCE AND TECHNOLOGY 

(AJEST)  

It gives me great pleasure to appreciate the fact that the African Journal of Education, 

Science and Technology (AJEST) is making another debut by way of publication of its 

third volume.  Since the First and Second International Conferences organized at Eldoret 

in Kenya (2013), and Igbariam in Nigeria (2015), respectively, through collaborative 

cooperation between Chukwuemeka Odumegwu Ojukwu University, the University of 

Eldoret and the Kyambago University in Uganga, this Journal has been waxing stronger 

in terms of the variety of learned papers it had been attracting from scholars across Africa 

and other parts of the world.  The numerous paper submissions arising from the successful 

Second International Conference on “Global Initiatives for Integrated Development” 

hosted by Chukwuemeka Odumegwu Ojukwu University in September, 2015, were very 

encouraging, hence the current initiative to publish the third volume. 

This third volume of AJEST consists of 28 learned contributions in various fields from 

scholars spread across nationalities and institutions within the African continent.  The 

areas covered comprise Agriculture, English Literature & Linguistics, the Sciences, 

Education, Entrepreneurship, Food Sciences, Information & Communications 

Technology, Politics, Business, Gender Issues, Insurgency, HIV/AIDS, etc.  It is my 

honest expectation, and more importantly the expectations of the pioneer organizers of 

the Journal, that AJEST will provide a solid platform for researchers to showcase their 

research findings for critical assessment by their peers as well as a tool for disseminating 

scientific information as a means of addressing emerging and current issues of integrated 

development in Africa. 

I congratulate the scholars who have contributed papers to this Journal and urge them, 

and others yet to contribute, to ensure the sustainability of AJEST in the years ahead by 

forwarding their research work to the Journal for publication. 

 I wish the editors of AJEST more grease to their elbows. 

   

Prof. Fidelis U. Okafor 

Vice Chancellor, 

Chukwuemeka Odumegwu Ojukwu University, 

Igbariam Campus, Anambra State, Nigeria. 
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Evaluating the Socioeconomic and Environmental Factors of Out-migration in Aguata Local 

Government Area of Anambra State 
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Abstract 

Out-migration resulting from environmental degradation and socioeconomic factors are key processes of 

rural population redistribution in the developing world. However studies that integrate socioeconomic and 

environmental factors in the study of rural out-migration are lacking in literature. This study therefore used 

survey data, to investigate the combined influence of socioeconomic and environmental factors on rural 

out-migration in Aguata Local Government Area, Nigeria. In achieving this, the study examined the 

characteristics of rural out-migrants and ascertained human and physical environmental factors, which 

influence rural out-migration in the study area. Descriptive statistics is used to explain pattern of rural out-

migration in the study area. Given the mix of myriads of socioeconomic and environmental factors that 

drive migration, Principal Component Analysis (PCA) is used to identify the underlying dimensions of these 

migration determinants. The result of the findings show that migration stream is high among the youths 

and young adults of age range 18-37, mostly to places of commercial and educational activities. The factors 

that predominate in influencing their out-migration are insecurity, scarcity of food as a result of insufficient 

means of livelihood and erosion problem, which can be attributed to social, economic and physical 

environmental factors respectively. It was however recommended that social sector in government should 

establish human development centres in the study area, where youths who want to learn skills will be 

empowered, so that they will be able to establish a sustainable means of livelihood in their rural origin 

areas,  among others. 

 

Keywords:  Aguata, Nigeria; Rural Out-migration, Environmental and Socioeconomic factors.  

 

 

INTRODUCTION 

 

Migration, together with mortality and fertility, remains one of the vital processes which influence the size, 

composition and distribution of population (Ejekwumadu, Madu and Ajaero 2009). Rural out-migration 

represents one of the primary forms of population redistribution in developing countries, with profound 

impacts on the destination regions as well as the rural origin areas (Bilsborrow, 2002, United Nations, 2008, 

Gray, 2009). Migration is therefore a complex phenomenon because it studies the behavior of man in the 

society, the characteristics of population distribution, the spatial distribution of population, economic 

development of people in the society, regional planning and development, (Etzo, 2008). Consequently, the 

determinants of various forms of migration may be social, political, economic, environmental, and cultural 

in nature (National Geographic, 2005) 

 

For instance, in examining the causes of rural out-migration, researchers have recently drawn attention to 

the relationship between rapid rate of environmental change in many rural areas including soil degradation, 

deforestation, low agricultural productivity, soil erosion and the displacement of populations from their 

areas of usual residence (Bates, 2002). Environmental pressure as a fundamental cause of migration has 

been generally downplayed until recently, when increased attention to the impacts of climate change has 

refueled the debate (Morrissey, 2009, Massey, Axinn & Ghimire, 2007 and Zolberg, 2001). In attempt to 

clear this confusion, IOM, (2007) gave a much better and general term called ‘environmental migrants’, 

and defined it as “persons or group of persons who, for compelling reasons of sudden or progressive 

changes in the environment that adversely affect their lives or living conditions, are obliged to leave their 

habitual homes, or choose to do so, either temporarily or permanently, and who move either within their 

country or abroad”. The key problem with the concept of environmental migrants, is the implicit assumption 

that there is a direct causal link between environmental change and migration (Tacoli, 2009). Hence, most 

frequently cited figure predicts that by 2050, there could be as many as 200 million ‘environmental 
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migrants’ forced to move because of environmental degradation, lowered productivity of agricultural and 

natural resources, resulting from climate change (Meyers, 2002). 

 

On the other hand, various researchers including Nigerians have examined the socio-economic 

determinants of migration. Adesiji, Omoniwa, Adebayo, Matanmi, and Akangbe. (2009) examined the 

factors associated with drift of youths from rural to urban areas in Kwara State, Nigeria using multistage 

sampling technique and found out that majority (71.7%) of the youth were between the ages of 15 and 20 

years, while more than half of the respondents (51.7%) were male, and majority (90.8%) were in secondary 

school. In addition, they discovered that most migrants identified social amenities (43.3%) as the main 

source of attraction to the city and their main reason for leaving the village is because of the absence of 

social amenities (58.3%). Aworemi and Abdul-Azeez (2011) used the logistic regression model to appraise 

the factors of rural-urban migration into Lagos State, Nigeria and discovered that unemployment, education, 

family reasons, inadequate social amenities in the rural communities, avoidance of boredom in agriculture 

and health reasons are the major factors influencing rural-urban migration in Nigeria. Ajaero and Okafor 

(2011) studied the characteristics and determinants of rural-urban migration in Ajeromi- Ifelodun LGA of 

Lagos State using Principal Component Analysis (PCA), and found out that males and people aged 15-50 

years migrate more than other population groups into the study area. The PCA identified five underlying 

determinants of migration into the area, such as to satisfy personal interest, and to better their condition of 

living. These components together explained 84.5% of the variance of the analysis. 

 

Furthermore, in developing world, Nigeria inclusive, migration has been seen as a key livelihood 

diversification and survival strategy for poor and non-poor households. Studies in Mali and Niger by 

Hampshire (2002), explained that rural out-migration is perceived to be as a result of poverty, particularly 

in the case of seasonal migration, in which the poor migrate in search of alternative livelihoods in response 

to the low agricultural production. Nigeria, despite her enviable human and material resources, is still 

characterized among the very poor, with no fewer than 54% of Nigerians living below poverty level 

(Akinyele, 2005). The rural populace moves out in large numbers temporarily or permanently, to towns and 

cities seeking new opportunities, improved livelihoods and better standard of living (Aworemi and Abdul-

-Azeez, 2011). In a work done in south-eastern Nigeria by Okali, Okpara and Olawoye, (2001), rural out-

migration was examined in Aba to be pull factor, where many of the rural-urban migrants have the goal of 

learning a skill (such as shoe making, tailoring etc,) and trade. Another research done by Chukwuezi (1999) 

in Anambra state, found out that many Igbo families encourage their family members to migrate because 

of the belief that their continued stay in the village will not bring financial success. From the foregoing, it 

can be seen that there has been a major dichotomy in studies of determinants of migration. In as much as 

major areas of research have been on the influence of human factors on human migration, some scholars 

have also explored how sudden physical factors such as drought, rainfall erosion menace, climate change 

and low agricultural productivity have affected the migratory behavior of people. However, this study 

adopts a holistic approach in which both the social and environmental factors would be integrated in 

evaluation the determinants of rural out-migration in Aguata Local Government Area, Nigeria. The choice 

of the study area is because it experiences erosion and is also very close to Onitsha, the commercial nerve 

center of Southeastern Nigeria. This work will therefore examine the interplay of both the environmental 

and socioeconomic factors in determining rural out-migration in a rural area in a developing country using 

the study area as a case study.  

 

METHOD 

 

Study Area  

 

Aguata is a local government area (LGA) in Anambra State southeast of Nigeria (fig.1a and 1b). It is made 

up of 14 communities namely, Uga, Umuchu, Igboukwu, Akpo, Ekwulobia, Achina, Isuofia, 

Aguluezechukwu, Ezinifite, Ikenga, Amesi, Ora-eri, Umuona and Nkpologwu. Aguata is situated at the 

southeast of Anambra state on latitude 5o 55’N and 6 o 04’N, and longitude 6 o58’E and 7 o 10’E. (See fig. 

1c) It is bounded at the north by Orumba North, at the east by Orumba South LGA,at the west by Nnewi 

South LGA, north-west by Aniocha LGA of Anambra state, and at the south by Ideato Local Government 

Area (L.G.A) of  Imo state (fig..2). 
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Figure 1b: Map of Anambra State 
Figure 1a: Map of Nigeria  

Figure 1c: Map of Aguata Local Government Area. 

Source: Ezeomedo (2014) 
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Aguata has a rugged relief as it lies partly on the Awka-Orlu upland and the flood plain of Mamu river, 

which is an area of moderate relief (Ofomata, 1975). Geologically, the study area is overlaid by Agulu-

Nanka formation, made up of highly sediments of friable sandstones, shales and limestone. They are mainly 

of cretaceous periods. The sandstones which mainly dominated the area, is susceptible to erosion, which is 

typified by the nearby and infamous Agulu-Nanka gully sites (Ofomata, 1985). The area has much of 

surface drainage systems through which the excess water is removed from the land. The components of the 

drainage system form the tributaries of Mamu and Anambra rivers which empty into the River Niger 

(Ofomata, 1985). The climate according to Koppen’s climatic classification, is tropical Wet and Dry climate 

(Aw). The rainfall is controlled by the position of Inter-Tropical Divergence, which is experienced for 8 

months of the year from April to November with July and September as the months of highest rainfall of 

about 350mm (Ogbukagu, 1976, Anyadike, 2002). The vegetation lies within the humid tropical rainforest 

region of Nigeria. 

The population of the study area according to 2007 population census stands at 370,172 persons -192,760 

males and 177,412 females (National Population Census, 2007). 

 

 

 
 

Figure 2: Map of Aguata Local Government Area, showing the sampled areas.  

Source: Ezeomedo (2014) 
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Data Used 

This study used survey data collected from all the 10 communities in the study area since all the 

communities experience the menace of soil erosion. A sample of 20 households whose members have 

migrated outside the community in the past five years were randomly selected from each community, giving 

a total of 200 migrant-sending households for this study. Primary data were gathered by using structured 

household questionnaires, key informant interviews (KIIs) and personal observations. Ten key informants 

were interviewed on the basis of one interview per community. The household questionnaires were used to 

get information on the characteristics of out-migrants as well as the factors influencing their migration 

decisions. Those questionnaires were administered to either the household head alone if the household head 

is literate or with a literate member of the household if the household head is illiterate. In addition, some 

information was gotten from published and unpublished literature, which formed the secondary data.  

 

Data Analysis 

In analyzing these data, descriptive statistics and Principal Component Analysis (P.C.A) were used. The 

descriptive statistical tool was used in determining the percentage variation in the characteristics of rural 

out-migrants in the study area and the results were presented in charts and map. In order to examine the 

underlying components influencing out-migration and the degree of their influences, the P.C.A was used. 

Principal Component Analysis is a powerful tool that attempts to explain the variance of a large dataset on 

intercorrelated variables with a small set of independent variables (Simeonov et. al., 2003). The technique 

extracts the eigen values and eigen vectors from the covariance matrix of original variables. However, 

Principal components (PC) are weighted linear combinations of the original variables, which provide 

information on the most meaningful parameters, which describe the whole dataset while affording data 

reduction with a minimum loss of original information (Hair et. al., 1995, Sharma, 1996, Vega, Pardo, 

Barrato, and Deban, 1998). 

 

RESULT AND DISCUSSION 

 

Age distribution of Migrants 

 

Survey data revealed that age is sex selective of migration, in the sense that there is variation in the different 

age ranges that this research used (fig. 3).  

 

 

 
 

 

 

 

 

 

 

Figure 3: Age distribution of Migrants 
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The figure 3 above shows that people within the age group of 28-37, outnumber every other group. It 

accounts for 34.5% of the total migrants, followed by the 18-27 age groups, which accounts for 31.5% of 

the total migrants. This shows that migration stream is high among the youths and young adults, with the 

aim of benefiting from perceived opportunities outside their communities.  

 

Sex Distribution of Migrants 

 

Although migration is generally perceived to be sex selective, this study found out that out-migration in 

Aguata has just little difference in the sex structure of their out-migrants. Male migrants account for 51% 

while the female migrants account for 49%. So, migration in the study area is not really sex selective, rather 

occurs between sexes almost concurrently depending on the motive and need for out-migration.  

 

Educational Status of Migrants 

 

Findings from this study indicate that people who attained senior secondary education constitute the highest 

percentage of migrants, accounting for 34% of the total migrants (fig. 4).  

 

 
 

 

This is because youths of the 21st century appreciate higher education, but due to lack of higher institutions 

in the rural area, they migrate out of the study area. This implies that rural out- migration is selective of the 

better educated of the population at the origin area. Better education stimulates out-migration, by raising 

individuals’ level of aspirations, which in most cases can only be satisfied in larger towns. 

 

Occupational Structure of Migrants  
 

Figure 5 below shows that farmers, students, and traders have the highest percentages of 20.5%, 18% and 

16.5% respectively. The farmers among them were perceived to have migrated because of scarcity of arable 

lands and low agricultural productivity (Umeh, 2010, personal communication). The students were 

perceived by respondents to have migrated for economic and educational purposes, while the traders 

migrated for better establishments in business due to dwindling revenue from their businesses. 

 

 

0%

20%

40%

2%

14% 12%

34%

17%
12% 10%

Figure 4: Educational Status of  Migrants 
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Migration Flow  

The direction and volume of rural-out-migration in Aguata to the geo-political zones of Nigeria is shown 

in fig.6. 

 

 
   

The figure 6 shows that the highest number of people (migrants) within South-eastern Nigeria from the 

study area accounts for 43.5% of the total out-migrants, followed by south-western region which has 17% 

of the migrants, and South-south making up 13% of the migrants. This key informant interviews (KIIs) 

found out that people migrated because of economic and educational purposes, and south-eastern region of 

Nigeria is dominated with these characteristics. This region is made up of Anambra, Abia, Imo, Enugu and 

Ebonyi states. Anambra and Abia states are generally dominated by commercial activities in most of their 

urban centres. In Anambra, such urban centres are Awka, Nnewi, Onitsha and environs, while Aba and 

Umuahia attract people in Abia state. Imo and Enugu states are generally dominated with higher 

institutions, thus attracting migrants from the study area. In addition, this study found out that some of the 

Figure 5: Occupational Structure of Migrants 
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Figure 6: Migration Flow of the migrants 
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migrants were really trying to survive from environmental disaster and thus do not have enough resources 

to migrate far from their community. This heavy migration flow within south-eastern region therefore, 

supports Ravensteins’s (1885) (1889) laws of migration, which says that ‘Migration to short areas is high 

and is mostly to areas of commercial activities ’The second region with high volume of migrants is south-

western region, which has Lagos as the major city of attraction, as a result of the high commercial and 

industrial attractions and opportunities for different classes of people.  

 

Socioeconomic and Environmental Factors Influencing Rural Out-Migration 

In as much as the major areas of research on human migration have been on the influence of human factors, 

this study looked at both the human and physical factors and how they motivate rural out-migration in the 

study area. This motivation to migrate in the face of environmental stress can vary from being pulled or 

pushed out of the origin area. In trying to understand the influence of these factors, Principal Component 

Analysis (PCA) statistical technique was employed. The PCA was used since there is need to summarize 

the myriad of answers gotten from the respondents on the determinants of migration since using descriptive 

statistics will not portray the underlying determinants properly. The predicted factors used in the component 

analysis and the result of the varimax rotated components matrix are presented and contained in table 1. 

 

The rotated components which has eight significant components, together explained 58.7% of the total 

variance, leaving 41.3% of the total variance unexplained. To determine the significance of the variables 

that are related to each component, we considered only those variables with loadings greater than 0.50 as 

important. The rotated component matrix helped to produce easy analysis and interpretation of the 

underlying factors. It shows that component one accounts for 11% of the total variance and loads heavily 

on five variables. These variables are X15 (Landslide) which results from erosion and damages houses and 

properties, X16 (Loss of house and property), X17 (Loss of farmlands) which translates to the loss of means 

of agricultural livelihood, X22 (Loss of pasture) X24 (Erosion problem). This component is describing the 

effect of erosion in the study area. 

 

Component two accounts for 8%, thus loading heavily on three variables which are X6 (To learn skill/trade), 

X9 (Job transfer), X13 (Marriage). This component explains human development/ improvement in quality 

of life of the migrants. Component three accounts for 7.7% of the total variance, loading heavily on 

variables X11 (Insecurity in the village), and X14 (Avoidance of agricultural stress). Most people leave the 

rural origin areas because of the uncomfortable lives they experience there. Fear of evils befalling them 

which mostly come from their neighbours and enemies, cause some individuals to migrate, at least  to look 

for security somewhere else, where people do not know them very well. Secondly, the system of agricultural 

practice in rural areas is basically by the use of crude implements which makes the activity so stressful and 

boring, thus causing discomfort to some individuals. Therefore, this component tries to explain the 

dissatisfaction with the quality of life in the village. Component four accounts for 7.3% of the total 

variance, loading heavily on X7 (Banishment), and X18 (forest resource depletion), therefore explains 

forced situations. Component five accounts for 7%, loading heavily on X5 (unemployment) and X21 

(scarcity of land), describing insufficient means of livelihood. Component six is 6.3%, which loads heavily 

on X3 (medical treatment) and X23 (harvest fluctuations) describing perceived advantage of change of 

residence of the migrants. Component seven accounts for 5.8%, and has significant loadings on X1 

(overcrowding) and X12 (political crisis). This component therefore describes the moving away of 

migrants due to difficult situations. Component eight accounts for X18 (educational achievement) and X10 

(conflict in the village). What this component is trying to explain is seeking for satisfaction in the life of 

the migrants. 

 

From the analysis and interpretations of the principal components, it can be seen that the following under 

listed dimensions may be regarded as the underlying indices for rural out-migration in Aguata - 

 The effect of erosion in the study area 

 Improvement in human development 

 Dissatisfaction with the quality of life in the village 

 Forced situations 

 Insufficient means of livelihood in the village 

 Perceived advantage of change of residence of the migrants 

 Moving away of migrants due to difficult situations 

 Seeking for satisfaction in the life of the migrants 
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The use of PCA has therefore made it possible to reduce our twenty-four (24) predicting variables 

to eight (8) major components. The dimensions incorporate both human and physical factors. Some of them 

correspond with those discussed earlier in the study namely economic factors, social factors and erosion 

menace which is a physical environmental factor.  

  

Component 

1 2 3 4 5 6 7 8 

Overcrowding in the 

house X1 
0.251 0.105 0.081 0.229 0.159 0.066 -0.596 0.201 

Scarcity of food X2 0.454 0.058 0.368 0.049 0.227 -0.252 0.114 -0.21 

To receive medical 

treatment X3 
0.03 0.029 -0.038 -0.108 -0.008 0.813 -0.058 0.044 

To improve in 

educational 

achievement X4 

-0.064 0.093 -0.078 0.011 -0.023 -0.05 -0.079 0.819 

Unemployment X5 0.025 0.012 -0.348 -0.005 0.618 0.081 -0.017 -0.163 

To learn skill/trade 

X6 
-0.133 0.772 0.173 -0.017 0.118 -0.155 -0.043 0.02 

Banishment from the 

village X7 
-0.088 0.007 0.023 0.77 0.068 0 -0.157 0.11 

For apprenticeship X8 -0.092 0.464 0.268 0.176 0.263 -0.035 -0.259 -0.312 

Because of job 

transfer X9 
0.007 0.521 -0.395 -0.126 0.041 0.183 -0.461 -0.008 

Conflict in the village 

X10 
0.037 -0.292 0.316 0.009 0.334 0.159 0.145 0.524 

Insecurity in the 

village X11 
0.018 0.135 0.757 -0.111 -0.107 0.008 0.066 0.045 

Political crises X12 0.091 0.073 0.204 0.257 0.08 -0.017 0.655 0.104 

Marital factors X13 -0.086 0.759 -0.031 0.073 0.021 0.259 0.084 0.059 

To avoid the boredom 

of agriculture X14 
-0.041 -0.003 0.601 0.194 -0.077 -0.034 -0.006 -0.045 

Landslide X15 0.69 -0.134 -0.022 -0.195 -0.066 0.057 -0.184 -0.098 

Loss of house and 

property X16 
0.501 0.022 -0.262 0.153 0.097 -0.21 0.211 0.027 

Loss of farmlands X17 0.685 -0.128 0.07 0.137 -0.03 0.085 -0.139 0.05 

Forest resource 

depletion X18 
0.232 0.024 0.172 0.668 0.047 -0.009 0.208 -0.164 

Poor agricultural 

harvest X19 
0.295 0.213 0.032 0.12 0.496 0.279 0.205 0.047 

Loss of soil fertility 

X20 
0.253 0.039 -0.228 0.36 0.13 0.265 0.18 0.089 

Scarcity of land X21 -0.007 0.115 -0.024 0.117 0.776 -0.069 -0.086 0.146 

Loss of pasture X22 0.595 0.128 -0.28 0.231 -0.209 0.153 0.147 0.206 

Harvest fluctuations 

X23 
0.074 0.093 -0.019 0.431 0.146 0.624 0.034 -0.103 

Erosion problem X24 0.736 -0.133 0.091 0.006 0.244 0.067 0.052 -0.087 

Eigen value 2.631 1.930 1.851 1.752 1.690 1.516 1.394 1.319 

Percentage variance 10.964 8.044 7.711 7.298 7.043 6.316 5.807 5.494 

Cumulative 

percentage variance 

10.964 19.008 26.719 34.017 41.060 47.376 53.183 58.67

7 

         

Source: author 

Table 1: Rotated Component Matrix 
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CONCLUSION 

The discussion of the research so far on the socioeconomic and environmental factors of rural out-

migration in Aguata, has come up with findings which has contributed to research in out-migration and 

migration as a whole. It was found that out-migration is high among the young, energetic and productive 

youths of the area, who out of pull and push factors leave their rural origin areas. These decisions in 

migration were found out to be influenced basically by insecurity, which people encounter in the various 

communities, scarcity of food as a result of insufficient means of livelihood, and little environmental 

experience in erosion problems. Therefore, this study draws its conclusion from the results of the analysis, 

explaining that rural out-migration in Aguata Local Government Area is predominantly influenced by 

insecurity, scarcity of food as a result of insufficient means of livelihood and erosion problems. 

 

RECOMMENDATIONS 

 

Insecurity as one of the major factors influencing out-migration in the study area can be curtailed by 

re-orientation of the rural dwellers on the utilization of ideas in developmental projects instead of causing 

discomfort to lives of people in villages. Town leaders should put up measures on how to punish people 

who cause evil, and who threaten the lives of people in various communities.   

Government should provide jobs for the citizens in the rural areas, establish human development centres 

for skill acquisitions by the youths, and as well provide good health facilities, educational facilities and 

qualified teachers in the rural areas. There should be improvement of local infrastructure, subsidizing 

fertilizer inputs, upgrading the rural roads, assistance for small holder farmers, availability of the public 

source of credit and technology. 

To curtail erosion problem, rural dwellers should be informed on the proper landuse so that they will avoid 

cultivating along erosion prone areas. 
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      Abstract 

  Aquatic resources are important living forms that comprise biodiversity. The Nigerian aquatic 

environments play host to too many native and exotic aquatic resources. This article reviewed the survey 

of some endangered fish species and value for sustainable development in Nigeria. Studies showed many 

of the Nigerian fisheries resources are endangered due to habitat degradation, overfishing, and ornamental 

ventures consequently due to anthropogenic activities. Aquatic resources are important for the 

environmental sustainability, biodiversity conservation, tourism and human consumption. Fifteen fish 

families in Nigeria have been listed as being threatened and endangered and this list is on the increase 

with time as new species are found to be extinct. Commercially important and economically valued food-

fish silver catfish, Chrysichthys nigrodigitatus, Heterotis niloticus and Erpetoichthys calabaricus have been 

reported to be threatened by factors such as destruction of breeding grounds, introduction of exotic species, 

habitat destruction, over exploitation, migration, water pollution and human activity. Conservation 

strategies were postulated as habitat restoration, closed season, registration of fishing gear, education and 

awareness campaign, protected area establishment, security patrol against illegal fishing, artificial 

breeding and legislation. It is therefore recommended that the government should intensify the awareness 

efforts on the danger of species extinction, as well as put in place measures towards the protection of 

endangered species for sustainable development, while researchers should also identify and have a 

checklist of these species. 

  

Keywords: Aquatic, biodiversity, conservation ecosystem and pollution 

  

INTRODUCTION 

  Conservation of biological diversity is vital to human survival and well-being, in part because wild 

species of plants, animals, and other organisms provide people with important products, including food, 

medicine, and industrial raw materials and the invaluable services they provide include pest control, flood 

control and the natural recycling of waste (Ekpo Asuquo & Akpabio, 2011). According to Ita (1993), over 

230 species of fish have been recorded from Nigerian inland waters. The population of many of these 

recorded species is on the decline, with some falling under threatened or endangered species (Ayotunde 

and Ada, 2013). Estimates of the number of fresh and marine water fishes that will become extinct within 

the next 20-30 years run as high as 300 species (Stiassny, 1981 and 1998); this is why conservation is seen 

as a priority throughout the world (Ekpo, Asuquo, and Akpabio, 2011; Ayotunde and Ada, 2013). Many 

factors such as over fishing, water withdrawal, habitat loss and degradation, pollution, introduction of exotic 

and non-native species can been adduced for this  decline. The fish fauna of Africa (Nigeria inclusive), 

compared to other aquatic organisms, is fairly well known at conventional taxonomic levels. However, the 

status of these rich biodiversity in terms of conservation has not been extensively studied and documented 

(Abban, 1999). Much attention or fisheries management and research in Nigeria focuses on species that are 

important in capture and aquaculture with little or no concern for other coarse species. Meanwhile, fishes 

have been recognized as the most threatened among all vertebrates worldwide (Bruton, 1995). Thus not 

much is known about many Nigerian endangered fishes while what is known about the others are found to 

be hidden in not too accessible grey literatures and student theses. This has hampered our understanding of 

the biodiversity of inland waters except for large water bodies and those close to higher institutions of 

learning with research capability. Whereas diversity of community of living aquatic organisms is important 

for productivity, stability (resistance and resilience) and aesthetics of inland systems (Welcomme, 2001); 

food, drugs and medicine and cultural beliefs (2005; Khan and Ishaq, 2012; Cunningham & Saigo). 
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  Apart from the work of Teugels, Reid & King, (1992) on the taxonomy, zoogeography, ecology and 

conservation of the fishes of Cross River basin and fishes consumed as food in some lakes, reservoirs and 

rivers in Nigeria, there is no country wide assessment of the status of each species of Nigerian fishes to 

make valid opinion on whether they are endangered or not. It is against this background that a qualitative 

assessment of Nigerian freshwater fishes as contained in Olaosebikan and Raji (1998) were made using 

criteria that have been tested by Froese and Torres (1999) analysis of the threatened fishes of the world 

contained in the 1996 IUCN Red list. This preliminary study was important to raise conservation awareness 

pending the time a comprehensive nationwide survey can be conducted on our fish resources.  

  

BIODIVERSITY AT A GLANCE 

 Khan and Ishaq (2012) defined biodiversity as diversity of organisms of the world or the variability among 

world’s living organisms. Three kinds of biodiversity are essential to preserve the ecological systems: (1) 

genetic biodiversity is a measure of the variety of different versions of the same genes within individual 

species; (2) species diversity describes the number of different kinds of organisms within individual 

communities or ecosystems; and (3) ecological diversity assesses the richness and complexity of a 

biological community, including the number of niches , trophic levels and ecological processes that capture 

energy, sustain food webs, and recycle minerals within the systems (Cunningham, et al., 2005). The 

estimates of biological life vary from year to year, region to region and decade to another. Ekpo, Asuquo, 

and Akpabio, (2011) showed that hundreds of thousands of the earth's species have become extinct in the 

last 50 years because of destroying their natural habitats and excessively depleting their populations. The 

Niger Delta ecosystems of Nigeria, typically consisting of mangrove swamps and riparian forests, have 

come under threat in the last six decades as a result of environmental pollution from oil exploration, drilling, 

refining and transportation (Amaeze and Onyema, 2014) and this is also applicable to fish species. The 

most serious loss of biological diversity is occurring in the tropics, due to explosive growth of human 

populations, widespread poverty, growing demand for fuel-wood, competition between species, 

overexploitation of species, habitat destruction and failure to use sustainable methods in agriculture and 

forestry (Raven, 2001; Ekpo, Asuquo, and Akpabio, 2011; Ayotunde and Ada 2013) and climate change 

(Ekpo and Nzegblue, 2012). However, Edwards (1998) gave estimations of total number of species of 

organisms as shown in Table 1  

  

                                   Table 1: Known and estimated diversity of life on earth in coastal regions 

S/N Forms of life Known 

species 

Estimated total species 

1. Insects and other 

arthropods 

874,161 30 million insect species, extrapolated from surveys in forest 

canopy in rainforest region of Nigeria. 

2. Higher plants 248,400 Estimates of total plant species range from 10-15% of all plants 

are believed undiscovered. 

3. Invertebrates   

 

116,873 True invertebrate species may number in millions, nematodes, 

eelworms, and roundworms each may comprise more than 1 

million species. 

4. Lower plants  73,900 Not available 

5. Micro-organisms  36,600 Not available 

6. Fish  19,056 Estimates that 10 percent of fish remain undiscovered. 

7. Birds  

 

9.040 Known species probably account for 98 percent of all birds. 

8. Reptiles and 

Amphibians  

 

8,962 Known species of reptiles, amphibian and mammals probably 

comprise over 95 percent of total diversity. 

9. Mammals  4,000  

Source: Edwards (1998) in Ekpo, Asuquo, and Akpabio, (2011) 
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 CRITERIA USED FOR THREATENED AND ENDANGERED FISH SPCIES CLASSIFICATION 

Available evidence shows that biodiversity is being lost at a disturbing rate in Nigeria and the causes 

of biodiversity loss are largely related human factors (Oladipo et al., 2001).  Threatened fish species are 

the number of species classified by the International Union for Conservation of Nature (IUCN) (1994; 

Wikipedia) as endangered, vulnerable, rare, indeterminate, out of danger, or insufficiently known species 

of fish. Based on the checklist of Nigerian freshwater fish (Olaosebikan and Raji, 1998) and biological 

information (Welman, 1948; Daget, 1954, Daget, Gosse, & Thys, (1984); Reed et al., 1967; Reid and 

Sydenham, 1979; Teugels et al., 1992; Leveque, Paugy & Teugels, 1991 and 1992), Olaosebikan and 

Bankole (2005) stated the following criteria and used them to classify fish into threatened and endangered 

status thus: 

(i) When a fish is declared rare, uncommon, occasional in old literatures such as Welman (1948), 

Daget (1954), Reed et al., (1967), Reid and Sydenham (1979), more than 30 years ago, their 

status now can best be imagined and so is classified as threatened. 

  

(ii) Large, slow growing and late maturing fish; fish like Arius gigas belong to this group and has 

been classified thus by Daget, (1954). 

  

(iii) Fish with special habitat needs. For instance, such fishes like Garra waterloti, Chiloglanis 

that requires fast flowing streams and annual fishes like Nothobranchus that are found in 

temporary pools of the arid zone of Nigeria. The statuses of these fish habitat presently are 

used as basis for classifying them. Since a threat to their habitat is a threat to such fish as well. 

  

(iv) Fishes that depend on the environment for their eggs and larvae development are more 

susceptible than those that have some degree of parental care. 

  

(v) The human population density of a fish distribution range.  Froese and Torres (1999) 

documented that there is a negative relationship between human population density and 

percentage of threatened fishes. This is as a result of increased pressure on the nature resources 

in terms of food, fuel wood, deforestation, urbanization and increase discharge of waste and 

pollution into the environment.  

  

(vi) A fish that is recently described. Such fishes are usually rare and so were not discovered in 

the day of scientific explorations of nineteen and early twentieth century. Fishes described in 

the sixties are considered lowest while those in the nineties are highest on endangered scale. 

For instance, some aquarium fish like Aphyosemeon deltaense in 1976, Fundulopanchax 

scheeli (1970), F. powelli in 1994, Epiplatys biafranus in 1970, Nannocharax latifasciatus in 

1989 and Neolabias powelli in 1990. 

  

(vii) Fish with restricted distribution that is endemic to a small part of the country or found only in 

the country e.g. Dagetichthyes lakdoensis, a flatfish restricted to upper Benue, Gobiocichia 

ethelwyennae identified from a stream 8km downstream of Manfe on the Cross River, 

Procatopus similis is restricted to Cross Rivers, while Nothobranchus rubroreticulatus is 

found only in Chad basin area but not in the lake. 

  

(viii) Fish important in aquarium trade are also vulnerable to extinction as a result of indiscriminate 

collection (Daget, 1954). 

  

Any fish belonging to three or more of the above criteria is termed critically endangered (CR), those with 

two criteria are termed Endangered (EN) while one criterion is termed vulnerable (VU) to being endangered 

and near threatened (NT). Fish species that are threatened in Nigeria was last measured at 60 in 2013 

according to the World Bank (Fig. 1) and are based on Froese and Pauly (2008).  
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Fig. 1:  Fish species threatened in Nigeria in 2013 according to the World Bank records. 

(Source: Wikipedia) 

   

Olaosebikan and Bankole (2005) assessed qualitatively the threat status of all Nigerian freshwater 

fish using such criteria as rarity, size at maturity, mode of reproduction, human population density, habitat 

degradation, pollution and range of each species among others and observed that the biology of 129 fish 

(48%) were not well known. Also, Grave et al., (2015) reported that two species are extinct with a further 

10 possibly extinct, and almost one third of species are either threatened or near threatened. Of the 266 

known freshwater fishes, 47 species represented 17% are critically endangered, 15 (5%) are endangered, 

8(3%) are vulnerable while 23(8%) are near threatened (Table 2). 

   

                        Table 2: Nigerian freshwater fish species under threat order and their threat status. 

S/N Fish order  Total 

number 

Number 

threatened 

  Number  

CR EN VU NT 

1. Characiformes  43 11 7 1 1 2 

2. Clupeiformes 6 2 0 1 0 1 

3. Cypriniformes  30 9 7 1 0 1 

4. Cyprinodontiformes 31 25 22 1 0 1 

5. Gonorhynchoriformes  2 2 0 2 0 0 

6. Lepidosireniformes  1 0 0 0 0 0 

7. Mastacembeliformes  5 1 1 0 0 0 

8. Mormyriformes  35 7 3 0 0 4 

9. Osteoglossiformes  4 2 0 2 0 0 

10. Perciformes  47 7 2 0 1 4 

11. Pleuronectiformes 1 1 1 0 0 0 

12. Polypteriformes 5 2 0 1 1 0 

13. Rajiformes  1 1 1 0 0 0 

14. Siluriformes  72 21 4 6 1 10 

15. Tetraodontiformes  2 1 0 0 1 1 

 Total  285 92 48 15 5 24 
Key: CR = Critical Endangered; EN = Endangered; VU = Vulnerable and NT = Near Threatened 

Modified from: Olaosebikan and Bankole (2005) 

  

The summary of statistics in Table 3 indicated the yearly collections of 3351, 1409 and 319 C. 

nigrodigitatus for 2009/2010, 2010/2011, and 2011/2012 respectively and making a total population of 

5079 during the sampling period (Ayotunde and Ada, 2013). C. nigrodigitatus was caught in both dry 

season (October - March) and wet season (April - September) with the highest in June, 2009 according to 

(Ayotunde and Ada, 2013), who observed a sharp drop in the monthly landings from 2009 to 2012, 

indicated by the wide gap between the annual lines on the graph (Fig. 2). This is clear evidence that the 

species is currently highly endangered. 
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Table 3: Summary statistical for 3-year monthly silver catfish, C. nigrodigitatus landings in Cross River, 

Nigeria. 

S/N Year 
Number 

of months 
Mean 

Standard deviation 95% 

confidence 

interval 
Lower 

bound 

Upper 

bound 

1. 2009/10 12 279.25 61.562 240.14 318.36 

2. 2010/11 12 117.42 54.957 82.50 152.33 

3. 2011/12 12 26.58 14.761 17.20 35.96 

Total  36 141.08 115.935 101.86 180.31 

Source: Ayotunde and Ada (2013) 

  

  

  

  

  

Fig. 2: Population decline status of Silver Catfish in Cross River between June, 2009 and May, 2012 in 

Cross River State, Nigeria. (Adapted from: Ayotunde and Ade, 2013). 

  

FISH DIVERSITY OF NIGERIA 

The fish biodiversity of Nigeria is the richest in West Africa. Surprisingly enough, the basic 

biology of most of them is not well known. Black-box models that require only limited knowledge of 

individual commercially important species are still used for making fisheries management decisions (FAO, 

1997). Fishes, apart from providing food, medicine and employment are important in recreation such as 

sport and ornamental fisheries. They are also symbolically, culturally and traditionally significant. Despite 

their importance economically and socially, fishes have received less attention compared to wildlife and 

plants. The idea of resilient populations was in many ways made worse by population research techniques 

which mathematically indicated that the harder a population was fished, the more fishes the system would 

produce. There were several problems with this. Firstly, the harder a population is fished, the smaller the 

individuals become. This means fishermen must catch more of them, wiping out any advantage of greater 

numbers. Secondly, there is a critical level below which the population must not fall; else it will likely be 

doomed to extinction. Over-fishing, to succeed, depends on total cooperation from commercial interests as 

well as intimate knowledge of population numbers by scientists. There is awareness tragically, that only 

rarely will commercial interests cooperate with management measures. Basically, the race is on to scoop 
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up as many fishes as possible in the shortest period of time. The best scientific techniques will not allow 

biologists to accurately project populations, or even to accurately determine a current population.  

 Over-fishing is not the great idea it used to be and without the ability to determine current 

populations, it becomes impossible to draw the line between sustainable fishing and over-fishing. Even 

when the line between these is accurately drawn, the whole concept falls apart in the face of catastrophic 

events. When drought strikes, or a chemical spill, or unseasonable weather, or a failure of a food source, or 

a disease; fish need the extra numbers in order to buffer the loss to their populations. Without the extra 

numbers, populations sink below the critical levels. In short, there is a reason for the abundance of animals 

in a healthy, undamaged environment. Without enough animals, populations can go extinct during even the 

most minor of the periodic crises that nature provides. Presently, some of the national laws and policies in 

Nigeria protecting fisheries resources and their environments are not adhered to. Some of the Nigerian fish 

species under threat by order include: Rajiformes, Lepidosireniformes, Polypteriformes, Mormyriformes, 

Gonorynchiformes, Characiformes, Cypriniformes, Siluriformes, Cyprinodontiformes, Perciformes, 

Mastacembeliformes, Pleuronectiformes, Tetraodontiformes, Clupeiformes and Osteoglossiformes 

(Olaosebikan and Bankole, 2005). 

Fishes have been recognized as the most threatened, among all vertebrates worldwide (Bruton, 

1995). The present result of critically endangered fishes is similar to that obtained by IUCN (2003). In their 

report, an estimated 17% of fish species in 20 countries for which assessments were most complete as 

classified in the IUCN Red List of threatened fishes faced extinction. According to Olaosebikan and Raji 

(1998), in Rajiformes, the single species (Dasyatis garouaensis) in this order found in the freshwater is 

critically endangered in its range in Nigeria. As a result of the creation of the Kainji and Jebba dams, D. 

garouaensis was now restricted to waters of the Niger River below these dams. In Polypteriformes, 

Polypterus bichir is classified as being at risk because it is found only in Lake Chad while Erpetoichthys 

calabaricus the only species in the genus Erpetoichthys is threatened by human population density, habitat 

degradation and collection in aquarium trade (Asuquo, 2016; Olaosebikan and Bankole, 2005). Among the 

Osteoglossiformes, of the four species, two: Pantodon buchholzi and Xenomystus nigri are endangered and 

vulnerable respectively. This is due mainly to wild collection for aquarium trade and the impact of high 

human population density on Pantodon distribution range as well as habitat degradation. Heterotis niloticus 

is also endangered amongst this order (Mustapha, 2010). In Mormyriformes, one member is critically 

endangered and found to be vulnerable. Gonorynchiformes, represented by two species in different families, 

Cromeria is critically endangered and Phractotemus is vulnerable. In Characiformes, Bryconaethiops is 

critically endangered. Arnodichthys, Rhabdalestes brevidotsalis, Alestes macrophthalmus, Brycinus 

intermedius, lchthyoborus besse, I. monodi, Nannocharax latifasciatus, Nannaethiops, Neolabias axelrodi 

and N. powelli are all vulnerable (Olaosebikan and Bankole, 2005).  

  In Cypriniformes, Garra waterloti and G. trewavasae are endangered while Leptocypris crossensis, 

Bboides gracilis, Barbus sylvaticus, B. lauzannei are vulnerable. For Siluriformes species critically 

endangered include Chrysichthys nigrodigitatus, and Chrysichthys aluuensis which was described in 1985 

and found in the oil polluted New Calabar and Imo Rivers, Parauchenoglanis akiri described in 1987 and 

restricted to Imo and New Calabar Rivers, Doumea thysi described in 1989 and restricted to Cross Rivers, 

Arius gigas (one specimen of this fish was reported caught in September 1972 (Lewis, 1972)) during which 

a number of juveniles were caught from many parts of Kainji Lake and ever since none has been reported 

again. This mouth brooding fish grows to a very big size of up to 2m and reaches sexual maturity late. The 

most probable problem of this fish is that the juveniles are big enough to be caught by fishers before they 

attain sexual maturity. Fishes vulnerable in this order are Leptoglannis camerunensis, a very small fish of 

23mm in length, Pareutropius buffei collected for aquarium trade, Amphilius atesuensis and Chiloglanis 

benuensis restricted to Benue River (Olaosebikan and Raji, 1998). 

Oladipo et al., (2001) reported that biodiversity losses are due to interaction with the environment 

for development, improved quality of life resulting from industrialization, technological advancement and 

rapid growth in urbanization. The indirect causes of biodiversity loss in Nigeria include the following: 

economic policies, rising demand for forest products, cultural practices, poor law enforcement and weak 

laws. Factors such as rapid urbanization, increasing human population and trade in forest products have 

collectively increased the demands for forest products.   
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Table 3:  The threat factors causing the decline of and Heterotis niloticus in Oyun Reservoir; Silver 

catfish, C. nigrodigitatus in Cross River, and E. calabaricus in Ibikpe creek, Nigeria. 

S/N  Threat factor                 Fish species  

      H. niloticus  C. nigrodigitatus E. calabaricus 

1. Destruction of breeding grounds  + + 

2. Ethical and aesthetical values +  + 

3. Habitat destruction  + + 

4. Intensive breeding and stocking  +   

5. Capture-release method +   

6. Education and awareness +   

7. Economic values +  + 

8. Closed seasons and protected areas +   

9. Over exploitation + + + 

10. Migration  + +  

11. Improvement of the fisheries +   

12. Anthropology   + + 

13. Legislations and regulations +   

14. Eutrophication   +  

15. Annual migration  +  

16. Reduced availability/competition for 

Food 

+   

17. Loss of vegetation and alterations  +   

18. Low rate of breeding + + + 

19. Poor availability of food  + + 

20. Human activity + + + 

21. Regulation of fishing nets mesh size +   

22. Introduction of exotic species + +  

23. Ecological benefits +   

24. Poor water quality  +  

25. Habitat restoration and enhancement +   

26. Water pollution  + + 

27. Scientific research +   

28. Preservation of its genetics +   

+ indicates affected factor. 

Adapted from: Mustapha (2010); Ayotunde and Ade (2013) and Asuquo, (2015). 

 

The declining population densities of fish species were attributed to the interactions of many 

factors in rivers such as destruction of breeding grounds, habitat destruction, over-exploitation, migration, 

water pollution, human activity, eutrophication, among others. Table 3 below outlined some of the factors 

causing threats to H. niloticus and C. nigrodigitatus in the Oyun Reservoir and Cross River respectively. 

Also, Grave et al., (2015) revealed that threats to freshwater shrimps include agricultural and urban 

pollution impact over two-thirds of threatened and near threatened species and invasive species and climate 

change have the greatest overall impact of all threats. Fishing, logging, mining, agriculture and other 

activities to satisfy our growing appetite for resources are threatening the survival of the aquatic organisms. 

 

MISCONCEIVED ROLE OF HATCHERIES 

Hatcheries are a hallowed tradition in the Nigeria. They were at one time considered a brilliant 

solution to the dietary needs of a burgeoning population of Nigerians. In this system, it didn't matter how 

many fish were removed from the ecosystem, because they could be replaced by fishes raised in hatcheries. 
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Today, most hatcheries are concerned solely with breeding commercial fishes only, instead of trying to 

support failing populations and rescue them from extinction. Hatcheries are such a popular solution today 

because they require nothing other than more taxes on the general public. Where hatcheries are used, 

commercial interests don't have to curb urban development, spend money on more expensive construction 

techniques or mitigation, buy new equipment, decrease fishing, or change methods. Among politicians in 

Nigeria, hatcheries have become the final solution to the impending extinction of fishes all across Africa. 

Most biologists now know that hatcheries have been a colossal failure. Rather than supporting populations 

and rescuing species, hatcheries have assisted in driving them even farther toward extinction. Most fish 

hatcheries in Nigeria inevitably cause several problems which include: 

  

i. Simplification of the genetic code of a species, a problem that can't be overcome. Only natural 

breeding in the wild is capable of maintaining a diverse genetic code. Without diverse genetic 

codes, a species loses its ability to respond to changes in its environment. It is doomed to 

extinction. 

ii. Fishes that are raised in hatcheries lose their fear, and fear is critical to a fish's survival. Without 

fear, they are too easily captured by predators. 

iii. Fishes that are raised in hatcheries don't know the rules once released into the environment. They 

begin interfering with the wild members of their own species. Often they aggressively participate 

in the breeding process, yet are unable to breed successfully. 

iv. Finally, fishes that are raised in hatcheries are larger and healthier than their wild relatives. They 

use their size and weight advantage to drive wild fishes away from food sources, shelter, and 

breeding opportunities. In effect, the fish most likely to survive becomes the most genetically 

inferior one. 

  

This has all been a well-kept secret for several reasons. Commercial interests fear they will find their 

plans for the future hampered. Politicians are being heavily lobbied by everyone but the fish. And 

government agencies charged with protecting fishes are only too painfully aware that they have no 

alternatives left to them. Environmental laws are in place to deal with many of the problems of endangered 

species. However, these laws are easily circumvented with the use of measures that have given false hope, 

like mitigation and hatcheries. And they are circumvented wherever politicians decide that the endangered 

species are "threatening" human survival. This is not to say that the humans are endangered, but that their 

continued ability to build new housing developments and roads, or enjoy continued abundance of sport-

fishing opportunities and fresh water in desert areas is threatened. 

  

ENDANGERED SPECIES 

 In any over-exploited fish population the fishery always disappears before the species (Moses, 1990). 

Protopterus annectens (Polypteridae) and Xenomystus nigri (Notopteridae) were reported in Ikpa River but 

in recent studies (Ekpo, 2012a, 2012b, 2013a; Udo 2012), they were not found. Species extinction is 

generally associated with habitat modification, perturbation and destruction. King and Jonathan (2003) 

reported that some common anthropogenic perturbations of aquatic systems include alterations in 

ecohydrological regime, habitat area, habitat quality, water quality, substrate quality and biotic interactions 

and energy source. Additionally, the authors showed that the introduction of exotic biota by man could 

perturb the ecological integrity of aquatic ecosystems, as the alien species may often replace the indigenous 

species.  

 

HABITAT DEGRADATION AND OVER FISHING 

Many of these fishes are declining in abundance as a result of over fishing, dam construction, loss 

of catchments, habitat disruption and destruction as well as industrial and agricultural pollution. Habitat 

degradation and destruction through human activities have often been the underlying factor responsible for 

the decline and extinction of freshwater fish species rather than direct overexploitation (Maitland and 
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Morgan, 1997) Most of the fish species from Niger Delta are in one way or the other threatened by pollution. 

The mangrove of the Niger Delta (7,292km2) is the least studied in the world (Wilcox and Powell, 1985). 

It is even adjudged to be the largest mangrove stand in Africa (Kinako, 1977). The mangrove swamp and 

the freshwater swamp forests of the coastal region of Nigeria are estimated at 28,000km2 (Edwards, 1986). 

These ecosystems have been seriously impacted by human activities in the past twenty-five years. There 

are more than 320 species of species found in Nigeria; of these many occur in the mangrove swamps and 

freshwater forests of the south. Some are endemic to the Delta and include: Aphyosernion deltaense, 

Fundulopanchax sjoestedti, F. amoldi, F. filamentosum, Epiplatys biafranus, E. longiventralis, 

Micropanchax scheeli and Foerschichthys nigeriensis. 

  

Ekpo and Essien-Ibok (2013) listed over exploitation of mangrove forest leading to invasion of nipa 

palm (Nypa fruticans) which is not favourable for fishing breeding as one of the challenges facing artisanal 

fisheries development in Akwa Ibom State, Nigeria. Etim (2010) attributed over exploitation to invention 

and increased sophistication of fishing gear and craft such as steam trawlers, factory trawlers, and the 

technical developments such as the invention of the hydraulic winches, inboard refrigeration, and acoustic 

fish finders which came with the reality of man’s ability to overexploit and deplete the water resources. In 

any over-exploited fish population the fishery always disappears before the species (Moses, 1990). 

Protopterus annectens (Polypteridae) and Xenomystus nigri (Notopteridae) were reported in Ikpa River but 

in recent studies (Ekpo 2012a, 2012b, 2013a, Udo 2012 and Ekpo and Essien-Ibok, 2013), they were not 

found. Species extinction is generally associated with habitat modification, perturbation and destruction. 

King and Jonathan (2003) reported that some common anthropogenic perturbations of aquatic systems 

include alterations in ecohydrological regime, habitat area, habitat quality, water quality, substrate quality 

and biotic interactions and energy source. Additionally, the authors showed that the introduction of exotic 

biota by man could perturb the ecological integrity of aquatic ecosystems, as the alien species may often 

replace the indigenous species. 

  

In Nigeria, the threat of oil pollution started in the 70s when between 1972 and 1980, 836 oil spill 

incidents were recorded already resulting in 1,405,406 barrels of oil polluting the environment. Between 

January and May 1981 alone, 121 spills were recorded (Awobajo, 1981). Within twenty three years the rate 

of oil spillage has assumed an alarming proportion as a result of increase in oil exploration, illegal 

bunkering, vandalization and ethnic unrest in the Niger Delta. Presently, it is impossible to keep record of 

the spills except for large scale ones that are publicized in the newspapers. To worsen the problem very 

little ecological impact assessments are conducted when spillage occurs, most work are either sponsored 

by the affected communities or the oil company involved in order to get or give compensation as the case 

may be. Such reports are either distorted to favor those concerned or in most cases classified as secret, thus 

becoming inaccessible to scientific scrutiny. One of the few studies that were done in depth is the Oshika 

spill of 1983. It was reported that only fish with air breathing organs were found seven months after the 

spillage while non-air-breathers that did not survive include; Hemichromis, Thysochromis, mormyrids, 

Hepsetus, Alestes, Neolabias, several cyprinodonts and Polycentropsis (Powell, 1986).  

  

It is known that crude oil contain toxic compounds like aromatic and naphtheno-aromatic 

hydrocarbons while those that are not toxic form films on the water surface, on soil and the body of the 

plants and animals. This results in serious asphyxiation and for such soil spawners like the Fundulo 

panchax, implying mass mortality for both the eggs that have been deposited in the substratum and the 

spawners. This definitely leads to reduce recruitment when there are survivors or total extermination of the 

species in such habitat. Surprisingly, the 1996, IUCN Red list of endangered species does not include any 

Nigerian Freshwater species, one wonders if none of them is on the verge of extinction considering the rate 

of habitat degradation as a result of increase in human activities, population and poverty in the past 30 years 

of oil boom and doom.  Helfrich and Neves (2009) agreed that many factors contribute to the loss of fish 

species and the degradation of their habitat; some of which include: dams and impoundments, water 

pollution, especially spills of toxic wastes (i.e. oil and petroleum products, industrial acids, pesticides, and 
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fertilizers), sedimentation from agriculture, construction, and logging and mining, introduction of exotic 

species and overfishing. The threat of ornamental fish trade cannot be quantified presently in Nigeria, 

though the role of wild collection of aquarium fishes to extinction in wild is common knowledge in other 

countries. An example is the golden dragon (Scleropagus formosas), which under CITES the trade, and 

export of it is restricted to few licensed farmer to forestall wild collection (Bertley, 2000). Thailand and in 

Africa, Nigeria are predominant exporters of ornamental fish to Europe and America, a situation that is 

indicative of the threat. For most of these fish being harvested, their status in the wild in term of stock 

structure and life histories are not well known.  

  

In Nigeria with some fish still being described as recent as 1994 and with the level of conservation 

effort, it seems probable that some fish may become extinct before being described at all. This is buttressed 

by Froese and Torres (1998) during study of 1996 IUCN Red List which showed that there is a steady 

increase in the percentage of threatened fishes in relation to their year of description. According to their 

findings, of all fish described before 1800, 31 are threatened while of those described after 1950, 246 are 

threatened. This led to Froese and Torres (1998) observation that conservation measures need to be based 

on sound knowledge of the species in question. Only 11% of the threatened dependent fishes in the IUCN 

Red list are protected, indicating a lack of recognition of the problem by national governments and fishery 

managers (Froese and Torres, 1998). Nigeria needs to put in place an Endangered Species Act that will 

include fishes and other aquatic organisms as obtainable for the wildlife species, identify critical sites for 

the conservation as well as determine key threatening processes. 

  

Reserves, parks sanctuaries and other types of protected areas may be used for wide variety of 

objectives, including nature conservation, recreation or sustainable use (IUCN, 1994). Globally, the 

principle of establishing aquatic reserves for fish has been reinforced by the convention on Biological 

Diversity and by Ramsar's decision that the conservation of fish species alone is sufficient to justify the 

setting up of a Ramsar site (Welcomme, 2001). Traditionally conservation measures such as prohibition of 

fishing in designated water bodies or portion of it for traditional or religious values should be identified, 

scientifically studied and put into heritage sites. Breeding grounds of fishes should be identified and 

designated as conservation reserves or sanctuaries. Specific man-made biotopes can be constructed for the 

annual fishes (e.g. Nothobranchus and Pronothobranchus) in the Lake Chad National Park and other arid 

wetland areas for the conservation of these fishes,  

  

Public awareness has been recognized as an important tool for mobilizing popular opinion, 

generating and sustaining appropriate action, political and funding support within and globally (Raymond, 

1999). According to Robinson (1995), public awareness and education are critical for promoting sustainable 

development and improving the capacity of the people to address environmental and developmental issues. 

United Nations Conference on Environment (UNCED) in Agenda 21, UNESCO, Convention on 

Biodiversity (CBD) Article 13, did recognized the importance of public awareness in conservation and 

protection of the environment. In Nigeria, such public awareness can include the establishment of public 

aquaria and there is need to identify specific conservation objectives. These can be sold to national and 

state policy makers to provide moral action at the state and national levels, gain media interest enlist the 

support of Non-governmental Organization such as Nigeria Conservation Foundation (NCF). Presently it 

only concerns itself with wildlife and forest conservation. 

  

The Nigerian government should be encouraged to ratify the Code of Conduct for Responsible 

Fisheries (FAO, 1995). The FAO Code of Conduct for Responsible Fisheries was produced in response to 

global concern over the clear signs of over-exploitation of fish stocks throughout the world and to 

recommend new approaches to fisheries management which included conservation, environmental, social 

and economic considerations. There is substantial work to be done in Nigeria regarding the conservation of 

inland freshwater, marine and brackish water fish resources. These include establishing the status of each 

species in a geographical area, identifying the conservation needs of the endangered ones and implementing 
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appropriate measures of protection as soon as possible. The protection of aquatic habitats of major 

importance must be regarded as the prime long-term objective of any conservation programme. There is 

also an urgent need for a national fish survey to assess the current status of fish species diversity. 

  

 

MITIGATION 

Mitigation is a popular strategy for managing endangered fish populations. It is a process of trying 

to replace something that has been lost. When a commercial interest plans to destroy an environment, for 

example to drain a marsh, build a dam, or build close enough to a water body that its health will be 

endangered, environmental protection agencies are called in to evaluate the situation and use federal and 

state law to assist endangered species. Mitigation has been presented in these laws as a viable solution to 

any kind of development. Therefore, in only rare cases is a commercial interest required to modify its plans 

in any way, and almost never to cancel them. Instead, it spends money on mitigation. For example, a 

company may drain and pave over a marsh that served as habitat for endangered species and a resting stop 

for migrating birds, and replace it with an artificial pond ten miles away. In reality, even when such effort 

and expense is made that the new artificial environment looks just like the old to an inexperienced eye; it 

is nevertheless a sterile, lifeless environment that will be incapable of supporting the wildlife of the 

environment that it replaces for many decades or even centuries. Mitigation as a concept was written into 

environmental laws in an effort to provide flexibility in cases where human interests simply had to prevail. 

Thus, even in worst-case scenarios, the environment might find some small benefit. It was a good idea at 

the time. But mitigation has since become a cheap, convenient way for companies to buy their way out of 

having to consider protected species as they proceed with their construction and operations. In essence, 

"human interests that must prevail" has come to mean anything from which humans might profit. Ayotunde 

and Ada (2013) recommended some important conservation efforts to include stocking of the species, 

habitat restoration, capture-release mechanism, control of invasive species, fishing legislations and 

regulations, and public awareness and education (Table 4). 

  

Table 4:   Strategies for conserving silver catfish, C. nigrodigitatus in Cross River State, Nigeria 

S/N Strategy  Scale of application 

1. Habitat restoration + 

2. Closed season + 

3. Registration of fishing gear (equipment) + 

4. Education and awareness campaign +++ 

5. Protected area establishment + 

6. Security patrol against illegal fishing + 

7. Prohibition of introduction of exotic species + 

8. Capture and release method + 

9. Law and regulation +++ 

10. Artificial breeding + 

11. Market control +++ 

12. Legislation  + 

Note: + = Applicable; ++ = Most Applicable; +++ = Best applicable 

Source: Adapted from: Ayotunde and Ade, 2013 

  

  

LAWS UNDER ATTACK 

Another technique that commercial interests have become adept in using is repeated attempts to de-

list, down-list, or prevent listing of certain fish species. For a species to be protected under Federal and 

State environmental laws, it must be formally "listed" as a protected species. It typically enters a list under 

categories such as "endangered," "threatened," or "species of concern." If a company can force a species 
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further down on the list in priority, or prevent its move upward in the list, it can avoid complying with laws 

meant to protect that species. Companies (and cities) typically hire teams of biologists whose mission is to 

try to disprove what government biologists say as they try to uphold environmental laws. Besides attempts 

to change listing status, companies also use these biologists to attempt to prove that protected species won't 

be harmed by their activities. This strategy is questionable at best. In hiring scientists to say what they want 

them to say, companies ensure the breakdown of correct, objective scientific procedure. 

  

THE NEED TO CONSERVE FISH DIVERSITY 

Owing to the significance of biodiversity to both humans and the nature in terms of its contributions 

to agriculture, medicine, industries, research, etc, Ekpo, Asuquo, and Akpabio, (2011) revealed that there 

are several approaches to conserving species and biological diversity including fish: 

  

i. Protecting species of recognized value or those known to be in danger of extinction, through 

 provisions such as the U.S. Endangered Species Act, the Convention on International Trade in 

 Endangered Species of Wild Fauna and Flora, and the International Whaling Convention. 

  

ii. The so- called Noah's Ark strategy, in which part of an organism, such as its seed or semen, is  stored 

 off-site in a gene bank; or in which whole organisms are kept off-site in a zoo,  aquarium, 

botanical garden, or plantation.  

  

iii. The establishment of biological reserves that preserve genetic diversity on-site by protecting  entire 

ecosystem. This approach conserves not only those species that elicit public concern, but also  the 

less conspicuous plants, animals and microorganisms on which those popular species depend. 

 Protected areas can provide benefits such as control of soil erosion and maintenance of air and 

 water quality. At the same time, they serve as scientific repositories for study and as natural sources 

of the germ plasm that contains each species' hereditary. 

  

CONCLUSION 

Favorite species of fish which are loved by majority of the people cutting across cultures and 

traditions have been tagged as being threatened and endangered. The list varies from one part of the nation 

to another and from one water body to another. There is loss of much diversity of fish in Nigerian aquatic 

systems ranging from fresh to marine waters. Olaosebikan and Bankole (2005) suggested increased basic 

knowledge of threatened species and conservation policy along three lines public awareness, legislation 

and creation of national parks, aquaria and reserves as measures needed to ensure the conservation of the 

fishes.  

  

                                                              RECOMMENDATIONS 

 This review recommends that: 

 When government laws and policies fail to protect our water bodies, by educating the people, their 

actions would ensure that water ways are not further damaged.  

 Pressure should be mounted on government agencies and politicians by writing and calling them, 

and voting only for those who show commitment to saving water bodies and biodiversity.  

  Destructive commercial practices should be discouraged.  

 Individuals would form and be members of "Adopt-a-stream" groups that are present in most 

foreign states.  

 Programs to clean up trash and plant riparian vegetation should be developed.  

 Individuals could volunteer to monitor streams and other water bodies and providing local 

environmental agencies with the data they need to do their jobs.  

 Individuals and communities would familiarise with the government agencies trying to protect our 

resources, and offer them help and support.  
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Abstract 

This paper presents an overview of how the Arab Springs influenced events in the Walk-to Work Protests 

in Uganda during the period after the 2011 election. It builds on the previous analysis of the nexus between 

the Arab Spring and other conflicts that sprung in different parts of Africa to provide an overview of in the 

fight for political space in the sub-Saharan Africa with a specific focus on Uganda. The main argument is 

that the  recent Arab uprising have led to significant changes that call for rethinking of critical issues in 

the study of social movement which has in turn led to enormous implication in the theories of revolution 

especially in the Arab world. This study employed a qualitative methodology using historical approach to 

investigate the ‘Walk-to-Work’ protests in Uganda in the larger study of impact of the Arab Springs in the 

Arab North. Employing the Resource Mobilisation, Political Opportunity Structural and Framing Theories, 

the study establishes that the Arab Springs influenced a lot of events in the ‘Walk-to-Work’ Protests in 

Uganda. Our argument here is also that despite the fact that the ‘Walk-to-Work’ protests did not lead to 

change of Government, they were not mere protests but instead a manifestation of a peaceful struggle for 

political space in Uganda that has made a big paradigm shift in the politics of this country. 

 

Key Words: Arab Spring, Walk-to-Work, Revolution, Protest and Political Space 

 

 

INTRODUCTION 

The recent Arab uprisings have led to significant changes that call for rethinking of critical issues 

in the study of social movement in Africa. This situation has also led to enormous implication in the theories 

of revolution especially in the Arab world. The term ‘Arab Spring’ according to Danjibo (2013:16-34), is 

a name used to designate popular revolutions that took place in Arab world to liberate and liberalise the 

states, ensure change of autocratic governments and institute socio-economic and political reforms in their 

respective countries.  The Arab Springs that started in Tunisia and quickly spread to other Arab countries, 

is one of the greatest contemporary surprises of global development, especially in the Arab world between 

2010- 2011.  In no time a lot of changes especially in politics had taken place in Tunisia, Egypt and Libya. 

Thus it is without any doubt that the Arab Spring in North Africa had a lot of political influence in Sub-

Saharan African countries like Uganda. This was mainly due to the fact that leaders like Gaddafi who used 

to be, if not admired by many, was at least feared not only in his country, but in most of the Sub-Saharan 

Africa were swept by the Arab Spring.(Boka, 2011) This was immediately followed by a number of 

uprisings coming up in different countries such as in Senegal where youth organisations and rapper 

organised themselves into the Y’e n a Marre (we are fed up) movements that followed the Egyptian model 

of the Kefaya. The same thing happened in Uganda after the election of February 2011, when the opposition 

–led protesters marched to demand the resignation of President Museveni. These protests were later to be 

named as ‘Walk-to-Walk’ demonstrations. After the February 2011 Presidential Election in Uganda, Kizza 

Besigye, initiated the ‘Walk-to-work’ demonstrations to protest rising food and fuel prices as well as 

government corruption and waste in government as majority of the masses live in abject poverty. (Besigye, 

2013) The ‘Walk-to-Work’ protests began on April 11 when a group calling itself Activists for Change 

(A4C) and opposition politicians organised  demonstrations in Kampala and other towns of 

Uganda.(Onyango-Obbo, 2013) No one knows exactly what the underlying motivations to these protests 

were; the ordinary participants had different motivation such as economic frustration and other 

disillusionment with the National Resistance Movement Government. But it is equally important to 

recognise that the campaign resonated well with a majority of Ugandans’ feelings: the suffering they were 

enduring, and the government’s indifference to their inability to meet the basic of human needs at that time. 

The main argument in this paper is that the Arab Spring Movements in North Africa and in the 

Middle East played a big role in the developments that later came to be known as ‘Walk-to-Work’ protests 
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in Uganda. However, there are a number of questions that remain lingering in our mind; should the ‘Walk 

to Work’ be looked at as mere protest for an immediate change or a long time contest for political space 

between those who are in power and those who in opposition, was it a failure or success in Uganda? There 

has been an attempt to answer these questions in this paper by looking at the impact of this unique social 

movement in the politics of Uganda. It is now four years since the former president of the Forum for 

Democratic Change, RTD Colonel Kiza Bisigye was put on 24 hour surveillance by the Uganda Police. 

This has made it very difficult for him to freely to move from his home in Kasangati- a sub urban town to 

the main business centres in Kampala. Such restriction of Besigye is mainly due to the leadership that he 

gave during the ‘Walk-to-Work’ protests in 2011. Matters became serious to a level that those who played 

an active role in this movement have been arrested and charged several times in courts of law. The Lord 

Mayor of Kampala City Mr. Elias Lukwago has been locked out of his office in very unclear terms partially 

because he also actively participated in these protests. All these show that the ‘Walk-to-Work’ protests are 

an important development when analysing the relationship between the government and opposition in 

Uganda. Some scholars have attributed these protests to the movements that had earlier started in the Arab 

which came to be referred to as the Arab Spring, while Robins called it the Uganda Spring’. (Robins, op.cit) 

All these call for an investigation to find out whether the Arab Springs had a bearing in the ‘Walk-to-Work’ 

protests in Uganda and if so, why the ‘Walk-to-Work’ did not enlist similar results as the Arab Springs did 

in Tunisia, Egypt and Libya.   The unanimity of action and the spread in most regions of the country in a 

short period of time gave the ‘Walk to Work’ protests a unique and homogeneous identity characterised by 

oneness that was demonstrated against the government in a peaceful way that calls for a deeper analysis to 

understand the motive of the participants and why it happened at that material time. We also need to find 

out why unlike the Arab Springs in North Africa, the ‘Walk to Work protest was not able to bring about 

change of government in Uganda. 

Therefore, the analysis of the ‘Walk-to-Work’ protests in this paper makes a paradigm shift in the 

study of politics in Uganda. At the same time, it also shows that big shifts in social and political life require 

an act of imagination; they require a break from routine; a departure from conventional thinking. That is 

why social sciences which are focussed on the study of routine of institutional and repetitive behaviour are 

unable to forecast big events in the study of human life. No matter how small was the number that 

participated in the ‘Walk-to-Work’, whether it achieved its objective, or whether the movement was 

anarchist or not, the ‘Walk-to-Work’ phenomenon created a new paradigm of politics in Uganda. This 

created a dire need for analysis of why the ‘Walk-to-Work’ protests spontaneously broke out in different 

parts of the country, and what motivated the participants to actively protest despite the threats by the police 

and government agencies. Its ability to enable those opposing the government to communicate their views 

through mere walking on streets of Kampala and other towns in Uganda was in itself brilliant innovation 

that was packaged by the opposition politicians in Uganda. The ability of the population to use peaceful 

walking as a means of saying no to government and at the same time demanding for equal political space 

in the country, calls for a thorough investigation, in order to understand the theoretical and practical 

underpinnings in this social movement in Uganda. This study is therefore an entry point into a larger 

analysis of looking at protests as an avenue to enter into the political space by the opposition in Uganda. 

Thus drawing insights from the Resource Mobilisation, the Political Opportunity Structural and the Framing 

theories, we show how social media played a part in the emergence of the ‘Walk-to-Work’ protests by 

providing a basis for mobilising large groups and reporting events which raised perception of success. In 

this endeavour we also show that despite the failure to chance government in Uganda, the ‘Walk-to-Work’ 

movements were more than just protests, but also manifested a contest for political space between the ruling 

government and the opposition. 

THEORETICAL FRAMEWORK 

There are several theories that have been put forward by different scholars to explain why citizens opt 

for protests as a way to show their dissatisfaction with the sitting governments; in what ways their decisions 

may be shaped and the end result of such protests. This particular study, raises the question of how can we 

make sense out of the ‘Walk-to-Work’ protests in Uganda in relation to the Arab Spring Movement in the 

Arab world in 2011. This question is answered by exploring some of the theories that have been postulated 

by social movement scholars in order to illuminate the current knowledge gap in the history of protest and 

conflict. The study draws a dichotomy between the ideological differences between the Arab Springs in 

North Africa and the ‘Walk to Work’ protests in Uganda. It thus tries to give a theoretical base to analyse 
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how the Arab Springs influenced outbreak of what came to be known as ‘Walk-to-Work’ protests in 

Uganda; why there were different outcome and in end placing the ‘Walk-to-Work as a unique political 

paradigm in the study of social movements, by showing that it was not just mere protest but a struggle for 

political space in Uganda which has continued as ‘work in progress for the opposition politician in Uganda 

in their struggle to be heard by the sitting government. The study adopts a three theory model to analyse 

the question at hand because it is our view that, there cannot be a general theory of revolution applicable to 

all different forms and stages of revolution therein looking at the causes, revolutionary process and 

outcomes.(Akder, 2013:85-110) Despite the fact that each of this theories offers an explanation for the 

causes and impact of social movements, none of them can ably explain the relationship between the Arab 

Spring and the ‘Walk –to-Work’ protests in Uganda and its later impact in the politics of Uganda. In this 

we therefore show that the three theories can be used simultaneously so that each of them can complete the 

weaknesses in the other as explained below; 

1. The Resource Mobilisation Theory 

The Resource Mobilisation Theory (RMT) hypotheses that, protests are likely to occur when there is 

an organisation in place that has resources for bringing people together to form collective action.(McAdam, 

1986: 64-90) This theory was a product of the various collective movements that occurred in the 1960s and 

only become very popular in the period 1970 and 1980. Proponents of this theory argue that resources such 

as time, money, organisational skills, media access and certain social or political opportunities are critical 

in the success of any social movement. The RMT mainly look at social movements as being normal, rational 

and depend on institutionally rooted activities that are structured and pertained. Since individual 

participation in social movements is explained only by a cost/benefit analysis of resources, cultural things 

such as grievances and mechanisms for social cohesion of groups are not the deciding factors for why and 

when social movements will arise. (McCarthy and Zald, 1997:149-172)  These resources vary from one 

movement to another and therefore the success of the movement depends on the ability to use the resources 

at hand effectively. The RMT has been used by most scholars who try to analyse social movement in which 

many of them emphasis the organisational characteristics within such movements. Such scholars maintain 

that success of any movement is unlikely until the movement leaders build a functioning organisation to 

mobilise resources to run the activities of the movement. (Brill, 1971)Therefore, this theory is relevant in 

the study of ‘Walk-to-Work’ protests by looking at how institutions mobilise the supporters to participate 

in the protest. With Resource Mobilisation Theory, it believed that the ‘Walk-to-Work’ protests were due 

to the availability of resources that made possible the mobilisation of individual participants in these 

movements. Particularly that the ‘Walk-to-Work’ protests in Kampala were due to the ability by social 

media that played a role in mobilising large groups and reporting events in the Arab Spring which raised a 

perception of success among the ‘Walk-to Work’ protesters who then believed that their protest would 

succeed like the Arab Spring had done in North Africa. 

 

Despite the above, the Resource Mobilisation Theory cannot fully explain the ‘Walk-to-Work’ protests 

that took place in Uganda. The first weakness of this theory is found in its assumption of the constancy of 

discount and collective interest overtime. (Eltantawy and Wiest, 2011:1207-1224) Contrary to this, 

evidence on ground shows that collective interests played a vital role in the ‘Walk-to Work’ protests. This 

can be seen in fact that most of the participants are found to have been mobilised by Action for Change 

pressure group which had leadership of mainly politician from the opposition. This theory has also been 

found to over emphasis the significance of the outside resources and its inability to adequately address 

social movements that begin substantial resources or those influenced by minority groups. The RMT does 

not consider other potential opportunities like the presence of charismatic leaders or opportunities from 

state activities like elections as it was the case in the Walk to Work protests. It does not also explain the 

initial demonstrators who typically began the protests without looking at the risks that are over emphasised 

by the promoters of this theory. For instance, Kiiza Besigye and other leader in these protests were arrested 

and charged several times but this did not stop more people from joining the protests. (The Daily Monitor, 

11th July 2012) Below is a picture of Kiizza Besigye detained in Nagalama Police cell after having been 

arrested during one of the protests in Kampala. 
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Dr. Besigye detained at Nagalama police in Bugerere (about 40Kms from Kampala). Source: The 

Daily Monitor 

Due to such gaps, other theories have been explored to locate key tenets in them that explain what the RTM 

does not vividly deal with to analyse the ‘Walk-to Work’ protests in Uganda. 

2. The Political Opportunity Structure Theory 

The other theory that is useful in analysing the ‘Walk-to-Work Protests in Uganda is the Political 

Opportunity Structural Theory (POST). This theory focuses on a window of opportunity in which the 

demonstrators can organise for collective action and engage in protests. In this case, it is believed that it is 

the political figures that consciously or unconsciously create the opportunity for social movement. 

(Kitschelt, 1986: 57-85) This window of opportunity opens an avenue through activities such as election 

especially in situation where the government has authoritarian tendencies. In most cases such elections do 

not present enough political space for the citizens and the people to ably speak out their wishes. (Cotton 

and McFail, 2003) This resonates well with the ‘Walk to Work’ protests in Uganda in which the opportunity 

was creates by Besigye and other opposition leaders who managed to connect the alleged rigged elections 

and the high prices of consumer commodities as being a result of the government failures. Despite the fact 

that there was no clear evidence to prove the allegation by the opposition, they managed to convince some 

people that Museveni had maintained his office through fraudulent means. This made many people to join 

the ‘Walk-to Work’ protest without much questions. 

This theory tries to explain a situation when the individual fails to participate in social movement for the 

fear of individual costs as emphasised by the Resource Mobilisation Theory. Here it is believed that the 

limited supply of information under authoritarian conditions means that the individual pays high personal 

costs.  Such costs are reduced in the Political Opportunity Structural Paradigm which considers the causes 

of collective action as rooted outside the individual, and strongly influenced by structural proximity and 

network connections. (Friedman and McAdams, 1972:156-172) Thus unlike in the RMT, the essential 

element of mobilisation process is the potential protesters are targeted by recruitment agents who inform 

others of the upcoming protest events and encourage their participation. In addition, the Political 

Opportunity Structural Theory brings out another important function of social networks which in turn help 

to build a collective identity supportive of protest action, which is achieved through interpersonal 

conversations with other network members. Therefore, it is the collective identity that motivates 

http://ugandansatheart.org/2013/07/24/are-besigye-and-4gc-demonstration-circus-about-high-cost/twat4/
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participation in protests by providing the potential participants with the sense of group solidarity and an 

opposition consciousness of ‘us verses ‘them.  

The main weakness of the POST lies in its failure to explain why some successful social movements 

occur when there is no opportunity window for movements. This calls for another explanation to fill in 

this gap. 

3. Framing Theories 

This is a more recent theory that has been adopted in psychological studies while explaining factors 

that lead people to engage in contentious politics. (Fendrich and Kraus, 1978:232-255) According to the 

proponents of this theories, framing come from the discourse of protesting itself so much so that the 

participants are able to connect with the movement. This theory mainly depends on how the public 

understands the events that influence the protests such as social media. (Benford and D. Snow, 2000:611-

639) Whether the framing is from the protest discourse or other sources, media provides a mental map for 

the demonstrators and the participant depends on how successful the movement is framed. Basically, the 

framing is connected with the shared grievances of the group.(Tarrow, 2011) According to Gurr people 

protest as a  result of a feeling of ‘relative deprivation’ defined in terms of a perceived entitlement or 

expectation which results from either inter- personal or inter- group comparisons. Unfulfilled material 

expectations cause frustration and resentment which manifest themselves in an individual propensity to 

engage in protest. (Breuer, et.al) However, like the other two theories expounded on above, framing theories 

have a number of weaknesses. For instance, there is no clear process that links the framing to protest. 

Consequently, there is a challenge in determining how the social movement began when there are multiple 

framings of the argument or grievances. 

Therefore, analysis above theories shows that it is not easy to rely on one theory to explain social 

political movements that have occurred in different parts of the world. The ‘Walk to Work in Uganda is 

one of such movements. It is on such a background that this study adopts a tripartite theoretical paradigm 

where the RMT is used to articulate the ability of resources to bring people together for collective by 

analysing the evaluating the opportunity cost of every individual in this struggle. The POST shows how 

political leaders and organisations create an opportunity for protest. The framing theory is useful in 

explaining how shared grievances among a group of people which is not handled by the two other 

theories contributed to the ‘Walk-to-Work’ protests in Uganda. 

METHODOLOGY 

A qualitative methodology using a historical approach has been employed to investigate the 

‘Walk-to-Work’ Protests in Uganda. It is our belief that through the use of qualitative research tools, 

techniques, methods and approaches, this study enhanced the probe into the casual trajectories in the Arab 

Springs in Tunisia, Egypt and Libya and the ‘Walk to Work’ protests that took place in Uganda during the 

period 2011- 2012. Qualitative methods have also enabled this study to identify the dynamics and 

dimensions that explain the causes, features and impact of this social movement in Uganda. These methods 

entailed discovery, interpretation and detailed explanation of the relationship between Arab Springs in 

Tunisia, Egypt and Libya and the ‘Walk to Work’ protests in Uganda. This particular research employed 

several tools such as oral interview and documentary review to gather information useful in writing this 

paper. Therefore, this work is a product of a thorough review of literature as well as analysis of information 

from primary sources such as news papers and other periodicals on Ugandan politics. 

 

Like other case study projects, this study examines both common and unique features of a case, 

with an emphasis on its defining features. (Stake, 2005:443-466) In addition, researchers must acknowledge 

and be knowledgeable of comparable cases, insofar as learning about a particular case is related to how the 

case is similar to, and different from, other cases.  Keeping these imperatives in mind, we established 

general areas of inquiry organised around our research questions and shaped by Resource mobilization, 

Political Opportunity Structural and Framing theories to guide our case study of the ‘Walk-to-Work’ Protest 

in Uganda. Because of limited space, and in order to most adequately address our research questions, the 

following section focuses on major findings, especially as they emphasise historical, social, and political 

contexts and the influence of Arab Springs in the ‘Walk-to-Work’ protests in Uganda. 
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A thematic analysis strategy has been employed. Thus the information gathered has been sorted 

and categorised into various themes in accordance with the research questions. This has been done by 

highlighting key insights, quotations and interpretations. All the material relevant to particular themes has 

been placed together to form the various sections of the paper. This will go a long way in placing this study 

into a wide debate on protest movements in the African continent and other parts of the world 

 

THE ARAB SPRING AND THE ‘WALK TO WORK PROTESTS IN UGANDA 

Despite the distance and the different context in which these two movements occurred, the events 

in Arab Spring left an indelible mark on the minds of many people in Uganda in particular and Africa at 

large. Some Ugandans started watching closely what was happening in Tunisia, Egypt and Libya and began 

to imagine that they too could change things in their own country using the same method.  Both the 

opposition that took to ‘Walking to Work’ and the government that was then determined to stopping the 

protestors from walking were driven by some memories that had experienced in the Arab Spring 

Movements especially in Tunisia, Egypt and Libya. According to Mamdani; 

The memory of Tahrir Square feeds opposition hopes and fuels government 

fears. For many in the opposition, Egypt has come to signify the ‘promised 

land’ around the proverbial corner. For many in government, Egypt spells a 

fundamental challenge to power, one that must be resisted, whatever the cost. 

(Mamdani, 2011) 

Therefore, the events in the Tahrir Square, Taksim Gezi Park and Peal Roundabout that had 

acquired global status influenced political participants and the on lookers in Uganda differently. As 

opposition and those agitating for change looked at these areas as centres of revolutionary hope for change, 

the government took them as venues that promoted disorder and insecurity in their countries. Despite these 

different perceptions, there are areas in Uganda that were viewed as the Tahrir, Taksim or Pearl roundabout. 

These included the Constitutional Square, Kiseka Market, and St Balikudembe Market which the opposition 

had turned into assembly grounds as the police and other government machinery made sure that they are 

not accessed by those who were ‘Walking to Work’. In all this cases, the protesters demonstrated their 

political views by walking to the city centre of Kampala, which is not only the political capital but also the 

business centre of the country. Therefore, for some time to come the above mentioned areas will continue 

being looked at as symbolic revolutionary centres where those disgruntled assemble to express their 

dissenting views. They have since then become areas where those agitating for political space struggle to 

access such areas amidst strong force from the state machinery led by the police not to allow such 

assemblies. 

 

Like the protest movement of 2011 which was an expression of deep- seated resentment at ageing 

Arab dictatorship, the ‘Walk-to-Work’ protests were mainly as a result of alleged rigged elections of 2011 

in Uganda. This anger was fuelled by the rising prices of fuel and foodstuffs amidst high levels of 

unemployment, corruption and among the government officials and brutality of the security apparatus 

against dissenting voices on government. While these movements are recent enough that little scholarly has 

been published on them, one can still examine the movements in depth in order to create a better understand 

of how participants sought and organised information, and how they leverage technologies to increase the 

impact of protest activities. Like we have already mentioned above, the protests stem from many of the 

same complaints: government corruption, lack of jobs and opportunity, and an increasing disparity in the 

distribution of resources as it was in the Arab Spring. (Skinner, 2011:3)   

 

One of the areas in which we can analyse the influence of the Arab Spring in the ‘Walk-to-Work’ 

Protests in Uganda is how social media played a role in both of them. Here we particularly interrogate the 

role of social media as a tool of revolution. This is done through answering the questions of; what role did 

social media play in organising protests during the ‘Walk to Work’ in Uganda? Or why was government 

determined to reduce accessibility of protestor to social media?  Thus by way of answering these questions, 

it is important to analyse and understand how revolution and technology interact because we live in a time 

where political upheaval and social change are common. Understanding the role of social media plays in 

shaping revolution as key to discovering how future movements might best learn from today’s protester, 

and the role and perception of individual and groups within the protests. Therefore, in the case of the ‘Walk-

to-Work protests in Uganda, social media played a vital role in spreading information about what was 
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happening in the Arab Spring among the activists in Uganda. For instance, in Uganda during the February 

2011 elections, people sent to each other captivating messages like ‘Mubarak is going’, ‘Ben Ali is not 

more in Tunisia’, ‘People power and say no tear gas’. (Biryaberema, 2011) Such words in addition to 

information about the success stories in Arab Spring like the fall of Ben Ali in Tunisia, Mubarak in Egypt 

and Gadaffi in Libya encouraged many people in Uganda to join and actively participate in the ‘Walk-to-

Work’ protests in Uganda. Most importantly, social media facilitated quick organisation and mobilisation 

of people to join and participate in the ‘Walk to Work’ protests. To be more specific, social media helped 

in coordinating action, building networks among the different protest groups and getting updates on several 

activities that were happening in different areas. Just like during the Tahrir Square Protests of 25 th January 

and 15th July 2011 in which Twitter was a key means of relaying information , Facebook and Twitter were 

also used to publicise the ‘Walk-to-Work protests, call for demonstrations and win support from broader 

sectors of the population especially the youth. 

 

Part of the success of the movements comes not only from organising via social media, but sharing 

insights with other protesters and learning from their experiences, such as what to do to reduce the effects 

of tear gas. Social media also created a community in which people could share news, sympathy and 

support. Learning from the experience of others and adopting this in real time is likely to have been a great 

contribution to activist success. (Burch, 2011) The protestors through watching television and listening to 

other media sources came to see and learn means by which the activists in Arab Spring were dealing with 

the police and security agents which they immediately adopted. Bearing in mind that mobilising effect of 

new information and social media networks as a catalyst of broad social political protest varied significantly 

from region to another and from one political context to another. (Steponova, 2011) Thus influence of social 

media in the ‘Walk-to-Work’ Protests in Uganda was not at the same wave length as it did in the Arab 

Spring. 

 

WAS ‘WALK-TO-WORK’ IN UGANDA A FAILURE OR SUCCESS? 

In Sub-Saharan Africa, Uganda inclusive, a question was asked whether the Arab Spring would 

spread south of the Sahara. To many especially in the media, the answer was no. These mainly argued that 

Sub-Saharan societies are so divided by ethnicity characterised by tribal groups and as such could not unite 

to confront the strong state machinery in these countries. Technically, such people did not understand that 

unity has never been a natural phenomenon. Nowhere in the history of successful struggle will you find a 

people united in advance of a movement, instead unity is forged overtime through struggle. (Mamdani, 

op.cit) To many in government of Uganda and opposition alike, the ‘walk-to-work’ protests were seen as a 

shortcut to state house power. This can be read from the approaches that were adopted by the state 

machinery to stop these protests in Kampala and other different parts of the country and agitation that was 

put forward by the masses who participated in these protests.  

 

The real significance of the ‘Walk-to-Work Protests is found in the new approach that it introduced 

in the politics of Uganda. This established the power of peaceful demonstration as a strong message of 

discontent in contemporary history. The whole process of the ‘’walk to work’ in Uganda makes us to rethink  

the practice of democracy in the country; the meaning and importance of some key areas in the city which 

have acquired political significance in the city of Kampala. From here we learn that elections ought to only 

taken serious if the population is given a chance to make meaningful choices. Thus the results of such 

elections should be able to be viewed as the total sum results of those of have voted not just a picture that 

there is some voting that have taken place. A few years before the Egyptian revolution, President Mubarak 

had 90% of Egyptians having voted for him in a general election. It was interesting to find that a few years 

down the road, the same masses were demanding for his down fall. The same thing happened in Uganda, 

when president Museveni who had garnered a big percentage of votes in the 2011 election was being 

threatened by the ‘walk to work’ demonstrators. 

 

Therefore, the ‘Walk-to-Work’ movement was a failure only if one expected that decades of a 

peri-military regime could be reversed and replaced by a few days of protests. It is also a disappointment 

to those who hoped that the demonstrations would remove corrupt leaders which eventually translated into 

improved living standards. But rather than a single event, it is probably more useful to define the ‘Walk-

to-Work’ protests as a catalyst for long-term change whose outcome is yet to be seen. Secondly, the ‘Walk-

to-Work’ changed the notion of struggle that had been taken to mean armed confrontation to one where 

people peacefully matched on roads towards some popular places in the city to express their dissatisfaction 
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with government. To further emphasise this point Mamdan argues that, it stopped the thinking of struggle 

as something waged by professional fighters, guerrillas, with the people cheering from the stands, but as a 

movement with ordinary people as its key participants. The potential of popular struggle lay in sheer 

numbers, guided by a new imagination and new methods of struggle. This new political imaginations in 

themselves form a new paradigm of popular struggle which had only been witnessed in the struggle against 

apartheid in South Africa notably through movements like the Soweto uprising of 1976. Like the Soweto 

uprisings, the ‘Walk-to-Work’ protests give us two political lessons. One is that the power of arms was 

replaced by the power of greater masses pulled together by a shared experience of oppression. Second, 

these protests brought about a new form of unity not characterised by tribe or religion; the Baganda, Bakiga, 

Acholi, or Christians and Muslims walked together to express their disapproval of how the government was 

running affairs in Uganda. 

Recent studies have showed that dictators and their relationship with the people they rule differ 

from one country to another; some are excessively violent while others to some extent care for their citizens 

needs. However, what they all share is the lack of political space for dissenting voices; they do not tolerate 

discussion of anything that threatens their power. To deal with such dictators, it is our submission in this 

paper that the opposition must be innovative enough to avoid being declared rebel or terrorists and finally 

being outlawed. Through the ‘Walk-to-Work’, the opposition leaders in Uganda came up with original 

initiative to face them effectively. The ‘Walk-to-Work’ movement was unique in its nature and impact. The 

real significance of ‘Walk-to-Work’ is that it has broken the hold of routine of fighting government through 

military means as we have already mentioned above. In doing so, it presents us with a challenge in the 

scholarship of politics in Uganda. The ‘Walk-to-Work’ protests in the towns of Uganda brought with them 

a new language of politics, a new mode of organisation, and a new mode of opposition. Its innovators can 

be considered as social innovators who for once tried speaking a different language in the politics of Uganda 

to deal with the dictatorship at hand. No matter how small the numbers involved in the developments we 

know as ‘Walk-to-Work’, it may not be easy to deny its sheer intellectual brilliance. That brilliance lies in 

its simplicity, in its ability to confer on the simplest of human activities, walking, a major political 

significance; the capacity to say no oppression in that peaceful way under normal circumstances, no 

government could have accused its citizens for choosing to walk to their work places. Instead, in some 

countries, the leaders encourage their people to walk to their work places for health reasons or as a way of 

reducing traffic in town. In this case however, the ‘Walk-to-Work’ was not a normal activity were people 

were just walking for the sake of it, was instead a political protest against government for political space 

and change in the welfare of the people. As these protestor walked to their work places and town generally, 

the government was being sent a message that every time they walked they were not happy for being forced 

to use this rather trivial non violent means of protest because they were not allowed any other space to raise 

their grievances peacefully. 

There was clear sign that government was losing the coherence and unity that it displayed during 

the February 2011 elections while the opposition was beginning to find at least a semblance of unity and 

vision that had evaded it during election season. The remarkable thing about the events we know as ‘Walk-

to-Work’ is that they followed on the heels of a national election whose results were convincing to many 

in the opposition. Whatever its outcome, ‘Walk-to-Work’ Protests in Uganda must make us rethink the 

practice of democracy in Uganda.   Most of these demonstrators walked towards the Constitutional Square; 

an open space in Kampala City where masses used to gather to share views on different topical issues in 

the country. (GOU) The memory of Tahrir Square fed opposition with hopes and fuelled government with 

a lot fears. For many in the opposition, ‘Walk-to-Work’ protests came to signify the ‘promised land’ around 

the proverbial corner. For many in government, Egypt meant a fundamental challenge to power, one that 

had to be resisted at whatever cost. Security forces cracked down hard on these protesters and the 

opposition. (Washington Post, 2011) The government through the Uganda Communication Commission 

allegedly ordered Uganda IPS to block Face book and Twitter for 24 hours. The sites were apparently 

unavoidable for a short time period with only Uganda Telecom succeeding to do so. (The Observer, 2011) 

The Uganda government also ordered Nation Television not to broadcast the major ‘Walk-to-Work’ 

protests live on Television. These efforts were largely unsuccessful but characterised by a violent and brutal 

police arrest of opposition leaders. For instance, on April 20 2011, the military fired rubber bullets and 

teargas to disperse protesters who were demonstrating the arrest of Besigye in Kampala. What is intriguing 

about all these is not that the government tried to control the twitter, Face Book and other communication 

channels but that such attempts failed to control information flow. In addition instead of these scaring away 
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the protestors, it made matters worse as the attack on Besigye went viral on Youtube and resulted in an 

enormous number of political tweets against Museveni in Uganda. Therefore, like it had earlier happened 

in Egypt and Libya, the government of Uganda failed to silence the internet for even just 24 hours 

The other significance and success of the ‘Walk-to-Work’ Protests can be seen in the reaction by 

the international community against the government of Uganda on how it was dealing with the ‘Walk-to-

Work’ protests. There was public outrage on the government’s high-handedness in most western countries 

especially in Kampala. To many, the images of children chocking in teargas, one brutally slain and several 

pushed behind bars just for ‘Walking-to-Work’ was a deadly crackdown on unarmed people. (Murumba, 

3rd Match 2013) Such sentiments were expressed by the United States through their officials. A case in 

point is the Assistant Secretary for African Affairs, Johnnie Carson who described the government’s action 

against the ‘Walk-to-Work’ protesters as harassment of opposition. (Kaufaman, 28th April 2011)This was 

emphasised by the State Department in a Statement through the deputy department Acting Deputy 

Spokesman, Mark Toner who reported that;  

Obama administration is troubled by the tragic loss of life and injuries at the hands 

of Uganda’s security forces in their response to the ‘Walk-to-Work’ protests as 

well as their detention of the opposition leader.  

Such reaction by the western governments depicted a fundamental change in what America and 

her allies had once considered Yoweri Museveni as one of the “new breed of leaders in Africa.” Many of 

them got to know that the government of Uganda like others in the developing world did not respect the 

oppositions’ right to express their view point and the citizen rights to peacefully let government understand 

their discontent. What is even more important is that is that the ‘Walk-to-Work’ exposed the double 

standards by the western governments in Africa. While they were very active in countries like Libya during 

the Arab Springs, in Uganda, the best they did was just to condemn without giving any other support. This 

rather cagy response has recently been showed in Obama’s reaction to the Anti homosexuality and Gay Act 

of 2014. The American Government and her allies in the western world immediately threatened to cut on 

aid that their respective governments have been giving the government of Uganda. Despite, some 

condemnations here and there, such strong positions where not seen during the ‘Walk-to-Work’ protests, 

especially when security operatives harassed the protestors in Kampala. This a clear sign that America and 

her allies are not committed to promoting democracy per se in the third world. They are more aggressive 

when their interests are being jeopardised.  

WHY THE ‘WALK-TO-WORK’ IN UGANDA DID NOT ACHIEVE AS MUCH AS THE ARAB 

SPRING IN TUNISIA, EGYPT AND LIBYA? 

Despite the fact that t sub-Saharan Africa possesses a perfect conditions for an ‘Arab Spring’-like 

wave of revolutions, with repressive regimes and frustrated lower classes, such a revolution has failed to 

materialise on quite the same scale as it did in the Arab world. Taking a closer look at the conditions that 

allowed the Arab Spring to take place it becomes clear, that the social environment that gave power to 

popular support of the revolutions in the Maghreb and Middle East, are not present in most of sub-Saharan 

Africa including Uganda. Even is the fact that some scholars such as Mamdani do not buy this view, is 

important to note that unlike the conducive environment in the Arab world that powered and accelerated 

the Arab Spring to quickly achieve in changing the sitting governments in Tunisia, Libya and Egypt, the 

conditions in Uganda and most of the sub- Saharan African countries are different socially, politically and 

economically. 

One of the main social differences between the Arab world and Uganda is the existence of a large 

middle class in the former. The Arab Spring revolutions were not instigated by the lower classes of society; 

it was a disgruntled middle class that carried the wave of protests. (Tack, 9th Mach 2012) The fact that fewer 

Ugandans have a middle-class existence means that the power divide between the ruling elite and the 

protesting lower class is sufficiently large enough to withstand the effective suppression of protests. In 

addition, there is a difference between the countries that experienced the Arab Spring and Uganda. The 

poverty levels are quit high Uganda than for instance in Egypt. Therefore, with high poverty rates in a 

country like Uganda, one would first need to look for some food before his thinks about higher needs such 

political freedom. This therefore limited the ‘Walk-to-Work’ protests to few elitist groups in town and a 
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few youth who are in the proxy of the middle class in Kampala and other towns in Uganda that could not 

much what was achieved in the Arab North.  

One can also rightly argue that a very large role in the Arab Spring was played by technology-

dependent media such as Twitter and Facebook, which enabled the Arab youths to spread information, 

organise protests and coordinate these basic protests into a revolutionary concept. The technology to 

effectively apply these social media on the same scale as happened in the Arab World, while available, is 

spread much thinner in Uganda especially in rural areas, which limits the ability of such technology to be 

efficiently used to mobilise a population. Lower levels of literacy amongst those with a low socio-economic 

status in the country side also hindered the spread of information and awareness about political 

developments and human rights standards in the world. This again plays to the advantage of urban elites 

who do enjoy the benefits of literacy and access to technology, allowing the information-based side of the 

African Spring to be dominated by these elites. For instance, the question of who owns computers in Uganda 

can ably explain why the ‘Walk-to-Work’ Protests did not enlist the Arab Spring-like results here. In 

Uganda computers are a preserve of the few educated people mainly from a small middle class in towns. 

Young people who account for more than 60% of the population in Uganda, can only access internet 

services in Cafes rather than at their homes. This made it difficult for such people to organise and promote 

the political cause in the ‘Walk-to-Work’ protests in Uganda. In comparison, a country that experienced 

the Arab Springs like Tunisia has 90% of its people owning phones while Egypt is at 72%. (CIA Fact Book 

on Tunisia and Egypt) However, other scholars argue that as much as technologies were helpful in speeding 

communications and frustrating censorship, the extent of civil organization may be more important in 

determining the success of any movement. "The most significant political movements in Africa and in other 

places have occurred independently of social media - the struggles for independence, the struggles against 

apartheid and racism in Southern Africa."(Nyabola) The proponents of this view believe that where people 

need or desire to be organized they will do [so] independently of the technology around them. Whereas this 

view holds water it does not appropriately fit in the discourse on the ‘Walk-to-work which as we have 

already seen fits in the new paradigm of politics that does not follow a number of conventional ideologies 

of political studies in the modern times. No region, state or form of government can remain immune to the 

impact of new information and communication technologies on social and political movement. (Steponova, 

op.cit.) It only the impact that varies from one area or situation to another as we have already seen above 

The difference in the character of the state in Uganda also made it difficult for the Walk –to Work 

to change government. In Uganda, the state is fussed to the government with the president exercising a lot 

of hegemonic powers. He directly controls the army and other organs of the state.  In Tunisia on 12th 

January, General Rachid Ammer stepped down rather than shooting the rioters. He told Ben Ali that the 

army does not shoot people. The same thing happened in Egypt, where after 17days of expanding unrest, 

the army –which had been holding power since the Egyptian revolution of 1952, also felt that the time had 

come for Mubarak to go. For the case of Uganda, the army is directly controlled by the president Museveni 

that makes it to be very loyal to him. This was even strengthened when Museveni promoted his son to the 

rank of Brigadier and placed him to head the Special Unit of the presidential Guard with his brother Caleb 

Akandwanaho heading the reserve forces. In addition, the police which is headed by another army general 

Kale Kaihura is was another reason why the “Walk – to –Work protests could not achieve what the Arab 

Spring had managed to change in Tunisia, Egypt and Libya. The army and the police employed brutal 

means to quash and crack down the “Walk-to-Work protesters who were clearly viewed as a force that 

threaten the regime in Kampala. Thus unlike in Tunisia, Egypt and Libya where the army decided to back 

the people, in Uganda army chose to protect the government at all costs. 

Further, a lack of identification with each other due to religious divisions within many societies 

limits sub-Saharan populations’ abilities to rise against their governments as a united force. Whereas during 

the Arab Spring in Tunisia, Egypt and Libya, Islam was been a unifying factor against government, in 

Uganda religious differences which proves to be a barrier to unity for a similar cause. This is made worse 

by the ethnic divide which is common in Uganda. There was also an issue of language which is important 

source of identity for any community. Whereas the protesters in Tunisia, Egypt and Libya spoke one 

language, in Uganda the case was different as in Uganda there is no unifying indigenous language. To make 

matters worse, the close link between ethnic identity and language has dominated the recent political 

colonial history of Uganda. For instance, there is great difference between the Bantu languages spoken in 
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the southern part the country and their counterparts the Nilotics of the North. (Hitchen and  Kasoma, 

2013:512-521) 

CONCLUSION 

Despite the failure of the ‘Walk-to-Work, protests to achieve what the Arab Spring had managed 

to change in Tunisia, Egypt and Libya in North Africa, it brought in a new chapter in the politics of Uganda. 

It remains to be considered as a fight for political space for the opposition and those who feel that all is not 

well in how the country is being governed by the Museveni regime. A quick look through the political 

spectrum of Uganda since 2012 shows growing vibrancy of those who oppose government which strongly 

argue that started with the ‘Walk-to-Work protests in Kampala. The group that pioneered in these protest 

has transformed into many forms. At first, it started as the Action for Change (A4C) group, then to For God 

and My Country. The same people have now teamed up with some nongovernmental organisation to 

demand for political reform through their rallies throughout the country. It is our belief that this political 

metamorphosis in Uganda remains as work-in progress whose end result is difficult to predict now. 

Therefore as seen in the analysis above, The Arab Springs had large bearing on the Walk to Work protests 

in Uganda. There were a number of events that the Walk to Work shared with the Arab Spring in Tunisia, 

Egypt and Libya. The people peacefully walked on the streets of Kampala and other town in Uganda to 

show their discontent with the sitting government without shading any blood. 
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Abstract 

Kenya has a rich diversity of Indigenous Chicken (IC).One of them is the Kuchi ecotype whose phenotypic 

attributes have made it popular in terms of high mature body weight. However, characterization on the 

phenotypic traits of this chicken ecotype has not been adequately studied. Thus, this study was carried out 

to assess the morphological characteristics, namely: Feather Colours, Comb Type, Shank Colours and the 

Meat yield (Killing Out percentage-KO %) of Kuchi IC ecotype kept under a Scavenge System with 

Supplementation (SSS) from week 17 to 30 of age. The experimental birds were derived from randomly 

collected pure Kuchi eggs which were bought, hatched artificially and managed intensively using 

commercial chick and growers mash from day old to 17weeks.From 18 weeks of age, 18 chickens were 

subjected to a scavenge  feeding with cafeteria  supplementary ration  of commercial layers mash for a 

period of 12 weeks. The experiment was executed at week 30, involving descriptive statistics and visual 

appraisals. Generated data was analyzed using an Excel (2007) Soft ware tool. Results revealed three 

categories for Feather colours: Solid–One, Mixed-Two and Heterogeneity (several-including Frizzled) as: 

27.8%, 33.4% and 39%, respectively. Frizzled trait constituted 11.2%. Comb types of Kuchi were 

categorized into three phenotypic characteristics: Pea (55.6%, Single (22.2%) and Rose (22.2%) types. 

Shank colours fell into two categories: Yellow (77.8%) and White (22.2%).Kuchi at 30weeks of age had a 

KO % of 67.8% and 65.9%, for cock and hen respectively. This indicates that a Kuchi cock at 30 weeks old 

is heavier by 1.9KO%, than a hen of same age. Results from this study can be utilized during selection and 

breeding of Kuchi and in determining correlations of traits of economic importance in other IC ecotypes. 

 

Key Words: Kuchi, Morphological Characteristics, Ecotype, Killing Out Percentage (KO %), Kenya. 

 

INTRODUCTION 

 

Indigenous chicken(IC) is any flock of chicken (Gallus domesticus) whose progenitor is the Red 

jungle fowl (Gallus Gallus). This chicken is mostly kept under free-range management system with no 

selection for breeding or improvement (Ondwasy, 2006).Their egg production ranges between 8-15 eggs 

per clutch depending on the availability of feed. Broodiness is a well expressed trait during the egg laying 

period they hatch about 80% of the eggs that they sit-on. About 20-30% of the hatched IC chicks attain 

maturity due to mortalities that are occasioned by predation, poor nutrition, diseases and parasites (Maclean, 

1997).These birds, though under poor management, live within rural households for many years 

contributing a crucial socio-economic role besides being a valuable source of animal protein. 

Despite these roles, IC has not attained their full production potential due to exposure to risks that 

militate against their survival and productivity. However, if managed well, indigenous chicken can be 

profitable and may serve as good source of animal protein which has been a chronic challenge in developing 

countries (Pedersen, 2002; Nielsen, Roos & Thilsted, 2003). The situation is further aggravated by high 

poverty incidence these rural households. Due to their short generation intervals, chickens have a high 

potential to off-set the low protein intake and a means of alleviating poverty. Since the majority of the 

people in developing countries live in rural areas where IC is predominantly kept, putting an emphasis on 

local chickens would have an immediate positive impact on animal protein intake and income by most of 

the people in these countries.  

The low genetic potential for production traits and frequent outbreak of diseases particularly New 

castle Disease(NCD) has been observed in significant number of studies to be among the major factors 

limiting productivity of local chickens in the tropics, both under intensive and extensive management 

mailto:kiosdk@yahoo.com
mailto:k2kitilit@yahoo.com
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systems(Alexander,2001;Msoffe,2003).Crossbreeding programmes with specialized meat or egg type 

chickens has been shown by several workers to improve productivity significantly (Ali et al., 

2000).However, these cross breeding programmes are threatened by the current global initiatives on 

conservation of indigenous genetic resources which campaign against genetic dilution of indigenous genetic 

resources (Msoffe, 2003; Kosgey, 2004).  

Kuchi has proved to be a viable source of income to the farmers who rear it. For instance, farmers 

in Elgeyo Marakwet County consider this chicken a gateway out of poverty. The disease resistant chicken 

that weighs twice as much as conventional breeds is currently enjoying impressive uptake among poultry 

farmers in the county for economic empowerment. According to the residents, the chicken sells at Shs1500 

and Shs2000 for the pullet and cockerel respectively when fully matured while eggs retail at Sh30 compared 

to Sh8 to Sh10 of other breeds (Wesonga, 2013). However, owing to high demand, the prices of the chicken 

and eggs have shot up. Currently a pullet is being sold at Ksh.2000 while a cockerel is selling for Ksh. 

2500. The eggs are currently Ksh.100 each. 

Research geared towards improving this ecotype is vastly missing. This therefore calls an 

alternative approach towards genetic improvement of local chicken ecotypes such as the Kuchi whose 

phenotypic attributes have shown that it can to become a good starting genetic material for meat production 

under Semi-Intensive management conditions (Lwelamira, 2008). Thus, this research sought to establish 

morphological characteristics of Kuchi indigenous chicken ecotype of Kenya. 

 

MATERIALS AND METHODS 

The study was carried out at the poultry farm, Animal Science Department of the University of 

Eldoret (UoE), Uasin Gishu County, Kenya. The farm is situated at Latitude 0o 31”N, Longitude 35o 17” E, 

with an elevation of 2154M, above sea level (Kareri, 2010)  

The experimental birds were derived from 209 one to five day old fertile randomly bought Kuchi eggs that 

were sourced from three sites, two in Kerio Valley (Sambalat and Muskut) of Elgeyo Marakwet County. 

Other eggs were collected from pure Kuchi flock kept for current study at the UoE in Uasin Gishu County. 

This Indigenous chicken ecotype had earlier been introduced into Kerio Valley from Lamu County courtesy 

of the Ministry of Livestock Development in collaboration with the Community Agricultural Development 

in Semi-Arid Lands (CADSAL), in 2010. 

The collected eggs were taken for hatching through artificial process using a commercial incubator 

at Iten Youth Polytechnic. Required hatchery sanitation processes were followed with strict adherence to 

the incubator’s manual. Then the hatched chicks had their day old weights taken and put into a brooder for 

three weeks before transferring them to the study site at the UoE. Following disease control requirements, 

the chicks were vaccinated against Gumboro, Marek’s, New castle, Fowl pox and Fowl typhoid diseases. 

A commercial chick and Grower’s mash were fed ad libitum to the chicks from day old to 8 weeks of age. 

From week 9, the Kuchi were fed with formulated grower’s rations up to week 17. 

 

Assessment of Morphological Characteristics of the Kuchi Indigenous Chicken Ecotype 
From week 18 of age, 18 Kuchi Indigenous chicken were allowed to scavenge throughout the day 

under a cafeteria feeding system (Chemjor, 1998).The amount of supplementation that was given daily to 

Kuchi chicken up to 30 weeks of age was 1000g of commercial layers mash. A weekly wheelbarrow load 

of sheep and goat manure was spread within the scavenging area to allow the chicken exploit their innate 

characteristics of always scratching the ground searching for insects as always observed among indigenous 

chicken in rural households. Water was provided ad libitum. The housing dimension was made of 12m2floor 

pens. This feeding system was done for a period of 12 weeks. When the chickens were 30 weeks of age, 

the morphological characteristic of Kuchi were studied. The traits that were studied included: feather 

colours, comb type, shank colours and the Killing Out percentage (KO %). 

Feather Colour: (n=18); 10 Females (F), 8 Males (M) 

The phenotypic characteristics of Kuchi Indigenous chicken ecotype were observed and recorded 

using visual appraisal of the appearance following the Standard Chicken descriptors (Halima et al., 2007). 

Feather colours were categorized into: Solid-one (exclusively Solid- One white or black), Mixed-two (a 

mixture of both white and black feather colours), and several-heterogeneity (a combination of multi-colour) 

including the recessive frizzled type. 

Comb Type: (n= 18), 10 F, 8 M  

This trait in Kuchi Indigenous chicken ecotype were observed and categorized into Pea, Rose and 

Single comb types (Jadhav and Siddiqui, 1999). 

Shank Colour: (n=18), 10 F, 8 M 
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The shank colours were observed using the Standard Chicken descriptors (Halima et al., 2007).The 

shank colours were categorized into two: yellow and white. 

Killing out Percentage (KO %):( n=6) 3 F, 3 M  

At week 30 of age, 6 out 18 Kuchi chicken were randomly selected for slaughter and used for the 

Killing Out Percentage (KO %) assessment between mature cock and hen. The average weights for the 

cocks and hens were recorded after 1p2 hours after an over-night deprivation of feed (Tougan et al., 

2013).The Live body weights (Lbwts) were recorded and means computed. 

Slaughtering Process: 

The six 30 week old Kuchi chicken were manually de-feathered when still alive then their mean 

de-feathered weights taken to arrive at the mean weights of the feathers for both sexes. Then their jugular 

veins were cut and bled, and blood volumes taken. Evisceration was done and mean weights for the heart, 

kidney, crop, gizzard, visceral and offal organs separated. The legs were then sectioned at tibiotarsus-

metatarsal articulation (Tougan et al., 2013).The mean weights and blood for feathers, legs, wing breast 

meat, thigh, back, neck, heart, liver, gizzard and shank were computed for KO% assessment for each sex 

in relation to their Live Body Weight (Lbwts). 

 

Data Analysis 
The data generated were analyzed using descriptive statistics using Excel (2007) Software tool. 

The data generated on the live body weights and carcass were analyzed using Excel 2007 Software package 

for mean assessment and summarized into percentage in relation to live body weights(Lbwt).The KO% for 

Kuchi male and Female at 30 weeks of age were assessed. 

 

RESULTS AND DISCUSSION 

 

Feather Colours 

At week 30 of age, three categories of phenotypic characteristics on feather colours were observed 

(Table 1).A large variation of feather colours were exhibited which were grouped into three categories:(A) 

Solid (one) colour (B) Mixed (two) colours and (C) Heterogeneity (several) colours were: 27.8%, 33.4% 

and 27.8% respectively. Solid one colour (white) was predominantly seen in hens which was twice as those 

of cocks. Similarly, Solid (brown) colour was also a hen colour and was not observed in cocks. Mixed (two) 

feather colours were exclusively hen trait, while Heterogeneity for both several and Frizzled feather colours 

(11.2%) were exclusively exhibited in cocks.  

 

Table 1: Categories of Feather colours (n=18): M=8, F=10. 

Category  % Sex             Ratio     Total 

(A).Solid -one colour: 

 White 

 Brown 

 

16.5 

11.1 

F             M                F/M          

2        1          2:1   

2        -          2:0       

 

       3 

       2 

                                                                                       Total 27.6 4        1                 5 

(B).Mixed-two colours: 

 Brown/Grey                         

 Brown/Black 

 White/Black                                            

 

11.1  

16.7             

  5.6                                             

 

2        -          2:0 

3        -          3:0                 

1        -          1:0                   

 

       2 

       3 

       1 

                                                                                       Total 33.4 6        0        6 

(C).Heterogeneity(several) colours: 

 Silky/grey/black/white/brown 

 Grey/brown/black                                    

 White/black/grey/brown 

 

11.1 

11.1 

  5.6 

 

-        2          0:2                      

-        2          0:2        

-        1          0:1            

 

       2 

       2 

       1 

                                                                               27.8                                            0      5        5 

 Frizzled: 

white/grey/brown/black 

 Frizzled: white/grey/black 

5.6 

5.6                          

-        1          0:1              

-        1          0:1                    

       1 

       1 

                                                                                                                                           Total 11.2                       0       2           2 

  Total 100.2               10     8      18 
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Figure 1.Solid one-colour feather                                      Figure 2. Mixed-two colours feather  

 

      
Figure 3.Heterogeneity(Several)feather colours               Figure 4.Heterogeneity(Several)Frizzled feathers 

 

   

The feather colour frequencies :One-colour brown,two-colours:brown/grey,brown/black, or 

white/black and several ;combinations of both Frizzled feather colours: white/grey/brown/black and 

white/grey/black, all constituted 55.5%, each feather category  contributing about 11.1%.While one colour 

white and two colour brown/black feather had nearly similar frequencies of 16.5% and 16.7%,respectively. 

 

Several phenotypic variations existed in the feather colours (Table 1/Figures 1,2,3 &4) of Kuchi 

IC ecotype: Solid-one colour (white/brown) was 27.8%, with male/female ratio of 1:4; Mixed- two colours 

was 33.6%, and Heterogeneity (several colours) was 39%, which included Frizzled feathers exhibiting 

11.2%.These results are slightly above the findings (Heterogeneity, 35.76%) reported by Halima et al., 

(2007), on mature indigenous chicken of Ethiopia. The Frizzled feather colours of 11.2% were also slightly 

above those reported (8.33%) by Adomake (2009) of Local domestic Fowl of Ghana. According to 

Adomake (2009), Frizzle feather trait is a thermoregulatory gene which in this study, was predominantly 

expressed in Kuchi males (Table 1).Frizzled feather trait has been reported to be under the blink of 

extinction (Fayeye and Oketoyin, 2006) cited in Adomake (2009).Solid-one colour reported by Halima et 

al. (2007) of white and grey (22.3%) is above that found in this study of 16.7% and 11.1% for white and 

grey feathers respectively. This slight difference in Kuchi Indigenous chicken may be attributed to the small 

population size in this study or several other factors like random genetic drift (Adomake 2009), diseases 

and selection by man against/for this (frizzled).The native chicken for Bangladesh (Faruque et al., 2010), 

exhibited 33.33%, 28.33% and 18.33%, for black brownish, white with black strips and red brownish 

plumage colours respectively. This relates well with results in the current study on Kuchi Indigenous 

chicken. The slight variations are most likely as a result of several other variables such as genetic 

intermixing under panmixia, human migration, exchanges in trade, mutation and genetic drift. 
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Mixed-two colours (Brown/Grey, Brown/Black and White/Black) were predominant in Kuchi females 

while Heterogeneity-several colours (Silky Grey/Black/White/Brown; Grey/Brown /Black; and 

White/Black/Grey/Brown were exclusively a male feather colour. Similarly, frizzle feathers: 

white/grey/brown/black and white/grey/brown were a male colour in Kuchi Indigenous chicken ecotype. 

These great variations in feather colours agree to observations by (Alemu and Tadelle, 1997; Halima et al., 

2007 and Mcainsh et al., 2004; Bhuiyan et al., 2005; Msoffe et al., 2005) of other indigenous chicken. 

Results from present study may be utilized in Indigenous chicken populations during breeding scenarios to 

predict phenotypic characteristics of feathers and their correlations with other traits of economic 

importance. 

Comb Type 

The comb types of adult Kuchi were categorized into three phenotypic characteristics (Table 2).Pea type 

(55.6%) was more than twice as those of Single (22.2%) and Rose (22.2%) types. The latter was 

predominantly observed in females while Pea and Single types exhibited in males with a male/female ratio 

of 4:1 and 1:1, respectively. Rose type was exclusively a female comb. 

 

 

 

Table 2: Categories of Comb type (n=18) M=8, F=10. 

Comb Type: 

Category                                                    
% Male            Female       M/F 

                                       

Ratio 

                                       

     Total 

 Pea 55.6  8                    2              4:1        10 

 Single 22.2  2                    2              1:1          4 

 Rose 22.2  -                     4              0:4          4 

Total 100.0 10                   8         18 

 

      
Figure 5.Pea comb                                                    Figure 6.Rose comb 
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                                           Figure7.Single comb 

 

Three comb types were observed (Table 2/Figures 5,6&7), Pea, Single and Rose as: 55.6%, 22.2% 

and 22.2%, respectively. The male/female ratios were 4:1, 1:1 and 0:4 for Pea, Single and Rose comb types 

respectively. Rose comb type was pre dominantly expressed in females while other known types such as 

the Strawberry and Walnut (Mogesse, 2007) were not observed in current study. The Walnut comb is 

exhibited in First generation(F1)  cross between the Rose and Pea comb chicken genotypes(Khan and 

Singh,2002).This observation(absence of walnut) may have been  brought about by  the small sample 

size(n=18) used in this study. However, Pea comb type of 55.6% was closer to that reported by Halima et 

al., (2007) in IC of Ethiopia which had 50.72%.Single and Rose comb types were not observed in the 

Ethiopian IC. The native chicken of Bangladesh predominantly exhibited 100%, Single comb type; Pea and 

Rose comb types were not reported (Faruque et al., 2010),as were observed  in the current study. 

 

 Shank Colour 

The Shank colours of Kuchi adults were categorized into two (Table 3).Yellow colour (77.8%) 

was predominantly observed in cocks (male/female ratio of 4:3), whereas white shank colour (22.2%) was 

predominately observed in hens. 

 

Table 3: Categories of Shank colour (n=18) M=8, F=10. 

Shank Colour: 

Category 

    %           Sex                       Ratio 

Male        Female           M/F 

               Total 

 Yellow    77.8 8                    6                 4:3                   14 

 White    22.2 -                    4                 0:4                     4 

Total     100.0 8                   10                   18 
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Figure 8.White shank colour                              Figure 9.Yellow shank colour 

 

Two shank colours: Yellow and White (Table 3/Figures 8&9) were observed in this study as 78.8% 

and 22.2% respectively. The Male/Female ratio was 0:4 for white shank and 4:3 for yellow shank. White 

shank colour was not observed in Kuchi males as was predominantly seen in females. This was may be due 

to loss of carotene contained in the egg yolk. A third of the female Kuchi hens were laying at this age (30 

weeks) hence the white shank colour in this study. The yellow shank colour of 77.8% in this study was far 

above that reported (64.42%) by Halima et al., (2007) in Ethiopian Indigenous chicken. White shank colour 

was not reported in the Indigenous chicken of Ethiopia as was observed in Kuchi ecotype. Native chicken 

of Bangladesh (Faruque al., 2010) predominantly had 35% and 31.68%, for white and yellow shank colours 

respectively. The two shank colours (yellow and white) confirm the report given by (Eriksson et al., 2008), 

that the present indigenous chicken is a descendant of hybridization between the Grey and Red jungle fowls. 

In the present study, Kuchi showed more than twice the frequency of yellow shank colour to that reported 

on Bangladesh native chicken. An obvious assumption may be inferred that the Kuchi in current study is 

having the grey jungle fowl as its main progenitor. The presence of yellow legs in the majority of chickens 

used for commercial egg and meat production in the Western world are genotypic for homozygous yellow 

skin allele thus the phenotypic appearance of yellow legs. This therefore brings the assumption that 

Indigenous chicken has the desirable commercial traits to be selected for both egg and meat breeding 

objectives. 

 

Killing-out Percentage of Kuchi Cock and Hen 

At week 30, the meat yield expressed in Killing Out percentage (KO %) for both Kuchi male and 

female were as in Tables 4 and 5. Kuchi cocks had a Mean Live Body Weights (Lbwts) of 2242.67g and 

Killing (Dressed) weight of 1520.33g, which translated to a Killing Out percentage (KO %) of 67.8%. 

 

The live body weight (Lbwts) of Kuchi hen was 1683.33g and the Killing weight of 1109.22g which is 

65.9% KO%. 

This indicated that the KO% of Kuchi cock at 30 weeks of age was higher than Kuchi hen of the same age 

by a KO% of 1.9%. 

The Killing Out% (Table 5) for the 6 Kuchi Indigenous chicken was calculated by the following equation: 

 

              KO%=Lbwts (g)-{(Legs+head+neck+feathers+blood+liver+gizzard+heat+others)} ×100 

                                                                                        Lbwts (g) 

 

 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

46 

 

Table 4: Morphological characteristics of Kuchi chicken at 30weeks of age (n=6), M=3; F=3. 

Parameter                 

Sex(M/F) 

          Range(g)/(cm)  

 Mean  

±           

 

 SD         minimum Maximum 

 Lbwts(g)       M    

       F 

12047 

1487 

2465 

1913 

2243 

1683 

±210.3 

±214.2 

 Bwt(de-

feathered)(g) 

      M 

      F 

1941 

1414 

2340 

1799 

2144 

1600 

199.6 

±192.8 

 Feathers(g)      M 

      F 

100 

60 

125 

114 

115.7 

83 

±9.5 

 ±27.9 

 Legs(g)       M 

      F 

84 

47 

116 

61 

105.3 

52.7 

±18.5 

 ±7.4 

 Neck(g)      M 

      F 

95 

39 

117 

53 

104 

47.3 

 ±11.5 

 ±7.4 

 Blood(ml)      M 

      F 

80 

50 

120 

100 

100 

66 

 ±20 

 ±28.9 

 Wing-Bone 

muscle(g) 

     M 

     F 

501 

394 

670 

492 

595.7 

441.3 

 ±86.3 

 ±49.1 

 Head(g)      M 

     F 

51 

47 

86 

93 

72 

63.7 

 ±18.5 

 ±25.5 

 Back bone(g)      M 

      F 

300 

238 

377 

350 

334 

293 

 ±39.3 

±56.03 

 Shank length(cm)      M 

      F 

14 

10 

15 

13 

14.67 

11.33 

 ±0.53 

±1.53 

 Drumstick(thigh)(g)      M 

      F  

547 

311 

632 

385 

591.33 

346.3 

±42.62 

±37.11 

 Gizzard(g)      M 

      F 

38 

39 

48 

64 

42.33 

48.7 

 ±5.13 

±13.43 

 Heart(g)      M 

      F 

12 

6 

16 

13 

14 

9.33 

 ±2.00 

 ±3.51 

 Liver(g)      M 

      F 

25 

31 

38 

39 

30.67 

35 

 ±6.7 

 ±4.0 

 

 

Table 5: Killing Out (KO %) for Kuchi chicken (n=6); M=3, F=3. 

 

Cock 
Age(30weeks)                  Replications  

Total  

 

Mean(g)±SD 

 

KO% 
    1    2    3 

 Lbwts(g) 2047 2216 2465 6728 2243.67±210.3 67.8 

 Dressed wt(g) 1346 1536 1679 4561 1520.33  

Hen Lbwts(g) 1646 1489 1913 5050 1618.33±214.2 65.9 

 Dressed wt(g) 1073 1028 1227 3328 1109.33  

 

The Live body weight (Lbwts), 2442.67g of Kuchi cock was higher (Table 4) than the ranges of 

600-800g reported by Payne (1999), and lower than the mean adult weights of 2708g, at same weight that 

was reported in Yongolo (1996) under On-Farm Free range/roaming management system. 

Kuchi male at 30 weeks had a Live body weight(Lbwt) of 2244g.This is closer to those recommended by 

Jadhav and Siddiqui (2007), for egg type Leghorn 2000g at 30 weeks of age. A Kuchi hen at the same age 

was weighing 1683.33g, which is similar to 1600g recommended for the same egg type Leghorn. Moreover, 

the presence/absence of statistical significance between mature Kuchi cock (1.9%, heavier) and hen in terms 

of carcass yield was not determined in the present study. The results from current study are  in agreement 

with findings of many workers that males of all IC are significantly heavier than females of the same age, 

for example :the Tswana male and female naked neck, Iranian naked neck, Ghanaian strains, the dressed 

weight of  Bangladesh naked neck  and the Malawian local chicken(Moreki et al.,2012;Vali,2008;Badubi 

et al.,2006;Adebambo,2003;Safalaoh,1998). 

 

Additionally, the Killing Out percentage (KO%), of adult Kuchi :Cock 67.8% and Hen 

65.9%,(Table 5) are lower than, but consistent with reports  of MoLD (1994), that Cold Dressed Weight 

(CDW) of broilers and culled hybrid layers are 82% and 75%,respectively.   
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CONCLUSION 

The observation of different morphological characteristics within the Kuchi IC ecotype has revealed the 

existence of some level of phenotypic diversity in the Kuchi population. This   implies that the Kuchi 

ecotype constitute a pool of diverse genetic variability that can be utilized for selection on desirable 

characters within and between the ecotypes. This will certainly pave way towards significant progress in 

IC improvement programmes in Kenya and other tropical countries.  

 

RECOMMENDATIONS 

 To Poultry Breeders: To avoid genetic dilution and erosion of local chicken genetic resource, it 

is recommended that further characterization of the Kuchi ecotype is made(phenotypic and 

molecular), through within and between ecotype selection in order to utilize and conserve these 

indigenous genomes in a sustainable way, 

 To Policy Makers: It is recommended that the line department in the Ministry of Agriculture, 

Livestock and Fisheries, collaborates with Animal Scientists who are interested in researching into 

indigenous chicken, particularly the Kuchi, for the purpose of patenting, conservation (Gene-

banking) and production since this ecotype has the potential of being harnessed towards rural 

livelihood improvement, not only in Kenya but also in other developing tropical countries; and , 

 To  Farmers: Findings  from this study, the researcher recommends that the farmers select and 

line breed ecotypes which have high body weight gain and plumage colours not attractive towards 

predators. Kuchi IC ecotype satisfies all these attributes, thus the researcher highly recommends 

it to the farmers. 
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Abstract 
This paper investigates the influence of Financing Mix (Capital Structure) on Corporate Performance in 

Nigeria using a   disaggregated approach. To carry out this research we employed a disaggregated 

approach using sample of twenty seven firms listed on the Nigerian Stock Exchange during the seventeen- 

year period, 1996- 2013 and a model with the necessary policy variables was constructed. Panel data for 

the selected firms are generated and analyzed using Ordinary Least Squares (OLS) as a method of 

estimation. Our result reveals that a firm’s capital structure represented by Debt Ratio, DR has a 

significantly negative impact on the Return on Asset (ROA) and Return on Equity (ROE) (firm’s 

performance proxies). Also the relationship between ROA and firm’s asset tangibility is negative and 

significant at 1% level being wrongly signed, against a priori expectations. This shows that firms with high 

ratio of tangibility have a lower financial performance ratio. The results also show that the size and growth 

of firm are correctly signed consistent with Myers and Majluf (1984).The study by these findings indicate 

consistency with previous empirical studies and provide evidence in support of Agency cost theory. The 

author recommended among others that firms should identify other relevant factors that influence corporate 

performance other than debt. Such factors as Corporate governance, quality management, Size of the firm, 

Tangibility, growth etc. It is also necessary that firms understand their conditions, analyze their debt 

capacities, look at the need to maintain comparability with firms in the same industry before making the 

final decision regarding their capital structure; and especially when presented with attractive new growth 

opportunities. 

Keywords: Capital structure, corporate performance, debt, equity. 

 

INTRODUCTION 
Capital structure is the means by which an organization is financed. It is the mix of debt and equity 

capital maintained by a firm. The extant literature is awash with theories on capital structure since the 

seminal work of Modigliani and Miller (1958). Other capital structure theories like the Static Trade-off 

theory, the Perking Order theory and the Agency theory have been used to investigate the determinants of 

capital structure of organizations. How an organization is financed is of paramount importance to both the 

managers of firms and providers of funds. This is because if a wrong mix of finance is employed, the 

performance and survival of the business enterprise may be seriously affected.  

 

The ability of quoted companies to combine the use of debt and equity optimally in their capital 

structure is very important if it wants to achieve its goal of increase in share prices, value and growth, and 

avoid bankruptcy, financial distress and prey to corporate raiders. A cursory look at quoted companies in 

Nigeria reveals large differences in capital structure. There is also growing predictions of bankruptcy, 

financial distress and restructuring. This could be caused by wrong combinations and mismanagement of 

debt and equity among others. Some firms therefore become more risky than others and as a result rational 

and informed investor purchase the securities of one firm and not the other.  

 

Arguments have been generated in studies designed to test the relationship between capital 

structure and corporate performance; the Trade off, Agency cost or the Pecking order theory, best describes 

the financing choices of corporations. Shyam–Sunder and Myers (1999) provide evidence suggesting the 

pecking order theory is a good first order description of the financing behaviour of firms. Chirinko and 

Singha (2000) use three examples to illustrate potential problems with using the Shyam–Sunder and Myers 

test to evaluate the pecking order theory. Frank and Goyal (2003) argue that none of the predictions of the 

pecking order theory hold when a broad sample of firms and a longer time series is used. Fama and French 
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(2002) find that short time variation in earnings and investment is mostly absorbed by debt, as predicted by 

the pecking order, but that the pecking order has other failings (namely significant equity issues by small 

growth firms). 

 

To date, the empirical investigations that sought to examine the influence of capital structure on 

corporate performance are limited and inconclusive, but virtually no sufficient work has been done in the 

literature in Nigeria, apart from a limited amount of empirical research on the pecking order hypothesis for 

example, Olatundun (2002). An attempt was made by Akintoye (2008) who in his study used 10 Nigerian 

firms and also based his own conclusions on financial ratios as indicators of capital structure. Onaolapo 

and Kajola (2010) also did a study on capital structure with only non-financial firms. Therefore their 

conclusions lacked the empirical evidence applied to the financial sector on which this research is based.  

 

This objective of this paper is to contribute to the debate on the relationship between capital 

structure and corporate performance from the agency cost theory perspective using data of twenty-seven 

firms listed on the Nigeria Stock Exchange (NSE) covering the periods 1996 to 2013. It seeks to provide 

answer to the question, “does capital structure affect corporate performance of firms?”  The rest of the paper 

will be organized as follows:  

 

THEORETICAL AND EMPIRICAL LITERATURE 
Modigliani and Miller’s (MM) famous 1958 article launched an overwhelming amount of research 

on capital structure. Since then various capital structure theories have evolved to explain the financing 

decision of firms. The Modigliani Miller theory with its modifications is based on the assumption of a 

perfect capital market. This is followed by the tradeoff theory, which emanated from the works of De 

Angelo and Masulis (1980). According to the theory, the tax advantage of debt will be traded off against 

the cost of financial distress. This trade-off results in an optimal capital structure. The third theory is the 

pecking order theory. This theory implies that firms prefer being financed using retained earnings, followed 

by debt, and finally by equity (see Myers and Majluf, 1984). The agency theory which is associated with 

the works of Jensen and Meckling (1976) is also reviewed. These alternative theories lead to different 

conclusions regarding the influence of capital structure decisions on corporate financing choice.  

The financial structure of an enterprise is shown on the left hand side (liabilities plus equity) of 

the balance sheet. Traditionally, short-term borrowings are excluded from the list of methods of financing 

the firm’s capital expenditure, and therefore, the long-term claims are said to form the capital structure of 

the enterprise. Equity includes paid–up share capital, share premium and reserves, and surplus (retained 

earnings). The company will have to plan its capital structure initially at the time of its promotion. 

Subsequently, whenever funds have to be raised to finance investment, a capital structure decisions is 

involved.  

  Pandey (2001) is of the opinion that under favourable economic conditions, the earnings per share 

increases with leverage. But leverage also increases the financial risk of the shareholders. As a result it 

cannot be stated definitely whether or not the value of the firm will increase with leverage.  The capital 

structure decision can affect the value of the firm either by changing the expected earnings or the cost of 

capital or both. Leverage cannot change the total expected earnings of the firm, but it can affect the residue 

earnings of the shareholders. The effect of leverage on the cost of capital is not very clear. There exist 

conflicting theories on the relationship between capital structure and the value of the firm. 

  

Modigliani and Miller Theory 
The background to the modern debate on corporate capital structure derives from Modigliani and 

Miller (MM, 1958). MM’s work overturned the traditional view of corporate finance. According to the 

traditional approach the cost of capital declines and the value of the firm increases within leverage up to a 

prudent debt level and after reaching the optimum point (minimum cost of capital or maximum value of the 

firm), leverage causes the cost of capital to increase and the value of the firm to decline. In other words the 

traditional view brings with the observation that debt is generally cheaper than equity as a source of 

investment finance. Hence, a firm can lower its average cost of capital by increasing its debt relative to 

equity (i.e. its leverage), provided the firm’s cost of debt and equity remain constant. However, this process 

cannot be extended indefinitely because, in reality, higher levels of debt increase the likelihood of default 

resulting in debt holders and shareholders each demanding greater returns on their capital. Therefore, the 

cost of capital schedule ( r ) is u-shaped when plotted against leverage, with the cost of debt and equity both 

rising at an increasing rate as bankruptcy risk increases. The corresponding company market value schedule 
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is an inverted u–shape. Optimal leverage occurs where r is minimized and the value of the firm is 

maximized.  

Campbell (2000) opined that the market value of a levered firm equals the market value of an 

unlevered firm plus the present value of interest tax shields. He assumed that the debt is perpetual. The 

implication is that the value of the firm is maximized when it is financed entirely by debt. This is not a very 

attractive implication for the theory with corporate taxes. Clearly, no firm is financed 100% by debt. Peyser 

(1999) in his opinion, state obviously that if the firm is unlikely to earn taxable profits, the effective tax 

shield is small. As a result it should not borrow. Campbell (2000) also considers that, since the stockholders 

bear the cost that arises from the conflicts of interest, they have an incentive to minimize the agency costs.  

 

The Trade-off Theory 

The trade-off theory of capital structure predicts that firms will choose their mix of debt and equity 

financing to balance the cost and benefits of debt. It should however be realized that a company cannot 

continuously minimize its overall cost of capital by employing debt. A point or range is reached beyond 

which debt becomes more expensive because of the increased risk (financial distress) of excessive debt to 

creditors as well to shareholders. When the degree of leverage increases, the risk of creditors increases, and 

they demand a higher interest rate and do not grant loan to the company at all, once its debt has reached a 

particular level. Further the excessive amount of debt makes the shareholders position very risky. This has 

the effect of increasing the cost of equity. Thus up to a point the overall cost of capital decreases with debt, 

but beyond that point the cost of capital would start increasing and, therefore, it would not be advantageous 

to employ debt further. So, there is a combination of debt and equity, which minimizes the firm’s average 

cost of capital and maximizes the market value per share.  

According to the trade-off theory, the tax advantage of debt will be traded off against the costs of 

financial distress. Firms for which the tax advantage is lower (e.g. firms with non-debt tax shields) and 

firms with higher costs of financial distress (e.g. firms with more volatile earnings) will have lower leverage 

(De Angelo and Masulis, 1980). As debt financing causes monitoring by lenders and reduces the free cash 

flow, debt can be used as an instrument to align the interests of managers and shareholders (Jensen and 

Meckling (1976), Jensen (1986)). However, debt financing may also cause conflicts of interests between 

shareholders and creditors, which could e.g. lead to sub-optimal investment policies (see Myers, 1977). 

Ross (1977) states that a well chosen mix of debt and equity financing minimizes total agency costs, and 

maximize firm value. 

 

Pecking Order Theory 

The major prediction of the model is that firms will not have a target or optimal capital structure, 

but will instead follow a pecking order of incremental financing choices that places internally generated 

funds at the top of the order, followed by debt issues, and finally, only when the firm reaches its “debt 

capacity” new equity financing. Myers and Majluf (1984) opined that this theory is based upon costs derived 

from asymmetric information between managers and the market and the idea that trade-off theory costs and 

benefits to debt financing are of second order importance when compared to the costs of issuing new 

securities. The development of a Pecking order based upon costs of adverse selection requires an adhoc 

specification of the manager’s incentive contract and a limitation on the types of financing strategies that 

may be pursued (Dybrig and Zender, 1991). Despite the theoretical criticisms, the pecking order theory 

remains one of the predominant theories of incremental financing choice. In a recent set of papers, tests 

designed to distinguish between these competing theories have been considered. 

 

Agency Theory 

The seminal work on agency theory and capital structure is Jensen and Meckling (1976); the main 

extensions of the seminal work include: Ross (1977), Fama (1980, 1990), Arrow (1985) and Jensen and 

Mecking (1992). Here a particular single owner-firm wishes to finance projects in excess of the firm’s 

internal resources. The firm has two options; to issue equity or debt. If the firm issues equity, the owner-

manager’s fractional interest within the firm decreases. This increases the incentives for an owner-manager 

to undertake excessive peck consumption since the costs to the owner of such activities have been lowered 

as a result of a reduction in his fractional interest. However, in the presence of efficient markets, which 
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incorporate expectations, external investors anticipate such actions by the owner-manager of the firm 

(James, 1999). Accordingly, the price of new equity is discounted to take into account the monitoring costs 

of external shareholders. Under these circumstances, the owner-manager would prefer to finance new 

projects using debt rather than equity. However, issuing debt to finance investment also incurs agency costs. 

These arise as a result of the conflict of interest between external lenders and the owner-manager.  

 

Conflicts between Equity-holders and Managers 

The conflict between equity holders and managers takes several distinct forms. The first, pointed 

out by Jensen and Meckling (1976), is that managers prefer to have greater perquisite levels and lower 

effort levels, provided that they do not have to pay for these through lower wages or by a lower market 

value of their personal equity holdings. A second arises because managers may prefer short-term projects, 

which produce early results and enhance their reputation quickly, rather than more profitable long-term 

projects (on this point, see Masulis (1988). Third, managers may prefer less risky investments and lower 

leverage to lessen the probability of bankruptcy (Hunsaker, 1999). Fourth, managers will wish to minimize 

the likelihood of employment termination. As this increases with changes in corporate control, management 

may resist takeover, irrespective of their effect on shareholder value (Garvey and Hanka, 1999). Managers 

and shareholders may also disagree over a firm’s operating decisions: Harris and Raviv (1990) observe that 

managers will typically wish to continue operating the firm even if liquidation is preferred by shareholders; 

managers may also prefer to invest all available funds even if shareholders want to be paid dividends. 

As Hunsaker (1999) points out, an increase in leverage also increases the risk of bankruptcy, and 

therefore limits management’s consumption of perquisites. Other vehicles for removing shareholder – 

manager conflicts include the provision of incentive – compatible managerial contracts, and the role of the 

managerial labour market in exerting discipline on managerial behaviour.  However, Jensen and Meckling 

(1976) and Myers and Majluf (1984) argue that management can still be disciplined by the use of 

convertible debt. Convertibles reduce very specific projects since, in the event of failure (liquidation), the 

amount realized will be very low. Thus, leverage should decrease as the degree of asset specificity rises. 

 

Empirical Literature  

Modigliani and Miller (MM, 1958), startled the academic community by providing, under a 

restrictive set of assumptions including zero taxes, that capital structure is irrelevant, that is according to 

their original article, a firm’s value is not affected by its financing mix. Later, MM (1963) added corporate 

taxes to their capital structure irrelevance model and reached the conclusion that capital structure does 

matter, and that firms should use 100 percent debt financing in order to maximize firm’s value. 

However, Brigham and Gapenski (1996) argue that an optimal capital structure can be attained if 

there exist a tax sheltering benefits provided an increase in debt level is equal to the bankruptcy costs. They 

suggest that managers of the firm should be able to identify when the optimal capital structure is attained 

and try to maintain it at that level. This is the point at which the financing costs and the cost of capital 

(WACC) are minimized, thereby increasing firm value and performance. 

Jensen and Meckling (1976) argue that managers do not always run the firm to maximize returns 

to shareholders. As a result of this, managers may adopt non-profitable investments, even though the 

outcome is likely to be losses for shareholders. They tend to use the free cash flow available to fulfill their 

personal interest instead of investing in positive Net Present Value projects that would benefit the 

shareholders. Jensen (1986) argues that the agency cost is likely to exacerbate in the presence of free cash 

flow in the firm. 

In order to mitigate this agency conflict, Pinegar and Wilbricht (1989) argued that capital structure 

can be used through increasing the debt level and without causing any radical increase in agency costs. This 

will force the managers to invest in profitable ventures that will be of benefit to the shareholders. If they 

decide to invest in non-profitable projects and they are unable to pay the interest due to debt holders, the 

debt holders can force the firm to liquidation and managers will lose their decision rights or possibly their 

employment. 

Empirical supports for the relationship between capital structure and firm performance from the 

agency perspective are many and in support of negative relationship. Zeitun and Tian (2007), using 167 

Jordanian companies over fifteen year period (1989-2003), found that a firm’s capital structure has a 
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significant negative impact on the firm’s performance indicators, in both the accounting and market 

measures.  

In their cross-sectional study of the determinants of capital structure, Rajan and Zingales (1995) examine 

the extent to which at the level of the individual firm; the capital structure may be explained by four key 

factors, namely; market-to-book, size, profitability, tangibility. Their analysis is performed upon a firm – 

level sample from each of the countries, and although the results of their regression analysis differ slightly 

across countries, they appear to uncover some fairly strong conclusions. 

The market-to-book ratio is used by Rajan and Zingales as a proxy for the level of growth 

opportunities available to the enterprise. This is in common with most studies, which tend to apply proxies, 

rather than valuation models to estimate growth opportunities. Rajan and Zingales suggest that, this is 

consistent with the theoretical predictions of Jensen and Meckling (1976) on agency theory, and the work 

of Myers (1977), who argues that, due to information asymmetries, companies with high gearing would 

have a tendency to pass up, while companies with large amounts of investment opportunities (also known 

as growth options) would tend to have low gearing ratios. 

However, the empirical evidence regarding the relationship between gearing and growth 

opportunities is rather mixed. While Titman and Wessels (1888) find a negative correlation, Kester (1986) 

does not find support for the predicted negative relationship between growth opportunities and gearing. 

Despite this controversy, however Rajan and Zingales (1995) uncovered evidence of negative correlation 

between market-to-book and gearing for all countries. This is thus consistent with the hypothesis of Jensen 

and Meckling (1976), Myers (1977), and lends weight to the notion that companies with high level of 

growth opportunities can be expected to have low levels of gearing.  

Secondly, Rajan and Zingales include size (which is proxy by the natural logarithm for sales) in 

their cross-sectional analysis. There is no clear theory to provide expectations as to the effect which size 

should have on gearing. Rajan and Zingales (1995), state that “The effect of size on equilibrium leverage 

is more ambiguous. Large firms tend to be more diversified and fail less often, so size (computed as the 

Logarithm of net sales) may be an inverse proxy for the probability of bankruptcy.” In addition, larger 

companies are more likely to have a credit rating and thus have access to non-bank debt financing, which 

is usually unavailable to smaller companies.  While the a prior empirical evidence with regard to the 

relationship between size and gearing is rather mixed, Rajan and Zingales find gearing for companies 

positively related to sales as hypothesized.  

Thirdly, consistent with Toy, Arthur, Richard and Theo (1974), Kester (1986) and Titman (1984) 

Rajan and Zingales find profitability to be negatively related to gearing. They noted however, that the 

analysis is effectively performed as an estimation of a reduced analysis, such a result masks the underlying 

demand and supply interaction, which is likely taking place. Although on the supply side one would expect 

that more profitability would have better access to debt, the demand for debt may be negatively related to 

profits.  

Modigliani and Miller (1963) argue that, due to tax deductibility of interest payments, companies 

may prefer debt to equity. This will suggest that highly profitable firms would choose to have high levels 

of debt in order to obtain attractive tax shields. However, Modigliani and Miller’s (1963) arguments has 

been criticized on the effects of personal taxation. Moreover, De Angelo and Masulis (1980) argue that 

interest tax shield be unimportant to companies with other tax shields, such as depreciation. And also 

hypothesis regarding the relationship between profitability and gearing relates to Myers and Majluf (1984) 

and Myers (1984) pecking order theory. Based on asymmetric information, they predict that companies 

will prefer internal to external capital. Consequently, companies with high levels of profits will prefer to 

finance investments with retained earnings than by the raising of debt finance. The finding of Rajan and 

Zingales of a negative relationship between gearing and profitability is consistent with Myers pecking order 

theory.  

Shyam–Sunder and Myers (1999) introduced a test of pecking order theory of capital structure. 

Their test is based upon the prediction of what type of financing is used to fill the “financing deficit”. The 

financing deficit is defined, using the cash flow identity, as the growth in assets less the growth in current 

liabilities (except the current portion of long-term debt), less the growth in retained earnings. According to 

the identity, this deficit must be “filled” by the net sale of new securities. They further argue that, except 

for firms at or near their debt capacity, the pecking order predicts that the deficits will be filled entirely with 

new debt issues. Myers (1984) noted that the asymmetric information which recognizes that firm managers 
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have better information than most investors postulates that there is a perfect pecking order of financing; 

first with retained earnings (including depreciation), then debt, and as a last resort only, new common stock.  

 

METHODOLOGY 

Sources of Data 
This research relies basically on secondary data sourced from the Nigerian Stock Exchange Fact 

book, Journals, Reports, among others. A major challenge to the study is the fact that most of the data were 

not available for some companies for some period, thereby reducing the number of companies to 27. 

Model Specification 

Our models were developed to capture the objective of the study. Because of the nature of the 

study, the analytical tool used was the single equation, involving the use of the ordinary least squares (OLS) 

multiple regression technique. The model made use of ROA (Return on Asset) and ROE (Return on Equity) 

proxies for measurement of firm’s performance. The only independent (explanatory) variable in this study 

is the Debt Ratio (DR). It serves as the proxy for capital structure. However, a number of variables were 

included which have been found by a large number of studies to influence the firm’s profitability (firm 

performance) such as firm’s Size (SIZE); Asset Tangibility (TANG); and Growth Opportunity (GROW); 

we therefore needed to include them as controlled variables in the model, which are treated in the same way 

as independent variables. 

 

Thus, the general model for this study, as is mostly found in the extant literature is represented by; 

 

Y= α0 +α1Di +β2Z2i + eit (1) 

Where; y is the dependent variable; Di is the explanatory variable; Z2 is the controllable variable; α1 and 

β2 are the coefficients of the explanatory and controllable variables, respectively; eit is the error term. It 

has zero mean, constant variance and non-auto correlated. Specifically, when the above model is adopted 

here, equation (1) above can be written as: 

 

Models 

ROA = α0 + α1DR + α2TANG + α3SIZE + α4GROW + eit (1)                   

 

ROE = β0 + β1DR + β2TANG + β3SIZE + β4GROW + eit (2) 

                    

ROA = Profit after tax/Total assets α  (1) 

ROE =Profit after tax /Total number of ordinary shares in issue β  (2) 

Debt Ratio = Total Debt/Total Asset (3) 

Size = Natural logarithm of total assets (4) 

Asset Tangibility = Net Fixed Assets/Total Asset (5) 

Growth = Change in the natural logarithm of total assets (6) 

 

Explanations of Equations of the Model 

This section explains the equations in the model to show the linkages or functional relationships between 

the dependent and the independent variables. 

Debt Ratio (DR): The A priori expectation according to the agency cost theory is that higher 

leverage would lower agency costs, reduce inefficiency and thereby lead to improvement in firm’s 

performance. Increasing the leverage ratio should result in lower agency costs outside equity and improve 

firm performance, all things being equal. Hence we expect an inverse relationship between leverage (DR) 

and firm performance.  

Asset Tangibility: The a priori expectation here is a positive relationship between asset tangibility 

and firm performance.  Asset Tangibility is considered to be one of the major determinants of firm’s 

performance. The most common argument in the literature favours a positive relationship between asset 

tangibility and performance. Mackie- Mason (1990) concludes that a firm with high fraction of plant and 

equipment (tangible assets) in the asset base made the debt choice more likely and influences the firm 

performance. Akintoye (2008) argues that a firm which retains large investments in tangible assets will 

have smaller costs of financial distress than a firm that relies on intangible assets. 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

55 

 

 

Size: We also expect a positive relationship between firm’s size and its performance. The size of 

a firm is considered to be an important determinant of firm’s profitability. Size serves as a proxy for firm’s 

size. Larger firms can enjoy economies of scale and these can favourably impact on profitability. 

Growth opportunities: We expect a positive relationship between growth opportunities and firm’s 

performance. The extant literature considers growth opportunities available to a firm as an important 

determinant of firm’s performance, hence the introduction of a controlled variable, GROW, a proxy for 

growth opportunities in this study.  

 

 

Method of Estimation 

The ordinary least squares method of estimation was used to test 30 quoted companies in Nigeria 

drawn from 18 different industries for better representation between 2001 and 2013. The co-efficient of the 

explanatory and controllable variables (α1…………β7) can be estimated by the use of OLS technique. 

Panel data methodology is adopted in this study. This combines simultaneously cross-section and time 

series data. Thus, there is need to check for the level of stationary of the data. This is done by the use of 

Unit Root test. 

 

RESULTS AND DISCUSSIONS 

This section presents the empirical results of the OLS estimates of the parameter coefficients of 

the model. This is shown in Table 4.1 below, with a set of two equations. The t-values of the estimates are 

arranged directly below their corresponding estimates in bracket, while the standard errors are arranged 

directly beneath their corresponding t-values. This is the order of arrangement in these results. The t-test is 

conducted using a two-tailed approach. We should note that the t-test is formally the same as the standard 

error test. The Durbin –Watson (DW) statistics, the F-test, student t-test, the standard error of the 

regressions (SER), Coefficient of multiple determination (R2) and adjusted coefficient of determination 

(̅R2) are other necessary statistics presented. The adjusted R2 measures the overall goodness of fit of the 

regression plane; the higher R2, the better the goodness of fit. F-statistic is used to test the significance of 

R2, while (DW) statistic is used to test for the first – order auto correlation of the random variable. 

 

Equation 1 

  ROA =   α0   +   α1DR   +    α2TANG    +   α3SIZE    +    α4GROW   +   eit (1) 

  ROA = - 21.6675      –    0.00312 DR   +     0.141 TANG    +    0.0022 SIZE   +   0.048 GROWTH2 

                (-3.25237) *        (-0.176096)             (0.310591)                  (3.70166) *              (1.62490)                                                                                                                        

               6.66205          0.0000149429     0.000735395            0.526309            0.00380098 

          

              R2 = 0.193716,  R2= 0.179964, F-ratio = 3.60386, DW = 1.69765  

 

Equation 2 

 

   ROE =    β0    +    β1 DR    +    β2 TANG    +    β3 SIZE    +    β4 GROW    +  eit (1) 

   ROE =   -18.8462 – 0.018652 DR   + 0.046687 TANG + 0.64075 SIZE  + 0.321548 GROWTH2 

                (-3.09656) *   (-0.17978) ***     (0.733236)                 (3.82783) ***      (0.465944) 

                  6.08616          0.044623              0.063672                 0.428637                0.010206 

 

              R2 = 0.145915,   R2 = 0.088976,   F – ratio = 2.56266, DW = 1.46932 

 

In equation 1 and 2, we established a negative relationship between ROA and ROE (Performance 

proxies) with the only explanatory variable (DR) being significance at 1% level.  The negative and 

significant relationship between Capital structure and corporate performance provides support for the 
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Agency Theory. Hypothesis 1 posits that capital structure does not influence corporate performance. We 

therefore reject the hypothesis. It suggests that due to agency conflicts between a firm’s stakeholders, firms 

tend to over-leveraged themselves and this leads to negative financial performance. This outcome is 

consistent with the findings of previous studies such as Zeitun and Tian (2007), Akintoye (2008), Onaolapo 

and Kajola (2010) among others. 

Asset Tangibility is wrongly signed, against a priori expectations. The relationship between ROA 

and firm’s asset tangibility is negative and significant at 1% level. This shows that firms with high ratio of 

tangibility have a lower financial performance ratio. However, the relationship between ROE and asset 

tangibility is positive but not significant. Hypothesis 2 posits that firm’s asset tangibility does not influence 

corporate performance. We therefore reject the hypothesis. It provides salient evidence that the sampled 

firms were not able to utilize their fixed asset composition in the total asset judiciously to impact on their 

performance. 

The results also show that the size and growth of firm are correctly signed consistent with the 

pecking order theory by Myers and Majlif (1984). The relationship between ROA and size of the firm is 

positive but not significant. But in the case of ROE and the size of firm, the relationship is positive and 

significant at 1% level. The outcome of the study confirms this hypothesis when ROE is used as a firm 

performance proxy. Thus, firm’s size is an important determinant of firm’s financial performance. The 

outcome is consistent with the findings of previous writers such as Gleason et al (2000) and Zeitun and 

Tian (2007).  

Also although Growth is correctly signed being positive, but the relationship between the two 

performance measures (ROA and ROE) and growth opportunity is not significant. Our hypothesis 3 posits 

that Size and Growth of firm do not influence corporate performance. We therefore accept the hypothesis 

on the ground of its non- significance. Therefore, growth opportunity is not a major determinant in our 

sampled firms. 

The constant term which is the autonomous leverage though negatively signed instead of being positive is 

statistically significant at five per cent level. Again the constant term shows that the autonomous 

performance, that is, ROA when all other explanatory variables are fixed, decreases by 15.9142 per cent.  

The goodness of fit is not very impressive with adjusted R2=14 per cent. This means that 19 per 

cent of the variation in ROA is explained by the variation in the explanatory variables only. F-test confirms 

that adjusted R2 is significantly different from zero, which implies that at least some of the estimated 

coefficients are statistically reliable. We equally test for first-order serial correlation in the disturbance term 

and find that with our DW value of 1.69, there is no auto correlation in the test at one per cent level 

 

 CONCLUSION 

In this study, our intention was not to develop any new theoretical results or provide new evidence. 

Rather, the intention was to test using relevant policy variables on the influence of capital structure on 

corporate performance in Nigeria; and also to stimulate further research in an aspect of the Modigliani and 

Miller (1958) theorem that has largely been ignored in the past 20 years especially in Nigeria: specifically, 

the capital structure irrelevant hypothesis and perfect capital markets. The leading conclusion is that the 

firm’s capital structure is an important determinant of firm’s financial performance and the direction of the 

relationship is reverse. The outcome provides evidence in support of the agency cost hypothesis. This is 

evident by the statistical significance of the capital structure (DR) during the period of study.  

The study, against theoretical expectations, provides evidence of a negative and significant 

relationship between asset tangibility and ROA as a measure of performance in the two models. The 

implication of this is that the sampled firms were not able to utilize the fixed asset composition of their total 

assets judiciously to impact positively on their firms’ performance.  However, it provides evidence that 

asset tangibility is a major determinant of firm’s performance. This is consistent with results found by Hall, 

Hutchinson and Michaels (2000) in a study of 3000 noted U.K. companies. Again, demonstration of this 

result failed to provide evidence that growth opportunity is a determinant of firm’s performance in the two 

proxies of corporate performance for ROA and ROE models. This is directly contradictory to the startling 

prediction of the famous Modigliani-Miller hypothesis. The characteristic capital market imperfections in 

the country could be an explanation for this. 

Finally, the findings reported in this work must be accepted with some reservations. The 

reservations are especially due to measurement problems inherent in the figures contained in the financial 

statements of firms in a country where accounting and auditing standards appear commensurate with the 
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less developed nature of the whole economy. This notwithstanding, however we still feel that the findings 

help to throw light on the objectives of the study.  
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Abstract 

 

Establishing and understanding causal influences on population dynamics of wildlife is essential 

prerequisite to formulate effective wildlife conservation strategies. This paper investigates how five 

antelope species (topi, oribi, impala, reedbuck and hartebeest) respond to changes in wildlife habitat, 

rainfall and competition with other grazers in Ruma National Park (RNP) using data for the past over 30 

years (1976 – 2008).  Data on habitat change were obtained by analyzing multi-temporal Landsat images 

from 1973 to 2005. Data on rainfall and population estimates of antelopes were obtained from park records 

from 1976 to 2008. Data were analyzed using diverse methods including correlation, linear regression and 

negative binomial regression. Regression analysis showed an overall insignificant increase in topi 

population, significant decline in the populations of impalas (R2 = 0.506, p = 0.042), and insignificant 

decline in the populations of reedbuck, hartebeest and oribi. Modelling using negative binomial regression 

showed that the population changes of different antelopes were attributed to different factors except the 

Oribi whose decline could not be explained by any of the factors considered in this study. The population 

increase of topi was due to its preference of drier savannah habitat and low rainfall that prevailed in RNP. 

The population decline of impalas was attributed to decrease in rainfall and habitat change. The population 

decline of reedbuck was partly due to competition with topi and habitat destruction and degradation 

through uncontrolled burning and occurrence of droughts that dry out the preferred wetland habitats. The 

population decline of hartebeest was mainly due to competition with topi. Therefore, there is need to 

implement management interventions such as prescribed burning, artificial provision of water and 

translocation of topi to halt further population decline and prevent possible local extinction of affected 

antelopes in the park. 

 

Key words: Antelopes, Population dynamics, Ruma National Park   

 

INTRODUCTION 

Establishing and understanding causal influences on population dynamics is essential in order to 

make effective decisions on management of wildlife. Past studies (Krebs, 2009; Newman and Macdonald, 

2015; Owen-Smith, 1990; Ogutu, Piepho, Dublin, Bhola. and Reid, 2008; The Heinz Center, 2012) have 

shown that mammal population dynamics is driven by various factors including: rainfall fluctuation, 

predation, competition for food, habitat change, extreme weather conditions, diseases, and poaching 

(including bush meat hunting). Rainfall is the main climatic factor governing antelope population dynamics 

in African savannas (Ogutu and Owen-Smith, 2003; Ogutu et al., 2008; Owen-Smith and Ogutu, 2003). 

Ungulates have been shown to respond both to cumulative past rainfall and seasonal fluctuations in rainfall 

through changes in movements, reproduction and survival (Ogutu et al., 2008; Owen-Smith and Mills, 

2006). For instance, variability in wet season rainfall controlled the population dynamics of Kudu 

(Tragelaphus strepsiceros) through its effects on food resources in Kruger National Park (Owen-Smith, 

1990) whilst annual population changes in many African ungulates are dependent on variation in dry season 

rainfall (Ogutu and Owen-Smith, 2003; Ogutu et al., 2008). Food availability affected by dry season rainfall 

limits the growth of the migratory wildebeest population in Serengeti-Mara ecosystem (Mduma, Sinclair, 

and Hilborn, 1999). These findings suggest that changes in rainfall due to global warming may greatly alter 

the abundance and diversity of many African ungulates in future (Ogutu et al., 2008; The Heinz Center, 

2012).  

Although competition can be best studied by subjecting small mammals to experimental 

conditions (Neill, 1975; Park, 1962), past studies have documented competition for food among ungulates 

in natural conditions (Hudson, 1976; Sinclair, 1985; Singer, 1979). For example, the migratory wildebeests 

(Connochaetus taurinus) of Serengeti-Mara ecosystem are regulated by intraspecific competition (Sinclair, 

1985). However, interspecific competition seems to work together with other factors to shape the structure 

and size of ungulate populations (Newman and Macdonald, 2015). Sinclair (1985) concluded that the 
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populations of zebra (Equus burchelli), topi (Damaliscus korrigum), impala (Aepyceros melampus), 

waterbuck (Kobus defassa) and warthog (Phacochaerus aethiopicus) in the Serengeti-Mara ecosystem are 

influenced by both interspecific competition and predation.  

Habitat changes that reduce or fragment suitable habitat are likely to negatively affect the survival 

of relevant species. This may occur due to habitat alterations by (i) other species through overgrazing, 

removal of cover, or trampling of grass by large mammals, (ii) anthropogenic activities such as burning or 

cutting of vegetation or (iii) natural causes such as bush encroachment. Such habitat changes will ultimately 

reduce the species range of available or accessible habitat. The inverse relationship between range size and 

extinction probability (Gaston, 1994) suggests that range contractions will probably amplify the risk of 

local extinctions of species, including ungulates (Thuiller et al., 2005). The current advancement in 

geographical information systems (GIS) and readily available spatio-temporal remotely sensed data has 

made it feasible to assess more accurately habitat changes in multi-spatial landscapes. Understanding such 

changes is a vital prerequisite for effective habitat management interventions for species recovery. 

The ungulate populations in RNP are subjected to many potential causal factors including 

poaching, habitat change, predation, lack of surface water, rainfall fluctuations, fires, interspecific 

competition, and inadequate management regime. However, due to unavailability of data this study 

focussed only on five antelope species: topi (Damaliscus korrigum), bohor reedbuck (Redunca redunca), 

Jackson’s hartebeest (Damaliscus jacksoni), impala (Aepyceros melampus) and oribi (Ourebia ourebi).  

Another antelope that could be studied is the endemic roan antelope (Hippotragus equinus langheldi) but 

this species has already been extensively studied (Allsopp, 1979; Kimanzi, 2011; Kimanzi, 2012; Kimanzi 

et al., 2013, Kimanzi et al., 2015). This paper investigated how the 5 antelopes respond to changes in 

rainfall, habitat change and competition with other grazers using data for the past 30 years.   

 

MATERIALS AND METHODS 

Antelope population census 

The population estimates of antelopes were collected by park personnel once or twice per year 

from 1976 to 2008. Total ground counts were conducted in 10 animal counting blocks using the method 

described by Sutherland (1996).  Teams counted the animals in the 10 blocks simultaneously using vehicles 

as well as walking. To minimize counting bias the ground counts were conducted in the morning when 

most animals were actively feeding. More time was spent in areas with dense vegetation and rock outcrops. 

The data recorded during counts included census block, species name, and number of animals in each age 

and sex group.   

Wildlife habitat data 

Secondary data on wildlife habitat were obtained from Kimanzi (2011), who carried out a study 

on mapping and modelling of roan habitat and population in RNP. In this study he analyzed four multi-

temporal Landsat images using remote sensing techniques to prepare vegetation maps for 1973, 1986, 2001 

and 2005. However, the Landsat images of 1973 and 1986 could not be classified into the same vegetation 

classes as those of 2001 and 2005, due to differences in the sensors used in different years. The 1973 

Landsat used the Multispectral Sensor (MSS) whilst the 1986 Landsat used the Thematic Mapper (TM). 

The other two Landsat images of 2001 and 2005 used the Enhanced Thematic Mapper (ETM+). Therefore, 

for the purpose of assessing the change in the wildlife habitat that is relevant to the antelopes studied, all 

the four maps were reclassified into two broad vegetation classes: the grazing habitat (all grassland types) 

and non-grazing habitat (forest, bushland and woodland).  

Rainfall measurements 

Rainfall data from 1976 to 2005 were obtained from park records that were collected from daily 

rain gauges located at the park headquarters. Monthly means were computed for the 30 year-period and 

used to define four rainfall seasons: long wet season (March to June), short wet season (September to 

November),  short dry season (July and August), and long dry season (December to February) as shown in 

Figure 1. Apart from these four seasons the park rainfall was also summarized into two other components: 

annual and prior rainfall. The annual rainfall consisted of rainfall from March to February whilst the prior 

rainfall consisted of cumulative annual rainfall for 5 years preceding the animal count year. The 5 years 

were used because Owen-Smith and Mills (2006) showed that the effect of prior rainfall on antelopes is 

highest about 5 years prior to the count year.  Prior rainfall could have a cumulative lagged influence on 
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the state of the vegetation and hence, on productive capacity of the vegetation (Owen-Smith and Mills, 

2006). This will consequently affect the rate of population growth and hence population size.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Changes in mean (± SE) monthly rainfall for 30 years (1976 to 2005) in RNP. Seasonal rainfall 

was divided into four seasons. 

Statistical data analysis and modelling 

Data analysis and modelling involved relating abundance to the various components of rainfall, 

habitat and assessing how various antelope populations co-vary. Exploratory data analysis was done using 

graphs, correlation and linear regression analyses. Statistical modelling was carried out in R software for 

statistical computing (R Core Team Development, 2007) using the negative binomial regression, which has 

been shown to yield good results with overdispersed data (Crawley, 2007). Preliminary analysis showed 

that the data were overdispersed, that is, the residual deviance was far greater than the degrees of freedom.   

 Model assessment 

A bootstrapping technique described by Manly et al., (2002) was used to validate the negative 

binomial regression model results. The idea behind bootstrapping is that when the only information 

available about a statistical population consists of a random sample from that population, then the best 

guide to what might be obtained by resampling the population is provided by resampling the sample (Manly 

et al., 2002). In this study, the technique was performed by resampling (with replacement) the population 

data to construct bootstrap samples, by leaving out two data values at a time. The coefficients of the 

bootstrap model were used to assess the variability and bias in the coefficients of the original best model.  

 

RESULTS 

Wildlife habitat change in RNP  

Regression analysis using estimates from Landsat imageries showed that the grassland habitat 

(HAB) decreased significantly (R2 = 0.913, p = 0.003) from about 9750 hectares in 1973 to 7829 hectares 

in 2005 (Figure 2). The decline, which was greatest between 1986 and 2001, seems to have been triggered 

by the long period of below-average rainfall that occurred from 1983 to 1988 (Figure 3).  
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Figure 2: Changes in wildlife habitat (HAB) in RNP from 1973 to 2005 

 

Rainfall fluctuations in RNP 

Annual rainfall records (Figure 3) show that there were several years with poor rains in 1979 -

1981, 1985-86, 1987-88, 1999 - 2001 and 2004-05. Also, during the study period (1976-2005) there were 

three very wet years between 1981 and 1983 and in 1989-90. The fluctuations in the prior rainfall for the 

past 5 years before the animal count year followed a similar pattern to that of annual rainfall but with a 

lowest value in 1987-88 and a peak value in 1992-93 (Figure 3). A closer look at the seasonal rainfall 

records revealed diverse fluctuations in wet and dry season rainfall across the study period (Figure 4). With 

reference to the long wet season (Wet 1), there were three years with very low rainfall in 1985-86, 1987-

88 and 2004-05 and two years with very high rainfall in 1990-91 and 1998-99. For the short wet season 

(Wet 2) there were four years with poor rains between 1978-81, 1998-99 and 2000-01. Likewise, for the 

short dry season (Dry 1), 2000-01 had exceptionally low rainfall whereas 1981-83 had relatively high 

rainfall. Also, for the long dry season (Dry 2), there were three years of poor rainfall in 1980-81, 1982-83 

and 1998-1999 as well as three very wet years in 1978-79, 1992-93 and 2000-01. 

Regression analysis on the rainfall fluctuations for the 30 years indicated an insignificant overall 

decrease in the annual rainfall, prior rainfall, long wet season rainfall, short wet season rainfall,  long dry 

season rainfall but a significant overall decrease in the short dry season rainfall (R2 =0.122, p=0.029). 

Correlation analysis showed significant positive correlation between the annual rainfall and short dry 

season rainfall (r = 0.876, n = 30, p = 0.002). There was also considerable but insignificant positive 

correlation between the prior rainfall and long dry season rainfall (r = 0.540, n = 30, p = 0.134) and annual 

rainfall (r = 0.558, n = 30, p = 0.118) as well as a negative correlation between the long dry season rainfall 

and short dry season rainfall (r = -0.429, n = 30, p = 0.250). 
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Figure 3: Changes in annual rainfall (ANR) and prior rainfall for the past 5 years (PA5YRS) before the 

animal count year in RNP. The overall mean rainfall was computed using rainfall for 

 30 years (1976 – 2005). 

 

 

 
Figure 4: Changes in seasonal relative rainfall (log scale) in RNP. The seasonal rainfall was grouped into 

four seasons: Wet 1, Wet 2, Dry 1 and Dry2. Details of these abbreviations are given in Figure 1. 

 

Antelopes population changes 

Regression analysis of antelope populations in RNP showed different changes from 1976 to 2008, 

with one species indicating an overall increase and the rest showing overall decrease (Figure 5). Topi 

showed an insignificant overall increase in population but with small declines in population in 1986 and 

1993. There was an overall significant decline in the populations of impala (R2 = 0.506, p = 0.042) but with 

a slight increase in population from 1998 to 2004. There was insignificant overall decline in the populations 

of reedbuck, hartebeest and oribi. The population of reedbuck and hartebeest showed similar fluctuations 

with major population increases occurring in 1989 and between 1995 and 1998. The population of oribi 

was steady from 1976 up to 2005 beyond which it declined precipitously.  
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Some antelope populations were positively correlated while others were negatively correlated with 

each other in the park. Reedbuck were significantly positively correlated with hartebeest (r = 0.721, n = 15, 

p = 0.023) and significantly negatively correlated with topi (r = -0.661, n = 15, p = 0.044). Hartebeest were 

significantly positively correlated with oribi (r = 0.716, n = 15, p = 0.020) and significantly negatively 

correlated with topi (r = -0.686, n = 15, p = 0.029). 

 

 
 

            

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

             

Figure 5: The changes in population (log scale) of topi, impala, reedbuck, hartebeest and oribi in RNP 

Antelope population models  

Negative binomial regression showed that the population decline of different antelope species was 

attributed to different factors except the Oribi whose decline could not be explained by any of the factors 

considered in this study. For some species the best model did not have adequate support or relative 

likelihood for it to be reliably considered alone for model inference. None of the best models had a relative 

likelihood equal to or greater than 0.95 (Table 1). Due to model selection uncertainty, the best model plus 

a couple of other models with AICc differences less than 7 (ΔAICc < 7) were considered as valid models 

for such species as shown in Table 1.  

The fluctuation in the abundance of impalas was attributed to significant changes in rainfall and 

grazing habitat as indicated by two competing plausible models in Table 1. Details of the predictor 

coefficients and associated significant values for all the plausible models for the impala as well as other 

antelope species are presented in Table 2. The Impala abundance was significantly correlated negatively 

with the long wet season (WET 1), short wet season (WET 2) and annual (ANR) rainfalls, which was 

against the expectation that high rainfall will boost the population. This negative effect of wet season and 

annual rainfalls suggests that excessive rains may have caused death of newly born impala through flooding. 

However, decrease in habitat (HAB) negatively influenced the abundance of impalas in the park as 

expected.  

The abundance of topi was significantly positively correlated with the changes in the habitat but 

negatively correlated with the five year prior accumulated (PA5YRS), suggesting that this species prefers 

dry habitats with little rainfall. On the other hand, fluctuations in reedbuck population were significantly 

positively correlated with both the prior accumulated and annual rainfalls but negatively correlated with 

habitat change. This implies that rainfall fluctuations are more important for reedbucks than habitat, as the 

rainfall can influence changes in the habitat. Similarly, the fluctuations in hartebeest population were 

significantly positively correlated with the annual rainfall, long wet and short dry season rainfalls. 
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Table 1: Model selection statistics for the population dynamics of antelope species in RNP.  

 

Species Model  R2         AIC      ΔAIC 

Relative 

likelihood  

Impala  HAB – ANR 0.53 116.18 0.000 0.492 

  -WET1 0.34 117.25 1.070 0.288 

  -WET2 0.30 117.79 1.610 0.220 

Topi  HAB - PA5YRS 0.70 104.64 0.000 0.776 

   -PA5YRS 0.51 107.12 2.480 0.224 

Reedbuck  ANR – HAB 0.62 108.71 0.000 0.788 

  PA5YRS  - HAB 0.26 114.61 5.900 0.041 

  ANR 0.33 111.77 3.060 0.171 

Hartebeest WET1 + DRY1 0.53 98.23 0.000 0.945 

 ATR 0.42 103.91 5.680 0.055 

Oribi  -  -  -  - -  

 

 Notice that no variable could explain fluctuations in oribi population. Models considered to be the overall 

best models are written in bold. Model parameter abbreviations are described in Figures 1, 2, and 3. 

 

Model assessment 

The precision of the coefficients of all the variables in the best models was assessed by comparing 

the coefficients of the original best model with that of bootstrap models. This was necessary to validate the 

model results. For all the models the coefficients of the original best model were similar to those of 

bootstrap models (Table 3). The use of 95% confidence intervals confirmed that every predictor that was 

identified as significant by the original best model was also significant in the corresponding bootstrap 

models for all the four antelope species. Model performance was also assessed using the r2 statistic, AICc 

and relative likelihood values (Table 1). Most of the best models had r2 greater than 40% while others had 

high r2 values greater than 70%. This implied that the models explained a substantial amount of variation 

in the data. For species with several plausible models only those with an AICc difference (ΔAICc) less than 

7 were considered for model inference as these are considered to have substantial empirical support. This 

implies that if the analyses are repeated with different data sets, these models will still be selected among 

the best models.  

 

Table 2 shows the parameter coefficients and standard errors for the best models and other 

plausible models with ΔAICc < 7 for relating the abundance of five antelopes with changes in rainfall 

components, abundance of other competing grazers and habitat in RNP.  Table 3 on the other hand shows 

the population dynamics models (original best and bootstrap) estimated using negative binomial regression 

to identify factors influencing the population decline of four antelope species in RNP. Model predictor 

abbreviations are described in Figures 1, 2, and 3.  
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Table 2: The parameter coefficients and standard errors for the best models and other plausible models 

 
 

 

 

Table 3: Population dynamics models (original best and bootstrap) estimated using negative binomial 

regression to identify factors influencing the population decline of four antelope species in RNP. 

Speci

es 

Predicto

rs 

Best 

model 

    

    

Bootstrap 

Models 

Paramet

er 

estimate 

Standar

d error  

Lower 

95%CI 

Upper 

95%CI 

Paramet

er 

estimate 

Standar

d error  

Lower 

95%CI 

Upper 

95%CI 

Impa

la 

  

HAB 0.0005 0.0002 0.0001 0.0009 0.0005 0.0000 0.0005 0.0005 

ANR -0.001 0.0004 -0.0018 -0.0002 -0.0011 0.0000 -0.0011 -0.0010 

Topi 
HAB 0.0003 0.0001 0.0001 0.0005 0.0003 0.0000 0.0003 0.0003 

PA5YR

S -0.0035 0.0008 -0.0051 -0.0019 -0.0039 0.0001 -0.0041 -0.0038 

Reed

buck 

  

ANR 0.0021 0.0006 0.0009 0.0033 0.0021 0.0000 0.0021 0.0022 

HAB -0.0006 0.0002 -0.0010 -0.0002 -0.0006 0.0000 -0.0007 -0.0006 

Harte

beest 

  

WET1 0.0014 0.0006 0.0003 0.0025 0.0013 0.0000 0.0012 0.0014 

DRY1 0.0023 0.0009 0.0004 0.0041 0.0025 0.0000 0.0024 0.0026 

   

    

  

 

      

DISCUSSION 

Antelope population changes 

Out of the five antelope species studied, only topi population showed a slight overall increase, 

whereas all the rest showed overall population decline for the past 30 years. Impala populations declined 

significantly. Oribi, reedbuck and hartebeest showed overall insignificant declines. There is need to 

HAB ANR WET1 WET2 DRY1 PA5YRS

 β SE p  β SE p  β SE p  β SE p  β SE p  β SE p

Impala 0.0005 0.0002 0.0037 -0.001 0.0004 0.0202

-0.0015 0.0006 0.021

-0.0029 0.0014 0.0352

Topi -0.0024 0.0008 0.0028

0.0003 0.0001 0.0215 -0.0035 0.0008 <0.0001

Reedbuck 0.0014 0.0007 0.0274

-0.0006 0.0002 0.0048 0.0021 0.0006 0.0002

-0.0006 0.0003 0.0506 0.0041 0.0021 0.0482

Hartebeest 0.0011 0.0004 0.0094

0.0014 0.0006 0.0142 0.0023 0.0009 0.0149

Species

Model parameters
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disentangle the causes of decline for each affected species and take intervention measures to avert further 

population decline, promote population recovery, and ensure a continued existence of viable populations 

of each species in the park. This is essential to achieve one of the park’s main objectives of maintaining 

high biological diversity.  

Topi 

The continued existence of high numbers of topi in the park over the past 30 years shows that the 

park as well as the changes in rainfall, habitat and population of other grazers provides a very suitable 

environment for this species. The findings of this study concur with earlier studies that have shown that 

topi prefers drier savannah habitat (IUCN SSC Antelope Specialist Group, 2008a; Murray and Brown, 1993; 

Ogutu et al., 2008;) than other antelopes. Therefore, low rainfall scenario in the park may have enabled the 

topi to out-compete the other antelope species, and consequently increase in number at the expense of the 

other species. The negative correlation of topi population with both prior accumulated and annual rainfalls 

suggests that increased rainfall and consequent flooding may have caused deaths of topi individuals 

especially the newly born young. Results support this hypothesis as there was a very marked increase in 

annual rainfall between 1988 and 1990 as well as long wet season rainfall in 1994 - 1995 that was followed 

by a noticeable decline in the topi population in 1989 and 1995, respectively. However, although flooding 

in RNP may occur occasionally due to its location in a valley sandwiched between hills, this did not seem 

to cause a significant overall decrease in the topi population. Therefore, the topi population may not be 

adversely affected like other species by the continuing local and global climate change. 

A couple of other factors may have made the topi population to remain stable in RNP. Firstly, they 

are able to dwell in various habitats including flood plains, dry areas of open savannah and open woodlands 

(AWF, 2009; IUCN SSC Antelope Specialist Group, 2008a), which were readily available in the park. 

Secondly, topis are not only flexible in habitat requirements but also very flexible in reproduction and 

behaviour, which enable them to quickly adapt to changing environment). For instance, (i) when food 

supplies are good they conceive at different times of the year with shorter intervals between calves; and (ii) 

they are able to stall birth process if they sense immediate danger (AWF, 2009). Thirdly, they have precocial 

young that are able to follow the herd soon after birth without requiring conducive habitat cover for hiding 

them from predators (Sinclair et al., 2000). Therefore, decline in habitat could not cause decline in young 

topi population. Last but not least, topi synchronize their births with periods of plentiful food availability 

(Sinclair et al., 2000). When births occur synchronously then predators become satiated and survival of the 

remaining newborn animals increases according to the predator ‘satiation’ hypothesis (Rutberg, 1987).  

 

Impala 

The significant decline of impala population can be attributed to combined effects of rainfall and 

declining habitat. The decline in grassland habitat had a significant effect on the population decline. This 

is a bit contrary to expectation because impalas are mixed feeders (Murray and Brown, 1993) and therefore 

the effect of decline in grasses should be counteracted by utilizing more browsing material.  Hence, the 

decline in grassland habitat is likely to have caused greater decline in the young impalas compared to the 

other age groups, due to exposure to predators. Impalas have non-precocial young (Sinclair et al., 2000), 

which need to be secluded for more than a week after birth in conducive tall grasslands against predators 

(AWF, 2009; IUCN SSC Antelope Specialist Group, 2008b). Therefore, the survival of newly born young 

depends on availability of conducive tall grasslands for hiding them from predators. This is consistent with 

the predator ‘avoidance’ hypothesis (Ims, 1990). The significant decline in grassland habitats coupled with 

frequent occurrences of unpredictable fires throughout the park especially during the dry season may have 

contributed greatly to mortality of young impalas due to predation by hyenas in the park and consequently 

led to impala population decline. However, more research focussing on age-specific survival is needed to 

yield more confirmatory conclusions. 

Impala population decline was also attributed to high wet season rains. Although impalas breed 

all year round, they have less synchronized births with the birth peaks coinciding with the wet rainfall 

seasons (Sinclair et al., 2000). This coincidence can be seen as beneficial because it ensures adequate food 

supplies for the young. However, when the rains are too high leading to flooding, this becomes disastrous 

for the young impala. A long term study by Ogutu et al., (2008) in Masai Mara National Reserve found out 

that young impalas drown to death during floods. The modelling results of this study, which shows 

significant negative correlations between impala population decline and wet season rains, concur with the 

findings of the earlier study. 
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Hartebeest 

The hartebeest population did not decline significantly, which may suggest that they are better 

suited than other antelopes in this park. The hartebeest is a pure grazer that is not selective and quite tolerant 

of poor quality food as well as more tolerant of tall grass and woods than other plains antelopes (AWF, 

2009). This makes them able to cope with the dry season, which is a very critical period for the survival of 

many grazers. In RNP there is low grazing pressure that allows a lot of grasses to grow tall, mature and dry 

out in the dry season. To utilize these dry season coarse grasses needs a special adaptation. Fortunately, the 

hartebeests have better skull morphological capability that enable them to utilize more coarse grasses than 

other antelopes during the dry season when forage availability is lowest (Schuette et al., 1998). Although 

hartebeests bear young throughout the year, their conception and breeding peaks are influenced by food 

availability (AWF, 2009; Sinclair et al., 2000), which ensures that many young are born when food is 

plentiful and hence their survival is enhanced. Since food availability is mainly influenced by rainfall, the 

modelling results showed that the hartebeest population was positively correlated with rainfall. Their newly 

born young are precocial (Sinclair et al., 2000) and thus able to follow their mothers without needing 

conducive breeding habitat for seclusion. Therefore, they employ the predator ‘satiation’ antipredatory 

behaviour (Rutberg, 1987) in protecting their newly born young.   

 

Reedbuck 

Although regression analysis showed insignificant overall decrease in reedbuck population from 

1976 to 2008, the graphical illustrations demonstrate that its population declined precipitously from over 

300 animals in 1998 to less than 10 in 2008. Clearly, this indicates that the reedbuck is faced with imminent 

local extinction in this park, unless urgent interventions are implemented. Failure to detect significant 

decline in reedbuck population may have been caused by the low population estimates in 1976, which might 

have been underestimates. Presumably, if the maximum population within the survey period (e.g. 1989 

estimate) was used as a baseline, significant population decline of reedbuck will have been found. However, 

this was not investigated because this would have reduced the sample size to a level where the findings 

would be questionable. Modelling showed that they are negatively affected by decrease in both annual 

rainfall and prior accumulated rainfall. Reduced rainfall and occurrence of droughts will cause drying out 

of wetlands that are the preferred habitats for this species. The natural habitat for reedbucks is wet 

grasslands or reeds near water bodies (Wildlife Safari, 2010). Monitoring in Kruger National Park has 

shown that shrinking of these habitats has caused subsequent reduction in the number of reedbucks (Kruger 

National Park, 2010). Other two factors that could be playing a key role in reedbuck reduction in RNP are 

uncontrolled burning and poaching via snares. Burning removes the suitable vegetation cover for hiding 

the secluded non-precocial newly born young, which exposes them to high levels of predation by hyena.    

Oribi 

Although regression analysis showed an overall decline in oribi population, its population had 

remained steady from 1976 to 2005 and only showed decline in 2008. However, the decline could not be 

explained by rainfall fluctuations or habitat change. This implies that other factors, not considered in this 

study, might have been more important in explaining the overall decline in oribi population. Alternatively, 

the recorded small oribi population in 2008 may be an underestimate. The census method used in RNP of 

total counts in blocks was found to yield underestimates for small antelopes in Serengeti National Park, 

because they are small, secretive and can easily hide in tall grassland (Mduma, 1995). Therefore, the 

observed steady oribi population for 30 years (1976-2005) could imply that RNP provides a suitable habitat 

for this species, despite the habitat change and alteration. Studies of habitat preference in South Africa and 

Tanzania indicated that oribi preferred recently burned areas (Mduma and Sinclair, 1994; Rowe-Rowe, 

1982). Therefore, the uncontrolled burning in RNP may be beneficial to this species. 

 

CONCLUSIONS 

Apart from topi, that increased insignificantly, all the other antelopes declined significantly 

(impala) or insignificantly (reedbuck, hartebeest, oribi). The two most important factors influencing 

antelope population dynamics in RNP are rainfall fluctuations and habitat change. Rainfall affected impala, 

topi, reedbuck and hartebeest whereas habitat change had impact on impala and topi. Therefore, there is 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

69 

 

need to implement management interventions such as prescribed burning, artificial provision of water and 

translocation of topi to halt further population decline and prevent possible local extinction of affected 

antelopes in the park. 
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Abstract 

Ternary Thin films of FeCuS were grown on glass substrates by Chemical Bath Deposition (CBD) 

technique above room temperature of 353K at a varying time of deposition. Iron (III) trioxonitrate 

nanohydrate, copper chloride dihydrate and thiourea were used as sources for iron, copper and sulphur 

ions respectively. The optical characterization was done by using a Janway UV- VIS spectrophotometer in 

the wavelength range of 300 nm – 1100 nm. The optical absorbance of the films was determined directly 

from the spectrophotometer. Other properties such as optical thickness, transmittance, reflectance, 

refractive index, extinction coefficient and optical band gap energy were calculated. These films showed 

high absorbance in UV region and low values in VIS – NIR region. The transmittance of the films is low in UV 

region and high in VIS – NIR regions.  A band gap energy range between 2.50 eV and 2.80 eV were 

obtained. The reflectance is low in all regions of electromagnetic spectrum studied. Refractive index 

of the films ranged from 2.60 to 1.10. Enhanced Mini – Material Analyzer X – ray Diffractometer was 

used to determine the crystal structure and crystallite size. The grain size obtained was 326.50 nm – 

432.29 nm for different time of depositions. Olympus Optical Microscopy was used to capture the 

photomicrographs of the films. These films could be applied in solar cells fabrication optoelectronic 

devices,anti-reflective coating of glasses and other numerous applications. 

Keyword: Thin Films, Chemical Bath Method, XRD, Optical Properties, Photomicrographs. 

 

INTRODUCTION 

Thin film is a layer of material ranging from fractions of a nanometer to several micrometers in thickness 

(Chopra and Anil, 2010). Thin films have very interesting properties that are quite different from those of 

the bulk materials which they are made of. This is because of the facts that their properties depend on some 

interrelated parameters and also on the method of deposition employed. One of the widely used thin film 

deposition method is the Chemical Bath Deposition. The use of Chemical Bath Deposition (CBD) 

techniques for fabrication of binary and ternary transition metal chalcogenide thin films have attracted huge 

interests in recent years. These great interests arise due to its relatively inexpensive, simple and convenient 

for large area deposition. Ternary transition metal chalcogenide thin films are films of three elemental 

components which contain at least one transition metal and one chalcogen. These films have wide range of 

properties and applications. They serve as materials for solar energy conversions such as photo-

electrochemical solar cells fabrication (Osuwa, Oriaku and Uko, 2010). They are suitable materials for 

optical elements (Cerqua-Richardson., McKinley, Lawrence, Joshi and Villeneuve, 1998), optical memory 

disk (Andriesh and Chumash, 1998) and infra-red fibres (Cheng, Chen and Ye, 1995), which show high 

flexibility and chemical durability. 

 

LITERATURE REWIEV 

In field of thin film technology, great attention is now on deposition of ternary derivative material, due to 

the potential of tailoring both the lattice parameters and the band gap by controlling depositions parameters 

(Sankapal and Lokhande 2002). Many techniques have been successfully employed for these purposes: 

Chemical Vapour Deposition (CVD) (Frigo et al 1989), Successive Ionic Layer Absorption and Reaction 

(SILAR) (Nilolou et al., 1990), and Sol-gel Methods (Seung and Byung, 2008), Chemical Bath Deposition 

(Ezenwa and Okoli, 2015). Many researchers have deposited ternary transition metal chalcogenide thin 

films such as CuInS2 (Tang, Yan, Zhang, Ma, Wang and Yang, 2005), PbCdS (Mohammed, Mousa, and 

Ponpon, 2009), ZnNiS (Ottih, 2014), Cd1-xPbxSe (Hankare et al. 2005), ZnxCd(1-x)Te (Umeshkumar, 
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Sulakshana and Pawar, 2011) and FeCuS (Uhuegbu and Babatunde, 2012), CuZnS (Ezenwa and Okoli, 

2015) for various applications.  

In this paper, the effect of time of deposition on the optical and solid state properties of iron copper sulphide 

films above room temperature is studied. The possible applications of the films were discovered from their 

properties. The optical properties investigated include; absorbance (A), transmittance (T) and reflectance 

(R), which were used to calculate other properties such as refractive index (n), extinction coefficient (K) 

and the band gap energy of the as – grown films. These properties were determined based on the equations 

found in the literature of some researchers on thin films like that of (Ezema and Okeke, 2003; Jae – Hyeong, 

Woo–Chang, Jun–sin, and Yeong–Sik, 2003). 

 

MATERIALS AND METHODS 

The growth of FeCuS thin films on glass slides was carried out using chemical bath deposition technique. 

The glass slides used were previously degreased in trioxonitrate (V) acid for 48 hours, washed with 

detergent, rinsed in distilled water and dried in air. The degreased cleaned surface provides nucleation 

centre for the growth of the films onto the substrate surface which will help in obtaining highly adhesive 

and uniformly deposited films on the surface of the substrate. The slides for deposition of FeCuS were 

labelled 𝐹𝐶1, 𝐹𝐶2, 𝐹𝐶3, 𝐹𝐶4 𝑎𝑛𝑑 𝐹𝐶5for depositions at 30 minutes, 60 minutes, 90 minutes, 120 minutes 

and 150 minutes respectively.. Deposition of FeCuS thin films on the slides for various minutes were carried 

out using 100 ml glass beaker at an average temperature of 353K above room temperature using a water 

bath. 3 𝑚𝑙𝑠 of Iron (III) trioxonitrate nanohydrate and Copper chloride dihydrate were measured, 

transferred into the beaker. The mixture was stirred for 2 minutes after which 2 𝑚𝑙 of thiourea was added 

and stirred to have a homogeneous mixture. Addition of thiourea formed a sky blue jelly – like solution. 

1.0 𝑚𝑙 of EDTA, 1.0 𝑚𝑙 of TEA and 5.0 𝑚𝑙𝑠 of 14.0M of ammonium solution were added to the solution. 

Addition of ammounium solution turns the mixture dark. The dark solution was stirred for 5 minutes 

followed by addition of 35 𝑚𝑙 of distilled water. The final solution was stirred for 2 minutes to have a 

homogeneous mixture. The homogeneous mixtures formed in each case were immersed into a temperature 

regulated water bath that was set at 353K. The substrates were held vertically inside the beaker with the 

help of synthetic foam. The five beakers were prepared in the same manner. The varying bath parameter is 

the time of deposition. The films were deposited at 30 minutes intervals. At the end of each time, the 

substrates were removed, rinsed in distilled water, and dried in open air at room temperature of (300K). 

The pH values of deposition baths were obtained using a pH meter of accuracy±0.1. The average value of 

pH obtained was 10.10 which show that the reaction bath is alkaline medium. TEA and EDTA served as 

complexing agents. Ammonia solution was used as a pH adjuster. The function of the complexing agent is 

to slow down the reaction in order to eliminate spontaneous precipitation of cations in the reacting medium. 

The bath composition of the five depositions made with different deposition time is shown in the Table 1 

below. The chemical equation of the reaction for the deposition is given below: 

 

𝐹𝑒(𝑁𝑂3)3. 9𝐻2𝑂 +  𝐸𝐷𝑇𝐴 ⟶  [𝐹𝑒(𝐸𝐷𝑇𝐴)]+  +  𝑁𝑂3¯ 2   1 

[𝐹𝑒(𝐸𝐷𝑇𝐴)]+  ⟶  𝐹𝑒3+  +  𝐸𝐷𝑇𝐴2−            

𝐶𝑢𝐶𝑙2. 2𝐻2𝑂 +  𝑇𝐸𝐴 ⟶  [𝐶𝑢(𝑇𝐸𝐴)]+  +  𝐶𝑙¯        

           2 

[𝐶𝑢(𝑇𝐸𝐴)]+  ⟶ 𝐶𝑢2+ +  𝑇𝐸𝐴                
       

(𝑁𝐻2)2𝐶𝑆 + 𝑂𝐻−  ⟶  (𝑁𝐻2)2𝐶𝑂 + 𝐻𝑆−       3 

𝐻𝑆−  + 𝑂𝐻−  ⟶  𝐻2𝑂 +  𝑆2−
                   

       

𝐹𝑒3+  +  𝐶𝑢2+  +  𝑆2− ⟶    𝐹𝑒𝐶𝑢𝑆3        4 

 

The sulphide ions were released by the hydrolysis of thiourea,  𝐹𝑒3+ and 𝐶𝑢2+ ions are from complexes 

which the solution of 𝐹𝑒(𝑁𝑂3)3. 9𝐻2𝑂 and 𝐶𝑢𝐶𝑙2. 2𝐻2𝑂 formed with EDTA and TEA. The 𝐹𝑒3+, 𝐶𝑢2+ 

and 𝑆2− present in the solution combined to form FeCuS molecules which were deposited on the glass 

substrate. The films grown were characterized for optical absorbance using Janway 6405 UV – VIS 

spectrophotometer. From the values of absorbance obtained, other properties such as film transmittance, 

reflectance, thickness and band gap energy were determined through theoretical calculations. These optical 

properties were obtained in the wavelength range of 300 nm– 1100 nm. The films were analysis using 

Enhanced Mini – Material Analyzer (EMMA) X – ray Diffractometer Machine to determine the crystal 
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structure and grain size. An Olympus Microscope at 100X magnification was used to examine and produce 

micrographs of the grown thin film samples. 

 

 

Table 1: Optimization of Iron Copper sulphide (FeCuS) with pH at room temperature    

 

 

RESULT AND DISCUSSION 

Figure 1 shows the variation of film thickness with time of deposition. A critical analysis of the graph 

indicates that thickness increases as the time of deposition increases. The film with lowest time of 

deposition of 30 minutes has the lowest thickness value of 0.37μm while the film deposited at 150 minutes 

has the highest thickness value of 0.66µm. Figure 2 shows the variation of absorbance with wavelength. 

Absorbance of the films increases as time of deposition increases and decreases as wavelength increases. 

Highest absorbance value of 0.81 at 300nm was obtained for film grown at 150 minutes while the least 

absorbance value of 0.015 at 1100nm was obtained for films grown at 30 minutes. This result shows that 

these films have high absorbance in UV region and VIS – NIR regions. This increase in absorption of 

radiation by the films is due to increase in thickness of the thin film layer as time increases.  

 

 

Baths 

 

Time 

(mins) 

Fe(NO3)3.9H

2O 
CuCl.2H2O EDTA TEA  

H2O 

Vol. 

(ml) 

(NH2)2CS NH4OH 

Mol. 

(m) 

Vol. 

(ml) 

Mol. 

(m) 

Vol. 

(ml) 

Mol. 

(m) 

Vol. 

(ml) 

Mol. 

(m) 

Vol. 

(ml) 

Mol. 

(m) 

Vol. 

(ml) 

Mol. 

(m) 

Vol. 

(ml) 

FC1 30.0 2.0 3.0 2.0 3.0 0.5 1.0 7.4 1.0 35.0 2.0 2.0 14.0 5.0 

FC2 60.0 2.0 3.0 2.0 3.0 0.5 1.0 7.4 1.0 35.0 2.0 2.0 14.0 5.0 

FC3 90.0 2.0 3.0 2.0 3.0 0.5 1.0 7.4 1.0 35.0 2.0 2.0 14.0 5.0 

FC4 120.0 2.0 3.0 2.0 3.0 0.5 1.0 7.4 1.0 35.0 2.0 2.0 14.0 5.0 

FC5 150.0 2.0 3.0 2.0 3.0 0.5 1.0 7.4 1.0 35.0 2.0 2.0 14.0 5.0 
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Fig. 1:  Variation of Thickness (μm) versus Time of Deposition (mins)  

 

 

Fig. 2: Absorbance Spectra versus Wavelength of FeCuS Thin Films  

 

Figure 3 is a plot of transmittance against wavelength. The transmittance of the films increases with 

increase in wavelength and decreases as time of deposition increases. The least transmittance of 15% at 

300nm was obtained for films grown at 150 minutes while the highest transmittance of 97% at 1100nm 

was obtained for film grown at 30 minutes. This result shows that transmittance of the films is low in 

UV region but high in VIS – NIR regions. 
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Fig. 3: Transmittance Spectra versus Wavelength of FeCuS Thin Films 

 

 
Fig. 4: Reflectance Spectra versus Wavelength of FeCuS thin films  

 

Figure 4 shows that reflectance of the films decreases with increase in wavelength and increases as time of 

deposition increases. The reflectance of the films is low with peak values of 0.20 (20%) observed for all 

the films within UV region. The least reflectance of 0.001 was obtained within NIR region.  

 

The plot of absorption coefficient times (hυ) squared against the photon energy is shown in figure 5. The 

straight nature of the plot indicates the existence of direct transition. The band gap was determined by 

extrapolating the straight portion to the photon energy (ℎ𝑣) axis at (𝛼ℎ𝑣)2 = 0. Its values was to be 

between 2.50 eV to 2.80 eV. This implies that FeCuS is a wide band gap energy material and can be used 

as an absorber layer of a solar cell. 
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Fig 5: Graph of (αhυ)2 versus Photon Energy (eV)  

 

 

 

Fig. 6:  Graph of Refractive Index ƞ versus wavelength (nm) of FeCuS Thin Films 

 

Figure 6 shows the plot of refractive index of the grown films against wavelength. Refractive index 

of the films decreases with increase in wavelength and increases as time of deposition increases. Peak 

values of 2.60 were obtained for all the films within UV regions. The least value was observed for films 

grown at 30 and 60 minutes within the NIR region.  

Figure 7 shows that the extinction coefficient which is a factor that determines the extent to which 

radiation is absorbed in a material increases as time of deposition increases and decrease as wavelength 

increases. Film grown for 150 minutes has a peak value of 6.44 × 10−2 at 300nm while the least value of 

1.19 × 10−3 at 1100nm was obtained for films grown for 30 minutes. These results are similar to range of 

values obtained by (Uhuegbu, 2010 and Uhuegbu et al, 2012) for properties of same ternary thin films 

studies here. 
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Fig. 7: Graph of Extinction Coefficient K versus wavelength (nm) of FeCuS Thin Films 

 

 

Fig. 8:  Graph of Band Gap Energy versus Deposition Time of FeCuS Thin Films 

 

Figure 8, shows the variation of band gap energy with deposition time. The result shows that energy 

band gap decreases linearly as time of deposition increases. Figure 9 show the X – ray diffraction spectrum 

of chemically deposited FeCuS thin film. According to the spectrum, the deposited thin film is crystalline 

with chemical formular 𝐶𝑢9𝐹𝑒9𝑆16 which has a tetragonal structure and the mineral name is Mooihoekite 

(JCPDS card number 01 – 071 – 0527). The lattice constants are 𝑎 = 10.585 Å, 𝑏 = 10.585 Å and  𝑐 =

5.383 Å. The crystallite size of the film was calculated at 𝐶𝑢 − 𝑘𝛼 wavelength of 1.5406 Å and the 

crystallite size was calculated using Scherrer’s formula (Patterson, 1939).  

The calculated crystallite size and Full Width at Half Maximum (FWHM) were determined as shown 

in table 2. The XRD result confirms that the film contains iron, copper and sulphur. Surface morphologies 

of the deposited FeCuS thin films are presented in plate 1 and plate 2 respectively. The results of the 

microstructure revealed that the films are polycrystalline due to varying crystallite sizes and orientation. 

ImageJ Microscopy Image Analysis (Abramoff, Magalhaes and Ram 2004) software was used to calculate 

the average particle sizes of the film. The particle size of 4.24 nm and 53.26 nm were obtained for films of 

60 minutes and 90 munites respectively. 
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Fig. 9: X –ray Diffraction Spectral of Deposited FeCuS Thin Film for 60 Minutes Deposition Time 

 

 

Table 2: XRD Analysis of Chemically Deposited FeCuS 

Standard Calculated 

2θ (°) d – Spacing (Å) (hkl) 2θ (°) d – Spacing (Å) 
Crystallite 

Size (𝑛𝑚) 

FWHM 

(°) 

26.61 3.347 310 26.16 3.412 326.5 0.147 

29.04 3.073 221 29.06 3.425 432.29 0.141 

 

 

Plate 1: Micrograph of FeCuS Thin Film Deposited at 60 Minutes.  

 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

79 

 

Plate 2: Micrograph of FeCuS Thin Film Deposited at 90 Minutes.  

 

CONCLUSION 

Ternary thin films of Iron Copper Sulphide have been grown on glass substrate using Chemical Bath 

Method at varying time above room temperature, characterized using a spectrophotometer to determine its 

optical properties and EMMA X – Ray Analyzer to determine the structural properties of the films. The 

absorbance of the films is high in UV region of electromagnetic radiation and low in VIS – NIR region 

while the transmittance is low in UV region and high in VIS – NIR region. Reflectance of the films is low 

at all wavelengths with a peak value of 0.20 in UV region. The refractive index values range from 2.60 to 

1.10. Energy band gap of the films obtained is between 2.50 eV and 2.80 eV. These results above suggest 

that the thin films can suitably be applied in the following: (i) solar cell fabrication, (ii) for the screening 

off UV radiation that is harmful to human beings and animals due to its high absorbance, low transmittance 

and low reflectance in UV region, (iii) optoelectronic devices, (iv) architectural design for cooling or 

heating buildings, (v) coating of windscreen and driving mirrors to reduce the effect of dazzling of light 

into driver’s eyes etc. These deductions agree with the findings of other researchers on similar films 

(Ezema, 2004 and Uhuegbu, 2010).  

 

 

RECOMMENDATION 

 

It is recommended that other types of substrates such as ITO, FTO, metals and polymers are used in the 

deposition of FeCuS thin films. Use of other methods of thin film deposition such as electrodeposition, 

Successive Ionic Layer Absorption and Reaction (SILAR), physical vapour deposition and so on, and 

results compared with that of this work. Use of concentrations of the precursors less than 2.0 moles should 

be considered. Government should provide fund for larger application of the results gotten from this work, 

like coating of windows and glass doors. Government institutions should fund researches that will help 

develop local devices for film deposition. New research should be geared into fabrication of other ternary 

transition metals chalcogenides apart from the one fabricated in this work.   
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Abstract 

Dairy farming in high potential rural setups is an important economic activity involving about 58% of the 

households.  Milk as a source of food and income has the capacity to address the twin aim of reducing 

hunger and poverty. The objectives of the current study were to determine the type of marketing channel, 

the constraints faced by small scale dairy farmers while marketing and reasons for their motivation to 

produce milk. The study was undertaken in Chepkorio division, Elgeyo Marakwet County, Kenya, with a 

population of 67,042 people. The Sample size was fifty farmers selected randomly within five sub-

locations. Systematic random sampling procedure of small scale dairy farmers was used to select farmers 

for interview. The study found that in spite of the emergence of modern milk marketing channels, farmers 

preferred to use informal milk marketing chain. Farmers sold 50% of their milk to middlemen, while hotels 

took 12% and formal channel through dairy cooling plant took 38%.  Most farmers experienced challenges 

while marketing their milk including low milk prices, poor road network and low milk production level on 

the farm. Majority of the farmers grew and conserved feeds for future use in form of hay attended farm 

field days and practiced artificial insemination services. These were good indicators that they were 

motivated to continue practicing dairy farming. However, low milk prices and herd upgrade challenges 

including poor animal breeds, shortage of feeds were de-motivating factors and recommendations were 

made to curb these problems. 

 

Keywords: Marketing, smallholder dairy, milk production 

 

INTRODUCTON 

Livestock industry contributes 12% of the total agricultural production in Kenya, while the dairy sub-sector 

presents 6 to 8% of the national and 35% of the Agricultural gross domestic product (GDP). The small 

holder dairy sub-sector is an important component of the agricultural sector since it consists of 80% of the 

overall dairy farming sector (Karanja 2003). It is a major source of livelihood for close to 1 million small-

scale dairy farmers, and employs about 350,000 people directly or indirectly (GOK 2007). Dairy provides 

milk for human consumption, employment, income, manure for crop production and other products like 

replacement heifers and meat (MOA 2009, Technoserve, 2008; Karanja, 2003). In Keiyo Sub-county of 

Elgeyo- Marakwet County, 82% of the farming community own less than 0.8 ha of land where they keep 

mainly exotic dairy cattle. These farmers are estimated to sell an average of 4-6 litres of milk and 3litres 

per day, during wet and dry seasons respectively, compared to more than 10litres a day from cross bred 

dairy cows (Nyambati, 1997). 

 

Milk produced from these farms is shared for home/local consumption and marketed through cooperatives 

in proportions of 40 and 60% respectively. About 20% of the marketed milk flow through processors that 

include Kenya Cooperative Creameries and other private sector players. The non-processed milk marketing 

channels include direct sales to consumers by farm households, milk collected by cooling plants, self help 

groups and individual farmers (Omore, Muriuki, Kinyanjui, Owango, and Staal,  1999). 

Milk marketing 

Informal marketing outlets absorb about 80% of the milk from smallholder dairy farmers. Brokers, 

traders/hawkers, transporters, co-operatives and farmer groups are the most important participants at the 

rural market. The farm gate milk prices in informal markets are about 22% higher than the formal marketing 

channel.  
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 As such, the informal channel out-competes the formal channel by charging prices that are higher per litre. 

Furthermore, the players in informal markets have devised various methods of assessing milk quality and 

for screening their suppliers (Omore et al., 1999). 

Cooperatives remain the main channel for collecting milk destined to the formal market and until the 

liberalization of milk marketing, Kenya Cooperative Creameries dominated in areas with high production 

with few alternative outlets. 

 

Marketing of milk for small holder dairy farmers is a hindrance to production. Understanding the market 

channels at play will assist in determining its influence on prices and motivation of farmers to produce milk. 

Dairy production in Kenya is faced by a multitude of perceived and often experienced risks,  that include 

weak monitoring of markets, health problems among others and they contribute to high costs and low 

average production (Muriuki., 2003). 

These factors and price fluctuations can cause low profit to the producer and therefore affect farmer 

motivation to invest in production of more milk.  Much of the milk marketed by small scale farmers in 

Kenya has been reported to be of poor quality and does not meet national and International standards due 

to high bacterial load, drug residues (Shitandi  and Sternson, 2004; Omore et al., 2005) and sometimes low 

density. Milk is a highly perishable commodity and a reliable market ensures its quick disposal and profit 

acquisition. The objectives of the current study were to determine the milk marketing channels, evaluate 

the constraints faced by farmers in their production process and the reasons for farmer motivation to 

produce more milk at Chepkorio division of Elgeyo-Marakwet County. 

 
MATERIALS AND METHODS 

Study area 

The study was carried out at Chepkorio administrative division located in Elgeyo-Marakwet County, in an 

altitude of 2576 metres above sea level (ASL) at latitude 0.380N and longitude 35.530E. The area is sparsely 

populated with about 67,042 people. The production system in the selected sub-locations, which included; 

Chepkorio, Kamelil, Chebire, Kapsamich and Lelboinet was semi intensive with mixed farming as the main 

economic activity where specifically, farmers were engaged in small scale dairy farming and crop 
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production. The study focused on five representative agro-ecological zones that represent low, medium, 

high potential areas.  

 Research design  

The study took place between the months of December 2013 and January 2014. Systematic random 

sampling method was used to select and interview a total of 50 small scale dairy farmers. The questionnaires 

used were both open and closed ended administered to farmers at the Division.  The data collected included 

primary and review of kept records at milk collection points, farms and cooling plant.  

Data analysis  

Data was coded and entered in a spreadsheet of Microsoft excel and organized before subjecting it to 

analysis using the Statistical Package for Social Sciences (SPSS, 2007). The results were presented using 

descriptive statistics, tables and graphs. 

RESULTS AND DISCUSSION 

Growth in milk production depends largely on marketing opportunities, which in turn require 

modern processing, transportation and distribution (Mandal, G.K., Mandal, M. A. S  and Rahman, 2009). 

The current study found middlemen, hotels and dairy cooling plants as the three main marketing channels 

employed by the small scale dairy farmers at Chepkorio Division.   As shown in figure1, middlemen took 

half of the market share followed by dairy cooling plant and hotels. Middlemen and hotels are considered 

as informal while dairy cooling plants are formal milk marketing channel.  

Most farmers prefer selling their milk through middlemen because they get prompt payment in cash 

and provide access to market outlets in the most remote areas, which is then transported to the major urban 

centre.  In a study in India, Kumar (2010) found that despite the substantial growth of modern cooperatives, 

traditional milk supply chain still remains dominant. These informal markets seem to offer opportunities 

for the small and resource poor milk handlers to enhance their income (Kumar, 2010). 

According to Shamsuddin et al. (2006), Milk prices in urban cities are double those of the farm gate in the 

rural area. Middlemen exploit this opportunity but they thrive well and pay farmers better under a 

competitive environment. Their milk handling involves high risks because they have no means of 

preservation during the process of collection, but they just pour it into stainless charns or plastic containers 

and rush it to town.  

The 12% of milk marketed through hotels and milk bars are considered by the farmers as a reliable 

market, the prices are higher than co-operative societies, payment is obtained on weekly or daily basis and 

its proximity to the farm. Those farmers (38%) who preferred formal channel, dairy cooling plants, did so 

because they regarded it as a permanent market; they can easily get access to farm inputs like Artificial 

Insemination services, credit facilities, feeds and can invest in co-operative assets. This agreed with the 

findings of Mandal et al. (2009) who reported that up to 75% of farmers in Bangladesh take advances from 

processors to improve their dairy production through purchase of feeds and dairy cattle.   
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Figure 1: Milk marketing channels preference by farmer (%). 

 

The 62% of the milk that was found to pass through the informal channels (middlemen and hotels) 

was lower than what was reported earlier ( Staal, McDermott and Freeman, 2006 ; Kumar & Staal, 2010) 

who found that 80% of the milk marketed pass through the traditional channels. This could be as a result 

of improved payment by processors in the formal markets.  Currently, there was an improvement by co-

operative dairy societies and might soon topple the traditional milk marketing channels. 

The milk prices offered to dairy farmers exhibited variations with the choice of milk marketing 

outlets. Figure 2, shows the mean prices of milk indifferent marketing channels. This study found that 

farmers fetched relatively high prices for milk sold to the dairy cooling plant directly. Milk supplied to 

intermediary individuals or organizations that include transporters and self-help groups to deliver to 

cooling/processing plants posse more risks and erosion of profit to the farmer. Mandal et al. (2009) reported 

that farmers quitted their cooperatives at Bangladesh to supply directly to processors to reduce risks. The 

development of milk marketing and processing plants both in the public and private sector and technical 

and financial support from government and non-governmental organizations will improve milk production 

in the rural farm (Mandal et al.,2009) 
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Figure 2: Milk prices per litre offered to farmers in different markets (Kshs) 

 

The study, on the other hand, established the existence of different constraints to the production 

of milk as shown in figure 3.  Financial limitations and expensive AI services were the major challenges 

faced by 34% of the farmers, shortage of feeds and financial problem affected 22% because most of them 

do not have other source of income except through small scale dairy production while other problems like 

poor breeds formed 4%. 

 

 

Figure 3. Constraints to herd upgrade and milk production 
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The detailed analysis of the constraints pointed to low milk prices as the main constrain to milk production 

as shown in figure 4. The other production problems identified included inadequate feeds, poor cattle breeds 

and only 2% reported their main issue to be poor road network, could be because the roads have been 

slightly improved by the newly devolved county government. 

 

 

 
Figure 4. Farmer perception on the most pressing constraint to milk production (%) 

Farmers (32%) wished to produce more milk for marketing and improve their income only if prices were 

increased in order to enable them to afford the purchase of concentrates and mineral. Another 10% of the 

farmers wished to improve the quality of feeds and practice crossbreeding in order to increase hybrid vigor 

and hence produce more milk in the long run, while only 6% were for the provision of affordable AI 

services. 

 

 

Figure 5: Farmers views on factors that have influence on milk production (%)  

 
Figure 5 shows the views of farmers on how to improve the dairy enterprise. The main issue was the 

improvement of milk prices (32%), feed quality(10%) and improved breeding of their cattle. 

The study established that farmers were motivated to continue the dairy business despite the numerous 

constraints.  Towards this end, 74% of the farmer’s plant fodder crops especially Napier grass and oats 

40 58 
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while 26% of them did not. The former practiced conservation of the feeds by harvesting oats when it is 

dry and storing in bales for future use.  

The study found that 74% of the farmers in the Division belonged to a dairy marketing group while 26% 

did not. Through these groups, they were able to acquire extension education services on how to increase 

their milk production through provision of knowledge on dairy nutrition and Artificial insemination 

services at subsidized prices. Out of the total number of farmers interviewed, 72% attended field days while 

28% of them did not. Through this extension programme, farmers learnt practices on dairy farming for both 

subsistence and commercial farming. 

Another 62% and 16% of the famers rated the price of the milk prevailing in the market as fair and good 

respectively, while only 22% rated it to be poor. This shows that majority are satisfied with the prices 

offered to them. These were indicators that farmers were motivated to practice dairy farming and continue 

the production of milk. 

 
CONCLUSION 

The study identified three main marketing channels in the area that included middlemen, which control 

50% of the market and the milk buying price of Kshs.27.40 per litre. The second was the dairy cooperatives 

which supply to the cooling plant took 38% of the market and paid Kshs30 a litre and hotels accounted for 

the remaining 12% with an average price of Kshs 27.80. It was established that the farmers had their reasons 

why they preferred a particular channel. The study found out that in spite of growing presence of modern 

milk supply chain in the area, the traditional milk supply chain is still dominant. Commercial farmers were 

particularly motivated to sell milk to middlemen because they get their money easily and faster. 

Most farmers experienced challenges while marketing their milk which included low prices per litre of 

milk, poor roads and expensive artificial insemination services.  

Majority of the farmers grew and conserved forage feeds for future use like hay, attended farm field days 

and purchased artificial insemination services. These were good indicators that they were motivated to 

continue practicing dairy farming.  
 

RECOMMENDATION 

The government and non-governmental bodies should be active in providing extension education 

programmes, avail artificial insemination services and improve road networks in dairy producing areas. 

There is need for properly packaged extension messages on production of fodder, forages and 

supplementation to improve production.    

By also encouraging farmers to be trained on the adoption of artificial insemination services will go a long 

way in improving the offspring’s that would be born in future through selected characteristics. Farmers 

faced upgrade challenges and through provision of incentive pricing through sell of milk would enable them 

purchase more feeds and supplements. 

Expansion of modern milk supply chain by far and large is dependent on the development of milk 

collection, cooling facilities either by dairy groups or co-operative societies and improvement of 

infrastructural facilities. Incentive pricing and rewards for quality produce would be important. 
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  Abstract 

This paper has identified curriculum materials as an area that requires focus and serious analysis as far 

as gender issues are concerned. It studied a primary class five English text course book from a gender lens. 

It employed a qualitative content analysis to study a case of curriculum material that should present a 

gender balance of not only masculinity and feminity but also femininity issues as affecting the Kenyan 

nation. It sought to answer the questions below: how many significant representations of girls and women 

are in the texts compared to boys and men? What visible roles are they designed to portray about gender 

orientations and is gender sensitive language used to balance the skewed societal perceptions or which 

aspects of the text have complied and conformed to the hegemonistic masculinity? In so doing, the aspects 

analyzed in this text were gender representation in a text as presented on the cover and title page, topic, 

subject matter and contents. How are both genders not only represented but also presented neutrally doing, 

caring family and institutional tasks, how are the employment of gender (in)sensitive language (neuter) 

used to describe both genders. The findings indicate an adherence to the status quo and evidence of gender 

biases and stereotypes as far as gender roles and representations are concerned. The study concluded that 

the case under study was a gender blind text and recommended that further case studies that could 

generalize their findings be executed across the curriculum, that such texts should be revised to be in 

tandem with the country’s 2011 gender policy document, that a censorship threshold be legislated.  

  

Keywords: Gender, Gender issues, Gender analysis, Gender roles, Text. 

 

 

INTRODUCTION 

In Kenyan setting, gender education at school is potentially useful, but textbook content related to gender 

education has so far received little attention. ‘Gender-biased language may adversely affect students and 

create an oppressive world for them because it is most often unjustified and unfair’. (Cameron, 1990, p. 

13). Studies of gender and language have found that ‘gender bias and gender stereotypes in written texts 

and pictures have deleterious effects for female students especially and these effects include feelings of 

exclusion, devaluation, alienation and lowered expectations (Lesikin, 2001, p. 281). There are a lot of 

textbooks which represent females only as housewives or show fewer females than males in their texts and 

illustrations (ibid). English as a Second Language (ESL) and English as a Foreign Language (EFL) 

curriculum materials reflect the opinions and attitudes of their authors and developers.   

 

Educators are concerned about sexism and writers' attitudes in textbooks because some textbooks may have 

destructive effects on students' personality (Lesikin, 2001). For example, prevalence of males in the math 

textbooks may suggest to female students that mathematics is not really for them. A biased representation 

of female and male can lead to students' sense of what is normal for women and men in our society. In other 

words, the content of the textbooks help reinforce gender as a social division and perpetuate inequalities 

between men and women (ibid). ‘Experts and authorities in education also believe that the health and 

mental, social, cultural and scientific growth of every learner depends on a balanced and appropriate system 

of education’. Books are part of this appropriate curriculum (Kemp, 1977, p. 17). ‘The content of the books 

contains the most essential executive policy for achieving the targets of every educational system. That is 

why it is essential to develop accurate and scientific–based textbooks’ (Lesikin, 2001, p. 281). Textbooks 

play important roles in determining the educational content and implementation of policy. Thus, they have 

been the focus of education authorities, textbook designers, researchers and teachers' attention. 

 

Education authorities have suggested diverse criteria for selecting appropriate and efficient content of the 

textbooks some of which are consistent with and relevant to the sex of the intended learners (Eisner, 1985, 

pp. 201-202). The content of textbooks is useful and efficient when it is consistent with the learner's age 

and sex. Therefore, the content of the textbooks, that is, the issues, sentence models and examples must be 

represented in such a way that both male and female learners feel that they are equally valuable for society. 

Textbooks should not impose on the readers (students) the idea that male students have more social 
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prominence than females. However, a glance at the current EFL textbooks reveals a gender-biased approach 

in the design of the book contents. There seems little balance and equality between male and female students 

in the content of the textbooks. According to Graci (1989, p. 79), the lack of equality in gender presentation 

is one of the most frequent problems of published books. Some researchers of ESL textbooks (Porreca, 

1984; Lesikin, 2001) among others have shown them to contain gender bias. 

 

It follows then that analysis of the content of ESL/EFL textbooks is of utmost importance if we want to 

find out whether the content is interesting, offensive, fair or discriminatory (Byrd, 2001, p. 417). Hall & 

Hewing (2001, p. 1) believe that analysis of content of ESL/EFL books is a key contemporary issue in 

English language teaching and applied linguistics. However, this area of research has received little 

attention in the country, especially from social perspectives. Many of the previous EFL textbooks research 

evaluated the efficacy of the books and their methodology of presentation of materials and exercises rather 

than social aspects of textbooks (Crawford, 2002, p. 81). The present study sought to identify the relative 

social prominence of female and male in a Kenyan EFL English language high school textbook. It also 

attempted to determine the visibility of gender –biased illustrations. Subsequently, this study tried to find 

answers to the following questions: how many significant representations of girls and women are in the 

texts compared to boys and men? What visible roles are they designed to portray about gender orientations 

and which gender sensitive language is used to balance the skewed societal perceptions and which aspects 

of the text have complied and conformed to the hegemonistic masculinity?  In other words, do men enjoy 

more diversity in their jobs and women are depicted to work in only limited types of occupational roles? 

This study aimed to explore whether school textbooks contain sufficient knowledge and skills to help 

children in primary schools and their family members to cope with gender biases. 

 

REVIEW OF LITERATURE 

 

In the last decade, Ansary and Babaii (2003) explored the status of sexism in current ESL/EFL textbooks 

in Iran. They performed quantitative and qualitative analysis to examine the manifestations of sexist 

attitudes and values in two textbooks (Right Path to English I and II) which were locally designed to cater 

for and respond to the English language needs of Iranian students at guidance schools. They found that 

‘women suffered most obviously from low visibility’ (Ansary & Babaii, 2003, p. 69). The ratio of females 

to males was 1 to 1.4 in the texts and 1 to 1.6 in illustrations. They discovered that of the total 40 topics in 

dialogues, 27 topics were male-dominated ones.  

 

Lee and Gupta (2009) studied the gender representation in English language textbooks used in Singapore 

primary schools by examining two basal reader series. The texts were analyzed for discrepancies in the 

treatment of male and female characters. Imbalance was found in the female: male ratio, in the amount of 

speech given to characters, and in role –presentation. In both series, the importance of male characters 

becomes greater as the level of reader rises.   

 

Jackie and Collins (2010) examined whether the later development of awareness of gender issues in Hong 

Kong compared to Australia is reflected in patterns of gender representation in English language textbooks 

published in the two countries. A comparison of 10 currently used Australian books with 10 Hong Kong 

books revealed that such awareness has impacted most on the use of gender- inclusive terms and 

Symmetrical phrases in both places, they found that Australian writers use generic they while their Hong 

Kong counterparts preferred either the coordination he or she or ‘generic’ he. Both sets of writers 

maintained the convention of male-first presentation, depicted women in a more limited range of social 

roles, and presented stereotyped images of women as weaker and more passive than men, and as operating 

primarily  within domestic domains. The visual representation also reinforced roles. Hong Kong textbook 

writers nevertheless, paid more heed to the inclusion of females visually. The duo wondered whether 

textbooks should reflect reality or lead social change and strive for gender equality,  

 

Amanda and Sakwab (2012) study reported how an English language textbook commonly used in Ugandan 

secondary schools reinforces gender stereotypes which are prevalent in society. In the mixed methods 

investigation, their qualitative use of critical discourse analysis and documentary analysis elicited the data 

which were quantitatively analyzed using Porecca’s framework for the analysis of English as a second 

Language textbooks of gender representations in English in Use Book 2 by Grant and Wangombe, a 

textbook recommended by the Ministry of Education for teaching English to students aged 14-15 in 

Ugandan schools. They found out that positive female role models are under-represented and that the 
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language of the text is not inclusive of the females. The duo concluded that the content of such books and 

the way they are mediated in the classroom, undermine the Ugandan government’s commitment to equity 

and inclusion. 

However, it is significant to note that in Kenya, such studies on gender representations in texts have 

been rarely carried out yet according to the National Gender Policy document (2011), in spite of women 

being 50.29182% of the total population and accounting for a large voting population in Kenya, glaring 

gender gaps continue to confront them in terms of representation in decision making sites, in accessing and 

controlling resources and socioeconomic opportunities. There are very few reports that have considered 

how knowledge about gender parity and equal representations in curriculum content materials are presented 

and fewer studies have analyzed the content of textbooks used in schools to assess gender education 

messages delivered at school through textbook analysis hence the reason for the current study.  One such 

study by Malava (2012) examined the portrayal of gender roles in secondary school English textbooks using 

‘New Integrated Approach series’ published by Jomo Kenyatta Foundation. The findings indicated under- 

representation of male gender in authorship. The findings revealed that the male gender outnumber the 

female gender in usage of character portrayal in photographs and firstness in dialogues. The study showed 

that the New Integrated English textbooks have tried to use gender inclusive, neutral, gender sensitive 

language in a few cases. The study recommended training of education stakeholders on gender issues, 

developing elaborate assessment checklists for identifying gender stereotypes in textbooks and 

development of a more gender inclusive curriculum where men and women are equally represented in all 

areas.  

METHODOLOGY 

 

A qualitative content analysis was employed in this study because it is an approach of systemic, rule guided 

most suitable for text analysis (Mayring, 2014). 

 

Material Selection 

 

This was a single, textbook-case study. The researcher selected standard five New Progressive Primary 

English (NPPE) pupil’s book that was used for primary school pupils across the country based on the new 

syllabus. A class five book was selected as it provided grounding after a transition level from lower primary 

to upper primary English. Having been in upper primary for just one year, the pupils begin to mature in 

English language studies and at this level, they begin to critically absorb gender messages in book contents. 

 

Data Collection Procedures 

 

The researcher collected information about this textbook from the Orange book KIE (2014) containing all 

approved curriculum materials by the Kenya Institute of Curriculum Development and availed in schools. 

The textbook was obtained from a bookshop after establishing its use as a course book in many public 

schools. This textbook series is used in public schools from standard one to eight and the publisher has 

other series in all subjects taught at primary and secondary levels. The NPPE was first published in 1999 

and has been reprinted severally throughout the 2003-2012 and the most current edition is the 2013 copy 

used in this study. 

 

To collect the data for this study, the researcher went through the following procedures. First, the textbooks 

were selected and examined in depth. This step of content analysis is called mass observation the result of 

which is a newly categorized premise (Cohen & Manion, 1992). In content analysis tradition, the 

investigator has to do two mass observations: the first one is done after choosing the textbook purposely to 

have a general look at the textbook to ascertain that the document contains the information the researcher 

is investigating. After the approval, the investigator divided the textbook contents into different divisions, 

such as occupational roles, social activities, etc., and then carried out the second mass observation of the 

content analysis which was purposely done to modify the original premise which had been formulated 

before categorizing, such as occupational roles and home chores (ibid). After the two observations, the 

original premise and purpose of the study were modified slightly and different categories were chosen for 

investigation. Finally, when there was a difference between the first review and the second one on 

identification of representations and descriptions of gender roles and visibility, the researcher re-examined 

the textbook for a solution to reduce the categories to five; stereotyped sex roles, male and female job types, 

sex based activity types, masculine generic constructions and male and female visibility in illustrations and 

texts, gender language and gender occupation roles.  
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Data Analysis Procedures 

 

In examining this book, the researcher reviewed the cover page and all the 27 topics including the 3 revision 

units. The subject matter contents of the textbook were studied and representations and descriptions about 

gender roles and visibility by seeking gender neutral, gender assertive language and gender sensitive 

illustrations and passages that corresponded to masculinity and femininity in the text were identified. 

 

To analyze the data the researcher coded sex or gender illustrations in terms of pictures indicating sex or 

gender in the text. Also coded was the language use that was related to, but not synonymous with sex and 

gender such as sexual orientation and marital status in passages. The intent of this coding was to assess the 

extent to which any sex or gender roles, jobs, activities and language use was taking place in the text.  

 

These were either, highlighted, emboldened or italicized and underlined in the text to ease identification. A 

unit by unit content analysis was done to study the content for various categories. Additionally, the 

researcher examined whether the identified descriptions and illustrations addressed the key messages 

presented in key documents such as the Republic of Kenya National Plan of Action to implement the 

National Gender Policy of 2008 - 2012. Gender in Education (2007) and the Gender Policy document 

(2011). These documents have been used elsewhere to assess gender situation knowledge in the country. 

Although there are three key messages pertaining to gender roles in this textbook, the general approach was 

to conceptualize the eminence of illustrations and descriptions recognizing that gender-specific 

interventions can target women exclusively; men and women together or only men, to enable them 

participate in and benefit equally from development efforts. 

  

Also as a qualitative analysis, the inferences underlying messages of text based on the presence or 

absence of some evidence in the text were presented. Qualitative analysis allowed the following 

categories (a) stereotype sex roles (b) Male/female job types, (c) sex-biased activity types, (d) masculine 

generic constructions e.) Visibility  

 

FINDINGS/DISCUSSION 

 

Authored by the Oxford University Press in 2013, the book is a class five New Progressive English 

primary course book. The cover reveals a sensitivity to gender issues which reflects the extent to which the 

curriculum developer attempts to address the disparity and gender biases typical in school texts. It is divided 

into 27 teaching and 3 revision units. The text is structured to present the teaching points and followed by 

activities and tasks for practice. The pictures are used to illustrate most of the concepts on grammar, stories, 

sentences, and vocabulary. All these features have attempted a fair amount of gender balance. A snapshot 

of the book may present it as a ‘gender awake’ text although an in-depth examination proves otherwise. 

Below is a detailed analysis of each aspect of the textual perspective on gender categories. 

 

Stereotype Sex Roles  

 

Stereotype sex roles is evident in unit 3, page 14, titled,’ Wakesho helps her grandmother” where 

a man is pictured along side a female and male child next to a water tap. The man seemingly is on a 

patronage. In the conversation discourse, Chelangat and her mother exchange past experience of fetching 

water from long distances and from tanks and taps. The bottom line is that water fetching is a traditional 

gender role. In the passage, Wakesho’s intelligence is questioned when she by passes her home in the 

evening after realizing she had taken too long to buy whatever from the market and falling asleep in the 

matatu. When she finally finds her way home, she realizes she is nearer her grandmother’s home and 

proceeds to visit her. She finds her sick and nurtures her responsibly. As much as she acts responsibly by 

nursing her ailing grandmother, it is not lost on readers that what she does is a traditional female role. The 

story in the passage extols male intelligence as it presents Wakesho’s brother taking the initiative to look 

for her and even reporting to the police. When she resurfaces, her mother hugs her and cries- typical of the 

emotional woman.. However, on page 17, Rachel’s picture is isolated though eminent and her kinsmen and 

women are described in the passage in an equal measure which is positive representation. This balances the 

skewed gender orientation examined earlier.    
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Unit 11, page 56 has a neutral representation of both genders in a pictorial presentation. A boy and 

a girl are looking at an AIDS information communication material containing men and women. The poetic 

passage and the conversation reveal that both men and women as vulnerable to AIDS. However, the fun 

spot page on page 59, presents a picture of a girl Kibibi (serving a boy). The passage tells a story of a girl 

Asha who serves a boy, Omamo in dirty room and place. Though the context emphasizes hygiene, why 

should a girl serve a boy and not the other way? This constructs the gender roles as reflected in the African 

society where women have always served food to males.   

 

Unit 13, page 66 pictures a woman picking tea but the reality is that both genders do this and 

presenting a woman as a farmer only serves to place the female gender to an indoor role. Further, a boy 

who provokes a squirrel is pictured on page 69 while working in a farm. Why is a man not presented at the 

home environment? Probably it is because children and women belong in homes. Kanyotu the boy is a male 

figure and is presented as a solution maker. According to the passage, the boy Kanyotu pushes sticks into 

a squirrel’s hole and only runs away when the squirrel jumps into his trouser. The conclusion made is that 

boys are adventurers, brave and courageous.    

 

In unit14, page 70 and 72, two women and a girl are pictured. The women are carrying buckets of 

water and the accompanying passage describes the drought. Fetching water is a traditional role of women 

and girls in an African setting. The small school girl claims that a book belongs to her. The girl is pictured 

as a pupil. The fun spot passage on page 73 pictures and personifies hare and hyena as males outwitting 

each other to own a herd of cattle. Among some African communities cattle ownership is a sign of wealth 

used for dowry payment. Men are thus presented as wealth owners. 

 

Unit 15 page 74 and 75 male soldiers are pictured firefighting. The accompanying passage is a 

story of a boy, Tito discovering fire razing the staffroom while a female teacher, Mrs. Mutune is in class. 

Although she removes students to safety, it is the male principal who calls the ambulance and the army to 

put out the fire. In the end it is Tito who is congratulated and promised a bright future in the firefighting 

career. The scenario presents the two males as not only brave but problem discoverers and solution seekers. 

While the heroic Tito discovers a problem, the male head teacher seeks the solution.  

The next pages: 76, 78, and 79 are predominantly positive pictorial representations of the male gender. On 

page 76, two males are pictured in a fire station, one inside a firefighting engine. Page 78 presents a male 

chef while page 79 presents four males; two are prison warders and one is a young male prisoner Kigo, 

seeking his way out of a prison only to end in another. The fourth is a male pilot whose plane flies into 

birds at 700 km/hr but no injuries reported. The male gender is presented as involved in out door professions 

such as firefighting, hospitality and aviation industry, and security.  

  

Unit 26, entitled, ‘Patience is… “There are 2 females, a mother and her daughter and a male, a boy 

on page 132. On page 133 there is a picture of 1 male and female standing side by side with the mother 

holding a baby. This places the mother in a home and baby care position as it is in the society. The 

accompanying passage on pages 132-133 begins with “Patience, wait for mother to cook” thus continues 

with the gender construction in the society of women as belonging to the kitchen. Page 135 presents three 

pictures of a man under a shade in the fun spot section, a man taking breakfast, a male butcher and a female 

buyer. The representation enhances the woman in a home care and indoor activity of preparing food while 

the man is outside there refreshing and recreating.   

 

Unit 29 page 144 presents a man and a woman in a Hindu wedding. On page 146, there are 5 pictures 

where a woman cleans up a place; two women prepare to serve food, while the other decorates the house. 

The other two pictures present two boys dancing and cooking respectively. There is fair gender visibility 

representation in the ratio of 4:4 but women major in the homecare role while only a picture presents males 

and boys as such in the same role of cooking. The fun spot on page 147 has a picture of a man and a captive 

girl. The accompanying story presents the girl as clever leading to her escape.  

  

Units 11, 19-21,25, 27 and 29, women are almost equally and favorably portrayed in terms of their 

visibility, and gender roles. This perhaps presents the changing world and the gains made through gender 

affirmative frameworks in the country. Of the many studies reviewed, Deliyanni-Kouimtzi (1992) explored 

the occupational roles of men and women in Greek primary school books and found that these textbook 

contained more working women after principles of gender equality were applied in education. However, 
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only 13.6% of women were portrayed as paid workers as opposed to 53.2% of men (p.77). This reflects the 

progress made so far.  

 

The male gender is presented in superior position of power, leadership and control as opposed to 

women‘s homecare status signifying domesticity. However, there are representations of de-gendered roles 

depicting pictorially girls and boys, men and women in equal ratio though they are fewer. For instance, 

men cook on page 146 and women teach page 139 thus exposing both genders to real world without 

confining the woman/girl to the traditional home environment. This attempt at gender balancing is marred 

by tying girls and women to traditional roles outside home. There is an instance of female tailors and 

cleaners on the street on page 46 using primitive tools while men use modern tools. Girls and women are 

depicted as concerned with choosing dresses as in page 132-133 portrays authors’ insensitivity in 

deconstructing gender roles. 

 

Hartman and Judd (1978) found that the ESL materials reflected sexist attitudes and values. 

Occupational roles for women were traditional and limited just as reflected in this study. They also found 

that masculine generic construction were used more often than feminine generic constructions in the 

textbooks www.sciedu.ca/elr English Linguistics Research Vol. 1, No. 1; 2012 Published by Sciedu Press 

44 ISSN 1927-6028 E-ISSN 1927- Generally, the textbooks stereotyped sex roles including the over-

emotional female; house work and child care as female–exclusive domains; Women were portrayed as 

superficial, while men were cast as helpful and patronizing (Hartman & Judd, 1978, p. 390-391)Women’s 

limited roles may contain the writers’ worldview. A worldview perpetuates certain social values and norms 

attached to both gender and it shapes expectations about what types of jobs males and females should do 

and how they should do them. One other possible reason why female occupation is limited may be attributed 

to stereotypes. The negative cliché and perceptions based on falsehoods and generalities have been around 

us for thousands of years and influences each generation. Women tend to be placed in a limited series of 

roles as mothers, housewives, tailors and nurses. Nonetheless, these clichés are obsolete gender stereotypes 

today.  Everyone knows that girls do not have to be housewives but can be leaders and firefighters, whilst 

men can nurse babies without shame. The publishers and authors have presented females having limited 

occupational roles because they may have been influenced by these baseless truisms. If females believe 

them, they eventually become nurses or tailors and they may be deprived of becoming firefighters, doctors 

or engineers. Similarly, the findings concur with Jackie and Collins (2010) study which also depicted 

women in a more limited range of social roles.  

 

Male/Female Job Types,  

 

Unit 7 presents a passage entitled, “Boazi’s first day at the office.” Boazi is a new male officer received by 

a male manager. So the message could be simply that a manager’s portfolio is a preserve of the male gender.  

 

Unit 12, page 60 has the picture of a pastoralist woman tethering a camel which is part of their role 

among the nomads and the pastoralist in Kenya. The passage on this unit on page 61 has three male 

characters arguing about the benefits of a cow to a man. The insinuation is that cows are important because 

they are used to pay dowry which is currently a debatable gender issue in Kenya. The rest of the passage 

extols the gendered male occupations of drumming, and shoemaking. On page 62, there are two females 

pictured, a mother Mrs. Okwiri and her daughter. The extended passage on page 65 presents a pastor 

running away from the pulpit because swam of bees has attacked while his congregation of men and women 

are pictured following suit. The point is made though that it is the male to be a pastor as the saying goes, 

men of clothe is an expression referring to clergy, a preserve of the male gender.  

 

 

In unit 15, there are six people pictured on page 80. The male to female ratio is 5:1. The passage 

presents them in a neutral light except that the boat driver and other adventurers’ occupants are male with 

only a girl amongst them.   

 

Unit 17 page 84-85 is on a visit to Matunda Canners where class 5 pupils in the company of their 

science teacher, Mr. Kisa tours a manufacturing factory. While it is positive that a girl Chebet poses an 

intelligent question to the workers, the workers are a100% men. There are 7 men pictured doing various 

jobs and no woman. This casts the male gender positively because girls are perceived to fear science and 

mathematic and would not be found in such an out door activity as working in a factory. Furthermore, why 
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should the science teacher not be a female one? On page 89, a woman is pictured pounding something in a 

traditional home set up. This confirms that women are home makers and are confined to a home 

environment.  

 

In unit 18 entitled, ‘When I grow up,’ there is a picture of a male scarecrow in a wheat farm and 

right below it, is a picture of a female tailor. Benta’s ambition in corresponding passage is to be a tailor 

because she thinks she doesn’t know math. This presents tailoring as a feminine occupation left for minds 

that are not good at math and sciences 

 

Sex-Biased Activity Types 

 

Unit 5 entitled, “Sakita and the bicycle” has an equal pictorial representation of a man and a woman 

on page 26 who had gone to the market and the story of two girls; Tabitha and Sakita learning to ride a 

bicycle. Sakita has an accident and has a lot of pain but shows it to no one which is contrary to societal 

expectations of a girl’s behavior. However, considering that on page 12, a picture of a boy who gets a car 

accident is not very conspicuously presented, one can conclude that a girl’s accident is with a less superior 

technology compared to the boy to insinuate inferiority among the female gender.   

 

Unit 7, on page 39, a young boy who fails to hang his mother’s call and cut it by returning the 

receiver is pictured together with his mother. This ridicules the boy Mambo but at that age, boys are 

expected to experiment and venture a lot hence it is a feat. The absence of a young female experimenting 

with technology sends the wrong signal of females and their fear of technology.  

 

Unit 8 has the title, “Etu is buried”. There are two sets of pictures on page 40, namely: A and B. A 

has people making merry with the ratio of male to female being 5:4 respectively.  B has mourners in a 

procession as 5 men carry the coffin led by two other males, presumably a pastor and his assistant. The 

conclusion drawn is that females are associated with fun and partying while they stay away from difficult 

matters of life and death. On page 41, the majority mourners who are pictured beside the grave as the coffin 

is lowered are all male except 3 females. In the accompanying passage, it is Mrs Etu’s weakness and 

emotions before death that are pronounced as the males busy themselves to organize his funeral. This clearly 

defines the gender activity types about men and women.  

 

Unit 9, entitled “The clean-up” has a pictorial presentation of 2 females and 4 males engaged in a 

clean up exercise. This portrays a typical presentation of work between the genders since more males are 

associated with outdoor activities as compared to fewer females. However, the passage has a positive action 

because it is a woman who takes the initiative to successfully mobilize men and women to clean the Ngaza 

city. On page 51, there is a picture of a school girl at the door and the persona is complaining that the little 

girl soils the carpet and has no business in the house yet in reality it is the boys who would always play 

without regard for cleanliness.  

 

Unit 10, page 55, there is a picture of a male lying down perhaps signaling the nature of the male 

gender’s preoccupation with recreation.  

In unit 18 entitled, ‘When I grow up,’ there is a picture of a male scarecrow in a wheat farm and right below 

it, is a picture of a female tailor. Benta’s ambition in corresponding passage is to be a tailor because she 

thinks she doesn’t know math. This presents tailoring as a feminine occupation left for minds that are not 

good at math and sciences. On page 93, there is a group of male footballers pictured and a mixture of male 

and female spectators. It is apparent that the ration of men exceeds women.  

 

Unit 21, page 104, 105 is a personified donkey whose gender is neutral. There is a boy and a master 

in the passage, both are male. The boy is pictured lashing at the donkey.  This is an imbalanced 

representation. On page 107, there are 5 females and 5 males pictured doing all sorts of things which is a 

fair gender representation. One girl writes a letter, the other sewing a dress while the other three, order food 

and drinks. Two males are ordering foods and drinks, another writes a letter and of the other two, one cuts 

a tree and the other is a barber. The female here is still portrayed in an indoor activity like tailoring. 

However, on page 109, there are two males, kobokobo and his son and no female. Kobokobo and his son 

are negatively represented as stupid and blind followers of people’s advice but are definitely portrayed in 

an outdoor activity.  
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Unit 22 page, page 112 there is a picture of a man who has photographed a lion just above him on 

a tree, a mark of bravery. Page 114 has 6 pictures all of whom are males pointing to an imbalanced 

representation.  

Unit 27, on page 139, there are five pictures with a total of five females and 5 males. This is equal pictorial 

illustration. The first picture is a female teacher with her 2 male pupils and a female pupil. The second is 

where a girl is brushing her teeth, the third is a mother commanding her son to go to bed and the last is 

where a man sends a boy to a drug dealer as insinuated in the accompanying passage.   

 

Masculine Generic Constructions 

 

Unit 1 page 2 has 6 pictures of male facial expressions for communication against 0 females. The 

six men are named thus: Maneno, Matata, Omoremu, Shaka, Omuri and Muvoreri. It is interesting to note 

that on the same page, the reading passage’s main character is a girl named Moraa sitting between two men 

on her journey to school. Even though one may appreciate the representations of the two gender realities, 

one would still question why Moraa is pictured sitting amidst 2 males who end up manipulating her in a 

bus on page 3. The message seems to suggest that older males will always outwit younger females for their 

selfish gains and girls and women should be careful. This perpetuates traditional gender views of women 

as being weak, vulnerable and naïve. Indeed, on page 7, the ideology is established when a picture of a man 

carrying a lion on his shoulder is portrayed as 3 boys argue about their father’s achievements and prowess 

in a passage: one father is the fastest football player in the world while the other father can shoot an arrow 

to a tree, run and intercept it mid-flight. The third father, can catch a lion, tame it and take it home as a pet. 

These findings resonate with Hartman and Judd (1978) who reviewed several then–current TESOL 

textbooks and examined the images of women and men, the order of female-male mention, and stereotyped 

roles for females and males.  They found that women were underrepresented in the textbooks; the worst 

ratio of males to females was 73 percent to 27 percent. In general, throughout the textbooks, stereotyped 

sex roles were rampant, including the passive, weak female children; and active, bold male children 

(Hartman & Judd, 1978, p. 390-391).  

 

In unit 2, on page 8-9 Kabetu and Sidi are respectively designated gender personalities of male 

intelligence as opposed to female naivety when Kabetu is pictured calling the police on phone to arrest 

robbers as his cousin Sidi merely looks on in fear insinuating she is playing second fiddle to the boy. The 

accompanying passage tells this story candidly.  

 

On unit 3, page19, there is a pictorial representation of personified female insects; a louse and an 

ant to whom feminine gender is attributed. The two insects argue and prepare for a beauty contest. This 

presents the stereotypical preoccupation of women and girls with beauty at the expense of major issues of 

the day. Indeed the reading passage on this unit is a poem on ageing and a frail granny is pictured washing 

her face with a white liquid which turns out to be milk. Her aging process is described negatively and as 

contradictions. For example, the cup she is holding in her hand is the same one she is looking for under the 

bed, she puts salt in the tea instead of sugar e.t.c. In short, the aging poem depicts the female gender 

stereotypically and characteristically as nagging, imbecile, weak, forgetful and stupid in old age.  This 

presentation of women and mentioning of age is always an unwelcome gesture in the female circles and 

perpetuates gender stereotypes. In an investigative study by Peterson and Kroner (1992) on gender bias in 

textbooks for psychology and human development, they demonstrated that females were frequently 

portrayed in negative and gender- biased ways (pp. 34-35) as confirmed in this study.   

 

On page 22, unit 4, there is a picture of both school boys and girls visiting a circus. Girls are not 

given any meaningful roles and together with the boys watch excitedly and are thrilled to see a man eating 

fire, a dog climbing a tree, and a monkey riding a bicycle. Page 25, has a picture of a male named Katu, 

presented as a renowned, daring and superior mountain climber. Males are more visible than females in this 

unit just as Arnold-Geritty (1978) suggests.  

 

Unit 6, entitled, “Does your matatu go to Kisasi” illustrates a male conductor and remotely pictured 

passengers. The passage on the same unit however, presents a young girl, Asha who meets a rude man in 

the vehicle. A woman with a baby enters and Asha evacuates her seat for her. She offers to carry the rude 

man’s bag thinking it is Asha’s.  The rude man grabs his bag and alights. He is roughed up by other men 

pictured on page 31 who thinks he is a thief but is saved by Asha as three other women simply look on. 

This unit presents women as helpless and weaker gender that is vulnerable to the whims and powers of 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

97 

 

men. On page 35, a picture of a man and a woman is presented on a table. The message in the passage 

shows that the woman is preoccupied with food which makes her husband hungry.  

 

On page 45, unit 8, a boy Lokiti steals an egg but before he cooks it, his mother discovers when he 

sits and breaks the egg that diffuses a foul smell. The passage presents the boy as naughty which is the 

expectation of the society. However, in a poem about “the dead and the living,” the poetic character is a 

female who gets out discovering whether the living could outnumber the dead. And when she died, she left 

a note stating that she is gone to count the dead. It sounds philosophical and ridiculous though the thought 

is apparently a mark of intelligence. Such representation is slightly objective and balanced. 

 

Unit 12, page 65 has another passage and picture of a man unraveling a puzzle of getting his sweet 

potato, goat and a leopard across a river because he can only carry one at a time. This presents men as 

problem solvers and thinkers in the society. Unit 15, on page 83, two boys are pictured heroically swimming 

in a crocodile infested river and evades a crocodile attack.  

 

In unit 18 entitled, ‘When I grow up,’ there is a picture of a male scarecrow in a wheat farm and 

right to show male figures authority in protection and security. The scarecrow has to be a male to exercise 

power; male images are enough to scare birds and animals from the farm. Unit 19, page 94 and 95, there is 

a passage on Fashion Show that personifies 6 animals crocodile (she), hyena (He), Giraffe (she), ostrich 

(he), leopard (she), and hare (he). Their gender representation is in the ratio of 3:3.The gender of the 

commentators and the judges is neutral. This is a fair representation of both genders in a curriculum 

material. On page 99, the story of Nyalulu, a female presents a timid and fearful girl who screams at the 

top of her voice because of a soft rattling sound of a trail of toilet paper roll. There are 2 females and 2 

males in the picture. This is a neutral representation though the fun spot passage casts the female gender in 

a negative light.   

  

Unit 22 page 112 there is a picture of a man who has photographed a lion just above him on a tree, 

a mark of bravery. Page 114 has 6 pictures all of whom are males pointing to an imbalanced representation. 

Page 115 has two boys pictured to illustrate how to survive a crocodile and a rhino attack respectively. A 

boy holds tight the mouth of a crocodile and the other stands still in front of a rhino. The two are represented 

as brave.  

Unit 23 page 119 presents Mwambao, a male pictured walking in the forest alone. This is a mark of 

bravery. In unit 24, entitled, What an Amazing sight,” there are two males against 2 females pictured on 

page 122. On page 125, a man is pictured bravely carrying a panga (machete) and ready to strike a young 

boy pictured, only to realize that it is his son who had frightened him. Page 127 fun spot has a picture of a 

boy with his dog in tow.  All this extols bravery.  

 

Unit 27 page 136 has a passage on the famous Giriama legend, Mekatilili wa Menza, a Giriama hero 

who led them to war against the European. This gives the woman a positive attribute but its representation 

is in the context of mythical narratives which mystifies the female ability. Unit 28 is entitled, “The Ostrich”. 

It has a story picture of a man being chased by a lion but when he climbs a tree near a dam for safety, he 

meets a snake and saves himself by diving into the dam. This is a heroic act.  Back in school Tito, pg 74 

and the head are the rescuers who discover the fire and call the firefighters signifying masculinity. These 

scenarios indirectly reveal the position of the girl/woman as an underdog under the protection of male 

superiority and domination.  

  

Visibility of Genders  

 

Unit 4, pages 20,22, 25, there are pictorial presentations which predominantly portray the male 

gender as achievers. There are 7 males ranging from 4 young boys, middle aged man on a mountain peak 

and two elderly males. The accompanying passage explains the pictures and represents all the males as 

recognizable achievers since independence (1963) through 1998 as seen in the captions. 4 boys climb 

Mount Kenya successfully, Munyao Kisoi, the man who mounted the Kenyan flag on mount Kenya and in 

politics, a former president of Kenya, Daniel Moi bestows honor upon Munyao for his feat. Even the naming 

of the three peaks on Mt. Kenya is after male achievers of the Maasai community of Kenya, namely; Batian, 

Nelion, and Lenana. The passage is also completely dominated by boys and even the teacher is a male. 

Similarly, Arnold-Gerrity (1978) in another study performed a content analysis of a 1976 series of primary 

school reading textbooks, examining the visibility of female characters. She discovered that for grades one 
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and two, there were twice as many male-oriented stories as female-oriented ones in the first four textbooks. 

In grades three and four, male-oriented stories were five times as frequent, and in the two textbooks for 

grades five and six, there were three times as many male-oriented as female-oriented stories. 

 

The illustrations, messages in units 18, 23-24, 26, and 28 confirm an earlier study by Ansary and 

Babaii (2003) who explored the status of sexism in current ESL/EFL textbooks in Iran. They found that 

‘women suffered most obviously from low visibility’ (Ansary & Babaii, 2003, p. 69). The ratio of females 

to males was 1 to 1.4 in the texts and 1 to 1.6 in illustrations. They discovered that of the total 40 topics in 

dialogues, 27 topics were male-dominated ones. Similarly, Peterson and Kroner (1992) investigated gender 

bias in textbooks for psychology and human development and demonstrated that representation of work 

and behavior of males significantly exceeded the representation of females. Females on the other hand, 

were frequently portrayed in negative and gender- biased ways (pp. 34-35). 

 

The text thus presents an almost equal number of women and girls to remedy this ‘oversight’. The 

pictures powerfully illuminate gender images than statements for children at this level (Std. 5). We may 

accept that the attempt to show both genders in school page 139 consistently is a reflection of some extent 

to which gender realities have changed. At school there are both male and female teachers. Never the less, 

patriarchy is portrayed in the text with girls presented in captive situations such as Wakesho kidnapped in 

unit 3 and 29 the chief’s daughter.  

 

From the content unit 11-17, the males are more than thrice visible than females and are portrayed 

in masculine and outdoor activities compared to their female counterparts. This resonates with Arnold-

Gerrity (1978) study examining the visibility of female characters. She discovered that for grades one and 

two, there were twice as many male-oriented stories as female-oriented ones in the first four textbooks. In 

grades three and four, male-oriented stories were five times as frequent, and in the two textbooks for grades 

five and six, there were three times as many male-oriented as female-oriented stories. She also found that 

men were portrayed four times in many well paying occupations compared to women and that the females 

were most frequently portrayed in home chore roles of motherhood, occupied with household tasks and 

serving their families as either mother or wife. 

 

Unit 15 is dominated by males and females are invisible. Page 74 and 75 male soldiers are pictured 

firefighting. The accompanying passage is a story of a boy, Tito discovering fire razing the staffroom while 

a female teacher, Mrs. Mutune is in class. Although she removes students to safety, it is the male principal 

who calls the ambulance and the army to put out the fire. In the end it is Tito who is congratulated and 

promised a bright future in the firefighting career. The scenario presents the two males as not only brave 

but problem discoverers and solution seekers. While the heroic Tito discovers a problem, the male head 

teacher seeks the solution.  

 

The next pages: 76, 78, and 79 are predominantly positive pictorial representations of the male 

gender. On page 76, two males are pictured in a fire station, one inside a firefighting engine. Page 78 

presents a male chef while page 79 presents four males; two are prison warders and one is a young male 

prisoner Kigo, seeking his way out of a prison only to end in another. The fourth is a male pilot whose plane 

flies into birds at 700 km/hr but no injuries reported. The male gender is presented as involved in out door 

professions such as firefighting, hospitality and aviation industry, and security.  

 

Unit 21, page 104, 105 is a personified donkey whose gender is neutral. There is a boy and a master 

in the passage, both are male. The boy is pictured lashing at the donkey.  This is an imbalanced 

representation. On page 107, there are 5 females and 5 males pictured doing all sorts of things which is a 

fair gender representation. Unit 22 page 112 has a picture of a man who has photographed a lion just above 

him on a tree, a mark of bravery. Page 114 has 6 pictures all of whom are males pointing to an imbalanced 

representation. As far as visibility is concerned, the current study confirms Amanda and Sakwa (2012) 

discovery and Malava (2012) finding that female role models are under-represented in the texts and suffers 

low visibility and that male members outnumber the female gender as used in illustrations.  

 

SUMMARY AND CONCLUSION 

This study has explored the textual reality created by one case of a curriculum material used in the 

classroom process in terms of gender presentations. It has raised issues that seem to dog the effective gender 

balance initiatives as far as teaching and learning materials are concerned. At the center of this discussion 
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are the print texts and content analysis with regard to specificities such as gender representation in texts 

such as pictures and images, activities and tasks, examples and illustrations.  It has looked into 

appropriateness of the text as a gender instrument in the hands of teachers and learners to address gender 

issues and concludes that more needs to be done including gender mainstreaming if the society is to wake 

up to the realities of gender imbalances. This study confirms other scholars’ claim that curriculum materials 

may be replete with various kinds of prejudice and negative attitudes toward different groups of people, i.e, 

women, children, the old, the disabled and so on. It purposed to investigate gender consciousness in a 

primary five school textbook authorized by the government of the Republic of Kenya. The findings of the 

study indicated that: a) Males and females work in restricted occupational but stereotype sex roles b.)  Males 

and females are represented in the textbook performing male and female job types c.) Both genders are 

depicted in typical sex-biased activity types d.) Men are presented in masculine generic constructions and 

e.) Men are more visible than women in illustrations and passages.  The gender constructions conform to 

societal expectations about male and female roles, jobs and activities which reduce women to indoor home 

based visibility while men are given exposure in outdoor activities.  

 

RECOMMENDATIONS 

 

The findings are of great interest to curriculum developers and publishers who are charged with the 

responsibility of implementing curriculum and they should be made more aware on strategies of improving 

the quality of gender equality in the content and pictures of the school textbooks.  

 

Curriculum designers should utilize this study to review the critical biasness against either gender in the 

illustrations and passages of school texts during curriculum material evaluations. In brief, syllabus 

designers are advised to ensure equilibrium between male and female character representation, occupational 

roles, social activities, and the visibility of males and females when selecting school texts.  

 

The researcher recommends that such texts should be revised by publishers to be in tandem with the 

country’s 2011 gender policy document and that a censorship threshold be legislated to the same effect. 

Further case studies that can generalize findings should also be executed across the curriculum to evaluate 

the extent to which publishers of school texts address gender biases.    
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Abstract 

A nation that is aspiring for greatness, self-sufficiency, political and economic emancipation cannot afford 

to escape from effective system of managing teachers’ education which can only be managed through 

effective management mechanisms. A teacher is an individual who must have undergone the necessary and 

recommended training in a teacher training institute and charged with the full responsibility of managing 

the classroom in such a way as to enhance the learning behavior of the learners. Therefore, this study 

investigated management mechanisms and teacher education for sustainable development in Nigeria. The 

study adopted the descriptive survey research design. The population of the study consisted of three 

thousand, two hundred and seventeen (3,217) personnel’s from 36 states and Abuja. The sample for the 

study was 370 (222 lecturers and 148 Management staff) personnels of National Teachers Institute in 

Nigeria, selected on the basis of six lecturers and four Management staff from each state of the 36 states 

and Abuja through the use of simple random sampling technique. The instrument for data collection was a 

20- items questionnaire titled: Management Mechanisms and Teacher education Questionnaires 

(MMTEQ). Two research questions were answered using mean and standard deviation while t-test was 

used to test the null hypotheses at P<0.O5 level of significance. The instrument was duly validated by 

experts and the reliability index determined using Cronbach Coefficient Alpha which yielded 0.82 and was 

considered adequate for the study. Findings show that the management style does not include lecturers in 

decision making in managing the National Teachers Institute. Another finding also shows that lecturers 

generally disagreed with the style of management mechanisms used for managing the National Teachers 

Institute. These findings imply that there is need for effective and efficient management mechanisms in 

managing teachers’ education in the National Teachers Institute. It is therefore recommended that, the 

management staff should use regular staff meetings as a good mechanism for discussing vital issues of the 

National Teachers Institute administration and the management should also involve lecturers on issues 

about staff welfare and promotion. 

 

Keywords: Management Mechanisms, Teacher Education, Sustainable Development.  

 

INTRODUCTION 

The importance of education for social, political and economic development is not in doubt and 

there is a glaring consensus that education is the catalyst for sustainable national development. To achieve 

this, requires highly qualified teachers who are equipped with desirable knowledge, competencies and 

commitment and are empowered to perform their multiple tasks in the classroom, school and community 

in a truly professional manner.  For any society to enjoy remarkable progress, the teacher who is the hub of 

teaching and learning must be imperative because no nation can rise above the teacher. Thus, teacher 

education is the process which nurtures prospective teachers and updates qualified teachers’ knowledge 

and skills in the form of continuous professional development. It is on this basis that education managers 

play several roles in teacher education in Nigeria.   In view of the above, the worth of an individual’s 

contribution to national development should be recognized through teacher education. Teacher education 

can be enhanced and empowered through the proper management mechanisms.  

 

Management in the view of the Pitan (2013) is a process of planning, organizing, directing, 

implementing and evaluating input resources for the purpose of producing outputs in the form of goods and 

services. Resources in an organizational management are both human and material resources. This implies 

that management involves effective allocation of material inputs and directing of human resources into 

production, through proper planning and control mechanism, for the purpose of producing the desired 

results. Those who focus specifically on human resources aspect according to Okoye (2002), often view 

management as guiding and directing people towards the achievement of organizational objectives. The 

management of the teacher education through effective and efficient mechanism is paramount to sustainable 

development in Nigeria. Therefore, in a nation’s educational system, the teacher is a key human resource 
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that is required to have access to quality teachers education programme, with good management system in 

achieving the desired results. Management is the process of planning organizations operations in order to 

achieve a coordination of human and material resources essential to the effective and efficient attainment 

of set objectives. It is also viewed as the art of purposeful action of planning, organizing, directing, 

communicating and controlling scare human and material resources to achieve organizational goal   

(Onuselogu, 2013). 

 

Management mechanisms are organizational or structural means used to promote effective 

management system. It also involves some organizational arrangement or social structural means of 

facilitating management system (Fernandez and Sabherwal, 2010). The four control mechanisms of 

management are planning, leading, organizing and controlling (O’Connor, 2015). Certainly, planning 

involved the creation and maintenance of operating plan by the senior management in order to achieved the 

organizational goals. A good school administrator communicates with his staff and encourages them to 

maximize their productivity. Regular staff meetings are a useful mean of communication. Organizing the 

curriculum activities yearly and maximizing the resources of the institution is the key to an optimal 

organizational structure. There are many controlling mechanisms in an institution. A strong human 

resources department controls managers and prevent personnel abuse. Employee performance reviews and 

incentives assist in the control of employees. 

The Nigerian National Policy on Education (FGN, 2004) unequivocally states that no education 

system can rise above the quality of its teachers. This expression sets standard for the education in Nigeria. 

Education can be regarded as the key that unlock the personal development, national potentials, and all 

other kinds of rights in the world. The increasing awareness of the importance of education for sustainable 

development in Nigeria can not be overemphasized. The success of education in Nigeria depends 

particularly to a very large extent, on the teachers education, which pave ways for regular supply of teachers 

in adequate quantity and quality to primary and secondary schools in Nigeria. The Nigerian National Policy 

on Education (FGN, 2004) asserts that no nation can achieve economic, social, technological progress 

without a good system of education. Teaching involves the use of wide body of knowledge about the subject 

being taught. Teachers at all levels of the educational system are very important in the overall development 

of Nigeria.  

 

Teachers’ education is the process which nurtures prospective teachers and updates qualified 

teachers’ knowledge and skills in the form of continuous professional development. It is on this basis that 

education managers play several roles in teacher education in Nigeria. The terms, teachers’ education 

revolves around the policies and procedures designed to equip prospective teachers with the knowledge, 

attitude, behaviour and skills required in effective classroom teaching and in other educational gatherings 

(Fabunmi, 2005). Teacher education also refers to the totality of deliberately designed programmes and 

exposure meant to turn individuals into teachers and to sustain them throughout their career as 

professionals. Suleiman  (2012:106) defines teacher education as the means through which trainee teachers 

are trained. Teacher education is a process whereby the prospective teachers are provided with the 

opportunity to develop cognitive perspectives, affective dispositions and psychomotor competencies, which 

will imbue with the qualities, capacities and capabilities for teaching. The professional preparation of 

teachers is therefore, the central focus of teacher education.   

The need for teacher education 

Teacher education is policies and procedures designed to equip prospective teachers with the 

knowledge, attitude, behaviors and skills they require to perform their tasks effectively in the classroom, 

school, the church and the local unit .The term teacher education which may give the impression that the 

activity involves training staff to undertake relatively routine tasks) seems to be losing ground to teacher 

education (with its connotation of preparing staff for a professional role as a reflective practitioner). The 

objective of Nigerian teacher education should emphasize 21st century in the training of highly motivated, 

conscientious and successful classroom teachers for all educational levels. It should encourage in potential 

teachers, a spirit of improving creativity, nationalism and belongingness. It should help the prospective 

teacher to live into the social life of home and community which provides him with intellectual and 

professional backgrounds, adequate for his assignments. In fact, the Nigerian teacher education in the 21st 

century should produce knowledgeable programme and effective teachers who can inspire children to learn. 
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These objectives are to be obtained with the efforts of the educational administration, which is saddled with 

various responsibilities of managing the human, financial and material resources of the school. 

Aims and Objectives of Teacher Education in Nigeria 

 

Therefore, the aims and objectives of Teacher education in Nigeria is anchored on five value objectives 

enshrined in the National Policy on Education (FGN,2004) 

These are: 

a. To produce highly motivated, conscientious and efficient classroom teachers for all levels of our 

educational system. 

b. To encourage further the spirit of enquiry and creativity in teachers. 

c. To help teachers to fit into the social life of the community and society at large and to enhance their 

commitment to national objectives. 

d. To provide teachers with intellectual and professional background adequate for their assignment and to 

make them adaptable to any changing situation not only in their country but inthe global world. 

e. To enhance teachers commitment to the teaching profession. 

 

However, it is evident from the above that the aims and objectives of teacher education in Nigeria should 

not just be the production of teachers in large quantity; rather they must fulfill the three major thrusts of: 

a. Possession of certain positive qualities. 

b. Possession of professional skills, techniques and ICT. 

c. Possession of a body of knowledge and understanding. 

 

The Teacher Education and Sustainable Development 

The teacher stands out as one of the most important factors determining the quality of education and its 

contributions to national development. Certainly, at every stage of education, people who go to school look 

on the teacher for the acquisition of the desirable skills to enable them become what they want to be. Thus, 

students often look on the personal qualities, their educational qualification and professional competence, 

which are rewarding to the learners. It is on this note that the managers of teachers education need to use 

effective management mechanism in ensuring sustainable development of teachers education in Nigeria. 

Nwagbara (2002) defined teacher as a person that has relevant skills, knowledge and competencies in 

relevant training, in a well-established teachers’ college, or institution. On issues of human resources 

development, the teacher should undergo regular orientation on the capacity building training programme, 

to up-date their knowledge in line with current issues in the World. The two cardinal principles of concern 

in teacher's appraisal are teacher's personal characters and performance effectiveness.  

Fabunmi (2005) defined sustainable development as an economic and social development that 

meets the needs of the present generation without endangering the ability of the future generations, 

satisfying their needs and choosing their life style. The implication of this is that any development that 

aimed at the present socio-economic needs without minding its consequences on the future needs of the 

people is myopic and unsustainable. Similarly, Bryant (2003) ex-rayed sustainable development as policies 

and behaviours that are conceptualized, instituted, maintained overtime and which are considered essential 

to the vitality, general welfare and continued existence of people with the environment. In line with the 

above description sustainable development includes infrastructural, policy and behavioral or attitudinal 

development. These infrastructure, policies and behaviour are programmed, instituted and maintained to 

serve the present and future needs of the people with the environment. Hence, any policy or programme, 

and action that aim at satisfying the present interest, needs of the people and the environment without same 

for the future cannot be termed as sustainable development. This, therefore calls for effective teacher 

educaton with appropriate mmanagement mechanisams that will foster continued positive growth both in 

the system and the learners. 

Statement of the Problem 

The teachers Institute as an educational organization where their daily activities, involves a lot of human 

interactions to realize its stated objectives. The achievements of such goals and the system of activities are 

possible through effective management mechanism between individual and the institution. However, some 

administrators have been greatly criticized for neglecting effective control mechanism in their institutions.  
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It was also discovered that qualified and dedicated lecturers in teachers institute could be frustrated and 

rendered unproductive due to lack of motivation in the teachers institute. In recent time, students’ academic 

achievement in Nigerian secondary schools has been a major concern to the parents and education board 

officers. Research has also shown that some secondary school teachers are lacking instructional 

competencies, resulting to low quality of instruction and indiscipline among teaching staff which also affect 

learning outcomes of learners. These problems reoccur yearly and transformed into major challenges to the 

teaching profession. This study examines the styles of management mechanisms and associated problems 

in NTI’s teachers’ education in order to improve quality of instruction and good students’ academic 

achievement for sustainable development in Nigeria 

 

Purpose of the Study 

The main purpose of this study is to identify the effective management mechanisms that could be 

employed in repositioning teachers education for sustainable development in Nigeria.  

Specifically the purpose of the study includes: 

 

1. To ascertain the style of management mechanisms  used in National Teachers Institute. 

2. To ascertain the problems associated with management mechanism in National Teachers Institute. 

 

Research Questions  

The following research questions were used for the study.  

1.  What is the style of management mechanisms used for managing National Teachers’ Institute? 

2. What are the problems associated with management mechanism in National Teachers Institute? 

 

Hypotheses  

The following null hypotheses guided the study: 

1. There is no significant difference between the mean ratings of lecturers and staff on the style of 

management Mechanism used for managing National Teachers’ Institute. 

2. There is no significant difference between the mean ratings of lecturers and staff on problems 

associated with management mechanism in National Teachers Institute. 

 

METHODOLOGY 

This investigation follows a quantitative research design with a survey approach. The researcher adopted 

this approach because, it permit the use of questionnaire to gather information from the sample group and 

to measure their opinions toward some issue. Population of the study comprises of National Teachers 

Institute (NTI) management staff and lecturers in 36 states and Abuja they where 3,217 in number. The  

sample for the study was 370 personnel’s of National Teachers Institute in Nigeria,  selected on the basis  

of 6 lecturers (222) and 4 staff (148) from each state of the 36 states and Abuja through the use of simple 

random sampling technique. A 20-item structured questionnaire titled: “Management Mechanisms and 

Teacher Education Questionnaire ’’ (MMTEQ) was the instrument for data collection. The questionnaire 

was divided into two sections. Section ‘A’ solicited information on demographic data, consisting of 3 items 

that elicited information on the status, qualification and administrative experience while section ‘B’ 

consisted twenty (20) items on management mechanism for achieving teacher education for sustainable 

development. A 4 point modified scale of strongly agree (SA)=4, agree (A)=3, disagree (DA)=2, and 

strongly disagree (SD)=1 was used for the items. The instrument was validated by two experts, one in 

Science Education and another in the Department of Educational Foundations of Anambra State University. 

The reliability index of the instrument was determined using Cronbach Coefficient Alpha which yielded 

r=0.82 and which was considered adequate for the study. Two research questions were answered using 

descriptive statistic of mean and standard deviation for the analysis while t-test was used to test the 
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hypotheses at p < 0.05 level of significance. An item with a mean score of 2.50 and above was accepted, 

while an item with a mean score of less than 2.50 was not accepted.  

 

RESULTS OF FINDINGS 

 

Research Question 1: 

What is the style of management mechanisms used for managing National teachers institute in Nigeria? 

 

Table 1:Mean and Standard Deviations responses of lecturers and management  staff on management 

mechanisms style used for managing National Teachers Institutes in Nigeria. 

 

S/No Item Description Lecturer 

 

      - 

      X 

Lecturer 

 

 

     SD 

management 

Staff 

    - 

    X 

management 

Staff 

 

  SD 

Decision 

1 Lecturers are involved in 

decision making for 

management 

     2.3      0.8    2.4    0.9 N A 

2 Staff are involved in 

decision making for 

management 

     2.4      0.9    2.3  N A 

3 Lecturers are involved in 

planning activities for 

management 

     2.2      0.7    2.1     0.6  N A 

4 Lecturers are involved in 

decision  made on staff 

welfare for management 

     2.3      0.8    2.2    0.7 N A 

5 Lecturers are involved in 

decision made on students 

discipline 

     2.1      0.6    2.4    0.9 N A 

6 Staff are involved in 

making decision made on 

community participation  

for management 

     2.2      0.7 2.3    0.8 N A 

7 Staff are involved in 

decision made on their 

promotion 

      2.0      0.5    2.4    0.9 N A 

 

 

 

Results in table 1 showed that all the items had mean rating less than 2.50.  This indicated that both 

lecturers and management staff were generally disagreed with the style of management mechanism used 

in National Teachers Institute. 

 

Research Questions 2:  

What are the problems associated with management mechanisms in National Teachers Institute in 

Nigeria? 

 

The mean responses of all items under Table 2 were less than the cut of point 2.5. This indicates that all 

items identified under the research question two were generally disagreed by both lecturers and 

management staff confided that, there are problems related to teachers' education in Nigeria 
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Table 2: Means and Standard Deviation responses of lecturers and management staff on problems 

associated with management mechanisms in National Teachers Institute? 

S/N Items Lecturers 

 

X 

Lecturers 

 

SD 

Mgt Staff 

X 

Mgt Staff 

SD 

Decision 

1 It takes a longer time to  

decide an issue when lecturers 

are involved In making decision on 

organizing activities in the institute 

2.0 0.5 2.3 0.8 N A 

2 Sometimes group decision  

are dominated by small clique 

2.4 0.9 2.1 0.6 N A 

3 A lot of compromise are  

involved in the leadership ability to 

take a decision when  

lecturers are involved 

2.2 0.7 2.0 0.5 N A 

4 Social and group pressures  

may force lecturer to  

conform to Low quality decision 

2.1 0.6 2.4 0.9 N A 

5 Group consensus becomes 

dominant that it override any 

realistic appraisal of alternative 

causes of action 

2.3 0.8 2.3 0.8 N A 

6 Dominant member could  

influence the decision of others 

2.2 0.7 2.1 0.6 N A 

7 Lecturers good opinion is affected 

by management individual interest 

and hidden agenda in the institute. 

2.0 0.5 2.2 0.7 N A 

 

Research Hypotheses 

Hypothesis 1: There is no significant difference between the mean ratings of lecturers and management 

staff on the style of management Mechanism used for managing National Teachers’ Institute. 

 

Table 3.t-test of differences between the mean ratings of lecturers and staff on the style of management 

Mechanism used for managing National Teachers’ Institute. 

 

Respondent       No       Mean      SD         df            t-cal         t-critical           Remarks 

Lecturer            222        2.37       0.9 

 Mgt                                                            219           0.80           1.96         Accept                  

Staff                  148        1.89       0.4  

 

 

The calculated value is 0.80 while tabulated value is 1.96 at 0.05 level of significance. Since the 

calculated value is less than the tabulated value, the null Hypotheses one is accepted. The t-test therefore, 

reveals that there is no significant difference between mean responses of lecturers and staff on the style of 

management mechanism used in National Teachers Institute. 

 

Ho 2: There is no significant difference between the mean ratings of lecturers and staff on problems 

associated with management mechanism in National Teachers Institute. 
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Table 4.t-test of differences between mean responses of lecturers and staff on problems associated with 

teacher education in Nigeria. 

 

Respondent         No      Mean    SD        df        t-cal        t-critical        Remarks 

Lecturers            222       2.44     0.94      

 

mgt                                                         218       0.79         1.96              Accept 

Staff                   148       2.01     0.48 

 

The calculated t value is 0.79 while the table value is 1.96 at 0.05 level of significance. Since the calculated 

value is less than the tabulated value, the null hypothesis two is accepted. The test therefore, reveals that 

there is no significant difference between the mean responses of lecturers and staff on problems associated 

with management mechanism in National teachers Institute.  

 

DISCUSSION OF FINDINGS 

 

The data in table I showed that the lecturers and management staff of NTI agreed that, items 1 which 

said lecturers were not involved in decision making which shows the mean rating of 2.3 which postulate 

in-effectiveness in the style of management mechanism used by the management National Teachers 

Institute. The staff are not also involves in the decision making in the managements process of the institution 

with a mean rating of 2.4 which is less than 2.50 cut of point. Item 3 which opined that lecturer were not 

involved in the planning activity for the management of the teachers institution have mean rating of 2.2 

respectively. Item 4 which dwelt on lecturer Involvement in decision making about staff welfare have mean 

rating of 2.3 which is below the average mean of 2.50. Item 5 which said lecturer were involved in making 

decision on student discipline received mean rating of 2.1 which indicated that, management do not 

involved lecturers in making decision as regards to students discipline in the institute. Item 6 which shows 

that staff were not involve in making decision on community relationship with the institution received mean 

rating of 2.2 this indicated that, management did not involve staff and lecturers on community issues. The 

last item in table 1 shows that staff are not involve on decision made on promotion issues in the institute 

with mean rating of 2.0 respectively. In summary, all the items in table 1have shown that lecturer and staff 

generally disagreed with the styles of management mechanisms used for managing the National Teachers 

Institute.  

 

In table 2, Item 1with mean rating of 2.0 from lecturers and 2.3 for management staff of NTI. They 

both agreed that It takes a longer time to decide an issue when lecturer are involved in decision making. 

This indicated that the respondents generally agreed that management tend to delay an issue, when lecturers 

are involved in making decision on the issue. Items 3 and 4 had mean ratings below 2.5 indicating that they 

are associated problems of management mechanism in institute. This indicted that both the lecturers and 

staff accepted that there are associated problems 

 

Items 5 which have mean rating of 2.3 from lecturers and management staff of NTI agreed that 

smaller group consensus or decision within the management overrides any realistic opinion from other staff 

in the institute. Item 6 have mean rating of 2.2 from lecturers and 2.1 from staff, this indicated that, both 

lecturer and staff agreed that a strong member in the management of the institute could easily influence the 

entire decision of others, which the lecturers viewed as a problem in management mechanism of the 

institute. The last item on the table has mean rating of 2.0 from lecturers and 2.2 from staff. This indicated 

that both lecturers and staff agreed that their opinion is influence by the personal interest and hidden agenda 

of management of the institute.  

 

Table 3 indicated that there was no significant difference between the mean ratings of lecturers and 

staff on the style of management Mechanism used for managing National Teachers’ Institute. Since the 

calculated t of 0.80 was less than the critical t value of 1.96 and the degree of freedom is 219.  It is therefore 

concluded that the mean ratings of lecturers and staff did not differ in all ramifications. Therefore, the null 

hypothesis was accepted. 
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Table 4 indicated that there was no significant difference between the mean ratings of the principals 

and teachers since calculated – t of 0.79 is less than t-critical of 1.96 tested at 0.05 level of significance. It 

is therefore concluded that no significant difference exists between the mean ratings of the lecturers and 

staff on problems associated with management mechanisms in national teachers institute Nigeria. 

 

In discussing the findings, the study revealed that the respondents are of the same opinion in their 

mean rating. It can therefore be deduced that the respondents held the view that if they were involved in 

planning activities and involved in making decision about their welfare. The style of management 

mechanism would have been effective in repositioning teachers education in National Teachers institute. 

This finding agrees with Akinsolu (2006), who asserted that lecturer’s participation in the management 

decision of an institution will yield better administrative outcomes for effective management system. In 

response to research question two, the finding revealed that lecturers and staff agreed to all items listed in 

table 2 were associated problems of management mechanism. All the mean rating of lecturers and staff 

were below 2.50 postulating that, management does not involve them in planning and organizing of 

activities in the institute. This finding laid credence on the findings of Balogun (2010) which opined that, 

apart from being member of senior management, most lecturers were not involved in the planning of 

activities in higher institution. Focusing on the roles of staff in the planning, and organizing process of the 

institute, both staff and lecturers themselves agreed that, they were not involved in planning and organizing 

process of the institute. This finding was in consonant with Akinwumi (2006) who posited that staff of 

teacher institute must be inform about their roles in planning and organizing process for effective 

management system. 

 

Implications of the Findings 

The findings of this study has highlighted that, through the use of effective and efficient management 

mechanisms in managing teachers education in the National Teachers Institute, the  

academic  standard of the institute will be higher and good quality teachers will be produced for primary 

and secondary schools in Nigeria. 

 

RECOMMENDATIONS 

Based on the findings of the study, the following recommendations are made: 

1.  The senior management team should use regular staff meetings as a good mechanism for 

discussing vital issues of the National Teachers Institute administration. 

2.  The management should involve lecturers in every stage of planning activities in National 

Teachers Institute. 

3. Lecturers should be involved in making decision on student academic assessment. 

4. Communication between the management staff and lecturers  should be regular. 

5. The management should endeavor to make quick decision on matters that involve lecturers. 

6. The management should involve staff on issues about staff welfare and promotion. 

 

CONCLUSION 

Quality teacher education implies quality teaching, and quality teaching begets quality education 

which in- turn transforms the society. From the findings, the researcher  concluded that effective 

management mechanism of planning, organizing, controlling and good leadership are what should be 

embraced by the senior management in repositioning the National Teachers Institute for effective and 

efficient management system. Proper communication channel should be harmonized using general staff 

meeting and suggestion box as a medium of getting feedback from the staff. 
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Abstract 

Mobile Number Portability (MNP) is not necessarily a new development in the mobile Telecommunications 

industry as it has been in existence since its initial implementation in Singapore in 1990. MNP enables 

subscribers to change their service providers without changing their telephone numbers. This novel 

technology was launched in Nigeria in 2013 by the Nigerian Communications Commission (NCC) and was 

expected to deepen competition among telecom service providers by improving the quality of service but 

has unfortunately failed to produce the desired impact. Two years after the implementation of MNP in 

Nigeria nothing has changed and as such subscribers are still reluctant to port their numbers due to 

envisaged restrictions. The objective of this research therefore is to identify these MNP restrictions, analyze 

them and ascertain if  they are actually responsible for the non adoption of MNP in Nigeria.  The 

methodologies that we deployed in this research include hypothetic deductive methodology to extract the 

field data using questionnaire method   and the statistical analysis methodology using multiple regressions 

and ANOVA of collected field data to extract the P-value . From the analysis,  the f-cal α0.05 = 4.63609013 

is greater than F-critical = 2.102384 and the P-value of 0.000108001 being less than 𝛼= 0.05 indicates 

that the  null hypothesis which says that “MNP has no relationship with the factors…” is rejected and we 

then accept the alternative which states that “MNP non adoption in Nigeria has relationship with 

factors…”. This has empirically shown that the identified factors are actually responsible for non 

workability of MNP in Nigeria.  This research has shown that if government still allows the existing 

restrictions, subscribers may not be motivated to port.  

 

Keywords: MNP, Subscriber, Service Provider, Donor Network, Recipient Network  

 

INTRODUCTION 

There has been rapid growth in the penetration of mobile telephony services in the last few years. 

Growth, however has neither been exponential in the quality of service offered nor has it provided an open 

platform for fair competition for smaller telecommunication operators.  Subscribers are not satisfied with 

the operators’ services and their frequent derailment from meeting their service level agreements has 

become more challenging. Before the advent of MNP, subscribers are required to give up their mobile 

numbers on changing service providers. This has not only led to untold inconveniences to subscribers but 

also the service providers have capitalized on this lapse to either exploit the subscribers or impose 

unreasonable charges to subscribers. In addition, when mobile numbers have been used in multiple 

important correspondences, it becomes nearly impossible to give up the number for fear of missing 

important calls from old contacts. The picture has now changed dramatically with the introduction of mobile 

number portability (MNP) technology. Mobile Number Portability gives the subscribers the privilege to 

easily change from networks that are not serving them well and also return when the network improves, 

ensuring   greater flexibility and mobility across networks. The essence of this number portability is to 

further stiffen competition among network providers and at the same time ensure better quality of service.  

In MNP terminology, the operator who loses a customer is known as the Donor Operator while the one 

receiving a ported number is referred to as the Recipient Operator. As an illustration, before the introduction 

of MNP in Nigeria, all numbers prefixed with 0805 were routed to Globacom, 0803 to MTN and 0802 to 

Airtel, 0809 to Etisalat. With the implementation of MNP, 0803 numbers for example, can now be ported 

to any network. The Nigerian Communication Commission (NCC) launched MNP in Nigeria   in 22 April 

2013 making Nigeria the 64th country of the world to embrace the scheme. This much awaited scheme at 

last came to be four years after the initial target, (Adekunle, 2013). 

However, contrary to expectations, GSM service providers have latched on to the MNP scheme just 

to broaden the scope of their promos and advertisements rather than improve services as earlier envisaged, 

(Adekunle, 2013). From observations thus far, little has changed in terms of network coverage and the 

volume of dropped calls and intermittent service seizures, and other quality of service concerns. Thus the 
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expectations raised by the MNP scheme are not being fulfilled and Nigerians again are looking to the NCC 

to rein on the GSM operators who have merely capitalized on the scheme to indulge in a wild medley of 

promos without improving their services.  Indeed, MNP seems not to be recording expected success in 

Nigeria with only a handful of subscribers that switched networks within two months of its launch 

(Adekunle, 2013). Subscribers’ lamentations on the traffic lull in the process of porting seem to be hindering 

the scheme. Hence, it is pertinent to state that up till date the launch of MNP in Nigeria, seemed not to have 

recorded expected success. The scheme is meant to compel the mobile network operators to be more 

accountable to subscribers and treat them as kings. It is expected to enhance billing integrity, since operators 

would not want to lose customers who may be willing to shift to another network if they feel short-changed 

by the network’s billing system. In spite of these envisaged benefits of MNP, most subscribers have not 

embraced the scheme.  This work therefore tries to explore some of the factors why MNP is yet to succeed 

in Nigeria, analyze the factors and at the time prove or disprove their responsibility for the non adoption of 

MNP in Nigeria.  

 

    RELATED LITERATURES 

 

The history of MNP started in 1990s with Singapore implementing a limited version of this 

functionality in 1997, Hongkong implemented in 1999, Spain in 2000, and Australia in 2001 and so on and 

so forth  that  as at September 2008, a total  of 48 countries around the world had launched MNP, (Maicas, 

Polo & Sese  2009). The number of countries implementing MNP continued to increase rapidly that by 

2011 also there were 63 countries that had implemented MNP, (Muchiri, 2011).  This wind of the MNP, 

which was only blowing in Europe and America over a decade ago has  even cut across the African 

continent  and Nigeria  in order not to be left behind the wheel joined in  April 22, 2013 to become the 64th 

country of the world to embrace the  MNP scheme,(Adekunle, 2013). Mobile Number Portability (MNP) 

can be defined as the ability of subscribers to retain their phone numbers when changing from one mobile 

service provider to another (Shin & Kim, 2007). It allows customers who wish to switch mobile operator 

to keep their mobile numbers, avoiding the costs of switching to new numbers (Khan, 2012).  MNP entails 

a lot of processes such as porting processes, code of conduct between Donor Operator and Recipient 

Operator, technology used for porting, competition, and customer standards to determine the success or 

failure of MNP depending on how they are implemented by mobile operators.  Mobile number portability 

is simply keeping mobile phone number when moving from the existing service provider to a new service 

provider (Bluehler et al, 2003). There are basically three (3) types of number portability currently being 

implemented around the world as identified by Atiya, 2010 and they include: (a) Location portability (LP), 

(b) Service Portability (SP) (c) Service provider portability (SPP).  

 

Location portability: This is the ability of a subscriber to retain his/her number when changing from one 

physical location to another within the same calling area.  

Service Portability: This is the ability of the subscriber to retain his number as he changes from service 

provider to another, example from mobile to fixed services or from PSTN to ISDN services.  

Service Provider Portability (SPP): The most commonly deployed number portability type, service 

provider portability enables end users to retain their telephones numbers when changing service providers. 

This allows a subscriber to retain his /her number when changing from one provider to another. Service 

provider portability can be Introduce in three ways: geographic, mobile and non-geographic.  

 

Mobile Number Portability in Nigeria 

 

The Nigeria Communications Commission (NCC) on April, 22nd 2013 launched the takeoff of the 

Mobile Number Portability (MNP) scheme (Adekunle, 2013). This is the most collaborative programme 

embarked upon by both the NCC and GSM service providers. The scheme is meant to deepen competition 

among telecoms companies and challenge them to offer improved and affordable services. The GSM 

companies bristled with excitement and Nigerians were full of expectations. The policy took off three years 

after the initial target set in 2009. 

MNP considered a revolutionary step in the development of telecommunications services in Nigeria, 

the policy in a nutshell, enables phone subscribers in a multi-network environment to change from one 

network to the other without changing their telephone numbers, following the granting of a porting request. 

It was meant to make GSM companies sit up and raise their standards, failure of which they risk losing 

their customers. So far, however, the porting game is yet to spiral into a full-scale competitive storm. The 

excitement and expectation which trailed the launch of the scheme has all but died out.  On their part, GSM 
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service providers have merely used the MNP scheme to broaden the scope of their promos and 

advertisements, changed in terms network coverage and the volume of dropped calls and intermittent 

service seizures, and other quality of service concerns. 

But the importance of MNP cannot be over emphasized in  the development of effective 

competition in telecommunication sector. Xavier (2008) stressed that the importance of MNP is very 

paramount, if any country’s telecommunication must grow. On Evaluation of Subscriber Attitude to Mobile 

Number Portability Implementation in Nigeria, Tiamiyu and Mejabi (2012) assessed the attitude of mobile 

telephone subscribers to the implementation of mobile number portability (MNP) in Nigeria. Findings 

revealed that while most subscribers supported the implementation of MNP in Nigeria, a significant 

proportion believed that tariffs would not drop as long as the power problem continued. Furthermore, it 

was found that of the demographic variables, age had the strongest influence on subscriber attitudes and 

this was identified as a strategic focus for network operators and the regulatory authority. Based on the 

above findings and conclusions, they recommended that future work should determine empirically the 

knowledge of MNP of the subscribers in Nigeria and capture the respondents’ intention to port. 

In another research, Nnochiri and Okafor (2014) developed a conceptual framework on user 

perspective on factors of quality of service(QoS) for Mobile SIM networks using 3D fuzzy logic approach 

as a means of enhancing the MNP scheme in Nigeria. They presented a chronological procedure for the 

implementation for both the network integration and the customer perspective on quality of service. The 

work was designed as an initial exploration to demonstrate the feasibility of a flexible trusted platform. 

However, the study did not explore or empirically determine extent of improvement.  Another limitation is 

that the study did not capture the Key Performance Indices (KPIs) of the network regulators for switching 

as a result of mobile Number Portability availability. And as such they suggested that these shortcomings 

could be examined in further studies. 

 

     THE RESEARCH PROBLEM 

 

Despite the fact that MNP has been introduced in the Nigerian telecommunication industry, it has 

neither produced the desired effect nor provided the needed impact on the sector. Subscribers are still 

unwilling or reluctant to embrace the MNP scheme. And as a result, subscribers are still facing switching 

costs associated with informing people about new number change, printing new business cards, missing 

valuable calls from people that do not have the new numbers, etc. Some subscribers for fear of losing 

contacts are forced to stay with a particular service provider irrespective of the cost, or poor service.  

 

 

   OBJECTIVES OF THE RESEARCH 

 

The objective of this research is to find out why Nigerians have not fully embraced the deployed 

Mobile Number portability, identify the factors responsible for the non expansion of MNP in Nigeria 

analyze the factors   and come up with recommendations on the way forward towards the success  of MNP 

in Nigeria.      

 

 

  SIGNIFICANCE OF THE RESEARCH 

 

The importance and the inevitability of this research are very obvious. Though there is a growing 

disillusionment by Nigerians on MNP because of the prevailing poor quality of   service, network failure, 

increment in call tariffs etc and the inability of MNP to help resolve these issues which is affecting business 

transactions that are dependent on communication. And as such many subscribers and operators have 

kicked against MNP in different ways. For instance some subscribers believe that instead of waiting for 

48hrs to port their numbers, they would rather purchase a new SIM and start using almost immediately.  

They have forgotten that a new SIM implies a new identity and cost of informing friends and business 

associates about a new number change will at the end of the day be more than the cost of porting a number. 

Operators on the other hand have claimed that Mobile Number Portability is unnecessary and that it is an 

unwarranted expense, using assertions that the sector is already highly competitive and have suggested 

alternatives such as personal numbering and Universal Personal Telephony (UPT).  But, these are not 

substitutes to MNP, but are rather expensive, value-added services. The sector may be competitive as they 

claim but with Mobile Number Portability in place, the remaining barriers to competition between operators 

would be removed thus paving way for a more  dynamic and fully competitive market. Mobile Number 
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Portability has a lot of advantages to offer. If not, why would both the developed and developing economies 

of the world embrace it? Embracing the MNP will position Nigeria to catch up with other developing 

economies  like Ghana already investing in the scheme. And since other countries of the world are trying 

to keep pace with ever growing technological innovations, Nigeria should not be left behind.   

 

 RESEARCH QUESTIONS  

 

In a research of this nature the importance of hypothesis cannot be over emphasized. And in this 

research the following research questions were formulated. 

i)  Why have Nigerians not fully embraced the deployed Mobile Number portability? 

ii)  What are the factors responsible for why MNP is yet to succeed in Nigeria? 

iii) What can be done to enhance MNP adoption in Nigeria? 

iv) Finally, the ultimate question: Is it possible to design a predictive model that will 

predict the growth trend of MNP in Nigeria  

To answer the above questions, data needed to be gathered, and to gather these data questionnaires are 

distributed to a total of 500 subscribers in Imo State Nigeria.  And out of the 500 questionnaires 

only 356 were returned.   From the data, the following factors were isolate as the factors hindering 

the non expansion of MNP in Nigeria. 

 They are:  

(i)  No formal education to the public on the benefits of MNP 

(ii)  Clumsy porting administrative procedure,  

(iii) poor quality of service, 

(iv)  Switching costs,  

(v) Difficulty in porting, 

(vi) Loss of contact due to migration 

(vii) 48hr duration for porting to be achieved, 

(viii) 90-days lock-in period, 

(ix) The need to be physically present in any of the network outlets in order to initiate a port.   

 

RESEARCH METHOD 

The methodologies that we deployed in this research include hypothetic deductive methodology to extract 

the field data using questionnaire method   and the statistical analysis methodology using multiple 

regressions. 

 

RESEARCH HYPOTHESIS 
 

 To test the data the following the hypothesis was postulated. 

 

H01: MNP failure in Nigeria has no relationship with the inhibiting factors: lack of formal education to 

the public on the benefits of MNP, clumsy porting administrative procedure, poor quality of 

service, switching costs, difficulty in porting, 48hr duration for porting to be achieved, 90-days 

lock-in period, and the need to be physically present in any of the network outlets in order to 

initiate a port. 

HA1: The above factors in the null hypothesis have relationships with the failure of MNP in   

 Nigeria. 

 

DATA COLLECTION AND ANALYSIS 

 

Questionnaires were distributed to five hundred (500) respondents in all the 27 Local Government Areas 

in Imo State, out of which a total of 356 respondents returned their questionnaires. The questionnaire was 

meant to carry out a survey that identifies the demographic profile of subscribers in Nigeria, find out the 

factors responsible for why Mobile Number Portability is yet to succeed in Nigeria, All these factors were 

identified as shown above are the factors  responsible for why Mobile number Portability is yet to Succeed 

in Nigeria and  they were subsequently subjected to a five point Likert scale 0-4 comprising 0=> not 

important; 1=> less important; 2 => marginally important; 3 => important; 4 => very important. The data 

collated were analyzed using multiple regressions (ANOVA) and the result is as shown in table 1                  
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 RESULTS AND DISCUSSIONS 

 

From table 1 the f-cal α0.05 = 4.63609013 is greater than F-critical = 2.102384 and the P-value of 

0.000108001 being less than 𝛼= 0.05 indicates that the first null hypothesis which says that “MNP has no 

relationship with the factors…” is rejected and we then accept the alternative which states that “MNP non 

adoption in Nigeria has relationship with factors…”. This has empirically shown that the above factors are 

actually responsible for non workability of MNP in Nigeria. And based on this the NCC, in collaboration 

with the government should look into these factors in order to achieve functional porting of numbers in 

Nigeria. 

 

Table1: Regression  Analysis 

 
 
 

 RECOMMENDATION 

Government should encourage the viability of MNP by removing most of the restrictions identified as 

inhibiting user patronage of MNP. 

2. Government should provide meaningful procedure for user migration. 

3. Encourage telecommunication industry to reduce tariff for users willing to migrate by placing a 

uniform tariff to all network operators. 

4. National orientation agency should be mandated to educate the public on the benefits of migration to 

MNP.   

 

CONCLUSION 

Mobile Number portability is undoubtedly the concept that can bring about the desired growth in 

the Nigeria`s telecommunication market, not only because it can provide improvements in the quality of 

services but also , as uncovered in this dissertation, it will proliferate creativity among service operators to 

embrace value added services to remain competitive. As Nigeria is playing catch-up in the evolution of the 

MNP scheme already successful in many countries, the government has a strategic role to play. 

Government's role should focus on providing strategic directives using functional by-laws that will provide 

enlightenment and trust by the members of the public. The research conducted in this dissertation has 

indicated that subscribers are more privy to embrace the MNP scheme if the government ameliorates the 

bottlenecks in the mobile number portability process. 
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Abstract 

This study compared the marketing performance of petroleum products marketers in Abia and Imo States 

Nigeria before and after the partial removal of petrol subsidy in Nigeria. 87 service outlets in Aba, 

Umuahia, Owerri and Okigwe were involved in the study while a sample size of 270 staff of these outlets 

was studied. The performance indicators that were hypothesized include sales, profitability, competition 

and fuel availability/scarcity experience. The hypotheses were tested using the SPSS version 21 of the 

student t-test. Findings revealed among others that the sales, profitability, intensity of competition and fuel 

availability/scarcity experience of the service stations do not differ significantly between 2011 (subsidy era) 

and 2012 to date (subsidy removal era). The study recommends among others that marketers should adopt 

customer-focused marketing strategies in order to ensure improved customer loyalty and that firms should 

monitor and manage their product availability and above all, their pricing policies and strategies 

effectively as most customers are becoming price sensitive. 

 

Key words: Subsidy, Petroleum, Marketing. 

 

INTRODUCTION 

One of the shocking experiences most Nigerians will never forget in a hurry is the sudden and 

undemocratic removal of fuel subsidy on January 1st, 2012. This exercise which the government boldly 

announced triggered off demonstrations from every part of the country, leading to complete collapse of 

economic and business activities for days. According to Ndujihe (2012), an estimated N2trillion was lost 

as a result of the paralyzed economic activities in the nation during the days of demonstration. Apart from 

the subsidy issue, other challenges facing the Nigerian petroleum sector as identified by Maina (2011) 

include pipeline vandalization, corruption, poor petroleum sector infrastructure, scarcity, smuggling and 

trucking difficulties etc. All these combine to make the “new era” marketing activities in the petroleum 

sector difficult (Abdulkadir, 2012). 

 

Subsidy as defined by Oxford Advanced Learners Dictionary, (2004) is “money that is paid by a 

government or an organisation to reduce the costs of services or of producing goods so that their prices can 

be kept low’’. Defining it from the budgetary context, Yemi (2012) sees subsidy as unrecovered costs in 

the public provision of private goods. Osagie (2012) pointed out that a nation can pursue different kinds of 

subsidy, such as agricultural subsidy, infrastructural subsidy, export subsidy etc. In Nigeria, fuel subsidy 

has become a household term as a result of the massive streets protest that greeted its removal by the 

government in January 2012. 

 

According to the Presidency, as reported by CBN (2012), Nigeria’s actual expenditure on subsidy 

for 2011 was N1.7 trillion. This figure as observed by Punch Editorial (December 6, 2011) is more than the 

year’s capital budget. Hence, the federal government felt this amount could be channelled into meaningful 

productive areas such as infrastructural development, education, health, industrialization, etc rather than 

pay this amount yearly to very few oil marketers at the detriment of over 160 Million Nigerians, majority 

of whom are extremely poor, (Iweala, 2012; Arowolo, 2012; Simon and Akpan, 2013).Before the removal 

of fuel subsidy, a litre of petrol (petroleum motor spirit –PMS) was sold at N65 in major and independent 

filling stations. With the removal of subsidy a litre of petrol was pegged at N141, but was later reduced to 

N97 as a result of the nationwide protest. Again, just few weeks before the 2015 election that removed 

President Goodluck Jonathan from office, the then Petroleum Minister announced the pegging of the new 

pump price to N87.  However, most major and independent marketers nationwide sold as much as N170 to 

N240 per litre of petrol in the early days of the new era petroleum marketing in Nigeria (Simon and Akpan, 

2013; Onwe, 2012; Agbola, 2012). 
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Reviewed literature has shown that petroleum sector reforms have occurred at different times in 

Nigeria in response to the actualisation of the set goals of the sector and or as a catalyst to economic 

development. The liberalisation and deregulation of downstream sector of the oil industry was a 

fundamental reform (Aremu, 2006; Aghalino, 2008). History has equally shown that most of these reforms 

come with one price increment or the other with its attendant protest or strike actions. These affect business 

activities, economic well-being of the citizens as well as the growth and developmental status of the nation. 

With the partial removal of fuel subsidy, the government believes that; healthy competition will be 

encouraged as demand and supply forces will take centre stage, fuel scarcity will be a thing of the past, 

long queues in filling stations will be no more, smuggling of petroleum products at the border will be 

eliminated etc (Tijani, 2011), ownership of private refineries will be encouraged and there will be more 

employment opportunities (Nwadialo, 2012). 

On the contrary, however, Nigerians doubted the sincerity of the government in judiciously using 

the subsidy fund for the reasons specified. Today in Nigeria, petroleum motor spirit occupies the same 

position that blood occupies in the life of any living creature. It is so sensitive that any adjustment in its 

supply (distribution), production, price etc affects other sectors of the economy significantly. An increase 

in the pump price of a litre of fuel, and particularly petrol, will lead to inflation in the prices of food items, 

transportation, services etc.  

 

With more than three years already gone into the partial subsidy removal era of petroleum products 

marketing in Nigeria, it becomes imperative to measure the marketing performance of firms and to also 

assess the level of customer satisfaction vis- a- vis the subsidy era. This study will take a look at the sales 

volume and profitability of selected major and independent petroleum marketers in Abia and Imo Sates 

between 2011 and 2012-2014 to ascertain whether there has been significant difference in these two 

performance indicators pre and post subsidy removal era. The trend of fuel availability and competition in 

the retail outlets will also be examined comparatively for the two periods under review. Again, the nature 

of customer service in terms of (fair prices, waiting time, customer relationship, service quality-

Atmosphere, courtesy, respect etc, and nature of metre) will be measured in a comparative manner. How 

well have the petroleum products marketers in Imo and Abia States faired in their marketing efforts since 

the removal of petrol subsidy more than three years ago? In a comparative manner, how is the marketing 

performance of these marketers pre and post subsidy removal? Again, what is the status of customer service 

in these service stations since the removal of subsidy; is it better than it was during the subsidy era? What 

is the trend of competition and product availability/scarcity in the new era? Answers to these questions are 

the major thrust of this study. 

 

Statement of the Problem 
The partial removal of fuel subsidy was embarked upon with the intention that healthy competition 

that will be in the interest of sellers and buyers will be ushered in. This according to economic analysts will 

lead to competitive lower prices, even below the official price of N97 or N87, eliminate scarcity, hoarding, 

smuggling, long-queues, reduce sellers’ malpractices such as metre adjustments, improve service delivery 

level and above all enhance the profitability of operators. However, it is sad enough to hear that the long 

list of benefits which the federal government claimed would accrue to sellers and buyers are hardly 

received. In 2011 for instance, Adewole (2012) revealed that the price of a litre of fuel stabilised at N65 

across many service stations in the country. Scarcity was almost a thing of the past and the quality of 

products was mostly of good standard. Waiting time was drastically reduced leading to enhanced customer 

service level. In the early days of 2012, as a result of the partial removal of petrol subsidy, the story changed. 

This is because prices, availability, operating hours, procurement processes, customer relationship among 

others suddenly slopped towards the negative direction in response to the high level of artificial scarcity 

that followed the sudden removal of petrol subsidy (Onwe, 2012; Aghalino, 2012). The market operated as 

“the seller’s market” where the marketing concept is suppressed, for the first one month in many cities as 

buyers were seen before the gates of service stations pleading for petroleum products at any cost. In fact, 

the forces of demand and supply were swallowed by the actions of players in the sector. It is easier today 

to increase prices for one reason or the other than to reduce it. Customer loyalty has become unstable as 

customers switch regularly to stations with available products. Adjustment of metres is no longer a serious 

crime in most service stations especially now that virtually every station strives to sell at the ruling price. 

Friendly atmosphere, courtesy and respect for customers are yet below expectations in the stations. These 

have resulted in poor marketing performance and delayed customer service level. Worse still is the fact that 

the petroleum products marketers have not appreciated the marketing implications of the outcome of their 
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present attitude to business and customers as well as the impact of the partial fuel subsidy removal on their 

business operations. 

 

Most players in the sector care little or not about customer retention, customer loyalty, customer 

word- of- month promotion, customer satisfaction, customer relationship, and customer comfort in 

procurement. Their attention is only on profit maximization at all cost. They tend to be myopic in their 

marketing efforts, neglecting long lasting business relationships. Little wonder filling stations spring up 

and collapse rampantly in Nigeria, Abia and Imo States in particular. This represents a drastic negative 

change in marketing practice in an era marketing concept is expected to be fully operational. Moreover, 

with a constant negative growth rate in the sector (before GDP rebasing) of -4.51%, -4.54%, -6.91%, and 

0.45%, 4.98% for 2006 to 2010 respectively, the sector needs more effective marketing approach in this 

era, (NBS,2010). The improved level of fuel availability in (2013) and the relatively stable uniform price 

for petrol were clear indicators that competition in the downstream oil sector had taken a different 

dimension from what it had been. However, 2014 and 2015 availability and pricing experiences have 

remained harsh on Nigerians.  Sales, profitability, customer loyalty and market share of various service 

stations are at risk as customers are ready to switch to the providers with better services and quality 

offerings. These obvious facts have not been given serious consideration by most operators in the sector, 

hence the continuous use of existing marketing strategies in an era that calls for marketing strategy rethink.  

 

Objectives of the Study 

This study sought to:  

(1) Ascertain the extent of improvement in the marketing performance (sales volume and profitability) 

of petroleum marketers resulting from the partial removal of petrol subsidy. 

(2) Measure the nature of relationship between the partial petrol subsidy removal and enhanced 

competition in the downstream petroleum sector.   

(3) Compare and contrast the pre and post partial subsidy removal fuel (petrol, kerosene, and diesel) 

scarcity experience in the service stations. 

 

Research Hypotheses  

From the research objectives and questions raised, the following null hypotheses were formulated to guide 

our decision:  

H01:  The partial removal of petrol subsidy has not resulted in significant positive improvement in the 

marketing performance (sales volume and profitability) of petroleum marketers. 

H02: There is no significant positive difference between the intensity of competition in the downstream 

petroleum sector resulting from the partial removal of petrol subsidy and what it was during the 

full subsidy era. 

 H03: there is no significant positive difference between the present level of fuel scarcity experience in 

the service stations and what it was before the partial removal of petrol subsidy. 

 

Scope of the Study 

The subject scope of this study covered marketing management with emphasis on marketing 

performance measurement, competition and customer service management. The geographical scope of the 

study was Abia and Imo States with specific attention to Aba, Umuahia, Owerri, Okigwe and Orlu. The 

coverage scope was made up of randomly selected major, independent and NNPC mega outlets operating 

within these five towns; (Aba, Umuahia, Owerri, Okigwe and Orlu). The study covered two periods. That 

is, 2011 representing the subsidy era, also known as the pre-subsidy removal era and 2012 to date 

representing the partial subsidy removal era, also known as post subsidy era. Primary data used were 

gathered from randomly selected managers of the chosen outlets. Questionnaire was used. 

  

REVIEW OF RELATED LITERATURE 

Historical Background of Nigerian Petroleum Industry and Fuel (Petrol) Price Increases 

Many authors have traced the origin of petroleum in Nigeria. Among the numerous authorities who 

have documented the history of oil exploration, production, distribution and exportation in Nigeria are 

Okpara (2006), Hassan, Ebele and Rapheal (2006), Aghalino (2005), Abdulkadir (2012), Ndujihe (2012), 

Aremu (2006), and Tijani (2011).  From the NNPC Statistical Bulletin (2012), it is recorded that oil was 

discovered in Nigeria in 1956 at Oloibiri in the Niger Delta, now Bayelsa state, after half a century of 

exploration. This discovery was made by Shel-BP. Nigeria joined the league of oil producers in 1958  when 
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its first oil field came on stream producing 5,100 barrels per day (bpd) (NNPC Statistical Bulletin, 2012). 

After 1960, exploration rights in onshore and offshore areas adjourning the Niger Delta were extended to 

other foreign operations.  

Nigeria joined the Organisation of Petroleum Exporting Countries (OPEC) in 1971 and established 

the Nigerian National Petroleum Corporation in 1977, a state owned and controlled company which is a 

major planner in both the up-stream and downstream sectors. By the late sixties and early seventies Nigeria 

had reached production level of over 2 million barrels of crude oil per day. This figure was, however, 

disrupted in the eighties as a result of economic slump. In 2004, the production level was 2.5 million bpd. 

It was 2.2 billion bpd in 2010 and 2011, 2.8 billion bpd in 2012.  Petroleum production and exportation 

play dominant role in Nigeria’s economy and account for about 90% of gross earnings, 41% of GDP and 

88% of federally collectable revenues, (Ikem, 1990; Forest 1993). As at 2000, US Energy Report (2011) 

shows that oil and gas exports in Nigeria accounted for more than 98% of export earnings, 83% of federal 

government revenue as well as more than 14% of GDP. With about 22 to 35.3 billion barrels proven oil 

reserves, Nigeria is the tenth most petroleum rich nation (US Energy Information Administration, 2007). 

Nigeria’s petroleum is classified as mostly “light” and “sweet” as the oil is largely free of sulphur. With a 

total of 159 oil fields and 1481 wells, Nigeria remains the largest producer of “sweet” oil in OPEC, 

(Ministry of Petroleum Resources, 2012).The petroleum products consumption history in Nigeria as shown 

by Aghanino (2012), Onwe (2012) and National Bureau of Statistic (2011), shows that PMS is the most 

purchased in Nigeria. With a total of 6,353,518 barrels for 2010, petroleum motor spirit (PMS) remains the 

dominant product in view of 668,548 and 879368 barrels for household kerosene (HHK) and gas oil/ diesel, 

(NBS 2010). 

The sensitive position occupied by petrol in the economic activities of Nigerians explains why strike 

actions and destruction of property and loss of lives follow any attempt by the government to increase the 

price of PMS unlike other products such as HHK and gas. The table below shows the history and timeline 

of fuel price increases in Nigeria by various administrators. 

 

                                             Table1: Fuel (petrol) price increases in nigeria 

S/N Year Administrator Existing 

Price 

(N) 

New 

Price (N) 

Actual 

Increment 

(N) 

Percentage 

Increment  

1 1973 Gowon 6K 8.45K 2.45K 40.83 

2 1976 Mutala 8.45K 9K 0.55K 6.5 

3 1978 Obasanjo 9K 15.3K 6.30K 70.00 

4 1982 Shagari 15.3K 20K 4.70K 30.72 

5 1986 Babangida 20K 39.5K 19.5K 97.50 

6 1988 ” 39.5K 42K 2.5K 6.33 

7 1989 ” 42K 60K 18K 42.86 

8 1991 ” 60K 70K 10K 16.67 

9 1993 Shonikan 70K N5 N4.30 614.29 

10. 1993 Abacha N5 N3.25K -N1.75  -35.00 

11 1994       ” N3.25K N15 N11.75 361.54 

12 1994        ” N15 N11 -N4.00 -26.67 

13 1998 Abubakar N11 N25 N14.00 127.27 

14 1999       ” N25 N20.00 -N5.00 -20.00 

15 2000 Obasanjo N20 N30 N10.00 50.00 

16 2000 ” N30 N22 -N8.00 -10.00 

17 2002 ” N22 N26 N4 18.18 

18 2003 ” N26 N42 N16 61.54 

19 2004 ” N42 N50 N8 19.05 

20 2004 ” N50 N65 N15 30.00 

21 2007 ” N65 N75 N10 15.38 

22 2007 Yaradua N75 N65 N10 -15.38 

23 2012 Jonathan N65 N141 N76 116.92 

24 2012 ” N141 N97 -N44 31.21 

25 2015 ‘’ N97 N87 N10 10.31 

Source: Communiqué by South- South Elders & Leaders Published in Vanguard January 9, (2012).  
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It should be noted that the liberalization, deregulation and subsidy removal policies at one time or the other 

caused and still cause marketers to sell above the N97 ruling price. 

 

Fuel subsidy in Nigeria: An Overview 
Authorities in the field of economics, political science and marketing have given various but related 

explanations on the meaning of subsidy. According to Todare and Smith (2009), a subsidy is an assistance 

paid to a business or economic sector mainly by the government to prevent the decline of such institution. 

To Yemi (2012), subsidy from the budgetary context can be seen as unrecovered costs in the public 

provision of private goods. Bakare (2012) also asserts that to subsidize is to sell a product below the cost 

of production. Oxford Advanced learners’ Dictionary (2004) defined subsidy as “Money that is paid by a 

government or an organization to reduce the costs of services or of producing goods so that their prices can 

be kept low”. Borrowing this dictionary definition and dovetailing it to Nigeria’s perspective on fuel, we 

define Fuel Subsidy as money paid by the government to major, upstream marketers to reduce the costs 

of producing and importing petroleum products so that their prices can be kept low for local purchasers.  

 

Prior to the subsidy removal, the pump price of fuel was N65 ($ 0.40) per litre compared to the 

actual cost of about N139 per litre (OGJ, 2012). According to the United Nations Report (2012), fuel 

subsidy cost the Nigerian government N1.2b annually which is equivalent to 2.6% of the country’s GDP. 

On January 1, 2012, the Nigerian government announced the removal of the federal government fuel 

subsidy and complete deregulation of the downstream sector on the grounds that it (subsidy) caused market 

distortions, encumbered investment in the downstream sector, encouraged economic inequalities and 

created a nebulous channel for fraud. However, the total removal of subsidy on fuel was reversed after 

some days of protest by the citizens. The government restored a partial subsidy, requiring consumers at the 

pump to pay N97 ($0.60) per litre of petrol as opposed to the initial N141 per litre. According to PFC 

Energy (2012), the government overestimated fuel subsidy savings and underestimated subsidy arrears’ 

claims in 2012. Meanwhile International Monetary Fund as reported by Gbola and Odideson, (2013) has 

advised the Nigerian government to embark on full fuel subsidy removal. This is in sharp contrast to the 

opinions and the wishes of over 62% of Nigerians as shown by the CLEEN Foundation survey outcome 

(2012) who would want fuel subsidy to be restored and retained. It should be noted that a nation-wide 

consultation and discussion on fuel subsidy removal was still going on when the Petroleum Products Pricing 

and Regulatory Agency (PPPRA) announced the outright removal of fuel subsidy, (Onwe, 2012). 

 

As observed by Simon and Akpan (2012) protagonists argued that fuel subsidy removal was a step 

in the right direction and in the interest of Nigerians. They maintained that it will eliminate incentives for 

corruption and excess profiteering by an unpatriotic cabal in the petroleum sub sector, minimize borrowing 

and save money for investment in job creation, power, transport infrastructure etc, eliminate capital flight 

and build the nation’s foreign reserves, trigger private sector investment in a deregulated downstream 

petroleum sector and enthrone efficiency and development of productive sectors. The antagonists as noted 

by Agbola (2012) insist that the total amount to be generated and the sharing formula have not been revealed 

clearly by the government. They also maintain that fuel subsidy removal will lead to automatic increases 

in the pump price of fuel, lead to hyper inflation on goods and services as cost of production will increase. 

Also, Odutola (2012), and Maina (2011) Identified some negative effects of subsidy removal as: increase 

in cost of production, increase in unemployment, increase in cost of service provision, increase in cost of 

transportation, increase in cost of living, increase in corruption.  
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             Table 2: OPEC and non- OPEC countries and their petrol prices per litre and minimum wages 

S/N Country Dollar Fuel Price/Litre N Minimum Wage N 

1 Venezuela 0.023 3.61 95.639 

2 Kuwait 0.22 34.54 161,461 

3 Suadi Arabia 0.16 25.12 99.237 

4 Iran 0.63 102.05 86,583 

5 Qatar 0.22 34.54 101,250 

6 UAE 0.49 70.18 103,112 

7 Algeria 0.41 63.55 55,937 

8 Libya 0.17 26.69 23,813 

9 Iraq 0.38 59.66 25,813 

10 Nigeria 0.87 141 to 97 18,000 

Non OPEC 

1 USA 1.00 157.00 197,296 

2 UK 2.13 334.41 295,644 

3 OMAN 0.31 48.67 91,583 

Source: The Nation (2012) Monday January 6, pp 40. 

 

Petroleum Products Distribution in Nigeria 

The distribution (place) of petroleum products in Nigeria can be explained using the diagram below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                  Figure 1: Physical flow of petroleum products in Nigeria 

                                                  Source: NNPC/PPMC Bulletin 2010. 

 

This diagram failed to show the position of petroleum products sellers “Petty Retail Operators” 

who are erroneously called the “Black Market Operators”. During periods of fuel scarcity as experienced 

in the subsidy removal early days, and during festive periods as well as evening hours, these marketers 
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operate without restrictions. Though several attempts had been made by the government to stop the trading 

of fuel through this channel, these operators have continued to exist. Many authors view these operators 

from the economic, legal and political standpoints, thereby labelling the market, such names as 

subterranean, hidden, gray, shadow, informal, parallel, clandestine, illegal etc. However, as a result of the 

observed marketing relevance of these operators in the distribution of petroleum products, especially petrol 

and kerosene in the rural areas where filling stations hardly exist and during the off business hours for the 

stations, the researcher advocates for recognition of these sellers in the chain of distribution of petroleum 

products in Nigeria. In order sectors of the economy such as hospitality, telecommunications, transportation 

and so on, petty operators equally exist. In real Nigerian experience, petroleum products distribution 

channels can appear thus:  

 

 

 

 

 

 

 

 

 

 

     

 

   

            

 

 

 

 

 

  

  

 

 

 

Source: Researchers’ View (2015) 

 

 

Marketing Implications of Fuel Subsidy Removal to Petroleum Products Marketers 
The removal of petro subsidy in Nigeria ushered in a new era of petroleum products marketing in 

the country. An era in which all marketers will be seen as almost equal, thereby leveraging competition as 

no marketer gets any amount of subsidy from the government. Hence, the forces of demand and supply will 

be at the forefront. This, if not interrupted by the corrupt, collusive tendencies of oil marketers in the country 

will open more doors for new entrants into the industry. Supporting this assertion is Akanmu (2004) who 

maintains that the deregulation of industries normally results in entry into the industry of firms or investors 

who hitherto could not do so. Therefore, the new nature of competition occasioned by deregulation and fuel 

subsidy removal makes it imperative for petroleum products marketers to design clear positioning strategies 

for themselves. This will demand restructuring of existing marketing strategies, re-designing customer 

service strategies and maintaining periodic marketing performance measurement. With subsidy removal 

and deregulation, customer loyalty will be hard to maintain as customers can switch to any operator that 

has better services. Roe (2003) disclosed that there is need to maintain good relationship with customers 

already acquired. Ogbuji (2012) also assert that in any path of deregulation, the focus of marketing has to 

be moved from the transaction to the customer relationship. This is a task every oil marketer (major or 

independent) must strive to actualize. 

Product strategy: For an optimal marketing performance in this new era of petroleum products marketing 

in Nigeria, a review of organization’s (marketers’) existing product related strategies is necessary. With 

increased competition and new entrants as well as government’s plan to license private operators of 

refineries, product availability will be enhanced. Good supplier relationship is inevitable for the 

independent marketers, while the majors will need to overhaul their logistics activities (infrastructure and 
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management). The quality of the products sold deserves strict attention to avoid alteration of set quality 

standards. Also, the quantity of products dispensed by the meters should be monitored to avoid meter 

adjustments that will serve as competitive disadvantage.  

Pricing strategy: With improvement in product availability and quantity, customers will become price 

sensitive in the purchase of petroleum products, especially fuel. The federal government hopes that 

competition will make the price of fuel to come below N97. Marketers should be careful with price 

increases as they can affect sales volume and profitability adversely especially if other competitors sell at 

cheaper rates.  

Place and Promotion: Location strategies, hours of operation, nature of operating environment (space), 

and the safety measures in place are place factors that customers will consider while choosing an outlet to 

buy from. Marketers will therefore need effective and efficient distribution strategies in order to avoid stock 

outs. There is also the need to disseminate relevant and timely information to current and prospective 

customers as well as the general public concerning availability of products, their prices, other services 

available that will enhance customer satisfaction. This may require informal and formal advertisement, 

sales promotion and good public relations where legally permitted. 

 

 

RESEARCH METHODOLOGY 
A survey was conducted using managers and senior staff of randomly selected petroleum products 

marketers in Abia and Imo states. Structured questionnaire was administered on the selected respondents. 

According to the PPPRA (2009) census result, Abia and Imo states have a total of 820 retail outlets 

representing 102 majors and 718 independents respectively. The sampling methods adopted in this study 

were the Quota and Convenience sampling approaches. These according to Ezejelue, Ogwo and 

Nkamnebe (2008), Anyanwu (2003) and Alugbuo (2005) are forms of non-probability sampling technique. 

To arrive at the appropriate number of respondents to be surveyed, the Roasoft sample size calculator which 

is one of the online improvements on the Yaro Yemane (1968) formula was used and the total retail outlets 

in the two states adopted as the population. A 5% Margin of error was used, with a confidence level of 

95%, population size of 820 and response distribution rate of 50% (confidence interval of 5). Thus, a sample 

size of 270 respondents (rounded up) was derived. However, the researcher considered only the staff and 

managers of stations located in the towns and those that have been in existence before 2011. The three 

stated hypotheses were tested using the SPSS paired samples t test of difference at 0.05 level of 

significance.  

Decision Rule: Reject the null hypotheses if calculated t value is greater than the critical value of t at the 

appropriate degree of freedom and where the p-value (sig-2 tailed) is less than 0.05. Otherwise, Accept. 

 

RESULTS and DISCUSSION 
In this section, collected data will be analyzed and interpreted for easy and fast comprehension. 

 

                                         Table 3: Distribution and Retrieval of Instrument 

 

Towns Number Of 

Outlets 

Copies 

Issued 

Copies 

Retrieved 

Copies 

Lost 

Copies 

Used 

Percentage 

Used 

Aba  36 113 109 4 109 41.60 

Umuahia 18 54 54 0 54 20.61 

Owerri  23 69 69 0 69 3.44 

Orlu 3 12 9 3 9 3.44 

Okigwe 7 22 21 1 21 8.02 

Total 87 270 262 8 262 100.00 

 

Table 3 shows that a total of 87 retail outlets were involved in the study. Of the 270 copies of the  

questionnaire issued, 262 (97%) were retrieved while 8 (3%) were lost. All the retrieved copies were found 

useful. The researcher recorded 96% retrieval rate in Aba, 100%, 100%, 75% and 95% respectively for 

Umuahia, Owerri, Orlu and Okigwe. 
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                            Table 4: Respondents’ perception of subsidy removal  

   Options Frequency Percentage 

Favourable  69 26.34 

Unfavourable 181 69.08 

Indifferent 18 6.87 

Total  262 100.00 

 

Table 4 shows that 69 (26%), 18 (7%) and 181 (69%) were favourably, indifferently and unfavourably 

disposed to the partial petrol subsidy removal. This shows that more than two –third of the sampled 

population of petroleum products workers see subsidy removal as unacceptable. 

 

Table 5: Analysis of Responses on Key Performance Indicators 

 Indicators G1 M1 S1 N1 Worse Mean SD t 

1. 

 

a. 

 

b. 

Sales and Profit 

 

Revenue:                 Before 

                                After 

Net profit:               Before 

                                After 

 

 

66 

131 

73 

39 

 

 

40 

80 

92 

40 

 

 

102 

36 

53 

81 

 

 

44 

7 

35 

50 

 

 

10 

8 

9 

52 

   

 Total:                     Before 

                               After 

139 

170 

132 

120 

155 

117 

79 
57 

19 

60 

104.8 

104.8 

55.81 

47.23 

4.9 

4.96 

2. 

 

a. 

 

b. 

 

c. 

 

d 

 

e 

 

f 

Competition 

 

Pricing strategy:     Before 

                               After 

Product quality:     Before 

                               After 

Customer Service: Before 

                               After 

Operating hours:    Before 

                               After 

Customer Loyalty: Before 

                               After 

Meter Standard:     Before 

                               After 

 

 

43 

141 

57 

156 

28 

77 

13 

113 

96 

52 

60 

121 

 

 

62 

55 

53 

84 

43 

54 

32 

64 

92 

43 

37 

64 

 

 

92 

62 

102 

20 

79 

111 

31 

85 

71 

26 

68 

70 

 

 

46 

0 

39 

0 

80 

17 

60 

0 

3 

49 

30 

7 

 

 

15 

0 

11 

0 

32 

3 

126 

0 

0 

92 

77 

0 

   

 Total:                    Before 

                               After 

297 

660 

319 

364 

443 

374 

258 

73 

261 

95 

315.6 

313.2 

75.64 

240.7

6 

9.3 

2.91 

3. 

 

a. 

 

b. 

 

c. 

 

d. 

Scarcity: 

 

Steady supply:       Before 

                               After 

Strike Actions:       Before 

                               After 

Fuel Availability:   Before 

                               After 

Waiting Time:        Before 

                               After 

 

 

101 

153 

0 

0 

133 

114 

45 

95 

 

 

61 

86 

0 

0 

71 

68 

40 

48 

 

 

100 

23 

104 

72 

58 

64 

38 

112 

 

 

0 

0 

82 

66 

0 

16 

56 

7 

 

 

0 

103 

76 

0 

0 

0 

83 

0 

   

 Total:                     Before 

                               After 
279 

362 

172 

202 

300 

271 

138 

89 

159 

103 

209.6 

205.4 

74.31 

114.9

7 

6.31 

3.99 

 

Test of Hypothesis One: 

To test the hypothesis, the portion of table 5 which analyzes respondents’ rating of the sales and 

profitability trends before and after the partial subsidy removal was used. 

Result: The SPSS output shows that t=0.000, df=4 and p-value (sig 2 tailed) = 1.000. Also, at df= 4, the 

value of t at 0.05 level of significance and 2 tailed is 2.8. 
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Interpretation: This means that the t cal is less than t cri (0.000≤2.8) and the p-value (sig 2 tailed) is greater 

than 0.05 (1.000≥0.05). 

Decision: Since t cal (0.000) is less than t cri (2.8) at df=4 and p-value (sig 2 tailed) = 1.000 is greater than 

0.05, we therefore reject the alternative hypotheses and accept the null hypotheses. This implies that the 

partial removal of petrol subsidy has not resulted in significant positive improvement (difference) in the 

sales volume and profitability of petroleum products marketers. The managers’ responses show that 36% 

of the firms witnessed between 10-29% increment in sales while 25% of the stations witnessed between 1-

4% increment in profit with more than 38% sustaining loss or breaking even.  

 

Test of Hypothesis Two       

To test this hypothesis, the portion of table 5 which analyzes the trend of competition before and after the 

partial subsidy removal was used. 

Result: The SPSS output shows that t=0.020, df=4 and p-value (sig 2 tailed)= 0.985. Also, at df = 4, the 

value of t at 0.05 level of significance and 2 tailed is 2.8. 

Interpretation: This means that t cal is less than t cri (0.020≤ 2.8) and the p-value (sig 2 tailed) is greater 

than 0.05 (0.985≥0.05). 

Decision: Since t cal (0.020) is less than t cri (2.8) at df=4 and p-value (sig 2 tailed) 0.985 is greater than 

0.05, we therefore reject the alternative hypotheses and accept the null hypothesis. This implies that there 

is no significant positive difference between the intensity of competition in the downstream petroleum 

sector resulting from the partial removal of petrol subsidy and what it was during the full subsidy era. 

 

Test of Hypothesis Three    

To test this hypothesis, the portion of table 5 which analyzes the trend of fuel scarcity/availability between 

2011 and 2012 was used. 

Result: The SPSS output shows that t=0.000, df=4 and p-value (sig.2 tailed) = 1.000. Also, at df = 4, the 

value of t at 0.05 level of significance and 2 tailed = 2.8. 

 Interpretation: This means that the t cal is less than t cri (0.000≤2.8) and the p-value (sig 2 tailed) is greater 

than 0.05 (1.000≥0.5). 

Decision: Since t cal (0.000) is less than t cri (2.8) at df= 4 and p-value (sig 2 tailed) = 1.000 is greater than 

0.05, we therefore reject the alternative hypothesis and accept the null hypothesis. This implies that there 

is no significant positive difference between the present level of fuel scarcity experience in the service 

stations and what it was before the partial removal of petrol subsidy 

 

Summary of Findings    

Based on the analysis of data collected, the following major findings were made: 

1. The study reveals that sales and profitability performance of the downstream petroleum products 

marketers measured using (sales revenue and net profit) do not differ significantly between 2011 

and 2012 to date. This is against the belief of many Nigerians that oil marketers will make 

abnormal profit given the increase in price of fuel (petrol, kerosene, diesel etc). 

2.  We equally observed that there is no significant positive difference between the intensity of 

competition in the downstream petroleum sector resulting from the partial removal of petrol 

subsidy and what it was during the fuel subsidy era. This implies that the forces of demand and 

supply have not been fully allowed to dictate the prices of fuel. This finding is contrary to the 

assertions of {(Iweala 2012); Onwe (2012); Sanusi (2011); Ogwo and Onuoha (2013); Ebi (2012); 

Gyoh (2012)} who argued that subsidy removal will lead to improved price competition in the 

petroleum sector as forces of demand and supply will be allowed to influence marketing activities. 

It is however, in line with the belief of Bakare (2012); Odutola (2012); and Ugulah (2012) who 

explained that marketing malpractices would not give the forces of demand and supply the 

opportunity to dictate prices of fuel (kerosene, petrol, diesel etc). However, the data analyzed 

revealed that marketers are now competing using non-price strategies such standard metre, 

extended operating hours, product quality management, effective stock management, quick 

service delivery, seasonal promos, staff training and appearance and enhanced customer services. 

3.  The study also shows that there is no significant difference in the fuel scarcity/availability 

experience of the service stations between 2011 and 2012 to date. This means that the partial 

removal of petrol subsidy has not influenced the scarcity or availability of fuel (petrol, kerosene, 

and diesel) from what it was during the full subsidy era (2011). This finding is contrary to the 

assertions of IMF (2012); Iweala (2012); Iluyemi (2012); and Umutemi (2012) who believe that 

fuel subsidy removal will serve as lasting solution to incessant fuel scarcity in the country. This 
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finding also contradicts the assertions of Haramble (2012); ENT (2012) and Agbakwuru (2012) 

who believe that subsidy removal will lead to high level of fuel scarcity. From the firms’ records, 

average stock-out days per month were 3 and 2 respectively for 2011 and 2012. But since mid 

2014, stock out level for most major marketers is almost 20 days per month. 

4.  Finally, it was observed that 69% and 59% of the respondents are unfavourably disposed towards 

the partial removal of petrol subsidy and would want it to be completely restored respectively. 

This is in line with the findings of CLEEN Foundation (2013) and Premium Times (2013) who 

disclosed that 62% and majority of Nigerians would want fuel subsidy to continue. 

 

RECOMMENDATIONS 
Based on the findings of this study, the following recommendations are made: 

1.  To remain relevant in the present downstream oil sector marketing environment in Nigeria, 

operators are advised to ensure the adoption of customer-focused marketing strategies in the areas 

of product quality, supplier relationship, customer service and relationship, metre standard, pricing 

strategy, effective marketing communications, operating hours extension etc. These will improve 

customer loyalty, sales and profitability. 

2.   Marketers are encouraged to monitor their pricing policies and strategies effectively as 

customers are becoming price sensitive. Steady monitoring of the industry price movement is 

important so as not to price self out of market, especially for kerosene and diesel.  

 

3.   The government, marketers as well as customers should recognize the place of petty retail 

petroleum products marketers (Black market) as they play relevant economic role in the 

distribution of fuel in Nigeria. The petty traders are equally encouraged to adopt marketing 

strategies that recognize their size and unique characteristics. In choice of location (place), 

operating periods and pricing policies, customer-focused approaches and the mindset of expansion 

of operation should be considered. 

4.  To achieve the level of expected price related competition in the industry, the new government of 

President Mohammad Buhari should try and make all the refineries operational. When diesel, 

kerosene, petrol etc are available in large quantity, marketers will be forced to allow the forces of 

demand and supply to dictate price. The government should also guide against collusive tendencies 

in the oil sector that are not in the interest of the consuming public. 

5.   The government should also reduce the cost and bureaucratic procedures that delay the 

licensing of private refinery operators in the country. This will improve availability and 

competition.  

 

 
REFERENCES 

Abdulkadir, A. (2012). “The challenges of petroleum products distribution in Nigeria” Paper Presented at the 15th IPMAN HSE 

Conference July 8-10. 
Adewole, R. (2012). “Petrol subsidy: Tracking a global problem” Punch, March 18.  

Agbakwuru, J. (2012) “Subsidy removal, NUPENG, PENGASSEN warn of fuel scarcity” Vanguard November 20. 

Agbola,A. (2012). “Surviving the hard times” Tel No.5 February 6 
Agbonifoh, B.A, Ogwo, E.O, Nnolim, D.A and Nkamnebe, D.A (2007). Marketing in Nigeria: Concepts, Principles and Decisions, 

2nd ed:Aba: Afritow   

Aghalino, S.O. (2012). “An approval of oil sector reforms in Nigeria” Maiduguri Journal of Historical Studies, 11(1). 
Aghalino, S.O. (2005). “Gas flaring, environmental deterioration and abatement measures in Nigeria, 1958-2001. Journal of Third 

worlds studies, 2(3) 

Ajumogobia ,C. (2008). “Petrol subsidy benefits only the rich” The Nation, August 18.  
Akanmu, O. (2004). “The challenges of marketing in Nigeria. The Punch Nov- ember 8 

Alugbuo, C.C. (2005). Guide to Project Writing, Owerri: Totan Press. Anyanwu, A. (2003), Marketing Management, Benin: Barloz 

Publishers ember 21. 
Aremu, O. (2006). Tears Not Enough, Lagos: Franckad Publishers.  

Arowolo, O (2012). “Nigeria’s downstream sector deregulation crisis; what are the unresolved issues?” Ogel Journal, 5. 

Bakare, T (2012). “Much ado about fuel subsidy” Vanguard, January 17. 
Bashir, A.R. (2011). “Deregulation and fuel subsidy in Nigeria: An islamic perspective. The Punch, December 14. 

CLEEN Foundations Survey (2013). “Nigerians want petrol subsidy to return”, Premium Times, May 25. 

Ehinonem, C and Adeleke, A (2012). “An assessment of the distribution of petroleum products in Nigeria” Journal of Business 
Management 3(6)  

Ekine D. and Okadim, A.I. (2012) .“Analysis of the effect of subsidy removal on selected food items in Port Harcourt, (2001-2012)’’ 

European Journal of Business and Management. 5  
Ezejelue, A C, Ogwo, E.O and Nkamnebe, A.D. (2007). Basic principles in Managing Research Projects, 2nd ed. Aba: Afritowers 

Ltd. 

Gbola, S and Odidison, O (2013). “Only full removal of fuel subsidy will save Nigeria” The Tribune, Friday, May 10. 
Haramble, D (2012), “Subsidy removal, food prices rocket” Leadership, January 4.  



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

127 

 

Hassan S, Ebele, A and Raphael, C (2006). Nigeria’s Reform Program: Issues and Challenges. Ibadan: Ventage publishers.  
Iluyemi, V (2012). “Subsidy removal will end scarcity-President” World Stage, November 15. 

Iweala, N.O. (2012). “Nigeria’s fuel subsidy: A palliative, a burden. Vanguard, February 7.  

Kotler, P (1986), Marketing Management, Analysis. Planning and Control, 4th ed. New Jersey: Prentice Hall Inc.  
Kotler, P. and Keller, K. (2007), Marketing Management, 12th ed, New Delhi: Printice Hall of India. 

Ndujihe, C (2012), “Fuel or fraud subsidy war: Nigeria loses N2trn in six days” Vanguard January 14. 

Nwadialo, U. (2012). “Fuel subsidy removal: A Nigerian dilemma” Vanguard January 9. 
Odutola, A. (2012). “Cost of subsidy protest” Tel No. 1 January 9. 

Ofikhem J. (2012). “Strike begins on monday” The Nation, Thursday January 5, pp4. 

Ogbuji, C.N. (2012) .“Reflections on the marketing implications of a deregulated economy” Marketing Parade, Owerri: Stramark 
communications conduct. 

Ogwo, E.O and Onuoha A.O (2013). “The imperative of marketing in the management of deregulation: A study of the Nigerian 

downstream oil sector. Asian Journal of Management Sciences and Education, 2(3) 
Okpara, G.S (2012). Contemporary Marketing, Topical and Tropicalised, 2nd ed, Owerri: Avan Global Press. 

Okpara, G.S. and Anyanwu A, (2006). “The changing face of marketing management in a deregulated downstream oil sector”, Journal 

of Business and Social Sciences, 2(2) 
Onah, J.O. and Thomas, M.J. (2004). Marketing Management: Strategies and Cases: Enugu: IDS. 

Onuba, I. (2013). “Petrol subsidy payment hits N240.5. “The Punch July, 16. 

Onwe .J. O (2012). “Economic implications of petroleum policies in Nigeria”, American Journal of Contemporary Research, 2(5). 
Onyishi, A.O, Eme, O.I and Eme, I.E (2012) “The Domestic and International Implications of Fuel Subsidy Removal Crisis in Nigeria. 

Kuwait Chapter of Arabian Journal of Business and Management Review, 1(6). 

Oparah, A (2004). “What manner of subsidy? Daily Trust, Thursday July 25th.  
Osagie, C. (2012). “Effects of fuel subsidy removal” Retrieved May 7 2013. 

Roe; B (2003). “Deregulation utilities must change marketing tactics” Olid State University Research Publications. 

Sanusi, L. S (2011). “Why Nigeria must deregulate” Daily Sun, Monday December 12. 
Simon, O.E. and Akpan, F.U (2013). “The politics of fuel subsidy removal and its socio-economic implications. Global Journal of 

Social Science 12(7). 

Tijani, O (2011). “The positives of oil subsidy removal in Nigeria” Sahara Reporters, May 6.  
Todaro, M.P. and Smith, S.C. (2009). Economic Development, 10th ed, New Jersey: Addison-wesly  

Ugulah, B. (2012). “Intrigues of fuel subsidy and the mass media in Nigeria” Journal of Arts and Humanities, 1(1). 

Umutemi, B (2012). “Only fuel subsidy can end fuel scarcity in Nigeria- IMF” The Nation, November 2 
Yemi, I (2012). “The political economy of fuel subsidy in Nigeria” Retrieved July 8, 2013. 

Energy Intelligence Agency, (2013) 

Engineering Network Team (2012). 

 International Energy Agency, (2013) 

 Ministry of Petroleum Resources Bulletin (2012) 

NNPC Bulletin 2010, 2011, 2012. 
 Oil and Gas Journal, (2012) 

OMG Reporters, (2012. “The impact of the fuel subsidy removal so far on the Nigerian economy, January 16. 
Oxford Advanced Learners Dictionary (2004). 

 PFC Energy Report 2012. 

PPPRA Bulletin, 2007, 20010. 
Punch Editorial, 2011, December 6. 

United Nations Report (2012) 

US Energy Report, 2011, 2007.  
Vanguard January 9 (2012). Communiqué by South-South Elders Forum. 

  



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

128 

 

Curbing High Rate of Accidents on Nigerian Roads Using High Speed Protecting Devices 

 

B.I Gwaivangmin 

Directorate of Physical Facilities 

University of Jos 

bgwaivangmin@gmail.com 

 

Abstract 

The objective of the United Nations decade of action for road safety 2011-2020 is to reduce the projected 

number of road fatalities worldwide (1.9 million in 2020 on post trends) by 50%. The costs to society of 

road crashes are substantial and constitute a major burden for economies. Although no common 

international approach to assess crash cost has been agreed, estimations range from 1 to 30% of GDP, 

depending on the methodology used, but could grow significantly as research on the consequences of most 

severe injuries improves. Prior to the establishment of FRSC in 1998, World Health Organisation adjudged 

Nigeria as the most dangerous Country in the World to drive a motor vehicle. This necessitated the Federal 

government to address the situation by creating a statutory agency located at the Presidency, as Nigeria’s 

lead agency for road safety management and traffic administration. FRSC’s critical mandate is accident 

prevention and making roads safer. This paper looks at how high rate of accidents on Nigerian roads can 

be curbed using high speed warning and protecting device. The approach uses an input filter and amplifier 

which receives a regulated input signal from the spark plug and fed as an input to the tachometer which is 

a frequency to voltage converter, the output of the tachometer is fed as one of the inputs of the comparator 

whose other input is from the ignition coil of the vehicle, the output of the comparator is fed to the tone 

generator which is designed using a free running multivibrator. The tone generator is triggered as the set 

speed of the vehicle at the comparator circuit is exceeded, signaling that the speed is high and must be 

reduced. 

 

Key Words: Fatalities, High Rate, Protecting, High speed, Device, Injuries. 

 

INTRODUCTION 

Man’s invention of motor vehicle brought a great relief to man in terms of the transportation of 

goods, services and man himself. As more motor vehicles began to ply the road accident began to occur. 

According to Ademaro(2012) Road accident fatalities continue to attract the attention of policy makers and 

the populace all over the world. The incessant carnage on the roads, especially in developing countries, 

constitutes a major challenge to safety professionals. This is evident from available statistics on road 

accident crashes and injuries all over the world. However, as a result of safety measures adopted in 

developed countries, variation exists in the magnitude of this scourge between developed and developing 

countries. While for example developed countries have experienced a decreasing trend since the 1960s, the 

fatality rate in African countries ranges from 10-fold to more than 100-fold of those in the United States.  

While South-East Asia has the highest proportion of global road fatalities (one-third of the 1.4million 

occurring each year in the world), the road traffic injury mortality rate is highest in Africa (28.3 per 100,000 

population) compared with 11.0 in Europe. Indeed, if major challenges are not made to reverse the trend, it 

is feared that road traffic crash fatality rate in Africa as a whole is anticipated to increase by 80 per cent 

between 2000 and 2020. Agbonkhese et al (2013) pointed out that road accidents have become a normal 

and re-occurring phenomenon in Nigeria which constitutes a menace in modern times. Although both the 

developed and developing nations of the world have suffered from varying degrees of road accidents, the 

developing countries clearly dominates with Nigeria having the second highest rate of road accidents among 

193 ranked countries of the world. Deaths from reckless driving are the third leading cause of death in 

Nigeria. There is a serious need of ensuring that continues increasing trend of fatalities in road accidents 

should be curtailed especially in Nigeria.  

 

LITERATURE REVIEW 

Noncompliance with speed limits is one of the major safety concerns in roadwork zones. Although 

numerous studies have attempted to evaluate the effectiveness of safety measures on speed limit 

compliance, many report inconsistent findings. Their work was to review the effectiveness of four 

categories of roadwork zone speed control measures: Informational, Physical, Enforcement, and 

Educational measures. While informational measures (static signage, variable message signage) evidently 

have small to moderate effects on speed reduction, physical measures (rumble strips, optical speed bars) 

are found ineffective for transient and moving work zones. Enforcement measures (speed camera, police 
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presence) have the greatest effects, while educational measures also have significant potential to improve 

public awareness of road worker safety and to encourage slower speeds in work zones. Inadequate public 

understanding of roadwork risks and hazards, failure to notice signs, and poor appreciation of safety 

measures are the major causes of noncompliance with speed limits. With modern engine management 

technology there is an opportunity to introduce top speed limiting of many new cars at a very low cost. This 

approach would mainly affect crashes in rural areas (Debnath, 2012). Automatic speed limiters, which have 

the potential to reduce speed-related crashes in rural and urban areas, would require expenditure on the road 

infrastructure, to provide a speed limit signal to the on-vehicle device. Coded magnetic strips which are 

bonded to the roadway could provide this signal at relatively low cost. Widespread implementation of such 

a signalling system could result in voluntary fitting of automatic speed limiters to existing vehicles. 

According to Balashanmugan, Balasubramaaniyan, Balasubramaniyan, and Vinoth (2013) in this 

fast moving world accidents are becoming proportional to high speed. As for the Indian road transport 

scenario is concerned, accidents are becoming a day to day cause an attempt was been made to reduce such 

mishaps. A high speed indication is given and automatic braking is applied by cutting off the fuel supply 

to the engine when the setup speed is exceeded. In their work, solenoid valve was used and an operational 

amplifier circuit using LM324IC. Abdelgawab and Mardourah (2014) in their submission said millions of 

people are killed or seriously injured on the roads due to terrified accidents every year. Most of these 

accidents are attributed to the over-speeding of the road vehicles. Thus, the road speed limiter (RSL) is a 

very important technique to reduce the possibility of road accidents. An interesting idea to control the speed 

of the vehicle is to apply electronic control of the air-supply that enters the vehicle carburetor according to 

road transmitters that are connected and operated either by local network or satellite. In their work, a control 

system was designed and implemented. It is consisted of a control mechanism and an electronic circuit to 

control the air-inlet to the carburetor according to pre-set programming based on the vehicle speed. 

Although, it is a challenging job to design and implement modifications to existing systems, the present 

speed control system was successfully implemented and tested. The present proposed mechanism is simple, 

inexpensive and suitable to be implemented in developing countries where a big number of cars still work 

using the traditional carburetor mechanism.  

Devikiruba (2013) worked on the use of GSM/GPRS, his work was an attempt to control the speed 

of the vehicle designed with computer software to enable the third party or owner to get the location, speed 

and activity of the driver. To achieve this, the system can transmit the information in real time. The use of 

GSM/GPRS technologies allows the system to track the objects and provide the up-to-date information. 

This information is authorized to specific users over the internet as the server gets the information. It is the 

tele-mointoring system to transmit data to the remote user. Thus the applications are used in real time traffic 

surveillance. The work proposes a prototype model for location tracking using Geographical Positioning 

System (GPS) and Global System for Mobile Communication (GSM) technology. The development was 

based on the windows phone 8 application by means it can provide flexibility and portability for the user 

to get the information from anywhere. As these GPS technologies having greater range of frequencies, the 

user can get the information as quicker as possible. This system is very useful to speed control at specific 

traffic roads.  
In another approach Kewate, Karmare, Sayankar, and Gavhale (2014) pointed out that speed control 

is in the need of the hour due to the increased rate of accidents reported in our day-to-day life. During 2011, 

in India a whole of 4, 97,686 road accidents were reported which is a result of lack of speed control and 

violating the road rules. Road accidents can be prevented by adopting measures such as Traffic 

management, improving quality of road infrastructure and safer vehicles. The existing techniques still 

doesn’t able to reduce the number of accidents. Hence there is a need to implement Intelligent Speed 

Adaptation (ISA) in which vehicles speed can be automatically controlled by various limit techniques which 

are based on zones, highway, traffic density etc. Their work proposes automatic speed control system based 

on color strips for highway road and the roads where the speed control within limit is required. The 

methodology explains that a various color strips are marked on highway road or the roads where the speed 

control within limit is required and vehicle will have a color sensor attached which will recognize the color 

marked on the highway road and accordingly maintain the vehicles speed in that particular limit. In this 

developed system, the color detecting sensor of specific intensity is used to activate/deactivate the system 

of speed control within the color strips marked on the road. In actual practice, the system works that when 

vehicle enter in speed limiting roads like express–high way, high way and any other roads where the speed 

limit is required etc., the vehicle sensor detect the color to activate the system and send the signals to 

programmable ECU/MCU and the programmable ECU /MCU controls the position of throttle valve/fuel 

pump/motor which result in controlling the speed of engine at given limit. When the system activated then 

our vehicle is controlled at given limited speed or below that limiting speed and cannot exceed beyond that 
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limit till the next color strip crossed. This reduces the road accidents and gets driving comfort for the driver, 

after implementation of this automatic speed control system. 

 

Causes of Accident on Nigerian Roads 

There are many factors that could be said to be responsible for accidents on Nigerian roads; these 

factors may be from the vehicle drivers, the vehicles and other road users. According to Agbonkhese et.al 

(2013) On a lot of Nigerian roads across the country deterioration often begins with the origin of cracks or 

pot holes on the road pavements either at the edges or along the drive way which differs by their shapes, 

configuration, amplitude of loading, movement of traffic and rate of deformation. The presence of these 

pot holes aside from human and vehicle related factors are known to be major causes of road traffic 

accidents in Nigeria. The immediate cause of a road accident may also be attributable to mechanical factor 

and carelessness in the form of omission to check and maintain the vehicle at the appropriate time. Road 

traffic accident is therefore an unexpected phenomenon that occurs as a result of the operation of vehicles 

including bicycles and handcarts on the public highways and roads. Table 1 shows global road fatalities 

(IRTAD, 2014). 

 

Table 1: Global Road Fatalities. 

  Recent Data % Average annual change 

S/N      County   2012 2011         2010       2012-

2011 

2012-

2000 

2010-

2001 

2000-

1991 

1990-

1981 

1980-

1971 

1 Argentina 5104 5040 5004 1.3 - - - - - 

2 Australia 1299 1277 1353 1.7 -28.5 -2.7 -1.7 -3.9 -1.0 

3 Austria 531 523 552 1.5 -45.6 -5.9 -5.0 -2.5 -3.9 

4 Belgium 767 861 840 -10.9 -47.8 -6.1 -2.7 -1.3 -2.8 

5 Cambodia 1966 1905 1816 3.2 - - - - - 

6 Canada 2104 2006 2237 4.9 -27.5 -2.3 -2.6 -3.3 -0.2 

7 Chile 1980 2045 2074 -3.2 -10.3 0.2 - - - 

8 Colombia 5922 5528 5502 7.1 9.6 1.6 - - - 

9 Czech Rep. 742 773 802 -4.0 -50.1 -5.5 1.2 0.8 -4.9 

10 Denmark 167 220 255 -24.1 -66.5 -5.7 -2.2 -0.5 -6.1 

11 Finland 255 292 272 -12.7 -35.6 -5.0 -5.1 1.8 -7.8 

12 France 3653 3963 3992 -7.8 -55.3 -7.8 -2.5 -2.1 -2.8 

13 Germany 3600 4009 3648 -10.2 -52.0 -7.0 -4.4 - - 

14 Greece 984 1141 1258 -13.8 -51.7 -4.4 -0.4 2.8 3.0 

15 Hungary 605 638 740 -5.2 -49.6 -5.6 -6.1 4.7 -1.3 

16 Iceland 9 12 8 -25.0 -71.9 -11.5 -1.9 0.0 2.0 

17 Ireland 162 186 212 -12.9 -61.0 -7.1 -0.8 -2.0 -0.2 

18 Israel 263 341 352 -22.9 -41.8 -4.5 0.4 -0.2 -4.0 

19 Italy 3653 3860 4114 -5.4 -48.3 -5.9 -1.5 -2.2 -1.9 

20 Jamaica 260 307 319 -15.3 -22.2 -1.4 -3.1 - - 

21 Japan 5237 5507 5806 -4.9 -49.7 -5.9 -3.6 2.8 -6.7 

22 Korea 5392 5229 5505 3.1 -47.3 -4.2 -4.5 8.7 5.6 

23 Lithuania 301 296 300 1.7 -53.0 -9.1 -6.5 2.6 - 

24 Luxembourg 34 33 32 3.0 -55.3 -8.3 -1.0 -3.7 1.5 

25 Malaysia 6917 6877 6872 0.6 14.6 1.8 - - - 

26 Netherlands 650 661 640 -1.7 -44.3 -5.7 -1.0 -3.0 -5.0 

27 New Zealand 308 284 375 8.5 -33.3 -2.1 -3.7 1.0 -1.4 

28 Nigeria 6092 6054 6052 0.6 -28.1 - - - - 

29 Norway 145 168 208 -13.7 -57.5 -3.1 0.6 -0.2 -

4.2 

 

30 Poland 3571 4189 3908 -14.8 -43.3 -3.8 -2.5 2.1 - 

31 Portugal 718 801 937 -19.4 -65.0 -7.3 -4.5 0.3 3.5 

32 Serbia 688 731 660 -5.9 -34.4 -7.1 -6.4 0.9 - 

33 Slovenia 130 141 138 -7.8 -58.6 -7.5 -4 2 -1.0 -

1.6 

34 Spain 1903 2060 2478 -7.6 -67.1 -8.5 -4.6 3.9 1.9 

Source: WHO 
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Table 2: Nigerian Road crashes in 2011, 2012 and 2013 

Reported safety data    2011     2012  2013  % increase from 2013 to 2012  

Road crashes  13191 13262 13583 2% 

Injuries  41165  3 348  40057 2% 

Fatalities    6054   6092 6450  6% 

Source: FRSC. 

 

In 2012, there were 13 262 reported road crashes, which caused the deaths of 6 092 persons, 1% 

more than in 2011. In 2013, there was a 2% increase in road traffic crashes, a 2% increase in injuries and a 

6% increase in fatalities when compared with the 2012 figures. In addition, speed violation accounted for 

32% of identified probable causes of crashes, followed by Loss of control and Dangerous driving, at 17.1% 

and 12.1%, in 2013 respectively ( IRTAD, 2014) 

 

Accident Prevention  

There are various ways in which accidents could be prevented and this is anchored by the agency 

formed by government for such an important task. In Nigeria the Federal Road Safety corps which was 

established vide decree 45 of 1988 as amended by decree 35 of 1992 is responsible for insuring that our 

roads are safe for use. Among the  risk factors to be addressed by road safety agencies globally as contained 

in WHO Road traffic injuries; fact sheet No 358 (2013) are ; speed, drink- driving, helmets, seat- belts and 

Child restraints. The road safety and traffic data is shown in Table.3. Table 4. Shows the passenger car 

speed limits by road type for 2014. 

 

Table 3:Road Safety and Traffic Data 

 
 

In 2011, inappropriate or excessive speed was the main contributing factor in 32% of fatal crashes. (IRTAD, 

2014). The first listed risk factor is which is considered as very serious is our main focus in this paper. 

 

Table 4: Passenger Car Speed Limit by Road Type 2014 

Road Type Speed Limit (Km.h 

Urban  50 

Rural Roads 80 

Motorways 100 

Source: FRSC 

 

MATERIALS AND METHODS 

The design and construction of the high speed warning and protecting device was carried out using 

the first principles of electronic circuit design. Discrete electronic components were used for the 

construction of the individual circuits which were observed to have been functioning well in the tropics. 
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The High Speed Warning and Protecting Device 

The block diagram of the high speed warning and protecting device is made up of basically six 

blocks (Ceippel, 1983). It is seen as an important component in the auto industry in regards to safety. 

Input from spark plug 

 

 

        

                     Output 

 

 

 

 

 

                                        

 Figure 1: Block Diagram of High Speed Warning and Protecting Device 

 

 

Design of High Speed Warning and Protecting Device 

Input Amplifier and Filter 

 Design of High –pass Filter 

Data: 

Cut-off Frequency required = 10𝐾𝐻𝑍 
Gain                                       = 100 

Chose R1, 

 W =
1

𝑅𝐶
, f = 

1

2𝜋𝑅𝐶
, C1 = 

1

2𝜋𝑅1𝐶
 

  Design of Amplifier; 

Gain = 100 

For flat response over the audio frequency range  

 Chose R1 = 1K, Av= 
𝑅3

𝑅2
,  R4 = 

𝑅2𝑅2

𝑅2+𝑅3
 

  Supply Voltage Vcc ± 15V 

Choose VBE for Silicon diode 

Find Voltage across R2,   

Find Current through the diode. 

 

 

 

 

Tachometer 

System 

Comparator 

Circuit 
Output Circuit Input Filter 

and Amplifier 

Tone 

Generator 
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                                        Figure 2: Input Filter and Amplifier 

 

From figure 2 the filter and input amplifier stage receives signal from the spark plug and is regulated 

through R1, D1 and C1. It is then amplified by µA  and the output fed to the tachometer. 

Design for Tachometer 

Frequency Band     = 4KHZ, Gain 100 

Choose Power Supply    =    ± 15V 

Choose Value of CF    =10µF 

R5 = 
𝑅𝑉

𝐺𝑎𝑖𝑛
 

R5 =  
 𝑅𝑉𝑅5

𝑅𝑉+𝑅5
 ,   C2_= 

1

2𝜋𝑅𝑣𝑓
  , D2   & D1 =In4148, C2 = 

1

2𝜋𝑅𝑔𝑓
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                                                   Figure 3: Tachometer 

 

The Tachometer which is a frequency to voltage converter produces an output voltage proportional 

to the derivative of the input frequency signal. The signal from the output of the input amplifier is the input 

to the tachometer and it is fed through pin 3 of the Op amp µA741 which is the non-inverting input and fro 

high input impedance. Rv is used for setting the speed limit of the vehicle at which the tone generator is 

triggered. Cf  is used for system stability and high frequency noise reduction.. D2 is used as a frequency 

doubler. Rs  is for prevention of input bias current from producing a dc offset at the Op amp output. Cs is 

to bypass thermal noise of R2 to ground. 

 

Design of Comparator 

Gain = 100 

Determine R6, R7 = RV.R6 

For Switching Transistor XTR2, 

Vcc =12V 

Ic   = 30mA 

Vcc = 7V , Silicon. 

Collector Resistance Rc = 𝑉𝑐𝑐 −  
𝑉𝑐𝑒

𝐼𝑐
 

RC=R11  

The base of XTR2 is supplied 7V 

Vbe = 0.7, Silicon 

Ic =30mA 

Base resistance RB = R10 = 
(𝑉𝐶𝐶− 𝑉𝐵) 𝐵

𝐼𝐶
 

 

Clamping Circuit : - 

Choose XTR – BC 108 

The Ignition has a current of about 0.09A through R9, 

Calculate; for R8. 
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                                                        Figure 4: Comparator/Output                        

 

The comparator circuit receives input from two sources, one from the Tachometer output and 

another from the ignition coil. These two voltages are compared by the comparator, the ignition voltage 

being the reference voltage. At high speed the output voltage from the Tachometer becomes high, and when 

compared with the reference voltage, it turns ON transistor XTR2 which acts as a switching transistor. The 

collector of XTR1 is connected to the ignition terminal.XTR1 acts as a diode and so XTR1 in parallel with 

C3 forms a clamping circuit (Negative dc restorer). The voltage 7V is clamped through XTR1 and C3,R3 

and it is sent as an inverting input to the Op amp so as to effect comparison. 

 

Tone Generator Design 

Choose      µ741 – Operational Amplifier 

Choose a  ±15V Power Supply 

Choose R14 = R13 = 100KΩ 

Frequency (fs) = 200HZ 

Calculate C4  = 
1

2𝜋𝑓𝑅13
 

R12 = 2.TC (R14) 

Where TC = 63% 

            2TC = 86%                                                               
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                                                                    Figure 5: Tone Generator 

 

The tone generator is designed using a stable (free running Multivibrator). It is designed with no 

need for input, but it is connected to the comparator collector so as to have input signal at low speed but at 

high speed there will be negative or no input signal which enables it to trigger ON. Its voltage gain at this 

time approaches infinity. The circuit oscillates whenever the transistor XTR2 is OFF or gives a negative 

voltage and it stops oscillating as XTR2 is ON, that is when the vehicle speed is slowed down. It can be 

made adjustable to ensure exact frequency by making R12 and C4 variable. 

 

Advantages of Low Speed 

 Lower speed results in fewer road crashes and fewer casualties on roads. 

 Lower speed means reduced fuel consumption and vehicle emissions. 

 Driving at lower speed causes less wear and tear on the engine, brakes, and tires, thereby indirectly 

improving road safety and environmental performance.  

 

 

DISCUSSION 

Since the issue of high rate of fatal road accidents is a global problem, lot of research has been 

carried out and is ongoing so as to bring to minimum the number of lives lost annually on our high ways. 

Debnath (2012) used the Coded Magnetic strips signaling for roadway, Balashanmugan et. al (2013) 

worked on the use of automatic braking in case of high speed, Abdelgawab and Mardourah (2014) explored 

the use of electronic control of air supply that enters the vehicle carburetor and Devikiruba (2013) made 

use of GSM/GPRS to control the vehicle speed. The high speed warning and protecting device was designed 

using discrete components and the input signal was from the spark plug , the speed limiter was set to trigger 

at a speed limit of 120Km/h  for a four stroke engine. This was simulated using a signal generator. The 

vehicle in which this device is installed cannot be driven normally above the set speed of 120Km/h, this is 

because the alarm which is connected to the car horn will continue to alarm. The alarm switches off only 
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when the speed of the vehicle drops to below 120Km/h. The speed limit may be adjusted lower or higher 

by the use of Rv in the tachometer circuit. There might be advantages due to a reduction in accidents, it is 

estimated that 10% of rural speed-related crashes could be prevented by high speed protecting all cars. 

Small savings in fuel consumption, tyres and brake maintenance should result from running cars at the 

controlled speed. 

 

CONCLUSION 

The high speed warning and protecting device was designed and constructed so as to be installed in 

motor vehicles. It is believed that when the device is used by motorist the high rate of lost of lives on our 

high ways due to motor vehicle accidents will be reduced. The objective of the United Nations decade of 

action for road safety will to a large extent be achieved. High   speed has been discovered to be one of the 

major causes of road accidents on Nigerian roads; making it a policy to ensure that commercial motor 

vehicles installed this device will be commendable. Most of the European Countries have speed limit laws 

for different categories of motor vehicles. The Nigerian safety regulator (FRSC) has given truck drivers 

ultimatum to install speed limiters on their trucks before loading of petroleum products. This is a good start 

on speed regulation in Nigeria. The speed limits for the Nigerian roads need to be enforced to save lives. 
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Abstract 
Extracellular methionine production by submerged fermentation using  bacteria isolated from the soil was 

studied. Soil samples were collected from a depth of 5cm at different locations within Ihiala town in Ihiala 

LGA Anambra State. Each sample  suspension was inoculated into plates of nutrient agar and tryptone soy 

agar using standard procedure. The bacteria isolated were screened for methionine production on solid 

minimal medium already inoculated with methionine auxotroph Escherichia coli. Qualitative observation 

of the plates for halo growth of the E.coli  revealed  the active methionine producers. The best producers 

were selected and employed in methionine production by submerged fermentation. A total of  87  isolates 

were screened for extracellular methionine production and eighteen of the isolates were found to be 

methionine producers, with  isolates FZ13, ZM10 and ZM22 selected as the best  producers. The selected 

isolates were characterize and identified as Bacillus species. Submerged methionine production for FZ13 

and ZM22 increased with time and was highest at 72h (1.90 and 1.26 mg/ml).The growth of both isolates 

was maximum also at the same period , while the residual sugar  gradually decreased throughout the 

fermentation period. For isolate ZM10 maximum methionine production was observed after 96h 

(1.63mg/ml), while the highest growth was recorded at 72h.The residual sugar decreased till the end of 

fermentation. The result showed that methionine producing bacteria abound in the soil. 

 

Keywords: Extracellular, Methionine,  Submerged Fermentation, Bacteria 

 

INTRODUCTION 

Methionine is an essential amino acid is required in the diet of humans and livestock. It cannot be 

synthesized internally but must be added to food and feed materials to improve the protein quality (Pharm, 

Galvzez, and Padolina, 1992). The impact of L-methionine on animal nutrition and the consequences of its 

absence as nutritive feed additive have been investigated very well. It has been observed for poultry that 

the stability of egg shells decreases just as the milk production in cow does (Noftsgeret al., 2003; 

Keshavarz, 2003). Plant proteins are often deficient in essential amino acids such as L-lysine, L-methionine, 

L-threonine or L-tryptophan (Hegsted, 1956; Dutre, Oliveira, Edith, Salata, and Campos, 1973; Mertz, 

1974) and consequently an exclusively vegetable diet may fail too meet nutritional requirements (Pharm, 

Galvzez, and Padolina, 1992). Methionine is a principle supplier of sulphur which prevents disorders of the 

hair, skin and nails; it helps lower cholesterol levels by increasing the liver’s production of lecithin; it 

reduces liver fat and protects the kidneys (Borton, 1978; Gelenberg, 1980; Kelly, Neaga, Schwahn, Rosen, 

and Trasler, 2005). Methionine is used as an antidote in paracetamol poisoning to prevent liver damage and 

also in treatment of Parkinson’s disease (Smythies and Halsey, 1984). Methionine is normally being 

produced chemical synthesis, but these processes are expensive and produce racemic mixture that has to be 

resolved (Fong et al., 1981). Fermentation optically active and more readily utilizable amino acid 

(Kinoshita, Udaka and and Akata, 1957). The objective of this study is to isolate Bacillus species form the 

soil and screening them for methionine production. 

 

MATERIALS AND METHODS 

 

Isolation of soil sample 

Soil sample were collected from different sites within Anambra State University Uli Campus. Soil 

samples were collected from a depth of 4 – 8cm and taken to the laboratory for analysis. One gram of soil 

sample was aseptically put into 9ml of sterile normal saline in a test tube and shaken.Thereafter, a five fold 

dilution was done and aliquots of 0.1ml were inoculated on plates of nutrient agar and tryptone soy agar. 

The plates were incubated at 300C for24h. Colonies that developed were subcultured and pure cultures 

preserved at 40C on sterile nutrient agar slants.  
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Screening of bacteria for methionine production  

The isolates were screened for methionine production using a minimal medium consisting of 

glucose,4.0g; (NH4)2SO4, K2HPO4, 0.5g; KH2PO4, 0.5g; MgSO4.7H2O, 0.001g; MnSO4.4H2O, 0.001g; 

FeSO4.7H2O, 0.001g; CaCO3, 2.0g; agar, 15.0g; deionized water, 1liter; pH 7.0. The medium which was 

seeded with a 24h broth culture of the methionine auxotroph,  was inoculated with the isolate by spread 

plate technique. An uninoculated agar  plate served as control. After 72h incubation at 300C, the plates were 

examined for growth of the auxotroph. Halo growth of the E.coli indicates methionine production by the 

isolates. The methionine producers were stored for further studies. A total of 137 bacteria isolates were 

screened and 37 of them were selected as lysine producers.  

 

Methionine production in submerged culture 

The concentration of the bacteria suspension (24h) was standardized using the Mcfarland 

nephelometer. Two milliliters of the standardized bacteria suspension (4.3 x 106) were inoculated into 

250ml Erlenmeyer flasks containing 50ml of fermentation medium already sterilized at 1210C for 15min. 

The medium was composed of: K2HPO4, 0.5g; KH2PO4, 0.5g; MgSO4.7H2O, 0.001g;  MnSO4.H2O, 0.001g; 

FeSO4.7H2O, 0.001g; CaCO3, 2.0; deionized water, 1liter; pH 7.0. The inoculated medium was shaken on 

a rotary shaker at 160rpm at 30 0C for 144h. At interval of 24h, 5ml broth was taken aseptically for the 

determination of methionine, bacteria growth and residual sugar.  

 

Determination of bacteria growth 

The growth was determined turbid metrically from the culture broth  in spectrophotometer at 660nm. 

Determination of methionine 

Quantitative determination of L-methionine in the culture broth was carried out by the modified 

calorimetric method of Greenstem and Winitz (1961). 

 

 

RESULT AND DISCUSSION 

 

Table 1 shows the colonial morphology of the bacteria isolates. The colonial morphology ranged 

from yellow to milky white to orange and grey colonies. Eight of  the isolates were Gram positive cocci, 7 

were Gram positive rods and 3 Gram negative rods. A total of 87  bacteria isolates were screened and 18 

were selected as methionine producers (Table 2). The degree of halo growth of the bacteria isolates of 

FZ13, ZM 10 and ZM22 were observed to be highest methionine producers and hence were chosen for 

further studies. Eighteen Bacillus species isolated from the soil were found to be methionine producers. 

The occurrence of methionine producers in the soil is corroborated by the finding of Ekwealor et al. (2012) 

who isolated 6 methionine producers from the soil. Similarly, Dike and Ekwealor(2012) screened 500 

bacterial isolates from the soil for methionine production and obtained 3 isolates. Yamada et al, (1982) 

examined 400 methanol-utilizing microorganisms isolated from the soil and selected strain OM33 which 

excreted methionine. Nwachukwu and Ekwealor (2009) reported the isolation of actinomycetes from 

Nigerian soil and obtained isolate SP 05 as a methionine producer. Result of the screening showed that out 

of 137 bacteria isolated from the soil 18 of them were capable of producing methionine. This is similar to 

the report of Ekwealor et al.(2012) who recovered 24 bacteria as methionine producers out of 200 isolated 

from the soil. In the study  some of the isolates recorded low yield during screening. Ekwealor et al (2012), 

opined that it resulted because wild strains were employed. Rowbury and Woods (1961) also noted that 

wild type strains are not usually capable of producing significant amount of methionine because their 

biosynthesis are highly regulated.  Using morphological and biochemical characteristics these isolates were 

identified as Bacillus species. The result of methionine production profile of Bacillus species FZ13 is shown 

in Table 3. As observed methionine production reached a maximum at 72h (1.90 mg/ml) and subsequently 

decreased till 144h. The bacteria growth also increased and reached its peak at 72h and then subsequently 

decreased till 120h.The residual sugar decreased continuously till the end of the fermentation period at 

144h. The result of methionine production profile of Bacillus species ZM22 is shown in Table 4. It revealed 

that methionine production reached the highest at 72h (1.26 mg/ml) and then subsequently decreased till 

120h.The bacteria growth also increased and reached the peak at 72h and became constant till 96h and then 

subsequently decreased till 120h.The residual sugar decreased till the end of the fermentation period at 

120h. The result of methionine production profile of Bacillus species ZM10 is shown in Table 5. It showed 

that methionine production reached the highest level at 96h (1.63 mg/ml) and then subsequently decreased 

till 144h. The bacteria growth increased and reached its peak at 72h and then decreased till the end of the 
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fermentation period. The residual sugar kept decreasing till the end of the fermentation period. The 

production profile of methionine showed that Bacillus species FZ13 and ZM22  produced maximum 

methionine level(1.90 and 1.26 mg/ml) after 72h. This is consistent with the report of Anike and Okafor 

(2008) who observed that Bacillus species produced 1.35mg/ml of methionine after 72h incubation. In the 

study it was observed that Bacillus species ZM10 recorded highest methionine production after 96h. This 

is corroborated by the report  of,  Dike and Ekwealor, (2012) that Bacillus cereus DS13 and RS16 produced 

methionine after 96h of fermentation. Conversly, Banik and Majumdar (1974)  reported 4.5g/l methionine 

yield after 76h. 

 

Table 1: Partial Characterization of Bacillus species isolated from the soil 

Bacteria isolate Colonial and cell 

morphology 

 

Gram stain Endospore test 

FZ9 Yellow colonies  + cocci - 

ZM27 “             “ + cocci - 

FZ13 Milky white +rods + 

FZ4 Whitish colonies + rods + 

JQ11 Milky White + rods - 

FT16 Milky White +cocci - 

ZM8 Milky White -rods - 

ZM13 Yellow colonies +cocci - 

ZM10 White colonies +rods + 

FT2 Orange colonies -rods - 

FT15 Orange colonies + cocci - 

JQ5 Grayish green +cocci - 

FZ15 Yellow colonies -rods - 

ZM22 Milky White +rods + 

ZM18 Milky White +rods - 

FZ6 Whitish colonies +rods + 

JQ7 Whitish colonies +cocci - 

FZ Yellow colonies +cocci - 

 

Table 2: Screening for methionine production by bacteria on solid agar medium 

Bacteria isolate Degree of halo growth 

 

  

FZ9 +   

ZM27 +   

FZ13 ++++   

FZ4 ++   

JQ11 ++   

FT16 ++   

ZM8 +   

ZM13 +   

ZM10 +++   

FT2 +   

FT15 ++   

JQ5 ++   

FZ15 +   

ZM22 +++   

ZM18 +   

FZ6 +   

JQ7 ++   

FZ +   

Key: ++++  High methionine producer; +++  moderate methionine producer; ++ Low lysine producer; + 

very low lysine producer 
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Table 3: Methionine production profile of  Bacillus species FZ13     

Time (h) Methionine(Mg/ml) Bacteria growth (OD 660nm) Residual sugar(Mg/ml) 

0 0 1.81 1.27 

24 1.28 1.89 1.12 

48 1.45 1.96 0.83 

72 1.90 2.08 0.66 

96 1.77 1.95 0.60 

120 1.62 1.91 0.55 

144 1.56 1.88 0.52 

 

  

Table 4: Methionine production profile of Bacillus species ZM22 

Time (h) Methionine(Mg/ml) Bacteria growth (OD 660nm) Residual sugar(Mg/ml) 

0 0 1.58 1.17 

24 0.61 1.63 0.94 

48 1.04 1.66 0.81 

72 1.26 1.68 0.73 

96 1.17 1.68 0. 

120 0.95 1.62 0.62 

144 0.87 1.60 0.60 

  

Table 5: Methionine production profile of Bacillus species ZM10 

Time (h) Methionine(Mg/ml) Bacteria growth (OD 660nm) Residual sugar(Mg/ml) 

0 0 1.70 1.10 

24 0.92 1.76 0.81 

48 1.17 1.82 0.73 

72 1.44 1.93 0.60 

96 1.63 1.87 0.51 

120 1.58 1.81 0.42 

144 1.41 1.70 0.40 

  

 

CONCLUSION 

 

In the study, methionine producing bacteria were isolated from the soil. This suggests that the soil 

is replete with useful bacteria that can be harnessed for the production of methionine. Further research 

which will include optimization studies is needed to see the possibility of enhancing enzyme production. 

 

RECOMMENDATIONS 

 Methionine is an essential amino acid that is required in the diet of humans and livestock. It is only 

available through importation and this makes it costly because foreign exchange is involved. In the study, 

methionine was produced by bacteria isolated from the soil, so it is an indication that methionine   can  be 

made available locally and  in Nigeria. It is recommended that government should set the ball rolling by 

encouraging local  large scale production of the amino acid and banning the importation of the product. 

Government should also make interest free loans available to people who interested in investing in this 

area. Adequate funds should be given to research  institutes for the  purpose of carrying research in this 

field with the view to producing methionine  economically. Government should also remove import duty 

on some costly equipments that would be used in the production. 
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Complexes of 2-amino-4-thiazoleacetic acid hydrazide(ATAH), salicylaldehyhde-2-amino-4-
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Abstract 

Complexes obtained from 2-amino-4-thiazoleacetic acid hydrazide [keto- (ATAH) and enol- (ATA) forms), 

salicylaldehyde- 2-amino-4-thiazoleacetic acid hydrazone (ATASH) and acetone -2-amino-4-thiazoleacetic 

acid hydrazone (ATAAH) were each complexed with nickel(II) sulphates. These complexes synthesized are 

hopefully meant to be further processed as potential drugs. The complexes were characterized by elemental 

analyses, conductance, infrared and electronic spectral studies. The ligands and complexes were screened 

for antimicrobial activity and one of the compounds was relatively active against the organism tested. The 

active compound is nickel-2-amino-4-thiazoleacetic acid hydrazide [Ni(ATAH)3]SO4 H2O. The electronic 

data indicate octahedral coordination for the all the complexes synthesized.  The IR spectra data are 

diagnostic of bidentate coordination via the carbonyl oxygen and the azomethine, the SO4
2- anions are in 

their inner coordination spheres.  The conductivity analyses indicate a non-electrolytic nature for the 

chelates. 

 

Key Words: Salicylaldehyde, acetone, thiazoleacetic , hydrazide,  hydrazone. 

 

INTRODUCTION 

 

The increasing clinical importance of drug-resistant mycobacterial pathogens has lent additional 

urgency to microbiological research and new antimycobacterial compound development. Much attention is 

given to hydrazones and some other hydrazine derivatives because of their biological and physiological 

activities (Nwabueze, 1997), Complexes of nickel (II) with Acetone hydrazones derived from some 

cyclocarboxylic acids. They generally exhibit very strong antibacterial activity. This antibacterial activity 

is enhanced on complexation to some transition metal ions (Bontchev, Boneva, and Miter; 1981). 4-

isopropylthiazole-2-carbohydrazide is known to be a novel class of potential antibacterial, antifungal and 

antitubercular agents (Mallikarjuna, 2008, 2009). This is due to the fact that other ligating sites may be 

present in addition to the carbonyl O and the azomethine N depending on the nature of R and R1  in 

RCONHNCR 1
2 . Hydrazones derived from 6-amino-5-formyl-1, 3-dimethyl uracil and nicotinic and 

isonicotinic acid hydrazides formed four – coordinate complexes with Ni2+ which are monomeric with three 

binding sites occupied by the dinegative tridentates ligand and the fourth position by water. The donor 

atoms are the deprotonated N of the 6- amino group, the azomethine N and the carbonyl O of the hydrazone 

moity. Neither the carbonyl O atoms of the uracil ring nor the endocyclic N atom of the pyridine are 

involved in the coordination to the metals (Enedoh and Nwabueze, 2011; Fransisco, Nuria, Illan-Cabeza, 

Antonio and Penas, 2000) 

This work aims at synthesizing for the first time complexes of the title metal with 2-amino-4-

thiazoleacetic acid hydrazide (ATAH & ATA), salicylaldehyde-2-amino-4-thiazoleacetic acid hydrazone 

(ATASH) and acetone -2-amino-4-thiazoleacetic acid hydrazone (ATAAH) for possible use as antibacterial 

agent. Then, characterizing the complexes by some physicochemical properties while subjecting the ligands 

and complexes to antimicrobial screening. 

 

METHODOLOGY 

 

 Ethyl-2-amino-4-thiazoleacetate, acetone and salicylaldehyde were obtained from Sigma – Aldrich 

Chemical Company Ltd, while the copper(II) sulphates and acetates were obtained from BDH Chemical 

Ltd England. All were used without further purification 

 

Preparation of 2-amino-4-thiazoleacetic acid     hydrazide   (ATAH)   
2- amino-4-thiazoleacetic acid hydrazide was prepared from 1mole of ethyl-2-amino-4-thiazoleacetate and 

1 mole of the hydrazine hydrate using standard method as in literature (Nwabueze, 1992. 
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25.00ml (0.40moles) of hydrazine hydrate was added to 70g (0.40moles) of ethyl-2-amino-4-

thiazoleacetate in 300mls of absolute ethanol. It was refluxed on a water bath for 6 hours. The solution was 

left to crystallize for 3 days. The light brown crystals obtained were filtered , recrystallized from ethanol, 

filtered and dried over silica gel in a desiccators. (yield , 46.1g; 65.86%) 

   

Preparation of Salicylaldehyde-2-amino-4-thiazoleacetic acid     hydrazone   (ATASH) 

8.6g, (0.05 mole) of 2-amino-4-thiazoleacetic acid hydrazide (ATAH)  was mixed with 5.3ml( 6.01g,( 

0.0.05 moles) of salicylaldehyde in 130ml ethanol and refluxed for 4 hours in a 250ml round bottom flask 

on water bath. The solution was left for 24 hours to crystallize. The yellow crystals obtained were filtered 

and were recrystallized from ethanol.s They were then dried in a desiccator over silica gel.( Yield,9.7g;  

80.78%). 

 

Preparation of Acetone-2-amino-4-thiazoleacetic acid     hydrazone   (ATAAH) 

8.6g, (0.05 mole) of 2-amino-4-thiazoleacetic acid hydrazide (ATAH)  was mixed with 3ml (0.05 moles]) 

of acetone in 120ml ethanol and refluxed for 4 hours in a 250ml round bottom flask on water bath. The 

solution was left for 7days to crystallize. The milky crystals obtained were filtered and were recrystallized 

from ethanol.s They were then dried in a desiccator over silica gel.( Yield,6.1g;  40%). 

 

 

Preparation of the complexes 

The complexes were prepared by the reaction between aqueous solutions of the metal salts and ethanolic 

solutions of the ligand in a 1,2 molar ratio 

 

The preparation of the Ni-ATAH complexes 

 0.86 gram (0.005mole) of 2-amino-4-thiazoleacetic acid hydrazide(ATAH) was dissolved in 10ml of 

ethanol and slightly warmed, while 0.64g (0.0025 moles) of NiSO4.6H2O was dissolved in 10ml of water. 

The ligand was then added gently while  stirring continuously into the nickel(II) solution and a light green 

coloured crystals were formed. The crystals were filtered and dried over silica gel in a desiccator for 2 days. 

(Yield, 0.75g;  45%). 

 

The preparation of the Ni-ATASH complexes 

1.22 gram (0.005mole) of salicylaldehyde-2-amino-4-thiazoleacetic acid hydrazone was dissolved in 10ml 

of ethanol and slightly warmed, while 0.64g (0.0025moles) of NiSO4.6H2O      was dissolved in 10ml of 

water. The ligand was then added gently while  stirring continuously into the nickel(II) solution and a 

yellow coloured crystals were formed. The crystals were filtered and dried over silica gel in a desiccator 

for 2 days. (Yield, 0.51g;  37%). 

 

The preparation of the Ni-ATAAH complexes 

0.985gram (0.005mole) of acetone-2-amino-4-thiazoleacetic acid hydrazone was dissolved in 10ml of 

ethanol and slightly warmed, while 0.64g (0.0025 moles) of NiSO4.5H2O was dissolved in 10ml of water. 

The ligand was then added gently while  stirring continuously into the nickel(II) solution and a vsery light 

green coloured crystals were formed. The crystals were filtered and dried over silica gel in a desiccator for 

2 days. (Yield, 0.89g; 53%).  

 

The preparation of enolhydrazide, Ni-ATA 

This was obtained by adding a little quantity of sodium ethoxide into the mixture of nickel (II) sulphate and  

2-amino-4-thiazoleacetic acid hydrazide during the complexation 

 

 

Elemental Analysis [Jeffrey et al; 1979] 
Using EDTA the percentage of metals in the complexes were determined complexometrically while that of 

sulphur was gravimetrically determined as sulphate by precipitation using BaCl2. 

 

Instrumental Measurement   

IR spectra in nujol were taken using 8400S Fourier Transform Infrared Spectrophotometer. Electronic 

absorption spectra of the ligand and complexes were done in ethanol solution using Spectronic 21D Milton 

Roy UV – VIS SpectrophotometeR. The conductivity measurement in EtOH of the complexes were made 

using the pH/ conductivity meter, JENWAY 430. 
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Antimicrobial Screening  

Antimicrobial screening of the ligands, the nickel salts and the complexes in aqueous methanol was 

carried out using nutrient Agar. In-vitro susceptibility testing of the chemicals were carried out on four 

types of micro-organisms viz staphylococcus aureus, Escherichia coli, streptococcus, klebsialla aero 

genes. Disks were sterilized in the oven at a temperature of 60oC for one hour and allowed to cool and then 

they were coated accordingly with the different solutions of the ligand and  complexes(0.005g/ml 

ethanol).Drying and sterilization in the oven at a temperature of 37oC for 24 hours followed. The Petri- 

dishes containing already gelled nutrient agar were innoculated with the micro-organisms. These Petri-

dishes were impregnated with the disks containing the solutions of the ligands and the complexes differently 

and separately. They were arranged radially from the centre of the dishes and incubation was done for 24 

hours. This was done in duplicate . Antibacterial activity was measured as zone diameter of inhibition 

around the disk. 

 

RESULT AND DISCUSSION 

 

The chemical equation below represents the preparation of the thiozolehydrazone from the 

thiozolehydrazide   

 

 

 

 

These complexes are monometric non-electrolytes, proved by their solubility in common organic solvents, 

insolubility in H2O, not too high melting points and very low conductivity [Ikekwere et al 1989] 

 

Infrared Data 
Assignment of band above 3000cm-1 are only tentative since band due to the symmetric vibrations 

of OH, NH and NH2 groups appear in this region as unresolved (Jeffery, Basset, Nendham and Dennry, 

1979]. Bands around 3400cm-1 in the spectra of the hydrated complexes are assigned to (OH) of water of 

crystallization [Ikekwere et al; 1989]. The (C=O) band located in the spectrum of the ligand at ca1669cm-

1 is lowered in the spectra of the complexes by[(- 02) – (-75)]cm-1 indicating coordination via the carbonyl 

oxygen. 

S

N

NH2S

N

CH2CONHNH2

NH2

R2CHO+

CH2CONHNCR2

 
  

 

 The reaction between the ligand and the metal salts yield complexes with 1:1, 2:1, or3:1 stoichiometries    

 

The analytical data and some physical constants for the complexes are shown in table 1 

 

TABLE  I:  Analytical data and some Physical Constants of the Ligands   and  Complexes 
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The (C=N) group is also affected because the azomethine N is used for ligation (Ikekwere, Patel 

and Nwabueze, 1989; Nwabueze 1999). Uncoordinated sulphate group has infrared active vibration located 

around 1120cm-1. Whenever this anion coordinated, it lowers its Td symmetry and split this band. As the 

sulphate band is split in all the relevant complexes, it indicates that the anion is in the inner coordination 

sphere. The diagnostic IR bands for the ligands and complexes are shown in Table 2                           

  

Table 2  Diagnostic IR Band for the Ligands and Complexes 

 
 Electronic  Spectra 

 The electronic spectra data for the complexes are shown in table 3 

 

TABLE 3: Electronic Data for the Complexes 

          

Compound              nm         Assignment Stereochemistry 

[Ni(ATAH)3]SO4.. H2O   382     3A2g 3T1g(F)            Octahedral 

[Ni(ATA)2]H2O     442           3A2g 3T1g(F)        Octahedral 

[Ni(ATASH)2]SO4.H2O      370            3A2g 3T1g(F)      Octahedral  

Ni(ATAAH)]SO4           500            3A2g 3T1g(F)      Octahedral 

 

 The spectra of the nickel(II)complexes show a single band located at 382nm, 442nm,  370nm and 

500nm. This is the    3A2g 3T1g(F)  band which indicates an octahedral geometry for the complexes 

[Nwabueze; 1997, Nicholis; !974] 

 

Antimicrobial Screening 

The result of the antimicrobial screening of thr compounds is shown in table 4     

 

TABLE 4 :Antimicrobial Test Results for the Ligands and Complexes 

Compounds S.aureas E.c.oli S.spp K.aerogenes 

ATAH   - - + - 

ATASH- - -  - 

ATAAH- + +  + 

[Ni(ATAH)3]SO4 H2O   + ++ - + 

[Ni(ATASH)2]SO4.H2O - - + - 

[Ni(ATAAH)]SO4       - + - - 

 

Key  - resistance,     + (fairly active)   ++ (active) 

 

             The microbial activity of the compounds is insignificant, probably due to the presence of few 

nitrogen atoms except however for [Ni(ATAH)3]SO4 H2O which is relatively active. 

 

CONCLUSION 

The ligands (1). 2-amino-4-thiazoleacetic acid hydrazide  (2). salicylaldehyde-2-amino-4-

thiazoleacetic acid hydrazone and (3). acetone-2-amino-4-thiazoleacetic acid hydrazone with their 

complexes which was each done with nickel (II) sulphate  was successfully synthesized. 

 The ligands acted as a neutral bidentate donor via the azomethine N and the carbonyl O. The anions 

apparently are in the inner coordination sphere. No significant antimicrobial activity was shown by the 

compounds. 
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Abstract 

This paper investigates the extent to which faith-based organisations and women’s academic discipline 

influence them as agents of peace in Nigeria. The study employed an inter-disciplinary approach in 

analysing situations in which women have acted as agents of peace. To what extent do women in science 

and those in Arts/Humanities participate in peace building? To what extent do faith-based organisations 

promote women’s participation in peace building? The study adopted a descriptive survey design. Two 

research questions and one hypothesis guided the study. 470 women participated in the study. Data was 

collected using questionnaires (women in peace building questionnaire: WPBQ). The reliability of the 

instrument was determined and found to be 0.85 using split half reliability coefficient. Mean and Standard 

Deviation were used to answer the research questions, while t-test was used to test the hypotheses. The 

result of the study showed that faith-based organisations enhance women’s active participation in fostering 

peace at local, state and national levels. It also revealed that women in different academic fields possess 

varied skills that promote their participation in peace building at varying capacities. However, more 

women in Arts/Humanities rise to top positions that give them greater opportunity to be part of the decision 

making bodies. From the findings of the study, the paper recommended that women in faith-based 

organisations should be more encouraged and better empowered to increase their participation in peace 

building for integrated development. It also recommended that education of the girl-child should be 

encouraged to increase the level of formally educated women’s participation in peace building in Nigeria. 

Key words: Faith-based organisation, skill, peace-building, integrated development, girl-child education. 

INTRODUCTION 

Peace-building initiatives and activities are often carried out within a certain understanding of the 

concept of peace. Peace is however a concept that has defied any universally accepted definition. According 

to Rummel (2012) peace admits a variety of definitions which include such ideas as: absence of war, 

violence or conflict; a state of order; a state of law or social contract; a balance of power; social harmony 

etc. Peace as social harmony involves creating dynamic process that would enhance a culture of tolerance, 

peaceful coexistence and mutual respect of people of diverse religious and socio-political belongings. Peace 

in this context is not merely a socially imposed condition but a dynamic process that is promoted or distorted 

by human activity (Ezeh, 2012). Peace is a process that does not coexist with either overt or structural 

violence. Injustices such as poverty, discrimination, unequal access to opportunities which are fundamental 

pedigrees of conflict and obstacles of peace are within the realm of structural violence (UNICEF, 1999). 

Denial of fundamental human rights which is on the increase in Nigeria today calls for incessant proactive 

movements in the society especially by women themselves who are often the most affected victims of 

violence. 

Thus, the UN Security Council Resolution 1325 (2000) has recognised the important role of women 

in peace-building, prevention and resolution of conflicts. The Resolution emphasized the significance of 

increased participation of women in all aspects of the process of peace-building and conflict resolution. It 

has also highlighted the crucial need to augment the representation of women at all levels of decision-

making relating to peace process and called for innovative training of women for peace-building initiatives 

and conflict prevention and resolution. In Nigeria, the Ministry of Women’s Affairs and Social 

Development is leading the development of a National Action Plan (NAP) on the implementation of the 

United Nation’s Security Council resolutions on women, peace and security. Since the adoption of UN 
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Security Council Resolution 1325, studies have been carried out by scholars and government sponsored 

bodies on the involvement and contribution of women to peace-building and conflict resolutions (Ladbury, 

2011; Gender in Nigeria Report, 2012; Nwadinobi and Maguire, 2013).  

Hence, it is pertinent to identify the role of Nigerian women in peace building through their various 

religious groups or organizations. Religion can and has been used to promote peace-building (Tsjeard, 

Kadayifce-Orellana and Abu-Nimer, 2005), though history has shown that religion can also be used to 

instigate violence. The core mission of the Christian religion is rooted in reconciliation and peace-building.  

The Church is moreover recognized all over the world for her peace-building initiatives. Education, on the 

other hand, is an indispensable factor which has the capacity of enabling women acquire and develop 

essential skills for peace-building and conflict resolution. These two factors, education and Christianity, 

play important role in peace-building initiatives undertaken by Igbo women of Nigeria in contemporary 

society. Indeed, the acquisition of western education and the acceptance of Christian faith have engendered 

significant social transformation among the Nigerian women of Igbo cultural setting.  

Prior to the colonial era, women were very active agents of conflict resolution. They were 

community leaders and were involved in decision-making in their various communities. Most pre-colonial 

Nigerian societies encountered conflicts such as land and boundary disputes, inter –communal conflicts, 

marriage problems, widows’ maltreatment and other related community issues. Women were often 

involved in the process of the resolution of such conflicts which may take the form of consultations, 

deliberation and representation. Indeed Igbo women wielded significant powers during the pre-colonial era 

within the socio-political organisation of indigenous society. The traditional Igbo socio-political structure 

was based on community consciousness. Access to power was through gender-based associations known 

as umuada for women and umunna for men. The right to membership of umuada association is conferred 

patrilineally to all women born of the same male lineage. In the traditional Igbo society, Umuada 

association influenced public policy and decisions in issues of common good affecting the local community 

by their dynamic intervention, arbitration and enforcement of justice and fairness in conflict situation. The 

association had the right to contest and even overturn any decision that is not in the best interest of the local 

community. The umuada association deployed various strategies in their peace-building activities. Such 

strategies included: public protest and demonstration, use of satirical songs known as ikpe to denounce 

immoral conduct and call the offender to order, boycotting of matrimonial duties, enforcement of direct 

sanctions against an offender whether male or female and the dogged mounting of pressure on the male 

folk to submit to umuada’s decision (Van, 1972). 

During the colonial era, the power which women seemed to relish was restrained with the 

introduction of customary and civil courts by the British colonial masters which replaced the traditional 

structures of resolving conflicts. Only men were appointed as judges and paramount rulers to these courts. 

By appointing only men to supervise these courts, the colonialists undermined the roles women had been 

playing in conflict resolution (Chukwu, 2005). In the education sector, curriculum for female education 

was based primarily on home management while men were encouraged to opt for courses that fostered their 

capability to occupy major positions of power (Opara and Ezeh, 2012).  

However, in 1929, Igbo women devised some strategies against the British colonial government 

unpopular tax laws and policies in a confrontation that brought the government close to its knees (Ezeh, 

2005). This singular action of Igbo women has been described by various authors as “Aba riots” or “Igbo 

women’s war” (Van, 1976; Uchem, 2001). The strategized action of Igbo women forced the colonial 

government to rethink some of its policies especially with regards to the revision of the tax laws and female 

education. It led to the harmonization of the curriculum of studies for both boys and girls, and mounting of 

more concerted efforts to promote female education (Opara and Ezeh, 2012).  

Since after independence, female education has significantly improved at all levels. The rise of 

female enrolment at third level education has been significant. The 1989 National University Commission 

annual report, for example, recorded the enrolment stand for Nigerian universities as 46,524 female and 

172,404 males (NUC, 1989). According to Adeyemi and Akpotu (2008), female enrolment in Nigerian 

universities rose from 25.27% in 1988/1989 to 37.25% in 1996/1997 in South-east geopolitical zone. 

Recent studies by Opara and Ezeh (2012) reveal that female enrolment is on the increase in some academic 

disciplines like Science Education, Management Sciences and Engineering fields which used to be 
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dominated by male. Igbo women entry into various fields of academic discipline including science, 

technology, and engineering and management studies has been a source of empowerment for their access 

to positions of leadership in the society particularly in the womenfolk associations. 

However, the school system of western education and the Christianisation of Igbo society have also 

introduced a significant paradigm shift from the traditional umuada womenfolk to Christian denominational 

women associations: Catholic Women Organisation (CWO), Anglican Women Association (AWA), 

Christian Women Association (CWA) etc. Though there are several other faith-based organizations in 

Nigeria, some of which are listed in appendix A, this study is basically concerned with CWO and AWA 

because these two organizations, which are composed of high percentage of literate women are powerful 

proactive bodies recognised at local, state and national levels. In modern society, Igbo women continue to 

exercise their peace-building activities and conflict resolution but more often along the line of their religious 

organisations. The high point of such activities takes place in their annual August events popularly known 

as “August Meeting/Conference”. The leadership of the various women’s religious associations is often 

championed by the educated members.  

Though women employ the avenues of these religious organizations to establish their involvement 

in peace building and conflict resolutions, women still play a minimal role in politics despite the 1999 

Nigeria Constitution which guaranteed the political and civil rights of women. According to Qualls (2015) 

political parties do not look favourably upon female candidates and women are not given equal opportunity 

with men to be involved in politics or decision-making bodies against violence, notwithstanding that 

women are the greatest victims of violence.  Hence, it appears that western influence of the colonial era 

which restricted women’s participation still holds sway today (Qualls, 2015). 

This paper therefore sets out to investigate the extent to which women in Arts/Humanities and 

science/science related courses belonging to different faith-based organisations in Ihiala Local Government 

Area participate in peace–building initiatives. 

Research questions 

1. What is the mean score of women’s involvement in peace-building through the faith- based 

organisations? 

2. What is the mean score participation in peace-building of women in science/science related fields 

and those in Arts/Humanities? 

Hypotheses 

There is no significant difference in the mean score participation in peace-building of women in 

science/science related fields and those in Arts and Humanities 

Population of the Study 

The population of the study comprised of all women of Anglican and Catholic faith-based organisations in 

Ihiala Local Government Area, Anambra State, Nigeria. 

Research Design 

The study used a descriptive survey design. 

 

Sampling Technique 

The sample for the study comprised 470 women. Cluster method was used to draw all women who 

were at annual meetings of the organisation in two faith-based organizations belonging to the Anglican 

Church and Catholic Church in Ihiala Local Government.  Purposive sampling was used to draw only 

women who had obtained National Certificate in Education and Bachelor’s degrees. Sample composition 

comprised 273 women in Arts and Humanities and 197 in science and science related courses.   

 

Instrument for Data Collection 

The instrument used for the study, women in peace-building (WPBQ) was a 20 item questionnaire. 

The questionnaire was divided into two sections A and B. Each section comprised 10 questions which 

required the respondents to indicate their opinion on each item statement based on Likert four-point scale 
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of Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagreed SD). Section A sought to 

determine the extent women in faith-based organizations are involved in peace-building while section B 

sought to determine the degree of participation of women in science/science related fields and those in Arts 

and Humanities. 

 

Reliability of the Instrument 

To determine the reliability of the instrument, a pilot study was carried out using forty women in Awka 

South Local Government. Reliability of the instrument using split half reliability coefficient was found to 

be 0.85. 

 

Method of Data Collection 

On the whole, six hundred and forty copies of the questionnaire were administered with the aid of 

eight research assistants. 90% of the papers distributed were returned for data analysis. Seventy copies 

(12%) were discarded because they were not properly completed. Consequently, four and seventy copies 

(78%) of the total responses were used for data analysis. 

Method of Data Analysis 

Mean and standard deviation were used to answer the research questions. 

Decision Rule 

Using an interval scale of 0.05, the rule was established at 2.50. Any mean response scores of 2.50 were 

accepted, while any response 2.50 was rejected.  

 

Results 

Table 1:  Mean Response of Women’s Involvement in FBO 

S/N Women’s involvement in peace-building through the faith-based organisations Mean 

Response 

(𝒙) 

1. Christian women use their faith-based organisations (Catholic Women 

Organisation, Anglican Women Association, and Women’s Guild etc.) as important 

organs of peace-building and conflict resolution.  

 

3.5 

2. Women in faith-based organisation do not interfere in conflict situation in their local 

community. 

1.9 

3. Women in faith-based organisations use dialogue with local Chiefs or Clan Heads 

to resolve land disputes. 

3.0 

4. FBO are effective organs for women to cause problems in their local communities. 1.9 

5. FBO weaken women’s resilience to take part in creative and critical activities for 

peace-building at state and national levels. 

1.95 

6. Faith-based organisations organize seminars and workshops to educate their 

members and equip them for a more harmonious living in society. 

3.3 

7. Women in FBO are not important actors in social, economic and political life  in 

Ihiala L.G.A. 

2.2 

8. Women in FBO are passive in resolving conflicts on child-abuse or women 

violence. 

2.0 

9. Through FBO women provide family support services. 2.93 

10. FBOs are means by which women unite social groups for peace-building. 3.1 

 GRAND MEAN 2.58 
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Figure 1: Women’s involvement in peace-building through FBO. 

The mean scores of women’s response as in figure for items 1, 3, 6, and 9 showed that women agreed to 

the statement items while mean scores for items 2, 4, 5, 7 and 8 which are below the interval scale of 2.5 

were rejected. However, the grand mean of 2.8 which exceeds the interval scale of 2.50 is accepted as 

positive (agreed) response.  

Table 2:  Participation in Peace-Building of Women in Science/Science Related Fields and those in 

Arts/Humanities. 

S/N Mean score participation in peace-building of women in Science/Science 

related fields and those in Arts/Humanities 

Mean 

Response 

(𝒙) 

1. More women with Arts/Humanities degrees are involved in peace building activities 

than women who possess degrees in science/science related courses. 

2.9 

2. Women leaders in FBO who possess degrees in science/science related fields are 

less active agents of peace process in their local community than those who possess 

degrees in Arts/Humanities.  

3.2 

3. Women in science/science related fields through faith-based organisations establish 

and manage training centres for skill acquisition and self-development than women 

in Arts/Humanities. 

2.6 

4. Women in Arts/Humanities have less capacity to lead in peace-building initiatives 

through FBO than women in science/science related courses. 

3.1 

5. Women in Arts/Humanities facilitate cooperation in society than those who possess 

degrees in science/science related fields through FBO. 

2.1 

6. Women in Arts/Humanities do not possess the skills to facilitate economic 

empowerment as much as women in science/science related fields.  

2.5 

7. Women in science/science related courses are more involved in community 

development than women in Arts/Humanities who are members of same FBO. 

2.8 

8. Decision-making at higher levels through the FBO is easier for women in 

science/science related fields than those in Arts/Humanities. 

3.0 

9. More women in Arts/Humanities rise to top positions through their involvement in 

peace-building initiatives in FBO than those in science and science related fields 

3.5 

10. Peace education programs being championed by FBO are usually headed women in 

science/science related fields than those in Arts/Humanities. 

2.9 
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Table 3: Grand Mean Score and Standard Deviation for Women in Science/Science Related Fields and 

those in Arts/Humanities. 

Participation in Peace-Building of Women in 

science/science related fields and Women in arts and 

humanities 

N 𝒙 SD Inference 

Women in science/science related fields 273 2.68 0.12 Agree 

Women in arts and humanities. 197 2.93 0.17 Agree 

 

Table 4: t-test for Women in Science/Science Related Fields and those in Arts/Humanities. 

Participation in Peace-Building of 

Women in science/science related 

fields and Women in arts and 

humanities. 

N 𝒙 SD df cal Tab-t P Decision 

Women in science/science related 

fields 

273 2.68 0.12 468 6.5 1.65 0.05 Accepted 

Women in arts and humanities. 197 2.93 0.17 -     

Table 3 reveals that the overall mean score participation of women in science/science related courses 2.68 

is lower than that of women in Arts/Humanities as the latter had an overall mean score of 2.93. Further 

analysis using independent t-test shows that there is a statistically significant difference in the mean rating 

of women in Arts/Humanities and women in science/science related courses. T-test (t-6.5 at p<0.05) 

showed that there is statistically significant difference between women in Arts/Humanities participation in 

peace-building and women in science/science related courses. 

 

DISCUSSION 

The mean score of 3.5 in item 1 showed that women agreed that FBOS are important organs through 

which women participate in peace-building, with mean score of 1.95 in item 2, women disagreed that they 

do not interfere in their local communities when conflicts arise. Therefore, they use the process of dialogue 

with their local heads and chiefs to resolve community conflicts. The mean response score for item 4 

examined if women need the FBO to cause problem gave 1.95 appeared to depict that women strongly 

disagreed that FBO fosters women’s inclination to cause problems in the community in item 7, a mean 

score of 2.2 showed that women disagreed that women are not important actors in social, economic and 

political life in Ihiala L.G.A. A mean score of 2.0 in item 8 revealed that women in FBOs are passive in 

resolving conflicts on child-abuse and violence against women. 

A mean score response of 3.3 in item 6 appeared to reveal that women agreed to the statement that 

FBO do organize seminars and workshops in order to educate and equip their members for place-building 

activities in the community. The mean score in item 9 showed that women agreed that FBOs provide family 

support services for them. Finally, through FBOs women seem to use social groups for peace-building as 

the mean score response in item was 3.1. Thus, one may infer that through the FBOs women pool together 

as social groups to provide scaffold for them to participate in peace-building activities. The apparent 

difference between the level of participation of women in Science/Science Related Field and those in 

Art/Humanities revealed that the latter play more active role than the former.    

CONCLUSION AND RECOMMENDATIONS 

The result from the findings of this study has shown that faith-based organisations enhance women’s active 

participation in fostering peace at local, state and national levels. However, more women in 

Arts/Humanities rise to top positions that give them greater opportunity to be part of the decision-making 
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bodies than their counterpart in science/science related courses. The findings of the study warrant the 

following recommendations:  

 Women in faith-based organisations should be more encouraged and better empowered to increase 

their participation in peace-building for integrated development. 

 Peace-building initiatives of women are to be recognised and integrated in the national and 

international programmes for peace-building. 

 Policy makers should identify the peace-building potentials of women in faith-based organisation 

and involve them in decision-making.  

 Government should provide more opportunities and sponsor the training of women in faith-based 

organisations for peace-building initiatives. 

 Education of the girl-child should be encouraged to increase the level of formally educated 

women’s participation in peace building in Nigeria. 

 Government should invest more on better funding and scholarship programmes for girl-child 

education in science/science related courses. 

 Curriculum makers should integrate peace-building programme in the education system. 

REFERENCES 

Adeyemi, K. and Akpotu, N. (2008). “Gender analysis of student enrolment in Nigerian universities”, Higher Education, 48: 361 – 
378.  

Chukwu, G. (2005). Igbo women and economic transformation in Southern Nigeria 1900-1960. Routeledge (Illustrated eds). 

Constitutions of the Federal Republic of Nigeria 1999.  

Ezeh, M.N.E. (2012). “World Religions and their Role in Forging Peaceful Co-existence in a Pluralistic Society”, in: ANSU Journal 

of integrated Knowledge, 3(1), 1-10, 138-149. 

Ezeh, M.N.E., (2005). La reconnaissance de la dignité de la femme dans la rencontre de la société Igbo du Nigéria avec le 

Christianisme de 1885 à 1965. Lille (France): ANRT publication, 372pp. 

Gender in Nigeria report (2012). Improving the lives of girls and women in Nigeria: Issues, policies and Action, 

www.empowerwomen.org/.../gender-in-nigeria-rep.  Accessed on  6th April, 2015 

Rummel, (2012). Alternative Concepts of Peace, Understanding Conflict and War: Vol. 5 Chapter 3: The Just Peace. 

https://www.hawaii.edu/powerkills/TJP.CHAP3.HTM. Accessed on 10th January, 2015. 

Ladbury, S. (2011). “Religion, exclusion and violence in Northern Nigeria”. www.nsrp-nigeria.org/.../FINAL-NWStudy9.8.12.p..   

Accessed on 8th April, 2015 

National University Commission, (1989). Annual Report 1989, Abuja 

Nwadinobi, E. A. & Maguire, S. (2013). The role of women and girls in peace initiatives in Nigeria. www.nsrp-

nigeria.org/.../2013/.../Women-Peace-an.  Accessed on 17th May, 2015. 

Okonjo, I. K. (1976). The role of women in Social Change among the Igbos of South-Eastern Nigeria. Unpublished Ph.D. 

Thesis - University Ibadan. 

Opara, M.F. and Ezeh, M.N.E. (2012). “Influence of the changing roles of Igbo women on choice of academic discipline: Prospects 

for future development of the Igbo nation”, in: TheIntuition, 2(1). 29-44. 

Opara, M.F. and Ezeh, M.N.E. (2012). “Nigerian women education and underrepresentation in science and technology: Influence of 

culture, religion and colonial history”, in: Discourse: An International Journal, 2(1), 122-136. 

Qualls, Alyssa, (2010). “Women in Nigeria today” African postcolonial literature in English. http://www.postcolonial 

web.org/Nigeria/contwomen.htm. Accessed on 12th July 2015. 

Tsjeard, B, Kadayifce-Orellana, S. A. and Abu-Nimer, M. (2005). “Faith-based peace-building: Mapping and analysis of Christian, 

Muslim and Multi-faith Actors. 

Uchem, R. N. (2001).  Overcoming women’s subordination: An Igbo African and Christian perspective, Enugu: SNAAP Press. 

UN Security Council Resolution 1325 (2000).  

UNICEF (1999). Peace Education in UNICEF. UNICEF Staff Working Papers PD-ED-99/003 Programme Division UNICEF New 

York. www.unicef.org/education/files/PeaceEducation.pdf.  Accessed on 26th May, 2015 

Van, A. J., (1972). “Sitting on a man: Colonialism and lost political institutions of Igbo women, in: Canadian Journal of African 

studies, 1(2), 165-181. 

Van, A. J., (1976). “Aba riot or Igbo women’s war? Ideology, stratification and invisibility of women, in: Hafkin, N. J. And Bay, E. 

G. (eds.), Women in Africa: Studies in social and economic change, Stanford: Stanford University Press, 59-85. 

 

Appendix A: Faith-based organisations in peace-building initiative in Nigeria. 

 Anglican Women Association (AWA) 

 Catholic Women Organisation CWO) 
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 Christian Women Association (CWA) 

 Christian Women for Excellence and Empowerment in Nigerian Society (WEENS) 

 Federation of Muslim Women’s Association in Nigeria (FOMWAN)  

 Muslim Sisters Organisation (MSO) 

 Kanem Women Association (KWA) 

 Women Inter-faith Council (WIC) 

 Women Without Walls Initiative (WWWI) 

 Christian Association of Nigeria and Supreme Council for Islamic Affairs  

 Justice Development and Peace Commission (JDPC )  

 People Oriented Development (ECWA)  

 Christian Association of Nigeria (CAN) 

 Christian Health Association of Nigeria (CHAN) 

 People Oriented Development (Evangelical Churches of West Africa)  

 Pro Labore Dei 

 World Vision International (WVI) 

 Catholic Relief Service (CRS) 
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Abstract 

Localisation is an unavoidable practise in the world because naturally man keeps searching for one thing 

or the other in his daily life. With the growth in technology, these naturally occurring search is advancing 

rapidly to accommodate more search objects like aircrafts, mobile phones, moving vehicles, tags in shops 

etc. Localization is therefore the process of trying to electronically locate the position of objects in space.  

These electronic search has been implemented in different ways like in Radio Frequency Identification 

(RFID), RADAR, GPS, Remote sensing and also in our popular cellular mobile communication where BTS 

must locate the MS for communication to occur. This paper x-rays the theory of phased array antennas and 

with simulation of uniform linear antenna array radiation patterns, showed how localisation can be 

achieved using RSS algorithm. Pre-determined patterns were obtained by simulation of 2-element antennas 

in space. The two antenna array system was located at the centre of an x-y-plane and ten randomly scattered 

points were displayed randomly within the plane to represent the radio units which are at this point of this 

research stationary. Applying the theory which says that a directional antenna will have its maximum 

transmission or reception in the direction of its maximum gain, it was shown that the pattern with highest 

received signal strength for a particular node will have that node located at its region.  

 

Key words: Localisation, Phased array antennas, Received signal strength (RSS), Antenna pattern 

 
INTRODUCTION 

 

Searching is an everyday affair, so long as man lives, search will continue to exist. In our everyday 

life, something is always being being searched. Technology has tried tremendously to make this search a 

lot easier and more sophisticated and interesting. Serious technological applied search can be traced to the 

invention of RADAR- Radio Detection and Ranging system which was a helpful tool to England during 

the world war 11. They used a defence Radar which was based on keeping the volume of sky under 

surveillance literally ‘floodlit’ with RF energy, the back scattered echoes from all aircraft within this 

volume are received at the ground station by a set of crossed-dipole connected to a low-noise, high-gain 

receiver and displayed as a Y-deflection along the time base of a CRT. The aircraft range is a precise 

measurement of the time between pulse transmission and the echo reception and the bearing is a measure 

of the ratio of ‘echo’ strengths of the X- and Y-components of the crossed-dipoles. Researchers have 

worked hard in this area for an improved target detection and localisation in general. An improved phased 

array radar has been developed (Tei-Wei, Yung-Sheng, Chin-Fu, & Cheng, 2005). A MIMO radar has also 

been developed (Hassanien & Vorobyov, 2010a, 2010b) and a combination of both Phased array and 

MIMO was proposed (Guang & Abeysekera, 2013) and proved to have the best performance (Hassanien & 

Vorobyov, 2010b). Radio Frequency Identification (RFID) is another area that has drawn a lot of interest 

in recent times, the fundamental of this technology is that a spectrum of radio frequency is used to transfer 

the identification information between two communication devices: RFID tags and RFID readers (Po, 

Wenyan, Moniri, & Chibelushi, 2013). In other to save memory space in the tag, a network RFID has been 

developed which tries to remove data from the tag and manipulates the data on the network (Donggeon, 

Seongyun, Howon, & Namje, 2010). Phased array RFID has been widely applied in areas like retail item 

management, access control system, electronic toll collection, and etc (Tzyh-Ghuang, Chao-Wei, Ren-

Ching, & Cheng-Fa, 2008). Phased arrays has been used in Global positioning systems (GPS) for more 

precise measurements and to provide anti-jamming effect (Kai, Ling, Zhongxiang, & Boyu, 2006). 

Localisation can be classified into range-based or range-free localisation. Range-based localizations 

achieve high location accuracy by using specific hardware or using absolute received signal strength 

indicator (RSSI) values, whereas range-free approaches obtain location estimates with lower accuracy. 

Because of the hardware and energy constraints in sensor networks, RSSI offers a convenient method to 

find the position of sensor nodes (Mistry & Mistry, 2015). 
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THEORY OF PHASED ARRAY ANTENNA 

 

Phased array antenna is a collection of two or more antenna elements in an array with the relative 

phases of the respective signals feeding the elements or being received by the elements set in such a way 

that the radiation pattern of the array is reinforced in a wanted direction and suppressed in an unwanted 

direction. The antenna elements can be dipoles, helices, spirals, micro-strip antennas, open-ended 

waveguides, slotted waveguides etc. Antenna elements are arranged in different configurations to achieve 

a desired radiation pattern. These configurations can be linear if arranged in a straight line, planar if 

arranged in a 2D plane which can be circular, square or rectangular aperture and then conformal if arranged 

in a non-planar surface, for example if arranged to conform to an existing surface of different shapes. Phased 

array antennas has been applied for ground based multi-function radar for military use, airborne radar for 

surveillance (RBE2), space borne SAR and communications for remote sensing and also in radio 

astronomy. 

 

Uniform Linear Array (ULA) 

Uniform Linear array consists of identical antenna elements that are equally spaced, excited with 

uniform current with progressive phase shift and arranged in a line called the axis of the array. The array 

beam is formed by coherent addition of the individual radiation in space. Figure 1 illustrates a ULA.  

 
Figure 1: Uniform phases array antenna structure 

 

Mathematical Background 

From figure 1, assuming the output from ith antenna at a specific time is 𝑥𝑖, and this output is weighted 

by 𝑤𝑖, the Array output, S is given by; 

 

𝑆(𝜃) = ∑ 𝑤𝑖
𝑛
𝑖=1 𝑥𝑖          1 

 

A signal is described by its amplitude and phase, therefore the signal received or transmitted by each 

antenna at a specific time is given by; 

 

𝑋(𝑧, 𝑡) = 𝑥(𝑡)𝑒−𝑗𝑘𝑍          2 

 

where      𝑧 𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑣𝑒𝑐𝑡𝑜𝑟 

𝑘 𝑖𝑠 𝑡ℎ𝑒 𝑤𝑎𝑣𝑒 𝑣𝑒𝑐𝑡𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑑𝑒𝑠𝑐𝑟𝑖𝑏𝑒𝑠 𝑡ℎ𝑒 𝑝ℎ𝑎𝑠𝑒 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑤𝑎𝑣𝑒. 
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𝑘 = (𝑘𝑥 , 𝑘𝑥 , 𝑘𝑥 ) =  2𝜋
𝜆⁄ (sin 𝜃 cos 𝜙 , sin 𝜃 sin 𝜙 , cos 𝜃)     3 

The wave vector is a property of the plane wave and will always be equal to the magnitude for a plane 

wave. Therefore; 

𝑘 = 2𝜋
𝜆⁄  (𝑟𝑎𝑑𝑖𝑎𝑛𝑠

𝑠𝑒𝑐.⁄ )         4 

Writing the normalised field pattern for each antenna as a function of k, array output of equation I can be 

written as; 

𝑆(𝜃) = ∑ 𝑤𝑖
𝑛
𝑖=1 𝑥(𝑡)𝑒−𝑗𝑘𝑍𝑖𝐹(𝑘)        6 

For identical elements; 

 

𝑆(𝜃) = 𝑥(𝑡)𝐹(𝑘)[∑ 𝑤𝑖
𝑛
𝑖=1 𝑒−𝑗𝑘𝑍𝑖]        7 

 

where; 𝑍𝑖 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑡ℎ 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑎𝑟𝑟𝑎𝑦 

 

The term in square bracket is known as the Array Factor. Equation 5 is the pattern multiplication equation 

which says that the array output is given by the received signal multiplied by the element factor and the 

Array Factor. This is valid for arrays with identical elements and oriented in the same direction. 

 

For a one-dimensional array with elements arranged in z-axis, considering equation (3)  

  

𝐴𝑟𝑟𝑎𝑦 𝐹𝑎𝑐𝑡𝑜𝑟, 𝐴𝐹 = ∑ 𝑤𝑖
𝑛
𝑖=1 𝑒−𝑗𝑘𝑍𝑖 cos 𝜃       8 

 

AF is a function of only the elevation angle for a one-dimensional array and so can only filter signal based 

on their polar angle, θ but cannot differentiate arriving signal based on their azimuth angle, ϕ. Array Factor 

can be used to examine the effect of an array on the received signal as a function of the angle of arrival. 

This is a plot of the radiation pattern. 

 

Beam Steering 

 

The simplest way of steering a beam is by applying a linear phase taper to the weight. This can be achieved 

my applying a phase shifter to enforce a phase delay on the signals arriving on the different elements of the 

antenna. In other to steer the array to a direction 𝜃′, 𝑤𝑛 will be; 

𝑤𝑖 = 𝑒𝑗𝑘𝑍𝑖 cos 𝜃′
          9 

Substituting equation (9) into (8); 

𝐴𝐹 = ∑ 𝑒−𝑗𝑘𝑍𝑖 cos 𝜃𝑛
𝑖=1 𝑒𝑗𝑘𝑍𝑖 cos 𝜃′

        10 

In more compact form; 

 

𝐴𝐹 = ∑ 𝑒𝑗𝑘𝑍𝑖(cos 𝜃′−cos 𝜃)𝑛
𝑖=1                      11 

 

For a ULA, with distance d between adjacent antennas. The position of ith antenna for i=1,2………n will 

be; 

𝑍𝑖 = 𝑑(𝑖 − 1) − (
𝑑(𝑛−1)

2
)         12 

 

Considering a progressive phase values, β for each element, equation 10 becomes; 

 

𝑆(𝜃) = ∑ 𝑒𝑗(𝑘𝑍𝑖𝑐𝑜𝑠𝜃′+𝛽) ∗ 𝑒−𝑗𝑘𝑍𝑖𝑐𝑜𝑠𝜃𝑛
𝑖=1        13 

 

Where;   𝜃 𝑖𝑠 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑎𝑟𝑟𝑎𝑖𝑣𝑎𝑙 𝑜𝑓 𝑝𝑙𝑎𝑛𝑒 𝑤𝑎𝑣𝑒 

                𝜃′ 𝑖𝑠 𝑡ℎ𝑒 𝑓𝑜𝑐𝑢𝑠𝑖𝑛𝑔 𝑜𝑟 𝑠𝑡𝑒𝑒𝑟𝑖𝑛𝑔 𝑎𝑛𝑔𝑙𝑒 

                𝑍𝑖 𝑖𝑠 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑖𝑡ℎ 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 𝑡ℎ𝑒 𝑎𝑟𝑟𝑎𝑦 

                𝛽 𝑖𝑠 𝑡ℎ𝑒 𝑝ℎ𝑎𝑠𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 

                𝑘 𝑖𝑠 𝑡ℎ𝑒 𝑤𝑎𝑣𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑐𝑒 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 2𝜋/𝜆 
 

In this paper, a broadside array is considered and so 𝜃′ = 90 𝑑𝑒𝑔𝑟𝑒𝑒𝑠 where array axis is along z-axis of a 

spherical coordinate system. 
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Simulation of radiation pattern of 2-element uniform linear antenna array (ULA) for selected 

phases. 

Matlab code was used to produce different patterns for different phases of antenna 1 and antenna 2 after 

which the following phases of table 1 were selected. Cartesian plots achieved by individual phases and 

showing a coverage over 360 degrees from these patterns are shown in Figure 2. 

 

Table 1: Selected Phases 

Phase of Antenna 1, 𝛃𝟏 Phase of Antenna 2, 𝛃𝟐 Patterns 

0 0 P1 

0 120 P2 

120 0 P3 

0 180 P4 

 

 

 

SIMULATION RESULTS 

 
Figure 2: 360 degrees coverage of selected phases 
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Figure 3: Antenna array radiation pattern in space for P1, P2, P3, and P4 respectively 

 

 
Figure 4: Pattern comparison for ten sample nodes 
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DISCUSSION 

Following the fact that the pattern with highest gain will receive highest RSS from a radio unit in front of 

the pattern, the following can be derived from the results of figures 2, 3 and 4 above. 

 Node 1: P2 will receive the highest RSS from node 1 meaning that node 1 is located on the region of 

pattern 2 

 Node 2: P1 will receive highest RSS at this point meaning node 2 is located in pattern 1 region. 

 Node 3: P2 will receive highest RSS. Therefore this node must be located in the region of pattern 2 

 Node 4: P4 will receive highest RSS. Therefore this node must be located in the region of pattern 4 

 Node 5: P1 will receive highest RSS. Therefore this node must be located in the region of pattern 1 

 Node 6: P4 will receive highest RSS. Therefore this node must be located in the region of pattern 4 

 Node 7: P3 will receive highest RSS. Therefore this node must be located in the region of pattern 3 

 Node 8: P3 will receive highest RSS. Therefore this node must be located in the region of pattern 3 

 Node 9: P4 will receive highest RSS. Therefore this node must be located in the region of pattern 4 

 Node 10: P4 will receive highest RSS. Therefore this node must be located in the region of pattern 4 

 

CONCLUSION 

This is an on-going research and in this paper we have demonstrated a novel and simple approach to 

localisation using 2-element phased array antennas. It was shown that using pre-determined array radiation 

patterns, the angle of arrival (AOA) of the signal from a node can be determined by considering the pattern 

with highest RSS as compared with all other patterns and a conclusion can be drawn that the node is located 

in the region of maximum radiation of that pattern. This can be applied to direction finding system design. 

It can be a very useful tool for mobile network planners to determine regions of high mobile users for 

deployment of smaller cells.  
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Abstract 

 

The design and implementation of computerized dynamic students’ admission system is aimed at realizing 

an efficient and accurate computation of students’ results.  It saves the school the embarrassment caused 

by students complaints at the end of working day. These complaints arise from the problems discovered in 

the manual registration system which not only include inefficiency, inaccuracy, time consumption and 

inconveniency but labourious and sluggish. These problems are as result of lack of fund and expertise being 

faced by most private and indigenous universities in some developing parts of the world, ill-management 

policy to reduce cost and frequent ethno-religious challenges within the Kwararafa University environment 

as a case study. These problems occasioned the dynamic computerization of the manual system which was 

achieved in this research in order to solve these problems associated with it owing to the uniqueness of the 

university as the case study. Adaptation of enhanced RC6 cryptosystem also help to fight against insecurity 

been faced in so many automated admission systems that exist in other higher institutions. Rapid 

Application Development (RAD) methodology was used which helped not only in carrying the client along 

with its concept of Joint Application Development (JAD), but also in delivering a solution that meet the 

uniqueness of the university requirements within a reasonable time frame. The basic technological tools 

and features introduced to automate this dynamically enhance admission processing system is the designed 

problems solving algorithm using Visual C# Programming language on Microsoft .net platform. The result 

achieved showed a significant improvement over admission processing accuracy, efficiency, reduced 

administrative cost and timeliness, aims at alleviating the incidences of academic admission lapses which 

is the bases of socio-economic progress in the history of so many universities in the world which may be 

facing the same challenges as Kwararafa University, Wukari. 

 

Keywords:       Computerization, Admission, Data, Cryptosystem, Database 

 

 

INTRODUCTION 

Education system in Nigeria was fundamentally divided into three as of 1990 such as the indigenous 

system, Quranic schools, and formal European-style education institutions. The missionaries introduced 

the Western-style education in Nigeria in the mid-nineteenth century. An education department was 

founded in 1887 in southern Nigeria, which kicked off the development of curricula requirements and 

administered grants to the mission societies. There were fifty-nine government and ninety-one mission 

primary schools in the south; all eleven secondary schools, except for King's College in Lagos, were run 

by the missions during the amalgamation of north and south into one colony in 1914 (Olu, 1994). 

The western-style education system focused strongly on examinations. The first governor of the unified 

colony, Frederick Lugard in 1916 set up a school inspectorate, discipline, buildings, and device a means of 

ascertaining the qualities of teaching staff, but the basic measure used then to rank and accredit schools was 

by population and examination results. These measures of evaluation holds through 1990 for graduating 

students to be gainfully employed both in government and private establishments (Agi, 2013). 

For the fact that results still stands as the most vital information or data in all higher institutions today, there 

is need to employ sophisticated measures for both processing and storage. These information are available 

in a variety of formats and media and in a variety of locations, hence, the need to manage these 

information/data efficiently becomes more and more critical. Staff, students and public users want access 

to these stored information in a more easy and efficient manner which necessitate the need to build 

university policy to improve both the efficiency and effectiveness of course registration and result 

processing operations and services through the implementation of an integrated automated database System 

to support adaptable student admission system especially for rural established school (Olu, 1994). 
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Owing to these facts, this research deemed it fit to move manual admission system to a more secured 

automated system. Computerized course registration and result processing system is usually implemented 

with a computer to attain the best proficiency and anticipated goals. The existing computerized education 

systems in higher institutions include these modules; course registration module, result processing module, 

curriculum module, fresh admission module, fees and other financial processing module, staff and facility 

management module, students’ self-care module, alumni module, library module and other academic 

modules which when put together forms a university portal Chimezie (2000). University Portal is adapted 

software that puts the whole education business process together and makes them functional and accessible 

across the internet, giving access to all university stakeholders such as students, lecturers, administrators 

and parents (Chimezie, 2000). It also delivers other functionalities such as collaboration tools and advanced 

reporting engines. In spite of all these advancement; it still faces the greatest challenge of insecurity, hence 

the adaptation of enhanced RC6 cryptosystem in this research to address this security challenge. 

 

LITERATURE REVIEW 

 

The use of information and communication technology (ICT) in industries and institutions 

drastically enhanced the information need of organization which is achieved with the existence of system 

knowledge base. System in context here refers to computer system which is a reliable machine serving in 

different IT capacities. It is define by Funk (1980), as an electronic device that can perform a sequence of 

arithmetic and logical operations automatically at a high speed according to instructions given to it inform 

of a pre-arranged program.  

Anigbogu (2000) in his own definition states that it is an electronic device that accepts data and 

instructions, process the data based on the instructions given to it and generate results in a more intelligent 

manner than any other mechanical machine known to mankind. Many fields or areas of endeavour such as 

clerical, technical, business, banking, medicine, education now adopt computers as useful tools. Hence, it 

is the life-wire of any information system and education system is not an exception and cannot survive 

without good management information system (MIS). 

Clifton (1983) carried out an extensive research on the need and use of computer database system 

for computerization course registration system. Dimorji (2003) also in a research stated that the center of 

any information system is a database, as a collection of related information/data of particular entity. Dimorji 

also stated that database can also be seen as the ways in which information is catalogued, analyzed, stored 

and used manually. Clifton equally has the view that it is only computer system as a machine that can 

effectively handle candidates’ records in tertiary institutions due its population. He stated that the Oxford 

University has more than ninety- six thousand student’s records, which will be very difficult to handle the 

details of these records manually. The computer is the most possible application to retain an unlimited 

number of records with the utmost current updating possibilities. Eloba (1998), in his own ascertained this 

fact, the research states that when a department has over a thousand candidates, during admission period, 

and among all that qualified for admission, only 100 candidates need to be chosen. With the ranking of the 

scores or grades of the candidates, the management is in position to choose best candidates with the best 

results with ease and on time” with the use of computer. Again, many computerized systems have become 

more than tools, they are environments that people sometimes find hard to change and so on.  

Ukem and Onoyom (2011), in their research totally discredits the use of manual admission system 

and strongly recommend the automation of university admission system by carefully examining past and 

present experiences of the existing manual system. They state that knowing fully well how the university 

program is being run (manually), studying the past and present experiences energizes the idea of 

computerization of the board or the program.  

Kling and Suzanne (1988) also illustrates that systems being computerized offers exciting 

possibilities of manipulating large amount of information rapidly with little effort to enhance control, to 

create insights, to search for information, and to facilitate cooperative work between people. Among all 

these literatures reviewed lacks adequate security measures. Also, among all existing automated admission 

system reviewed, most of them are using weak password and none is using a sophisticated security measure 

considering the rate at which cybercrime is increasing.    
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RESEARCH METHODOLOGY 

 

Rapid Application Development (RAD) methodology which is an internationally acceptable software 

engineering methodology was used which helped not only in carrying the client along with its concept of 

Joint Application Development (JAD), it is also exceptional in terms of analysis and design of information 

systems. RAD method involves the application of a sequence of analysis, documentation and design tasks 

concerned with analysis of the current system, logical data design, logical process design etc; 

 

Data Collection   

A detailed examination of manual system in kwararafa university was carried out which provided an insight 

to the existing data. A feasibility study was also carried out to look at the functional requirement of the 

present system and a cost-benefit analysis was equally carried out to ascertain whether the benefits of the 

new system achieved worth the cost. In the investigation proper, several methods of data collection were 

employed which includes interviewing of office representatives such as lecturers, heads of departments and 

faculty officers, existing course registration and other manual forms were inspected and evaluated, direct 

observation of the entire manual system were made. These methods were embraced to certify the soundness 

of data obtained and significance of the result after processing the data. The vital need for interview is to 

have direct data/information from source and on time. The interactive nature of an interview creates an 

opportunity to ask ambiguous questions and obtain detailed data/information. The volume of work carried 

out manually, the manual course registration processing and the school filling system were carefully 

observed. 

 

Analysis of the Current System 

A student undergoes some compulsory registration processes once admitted including course registration 

which is a manual system. This makes the system so tedious and time consuming.  For a student to finish 

registration process, he/she must visit all the registration offices in order to sign his or her registration form 

which is the means to prove that the student has been registered. This process takes some months to be 

completed and the process is stressful to both staff and students. 

File cabinet are used to keep registration forms and required a tedious manual file search operation to find 

a particular student detail or file each time it is needed. The results are processed and entered into the 

student’s file for each semester examination which is also tedious. 

 

The outcome of the analysis of the current manual system based on data/information acquired revealed the 

following: 

 Students openly or secretly register more than stipulated credits units 

 Delay in release of students’ results which negatively affect students in term of courses to register 

next semester and carry-overs. 

 Mode of course registration is not standardized. 

 Manual filling of documents may lead to loss of important files. 

 Insecurity due to unauthorized access to manual filling system by fraudulent staff. 

 File processing and retrieval takes a lot of time. 

 

 

SYSTEM SPECIFICATION AND DESIGN 

 

The stage of system design and specification is very significant in software development as it create the 

opportunity to consider every technical factor in the system design. The system design must be in a way in 

which input and output specifications will have a close relationship and the general system design format 

must be acceptable to the end users. 

 

Input Specification and Design 

The input design is the link between the information system and the user. It includes development 

of specifications and procedures for data preparation and those steps that are necessary to put transaction 

data into a usable form for processing data entry. The activity of putting data into the computer for 

processing can be achieved by inspecting the computer to read data from a written or printed document or 

it can occur by having people keying the data directly into the system. The design of input focuses on 

controlling the amount of input required, controlling errors, avoiding delay, avoiding extra steps and 

keeping the process simple. 
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The system needs the data regarding the asset items, depreciation rates, asset transfer, physical verification 

for various validation, checking, calculation and report generation. The error raising method is also included 

in the software, which helps to raise error message while wrong entry of input is done. So in input design 

the following things are considered. 

 What data should be given as input? 

 How the data should be arranged or coded? 

 Methods for preparing input validations and steps to follow when error occur 

Student’s registration form, course registration form, and examination score sheet are used to generate input 

to the new system. These forms contain relevant information concerning student personal and academic 

records. The inputs are processed to obtain the desired outputs.  

 

Login System 

Admin user will be the authorized user to modify, update and make selection of qualify applicant by 

viewing the lists of applicant that had registered for admission. He is the sole user to open and close the 

registration of applicant in the stipulated time given. The user will publish the successful applicants for 

admission in order for applicant to check and view the list.  

 

Application System 

 

The application process will be as straightforward as possible, using an intuitive form layout, with the 

necessary information being completed in stages. The system will monitor this and not allow a user to apply 

to a single Programme more than once.  

 

Output Specification and Design 

 

Computer output is the most important and direct information source to the user. Output design is a process 

that involves designing necessary outputs in the form of reports that should be given to the users according 

to the requirements. Efficient, intelligible output design should improve the system's relationship with the 

user and help in decision making. Since the reports are directly referred by the management for taking 

decisions and to draw conclusions, they must be designed with utmost care and the details in the reports 

must be simple, descriptive and clear to the user. So while designing output the following things are to be 

considered. 

 Determine what information to present 

 Arrange the presentation of information in an acceptable format 

 Decide how to distribute the output to intended receipts. 

 

Depending on the nature and future use of output required, they can be displayed on the monitor for 

immediate need or kept for later usage. 

The inputs to system determine what will be generated as the output. The expected output must generate a 

meaningful report to the management which may be as softcopy or hardcopy. The following reports are 

generated: 

 Students semester result 

 Students session result 

 Transcript 

 Score Sheet 

 General Register 

 Students personal record 

Database Design of the System 

 

The overall objectives in the development of database technology has been to treat data as an organizational 

resource and as an integrated whole. Database Management System (DBMS) allow data to be protected 

and organized separately from other resources. Database is an integrated collection of data. The most 

significant form of data as seen by the programmers is data as stored on the direct access storage devices. 

This is the difference between logical and physical data. 

Database files are the key source of information into the system. It is the process of designing database 
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files, which are the key source of information to the system. The files should be properly designed and 

planned for collection, accumulation, editing and retrieving the required information. 

The organization of data in database aims to achieve three major objectives: - 

 Data integration. 

 Data integrity. 

 Data independence. 

The proposed system stores the information relevant for processing in the MYSQL SERVER database.  

This database contains tables, where each table corresponds to one particular type of information. Each 

piece of information in table is called a field or column. A table also contains records, which is a set of 

fields. All records in a table have the same set of fields with different information. There are primary key 

fields that uniquely identify a record in a table. There are also fields that contain primary key from another 

table called foreign keys. 

 

Table 1: Applicant details sample table (personal information) 

 

FIELDNAME DATATYPE Field Properties (Size) 

S/No Integer 6 

Jamb reg_no Text 10 

Jamb score Integer 3 

Surname Text 15 

First name Text 15 

Middle name Text 15 

State of Origin Text 15 

Gender Text 6 

Phone number Integer 15 

e-mail Text 20 

Faculty Text 30 

Department Text 20 

Programme Text 15 

 

Table 2: Administrator login table 

 

FIELDNAME DATATYPE Field Properties (size) 

Username Text 10 

Password Text 8 

 

 

Table 3: Change of an account sample table 

FIELDNAME DATATYPE Field Properties 

(size) 

Username Text 10 

Re-enter Username Text 10 

Password Text 8 

Re-enter Password Text 8 
 

IMPLEMENTATION OF THE SYSTEM 

The new system was implemented using Visual C# programming language on Microsoft .net platform. The 

choice of this programming language and its development platform is due to its code portability, easy 

development with GUI support, flexibility and modularity.  
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System Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: System Flowchart 

 

The logical view of the flow chart in figure 1 indicates that all the data acquired from existing file on 

independent disk, new student registration, course registration and score entries are encrypted using into 

cypher text using the embedded cryptosystem and stored in database for further use. These encrypted data 

are retrieved and decrypted each time there is need for it using the encryption key such as during result 

computation, display or printing. The encryption and decryption windows are shown as figure2 and figure 

3 respectively. 
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Fig 2: Logical flow chart of the automated system 
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Procedure Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: Top down Design of the Result Processing System 

 

The Login 

There is a security measure embedded on this login form which enables the user to enter his \ her password. 

If the password entered is valid, the software will then open the welcome page before showing the program 

menu. But if the password is not valid the user will be denied access to the program. This is the only security 

measure obtained in most existing automated admission systems, once bypassed; the system is at the mercy 

of the criminal. 
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The Welcome Page 

This page presents the welcome information, the developers’ information and some other necessary 

information relating to the software. It is shown as figure 7 in appendix. 

The Main Menu 

The main menu contains all the available commands and serves as a link to all other modules in the program. 

Click on the menu icon to access any of the menu command. 

The Registration Menu 

This menu contains the commands that are used for registering new students, new courses, and new 

departments. The admission form is shown as figure 8 in appendix. 

Course Registration 

This module helps students to register their courses and a printout of the courses registered appears on the 

screen at the end of the registration. 

Record Score 

This module helps in entering of students’ score and computation of students’ grade points using the scores. 

Print 

Print menu contains all the commands for printing results and transcripts; it is further secured with the 

enhanced encryption and decryption techniques. 

Query 

This menu is used for search operations; also it is further secured with the enhanced encryption and 

decryption techniques. 

Help 

The help menu is used for obtaining guideline on how to use the automated system. Some sensitive 

information with respect to system security is also encrypted and the admin has access to it. 

 
ADAPTION OF ENHANCED RC6 CRYPTOSYSTEM 

To enhance the security measure for securing the student admission system with respect to result 

information which is the life-wire of the institution, enhanced RC6 cryptosystem was developed and 

deployed to encrypt and decrypt all the result and other vital data and processed information to cipher text 

and back to plain text at both server and client or user side. The cryptosystem uses enhanced RC6 encryption 

and decryption algorithm together with private key to convert the result and other vital information to cipher 

text which are random sequence of notations, symbols, numbers, alphabets etc, as the results are sent over 

the university network to prevent interception by both student and other individuals with biased mind un-

authoritatively (Rhee, 2003). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: A schematic diagram of RC6 encryption and decryption system 
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The result is decrypted back to original plain text only by authorized individuals or university official. It is 

the only legitimate personnel who are in possession of the private key can decrypt the results. Hence, if any 

unauthorized individual, both student and staff intercepts the results. It will be very difficult for the person 

to decrypt the result which is in turn useless to him. Again, the transmission of result over the university 

network is embedded with a time stamp and if there is no response at the end of the duration, the attempt 

will be logged as illegitimate. The schematic diagram of the cryptosystem is shown in Figure 4. 

 

 

DISCUSSION AND RESULT 

This research work has help in a good number of ways to ease the delay in manual student admission and 

examination processing. The software developed will help schools management to achieve efficient 

information management system. Many other advantages achieved by this automated solution include:  

 Provision of a reliable solution to result processing that is corruption free. 

 Ensure that normal credit load in line with the school is maintained. 

 Provision of a software that will generate result that is accurate, timely and error free. 

 It saves time during examination processing  

 Database for course registration and examination result is maintained 

 Easy and fast information access and retrieval. 

 Help in reducing the costs such as labour, inventory and stationary. 

 Generation of accurate results/information on transactions is sure. 

 

The two encryption and decryption subsystem were tested individually. The result of the unit testing 

complies to the set result. The two subsystems were integrated to form the main enhanced cryptosystem. 

 

The method of testing used in this research include two major phases which satisfies verification and 

validation goals (V&V goals); verification certifies that the system obeys its specification which implies 

that the system should encrypt/decrypt the results as stated by enhanced RC6 algorithm; while validation 

certifies that the system does what the users expected of the system; that is encrypting the results to cipher 

text and decrypting it to plaintext or original result without loss of confidence. 

 

Test Data 

 

Key 

“It is just coded” 

 

Plaintext 

CSC 201 56 C 

CSC 203 72 A 

CSC 205 32 F 

CSC 207 40 F 

GST 301 61 B 

PHY 101 47 D 

 

Cipher text 

ØøE æjt w‡ ÿc� eN÷ ’K… FV� ¿Äß ý:Ñ ¸¢F ß¨—˜uM ]^ñÙU�ë¸šÖ_ÜèÂoû§ îå K1â QÛ„ zÑ 

¶"Ý ÷æk küx Ko× È(9 ýšà ÉD› ×–Ì ËÙ ‘µ žýy á>4 ý+� À%© [‹X H' ˜Ã1 [fj Ih‰ Jl ¿¤ ov> r²r 

PŸ `Ó~ *|¶ âë3 nëá ¿ ‚‡A êØa yŒ€ 0™g…Ú p“– F ØøE æjt w‡ ÿc� eN÷ ’K… FV� ¿Äß ý:Ñ 

¸¢Fß¨—˜uM ]^ñ ÙU� ë¸ šÖ_ ÜèÂ oû§ îå K1â QÛ„ zÑ¶"Ý ÷æk küx Ko× È(9 ýšà ÉD› ×–Ì ËÙ 

‘µ žýy á>4 ý+� À%© [‹X H' ˜Ã1 [fj Ih‰Jl ¿¤ ov> r²r  PŸ `Ó~ *|¶ âë3 nëá ¿ ‚‡A êØa yŒ€ 

0™g…Ú p“– F 

 

Comparing the Two Results:  

 

From expected result/test case and actual test result, it was observed that the test data that is fed into the 

system for processing is the same as the result obtained after the encryption and decryption process, hence 

validation goal is achieved. 
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CONCLUSION 

This research started with the manual system of operations as regards the problems identified, stating the 

aims of the new system, stating the various specifications and then implementing the proposed automated 

system. The work was successufully developed using visual C# on Microsoft .net platform, and the package 

was tested and improved upon which yields an automated course registration, examination processing and 

transcript processing system. 

The enhancement of this automated admission system which distinguished it from existing admission 

systems in various well established institutions is the adaptation of enhanced security measure using RC6 

cryptosystem. Its benefits cannot be overemphasized. It has led to the improvement in the speed of 

processing operation, efficiency, accuracy and improved storage of data.  

 

RECOMMENDATIONS 

Frauds of deferent kind are on the increase in higher institutions’ admission system and need to be 

controlled with more sophisticated security measures beyond ordinary password. Hence, there is need to 

research other automated security platform to be deployed. 
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Abstract 

 

The study was conducted to examine the effect of Alum treated water on the growth and mineral elements 

of Arachis hypogaea Linn. The concentration levels of  I. 0%, 2.0%, 3.0%, 4.0% and 5.0%, alum treated 

water per 2.0 kg of sandy-loam soil were used alongside a control (0%). Growth parameters (shoot length, 

root length, leaf number, fresh weight, dry weight, moisture content) and mineral element (Ca, Mg, Na, P, 

K, Zn, Cu, Fe, Mn and Pb) were examined. Treatment with Alum treated water significantly (P=0.05) 

decreased the shoot length, root length, leaf number and moisture content of the crop relative to the control 

treatment. Similarly, treatment with Alum treated water significantly (P=0.05) decreased the Phosphorus, 

Magnesium, Calcium, Potassium and Copper content of the crop relative to the control treatment. 

Therefore, this study showed that higher concentration of Aluminum sulphate in irrigation water could be 

toxic to plant growth and development. 

 

Key words; Alum treated water, Growth, Mineral element, Arachis hypogaea, 

 

INTRODUCTION 

Aluminum sulphate is a chemical compound which is slightly soluble in alcohol, dilute minerals and 

acids (Brown, 2007). Its appearance is a solid hygroscopic compound that can exist in solid, liquid and gas. 

Aluminum sulphate is mainly used as a flocculating agent in the purification of drinking water and waste 

water treatment plants and also in paper manufacturing. Aluminum sulphate can also occur naturally as a 

rare mineral found on volcanic environments and on burning coal mining waste dumps. Aluminum sulphate 

is used as a mordant in dyeing and printing of textiles (Lind, 2003). Aluminum sulphate has been suggested 

as a best management practice to help reduce the potential environmental effects of poultry production 

(Warren et al., 2006). Laboratory studies using ammonium alum effluent water and potassium alum showed 

a reduction in percentage germination of root and shoot growth (Miyasaka and Hawes 2003). 

Field experiment conducted with effluent sludge and effluent water revealed stimulation of growth 

in the above ground parts at low concentration followed by a reduction together with abnormalities at high 

concentration (Warren et al., 2006). It is concluded that the alum factory effluent is toxic to plant growth, 

and suggested that the effluent be treated or diluted before its discharge from the factory premises. The 

addition of alum to soils decreased both slaking and dispersion of soils and resulted in improved 

aggregation, increased in water retention of the soil (Warren et al., 2006). The application of aluminum 

sulphate to soil increased the dry matter of crops in the soil without an addition of fertilizer, but high rate 

addition of alum led to germination problems and a decreased in phosphate uptake by the crops in the soil 

(Delhaize et al.,1995). Groundnut is a major crop for man and animal as well as its importance as raw 

materials for agro-industries. Thus, it is used both as a food and cash crop. The seeds are eaten as a snack 

(boiled or roasted) and can also be mashed up and used to thicken soups and sauces. Commercially, 

groundnut can be crushed and made into butter, margarine, cream etc. It is also extracted for vegetable oil 

and the cake used as a protein source in livestock feeds. Stems and leaves are used as hay (Schippers, 2000; 

Udoh et al., 2005).Aluminum (Al) toxicity is widely considered as the most important growth limiting 

factor for plants in most strongly acidic soils (Warren et al., 2006). In view of the toxicity characteristics 

of aluminum sulphate and its utilization in water purification for use in irrigation purposes, this study was 

conducted to examine the effects of Aluminum sulphate treated water on the growth and developmental 

response of Arachis hypogaea. 
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MATERIALS AND METHODS 

This study was conducted at Ofrima complex, Abuja campus, University of Port Harcourt. Certified 

Seeds of Arachis hypogaea were sourced from Agricultural Development Project, Rumuokoro Rivers State, 

while Alum (Al2 (S04)3) were sourced from a chemical company in Rivers State. Various dilution series for 

alum (Al2 (S04)3)  were prepared using 1000ml of water to obtain 1.0%, 2.0%, 3.0%, 4.0%, and 5.0%  

concentrations while 0% (water only) was used as control. 

2kg of sandy-loam soil were weighed using a triangular weighing balance. Soil sample were placed in 

perforated polythene bags. Healthy Seeds of Arachis hypogaea were sorted and used for the research. Three 

seeds of Arachis hypogaea were sown directly in each perforated polythene bags. Alum treated water (0%, 

1.0%, 2.0%, 3.0%, 4.0%, and 5.0%) were used to irrigate the soil samples containing the test crop. Seedlings 

of Arachis hypogaea were thinned down to one (1) per bag after germination. Each level of treatment was 

replicated three times using randomized complete block design. The experimental set up was maintained 

under light condition, the plant watered as need arose and allowed to grow for 8 weeks in order to determine 

the growth and mineral element content of the crop. 

Physico-Chemical Characteristics of Experimental Soil were determined using standard procedures 

 (A.O.A.C, 1990).  

The following growth and biochemical parameters were analyzed: plant height (cm), root length 

(cm), fresh weight (g), dry weight (g), moisture content (%), Total organic carbon (TOC), pH, available 

phosphorus, Total Nitrogen and heavy metals. 

The shoot length (plant height) was measured with a metre tape in centimetres from the soil surface to the 

plant apex. The plant were uprooted from each bucket and weighed immediately on a weighing balance, 

model PN 163 to avoid moisture loss. This was done to obtain the fresh weights. To get the dry weights, 

the plants were taken to the laboratory, oven-dried at 80oC for 24 hours to get rid of all moisture and ensure 

a constant weight. It was then weighed on a PN 163 model weighing balance. The leaves of the test crop 

were rinsed with distilled water and dried. The dried plant materials of each sample were macerated into 

powdered form using pestle and mortar. The powder form was sieved through a 0.2mm wire mesh to obtain 

fine powdered form. Each sample of the powdered materials was kept in small bottles for analysis. The 

contents of the mineral elements (Ca, Mg, P, K, Zn, CU, Fe, Mn, and Pb) were determined using an atomic 

absorption spectrophotometer. 

All data collected were subjected to statistical analysis such as Analysis of variance (ANOVA) and standard 

error means. New Duncan Multiple range test (NDMRT) was employed to separate means. 

 

RESULT AND DISCUSSION 

The soil pH, Particles size, and elemental components are presented in table 1. 

The shoot length of Arachis hypogaea significantly (P=0.05) decreased with increase in the concentration 

of Aluminium sulphate. The values recorded for Aluminium sulphate treatments were comparatively lower 

than that of the control (Fig.1).  The root length of the crop significantly (P=0.05) decreased from 15.20cm 

at 1.0% level of treatment to 10.14cm at 5.0% level of treatment (Fig.1). The fresh weight of the crop 

decreased from 3.02g at 1.0% level of treatment to 2.41g at 5.0% level of treatment. Similarly, the dry 

weight of the crop decreased from 1.24g at 1.0% level of treatment to 1.13g at 5.0% level of treatment (Fig. 

2). The moisture content of the crop decreased from 58.94 at 1.0% level of treatment to 53.11% level of 

treatment (Fig. 3).  

This study showed that the use of Aluminum sulphate (Alum) treated water in irrigation of Arachis 

hypogaea inhibited the shoot length, leaf number, root length, fresh weight, dry weight and moisture content 

of the crop in relation to the control treatment. This growth reduction may be attributed to the presence of 

aluminum in the irrigation water which has been reported to be toxic to plant growth (Galloway 2006).This 

result agrees with the work of (Delhaize and Ryan, 1995) that the most easily recognized symptoms of 

Aluminum toxicity is the inhibition of root growth and resultant stress in plants. 
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Table 1: Physicochemical properties of Experimental Soil 

Parameters Values 

pH 5.2 

Total N (%) 0.42 

Sand (%) 78.1 

Silt (%) 16.5 

Clay (%) 4.5 

Available P (mg/ l0g) 0.025 

Mg(mg/10g) 0.0699 

Zn (mg/ l0g) 0.1037 

Cd (mg/ l0g) 0.016 

Pb (mg/ l0g) 0.0207 

Cu(mg/10g) 0.0216 

Fe (mg/ l0g) 1.2826 

Cr (mg/ l0g) 0.0116 

Ca (mg/ l0g) 0.0559 

Na (mg/ l0g) 0.04105 

A1 (mg/ l0g) 0.0115 

K (mg/l0g) 0.0364 

 

 

 

0

10

20

30

40

50

60

70

80

0 1 2 3 4 5

G
ro

w
th

 P
a

ra
m

et
er

s

Concentration of Aluminium sulphate (%)

Fig. 1: Mean Shoot length (cm), Number of  leaf and Root length (cm) of …

Shoot length (cm)

 Number of leaf

Root length (cm)



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

177 

 

 
 

 
Table 2: The effects of Aluminium sulphate treated water on the nutrient element in the leaves of 

                   Arachis hpogaea. 
Element 
(mg/l00g) 
 

 
      0% 

 
     1.0% 

 
     2.0% 

 
       3.0% 

    
      4.0% 

    
     5.0% 

 
Calcium 

 
 3.49 ± 0.21 

 
 3.02 ± 0.02 

 
 2.57±0.01 

 
 2.16 ±0.10 

 
 1.72 ± 0.06 

 
 1.57 ±0.02 

Magnesium  4.20 + 0.18  3.18±0.91  2.84 ± 0.17  2.52 ±0.17  2.02 ± 0.02  1.92 ± 0.16 

sodium  2.86 ±0.10  2.52 ± 0.21  2.32 ± 0.33  2.14 ±0.52  1.80 ± 0.17  1.62 ± 0.04 

Phosphorus  5.82 ±0.05  4.02 ±0.30  3.84 ±0.16  3.02 ±0.10  2.72± 0.21  2.24 ± 0.10 

Potassium  2.84 ± 0.17  2.69 ±0.24  2.60 ±0.05  2.42 ± 0.04  2.01 ± 0.11  1.97±0.13 

Zinc  0.17± 0.02  0.28± 0.01  0.52 ±0.02  0.76 ± 0.03  0.92± 0.02  1.07 ± 0.02 

Copper  1.62 ±0.11  1.57 ± 0.13  1.32 ± 0.19  1.24 ± 0.12  1.16 ± 0.13  1.04 ± 0.10 

Iron  0.52 ± 0.03  0.40±0.01  0.37 ±0.02  0.18 ±0.03  0.07 ± 0.01  0.02 ± 0.01 

Manganese  1.02 ±0.13  0.92 ±0.02  0.82 ± 0.01  0.75 ±0.02  0.52 ± 0.02  0.43± 0.01 

Lead  0.82±0.02  0.56 ±0.02  0.43 ±0.03  0.29 ±0.01  0.24 ± 0.02  0.07 ± 0.01 

                                                                  Mean ± standard Error 

 

The content of  calcium in the leaves of Arachis hypogaea significantly (P=0.05) decreased from 

3.02mg/100g  at 1.0% level of treatment to 1.57mg/100g at 5.0% level of treatment against that recorded 

at the control (3.49mg/l00g) treatment (Table 2). The Magnesium content of the crop significantly (P=0.05) 

decreased from 3.18mg/100g at 1.0% level of treatment to 1.92mg/100g at 5.0% level of treatment. The 

value of 4.20mg/100g was recorded at the control treatment (Table 2). The content of sodium decreased 

with increase in the concentration of Aluminum sulphate treated water (Table 2).The content of phosphorus 
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significantly (P=0.05) decreased from 4.02mg/100g at 1.0%lcvcl of Aluminum sulphate to 2.24mg/100g at 

5.0% level of Aluminum sulphate treated water (Table 2).The potassium content decreased from 

2.69mg/100g at 1.0% level of Aluminum sulphate treated water to 1.97mg/100g at 5.0% level of Aluminum 

Sulphate treated water (Table 2). 

The Zinc content of the crop increased from 0.28mg/100g at 1.0% level of Aluminum sulphate to 

1.07mg/100g at 5.0% level of Aluminum sulphate treated water (Table 2). Similarly, the copper content of 

the crop decreased from 1.57mg/100g at 1.0% level of Aluminum sulphate to 1.04mg/100g at 5.0% level 

of Aluminum sulphate treated water (Table 2).The Iron content of the crop decreased from 0.4mg/100g at 

1.0% level of Aluminum sulphate to 0.02mg/I00g at 5.0% level of Aluminum sulphate treated water (Table 

2).The manganese content of the crop decreased from 0.92mg/100g at 1.0% level of Aluminum sulphate to 

 0.43mg /100g at 5.0%levcl of Aluminum sulphate (Table 2). The lead content of the crop decreased from 

0.56mg/I00g at 1.0% level of Aluminum sulphate to 0.07mg/l00g at 5.0% level of Aluminum sulphate 

treated water (Table 2). 

The reduction in some macronutrient (Phosphorus, Potassium, Calcium and Magnesium) and 

Micronutricnt (Copper, Iron, Lead and Manganese) elements in leaves of Arachis hypogaea as observed in 

this study may be due to the effect of Aluminum Sulphate in sandy soils with a low capacity to buffer pH 

change. This result agrees with the work of (Lazof et al., 1994) that Aluminum toxicity is characterized by 

lower pH and 

destruction of the symplasm. Thus, this may interfere with nutrient absorption by the plant roots. 

 

CONCLUSION 
 

This showed that the use of Aluminum sulphate in irrigation water at higher concentration could 

increase the availabilly of toxic elements, specifically aluminum, as well as result in toxicity problem most 

especially to the test crop Arachis hypogaea. This study revealed that Alum treated water affects the growth 

performance of Arachis hypogaea by inhibiting the shoot length, root length, leaf number, fresh weight, 

dry weight, moisture content as well as the macro nutrient elements (Phosphorus, Potassium, Calcium and 

Magnesium) and micro nutrient elements (Copper, Iron, lead, and Manganese) of the crop. Therefore, this 

study showed that higher concentrations of Aluminum sulphate in Irrigation water could be toxic to plant 

growth. 
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Abstract 

Intestinal parasitic infections are important public health challenges among underprivileged communities. 

An investigation of Intestinal Schistosomiasis was carried out in Nteje, Oyi Local Government Area of 

Anambra State between June and September 2014. Structured questionnaires based on knowledge, attitude 

and practices (KAP) was used to elicit information from 200 school children in 10 schools in the town. 

34(17%) had knowledge of intestinal Schistosomiasis,  123(61.5%) collect water regularly from the water 

bodies and 107(53.5%) swim frequently in the water bodies. 200 stool samples were examined considering 

the physical appearance and by wt mount using physiological saline on slides and examined under the light 

microscope. 20(10.0%) were positive for the infection.  In age related infection, 10-14 age group had the 

highest infection of 5.0% while in the infection according to sex, males had 8.0% prevalence and females 

2.0%. In the infection intensity, 14(7.0%) had light infection and 6(3.0%) had moderate infection. The 

exposure of the school children to intestinal schistosomiasis in the study area can be attributed to low 

socio-economic status, poor environmental sanitation, poor parental care and ignorance. This parasitic 

infection will continue to be a threat to health if appropriate actions are not taken to check its transmission. 

Key words: Intestinal, Schistosomiasis.  Swimmer’s itch, attitudes, water bodies 

 

 

INTRODUCTION 

Schistosomiasis also known as Biharzia, is a water-borne parasitic disease that affects 200 million 

people and poses a threat to 600 million in more than 76 countries (WHO, 1993). It is caused by several 

species of trematodes (flatworms) belonging to the genus Schistosoma.  

The disease is common among children in developing countries as they are more likely to play in infected 

water (Kvalsvig and Becker, 1988). Other high risk groups include farmers and fishermen. Infection is 

strongly associated with limited resource living conditions that favour freshwater exposure, that is the daily 

use of streams and ponds for activities such as washing, swimming, irrigation and unprotected sewage 

contamination (King, 2001).The disease may infect urinary tract (Urinary schistosomiasis) or intestines 

(Intestinal schistosomiasis).  

The species of Schistosoma that infect man include, Schistosoma mansoni and Schistosoma 

intercalatum which cause intestinal schistosomiasis, Schistosoma haematobium causes urinary 

schistosomiaisis. Schistosoma japonicum and Schistosoma mekongi cause Asian intestinal schistosomiasis. 

Shistosoma mansoni is widely spread in many African countries including Nigeria (CDC, 2013).  

In intestinal schistosomiasis, the common symptoms include thickening of the bowel wall, ulceration, 

inflammation, portal hypertension, abdominal pain, fever, diarrhea and bloody stool (Chen and Mott 1989). 

Other symptoms are generalized lymphadenopathy,(katayama fever), irritation and skin rash at the site of 

cercarial penetration (swimmer’s itch). The severity and manifestation of intestinal schistosomiasis is 

dependent on the duration and intensity of infection, location of egg deposition and concurrent infection. 

 Cumulative impact of tissue damage can lead to organ failure and consequent severe morbidity and 

mortality (Warren, 1978). An estimated 12,000 to 200,000 people die annually from schistosomiasis 

(Thetiot et al, 2013).  

This study tends to investigate the prevalence of intestinal schistosomiasis among school aged 

children in Nteje, Oyi Local Government Area of Anambra State. This is informed by their livelihood and 

personal habits which involved daily and frequent contact with contaminated water. 
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MATERIALS AND METHODS 

Study Area 

Nteje is the headquarters of Oyi Local Government Area of Anambra State (6.43oE and 6.14oN). It 

has 17 rural communities. The indigenes are predominantly Ibo, they are hardworking and successful 

farmers. The town is surrounded by many small water bodies which act as their source of water for domestic 

use and bathing. This however informed the investigation into the parasitic infection. 

Collection of samples 

For ethical consideration, the head of communities, principals and headmasters of the schools were 

approached and enlightened on the need and benefits of the work for permission. Also written informed 

consent was obtained from parents and guardians of the school children. Structured questionnaires on 

knowledge, attitude and practice (KAP) on intestinal schistosomiasis were administered to the school 

children. 200 randomly selected children were given sterile wide mouth containers with labels; name, age, 

sex, school and community. They were instructed to collect fresh stool sample at home and return for 

examination at the laboratory the following day. 

Parasitological Techniques 

The techniques applied include; direct macroscopic examination of stool sample for colour, 

appearance consistency, blood, mucus/pus and adult parasite. 

Floatation technique as described by Chessbrough (2005) was used for faecal sample analysis. For each 

faecal sample, 2mg of it was placed on grease free clean slide and a drop of normal saline covered with 

cover slip and examined under light microscope. This was done under the supervision of an experienced 

medical laboratory technician. Diagnosis was on the basis of morphology. The number of Schistosoma 

mansoni eggs found in the stool samples were recorded as; scanty(1-3 eggs), few(4-10 eggs), moderate(11-

20eggs), many((21-40), and very many(> 40) per preparation. 

Statistical analysis 

The data obtained in the study were entered into excel spread sheet and analysed using SPSS window 

version 2007. Infection rates were stratified into no infection, light, moderate, heavy and very heavy 

intensities. Age and sex related prevalence were analysed using one way ANOVA statistical tool (P<0.05).  

 

RESULTS 

Among the 200 school children involved in the study 34(17%) have knowledge of intestinal 

schistosomiasis while 166(83%) had no idea. For predisposing factor, 162(81%) was their hands after 

defaecation, 123(61.5%) collect water regularly from the water bodies, 12(6.0%) had blood in their faeces 

and 26(13%) had itching sensation after swimming (Table 1). In the prevalence of intestinal 

Schistosomiasis among the   children, 20(10%) were positive. The prevalence among the schools were as 

follows, Nteje Boys High school (2.5%), Community primary school(2,0%), Umunebo Primary and New 

Era (1.5%) respectively, while Central primary, National and State primary had 1.0% each (Table 2). In the 

age related prevalence, 10-14 years age group had 5.0%, 5-9years (4.0%) and 15-18years had the 

least(1.0%). The differences in prevalence among the age groups were not statistically significant (P> 0.05). 

The infection by sex was highly significant (P<0.05), males had 8.0% and females 2.0%.   The intensity of 

the infection was based on the number of eggs of Schistosoma mansoni observed in stool samples examined, 

180(90%) no infection, 14(7.0%) light infection, 6(3.0%) moderate infection. There were no heavy and 

very heavy infections (Table 5). 

  

Table 1: Responses of the School Children on the Knowledge and Predisposing factors of Intestinal 

Schistosomiasis 

Predisposing factors Responses 

 Yes No 

Knowledge of Intestinal Schistosomiasis      34(17.0%) 166(83.0%) 

Washing of Hands after defaecation 162(81.0%) 38(19.0%) 

Use of water bodies for domestic needs 123(61.5%) 17(38.5%) 

Swimming frequently in the water bodies 107(53.5%) 93(46.5%) 

Observed blood in stool/faeces 12(6.0%) 188(94.0%) 

Itching after swimming 26(13.0%) 174(87.0%) 
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Table 2: The Distribution of Intestinal Schistosomiasis  among Children examined in the selected schools. 

 

Schools(Primary) Number examined Number infected 

Umuebo 20 3(1.5%) 

Central school 20 2(1.0%) 

State Primary 20 1(0.5%) 

National Primary 20 2(1.0%) 

Community Primary 20 4(2.0%) 

Secondary Schools   

Marist Comprehensive 20 Nil 

Sacred Heart 20 Nil 

St Anthony 20 Nil 

New Era 20 3(1.5%) 

Boys High School 20 5(2.5%) 

Total 200 20(10.0%) 

 

 

Table 3: Age related Intestinal Schistosomiasis among the school children 

Age(years) Number examined Number infected 

5 – 9 72 8(4.0%) 

10 – 14 54 10(5.0%) 

15 – 18 74 2(1.0%) 

Total 200 20(10%) 

(P>0.05) 

 

Table 4: Sex related Intestinal Schistosomiasis among School children in Nteje 

Sex Number examined Number infected 

Males 117 16(8.0%) 

Females 83 4(2.0%) 

Total 200 20(10.0%) 

(P>0.05) 

 

Table 5: Intensity of infection which is based on the number of eggs in infection 

Level of infection Number of eggs Number of children involved 

No infection 1 -3 180(90.0%) 

Light Infection 4 – 10 14(7.0%) 

Moderate Infection 11 – 20 6(3.0%) 

Heavy Infection 21 – 40 Nil 

Very Heavy Infection > 40 Nil 

 

DISCUSSION 

Considering the WHO (1995) classification on Schistosomiasis prevalence rates of > 25% are 

moderate while infection rates < 25% as low, the 10% over all prevalence observed in the study area is low. 

The predisposing factors so observed has to do with ignorance, poor environmental conditions, poverty and 

water contact activities (Idris and Ajanusi 2002). The distribution of intestinal Schistosomiasis among 

schools selected for the study, public schools had more prevalence of the infection than private schools, 

these boarders around the explanation given by Akogu (1989) that public schools are known for poor 

sanitary conditions with children defaecating around the school compound and often swim in water bodies 

infected with cercariae. 

The sex related infections shows that male children are more infected than females as was observed 

by Etim et al (2002). They males are known to play in dirty/filthy environment in addition to their 

geophagus habits. Females in some socio-cultural and religious customs are prohibited at menstrual age 

from bathing in certain streams and rivers {Ume et al., 2001). In the age related infection 5 – 14 tears were 

more exposed because of their playful activities, and eager to explore irrespective of the nature of the 

environment as found in Igbo land. The results obtained in this study clearly established the presence of 
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Intestinal Schistosomiasis in the area. This calls for strategies towards the control of the disease intestinal 

schistosomiasis. This is because Schistosoma infections    are associated with persistent inflammation, 

morbidity, chronic pain, diarrhoea and under nutrition which can be found with all levels of infection 

intensity This is supported by an updated, evidence-based disability weight for Schistosomiasis of 2 – 24% 

(Finkelstein et al., 2005) in the setting of the developing world ‘poverty trap’ in which a family invests its 

entire capital in order to survive.. This chronic parasitic infection is however relevant to personal and 

household level economic survival. From disease impact perspective, there is need for complete evaluation 

of effects of Schistosomiasis on all spheres of patient’s performance and reproductive health. On the ground 

of this, there is need for public health enlightenment programmes, information about disease transmission 

and school based treatment for infected school children. For urgent interventions, Government/NGO to 

provide safe recreational water bodies for children and pipe borne water sources for household uses. 
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Abstract 

Consumption of vegetables is on the increase world-wide as a result of its health benefits. Consequently, 

the demand for vegetables keeps increasing while the easiest means of vegetable cultivation especially in 

urban centers is by irrigation. Proliferation of vegetable gardens along industrial streams in Kano 

metropolis prompted this study aimed at determining the concentration of heavy metals in vegetables grown 

with such water body and ascertains their suitability for human consumption. Against this background 

objective, concentrations of (Fe, Cr, Ni, Cu and Zn) were determined in onions, tomato and carrot grown 

in these areas. Samples were collected for eight months; Atomic absorption spectrometry was used to 

determine the concentrations and t-test to analyze the metals in the vegetables. The mean and standard 

deviation concentration for each heavy metal in the samples was determined. Findings indicated the value 

(mg/kg) for onions 507.87 ± 12.80, Fe; 4.97± 0.00, Cr; 3.28 ± 1.08, Ni; 8.73 ± 0.81, Cu and 336.50 ± 

242.83, Zn. Carrot had 402.93 ± 40.93, Fe; 5.95 ± 0.01, Cr; 6.65 ± 0.98, Ni; 22.50 ± 3.17, Cu and 220.00 

± 67.33, Zn .The values for tomato were; 431.80 ± 111.80, Fe; 5.72 ± 0.38, Cr; 2.73 ± 0.13, Ni; 15.40 ± 

0.80, Cu and 72.83 ± 24.50 mg/kg, Zn. With the exception of Ni and Cu and for Fe in Carrot and Zn in 

tomato other values were higher than the permissible levels set by the Food and Agriculture Organization 

(FAO) and World Health Organization (WHO). Invariably, it is obvious that vegetables grown in this 

region may pose health hazard if consumed. The Ministries of Health and Environment should wade in, 

provide possible treatment for effluents or discourage vegetable farming along these streams or provide 

alternative locations for them. 

       

Keywords: Concentration, Effluent, Heavy metals, Industrial stream, Vegetables. 

 

    

INTRODUCTION 

Vegetables absorb heavy metals from contaminated soils, as well as from deposits on different parts 

of the vegetables exposed to the air from polluted environments (Sobukola et al., 2010). Soils are the major 

sink for heavy metals released into the environment by anthropogenic activities. Unlike organic 

contaminants which are oxidized to carbon (IV) oxide by microbial action, most metals do not undergo 

microbial or chemical degradation (Kirpichtchikova, 2006), and their total concentration in soils persists 

for a long time after their introduction (Adriano, 2003). Effluents discharged from Industrial areas contain 

a higher amount of metals especially chromium, copper and cadmium. These effluents released on the land 

as well as dumped into the surface water leaches to ground water, lead to contamination due to accumulation 

of toxic metallic components which had resulted in a series of well documented problems in living beings 

because they cannot be completely degraded (Malarkodi et. al. 2007). 

 

A number of studies have shown heavy metals as important contaminants of the vegetables. For 

instance, anthropogenic sources reveals that heavy metals in the soil tend to be more mobile, hence, 

bioavailable than pedogenic, or lithogenic ones  (Kaasalainen and M. Yli-Halla, 2003). Heavy metal 

contamination of soil may pose risks and hazards to humans and the ecosystem through: direct ingestion or 

contact with contaminated soil, the food chain (soil-plant-human or soil-plant-animal-human), drinking of 

contaminated ground water, reduction in food quality (safety and marketability) via phytotoxicity, reduction 

in land usability for agricultural production causing food insecurity, and land tenure problems (McLaughlin, 

et. al, 2000). 

The high level of heavy metals in the soil could indicate similar concentration in plant by accumulation 

at concentration causing serious risk to human health when consumed (Singh et al., 2010). 

mailto:royalhoodem@yahoo.com
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The aim of this study was to determine the concentrations of heavy metals in vegetables cultivated using 

effluents from industrial areas of Kano State and ascertain their suitability for human consumption.  

 

MATERIALS AND METHODS 

 

Description of the Study Area 

 

Kano state with a population of well over 9.0million people lies between latitude 12°00’ and 09.4°N 

and longitude 08°31’ and 07°29’E in Northern Nigeria. Majority of the industries in the city are tanneries, 

textiles, and allied chemicals. Effluent from most of the industries are discharged into the Challawa River 

located within latitude 11055'N and longitude 8022'E. It is ranked as second largest river in Kano after Kano 

River which serves as source of water for agricultural, industrial and domestic purposes in Kano metropolis. 

Being historically a commercial and agricultural State, Kano is one of the most irrigated States in the 

country with more than 3 million hectares of cultivable land which ensure all year round farming. 

(Dan’azumi and Bichi (2010). 

Challawa and Sharada Industrial Estates in Kano State were selected (due to clusters of vegetable gardens 

within the Estates) to determine the heavy metal content in vegetables cultivated using effluents from the 

surrounding.  

 
Figure 1: Kano Metropolis showing the study areas. Source:  Muazu et al. (2010) 

 

 

Sample Collection and Analysis 

 

Fifty four samples consisting eighteen each from three vegetables (Onions, Tomatoes, and Carrot ) 

were collected between the  months of March - October, 2013 from the vicinity of  industrial estate 

(Challawa and Sharada) and analyzed using Atomic Absorption Spectrometry (AAS) (Buck Scientific210 

Model) for iron, chromium, nickel, copper and Zinc. A thoroughly weighed sample appropriate for the 

expected metals concentration was transferred to a beaker covered with a ribbed watch glass to minimize 

contamination.  In the hood, 15ml concentrated HNO3 was added and slowly boiled to evaporate; conc. 
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HNO3 was added continuously until digestion was completed. The beaker walls and watch glass were 

washed down with metal-free water and filtered. Filtrate was transferred to a 100ml volumetric flask and 

was diluted to mark and thoroughly mixed.  A portion was taken for the required metal determinations. 

Standard methods were used (APHA, 1998) 

 

RESULT AND DISCUSSION 
 

Table 1: Range, Mean (mg/kg) and Std Deviation Concentrations of Heavy Metals in Onions at 

Challawa. 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 520.67 85.24 49.21 

Cr 4.97 0.59 0.34 

Ni 2.20 0.20 0.12 

Cu 7.92 1.32 0.76 

Zn 93.67 7.77 4.49 

    

 

Table 1 shows the result of the analysis of heavy metals in onions from Challawa industrial area, these 

means gave the concentrations parameters in the order of Fe > Zn > Cu > Cr > Ni. The concentrations of 

520.67 for Fe and 4.97 for Cr were higher than WHO/FAO permissible limit while 2.20 for Ni, 7.92 Cu 

and 93.67 Zn were within limit. 

 

Table 2: Range, Mean (mg/kg) and Std Deviation Concentrations of Heavy Metals in Onions at Sharada 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 495.07 336.90 194.51 

Cr 4.97 0.15 0.09 

Ni 4.367 0.21 0.12 

Cu 9.53 2.50 1.44 

Zn 579.33 53.15 30.60 

 

Table 2 shows the concentration of heavy metals in onions from Sharada industrial area. 495.07 for Fe, 

4.97 for Cr and 579.33 for Zn were values above the set limit, but 4.37 for Ni, and 9.53 for Cu were within 

acceptable limit. The concentrations of Ni, Cu and Zn were higher at Sharada area. The concentrations 

parameters were equally in the order of Fe > Zn > Cu > Cr > Ni. 

 

Table 3: Range, Mean (mg/kg) and Std  Deviation Concentrations of Heavy Metals in Tomato at 

Challawa. 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 320.00 75.35 43.50 

Cr 5.33 0.35 0.20 

Ni 2.60 0.17 0.10 

Cu 14.60 3.14 1.81 

Zn 48.33 3.51 2.03 

 

Table 3 shows the result of the analysis of heavy metals in tomato from Challawa industrial area. Fe, 320.00, 

Ni, 2.60, Cu, 14.60 and Zn 48.33 with the exception of Cr, 5.33 were within recommended value. 

Table 4: Range, Mean (mg/kg) and Std Deviation Concentrations of Heavy Metals in Tomato at Sharada. 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 543.60 255.12 147.29 

Cr 6.10 0.854 0.49 

Ni 2.87 0.25 0.15 

Cu 16.20 4.70 2.72 

Zn 97.33 26.63 15.38 
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Table 4 shows the result of the analysis of heavy metals in tomato from Sharada industrial area. With the 

exception of Fe, 543.60 and Cr, 6.10 all the other Ni, 2.87, Cu 16.20 and Zn 97.33 are within the permissible 

limit. The concentration of Cr, Ni, Cu and Zn were equally higher for tomato in Sharada area.  

 

Table 5: Range, Mean (mg/kg) and Std Deviation Concentrations of Heavy Metals in Carrot at Challawa. 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 443.87 181.01 104.51 

Cr 5.90 0.458 0.265 

Ni 7.63 0.59 0.34 

Cu 25.67 17.21 9.94 

Zn 287.33 42.44 24.51 

 

Table 5 shows the result of the analysis of heavy metals in Carrot from Challawa industrial area. It was 

observed that Fe 443.87, Cr 5.90 and Zn 287.33 were higher than the permissible limit, while the other Ni 

7.63 and Cu 25.67 were within recommended values.   

 

Table 6: Range, Mean and Std Deviation Concentrations of Heavy Metals in Carrot at Sharada. 

 

Heavy Metals Mean Std. Deviation Std Error Mean 

Fe 362.00 143.36 82.77 

Cr 6.00 0.79 0.46 

Ni 5.67 0.416 .24037 

Cu 19.33 9.45 5.46 

Zn 152.67 11.02 6.36 

 

Table 6 shows the result of the analysis of heavy metals in Carrot from Sharada industrial area. Only Cr 

6.00 and Zn 152.67 were above recommended limit, while Fe 362.00, Ni 5.67, and Cu 19.33 were within 

limit. The values of Fe, Ni, Cu and Zn were found higher at Challawa industrial area. 

 

 

 
Figure 2a: Graph for Summary of Mean concentrations of heavy metals in Onions, Carrot, and Tomato  

Irrigated using Industrial effluent. 
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Figure 2b: Axis with Log Scale 

 

In summary, from figures 2a and 2b the mean concentrations for heavy metal parameters in both 

Challawa and Sharada industrial areas are in the order of Fe > Zn > Cu > Cr > Ni for onions, tomato and 

carrot  but Challawa had Fe > Zn > Cu > Ni> Cr for carrot. Given that WHO/FAO Guideline (mg/kg) for 

vegetables as 425.5 for Fe, 2.3 for Cr and 67.90 for Ni and others are 73.30 for Cu and 99.40 for Zn. The 

value for Cr in all the samples was over 100% higher than WHO/FAO permissible limits. These results 

were similar to the earlier ones obtained by Audu et al (2002) and Muazu et al. (2010) who recorded value 

as high as 13.594 in the same area of Kano state. Akan, et.al (2013) in Borno, and Nazemi, (2012) in Iran 

were also in agreement. This can be credited to the use of high quantity of Cr mostly from tannery and other 

related industries. Ni and Cu in all the samples were within WHO/FAO acceptable limit, corroborating the 

reports by Mohsen and Mohsen  (2008) from Iran, Odoh and Kolawole (2011) Benue state.  Adu, et. al 

(2012 ) and Muhammad, et al, (2008). The concentration of Fe in Carrot and Zn in Tomato were also within 

WHO/FAO acceptable limit. Muazu et al. (2010) reported lower values from the same study area, these 

differences may be attributed to the fact that, heavy metal concentrations in harvested vegetables often 

show large variations from year to year even at the same location in the field due to variations in the 

emission rates, atmospheric transport, deposition processes and plant up take. (Iyaka, 2007) 

Dan’azumi and Bichi (2010) in the analysis of industrial pollution and heavy metals profile of Challawa 

River in Kano, which is a major industrial area where irrigation is prominent found that the mean 

concentrations of heavy metals discharged into the river for both wet and dry season exceed the maximum 

permissible limit and Bernard, and Ogunleye (2015) reported same except for Fe which was below the set 

limits from the same area.  

 

CONCLUSION 

Results obtained in this study show the high level of contamination of vegetables irrigated with 

industrial streams in Kano State, Nigeria. The use of contaminated water in irrigating the vegetables in 

these areas has given rise to the presence of heavy metals to a concentration that is detrimental to the 

ecosystem and these metals in the vegetables analyzed place the consumers of these vegetables at health 

risk with time unless an urgent step is taken by relevant agencies to address the issue. The Ministries of 

Health and Environment should wade in, discourage vegetable farming along these streams and provide 

alternative locations for them or provide effluent treatment facilities to check the introduction pollutants 

into the water bodies.  
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Abstract 

Biodeteriorated painted surfaces and In-can paints in Onitsha, Anambra State of Nigeria were analysed. 

The effects of Biocides on the biodeteriogens were also investigated. Psueudomonas, Bacillus, 

Arthrobacter, Enterobacter, Staphylococcus, Micrococcus and Microbacterium were the bacterial genera 

isolated while Fusarium, Aspergillus niger, Aspergillus fumigates, Aternaria, Cladosporium and Mucor 

species Micrococcus and Fusarium were the fungal isolates. The frequency of occurrence of bacterial and 

fungal species of normal and biodeteriorated surfaces were found to be 90% for Aspergillus niger, 80% 

for Bacillus sp., 60% for Cladosporium sp.,40% for sp., 50% for Pseudomonas sp., 30%  Alternaria sp., 

20% for Arthrobacter, Enterobacter  and Aspergillus fumigatus species. Enterobacter, Micrococcus, 

Bacillus, Pseudomonas, Aternaria, Fusarium, Cladosporium species and Aspergillus niger were able to 

utilize either of the paint samples (gloss and Emulsion paint) in the microbial challenge test. From the 

mean susceptibility of biodeteriogens to biocides, bacterial deteriogens were more responsive to biocides 

than the fungal deteriogens.  

 

Key words: Deterioration, painted surfaces, In-can paints, challenge test. 

 

INTRODUCTION 

 

Microorganisms have a simple approach to life; they use whatever is available as a food source, 

attach themselves to practically all surfaces, multiply and build biomass (Allsopp et al., 2003). The natural 

decay and recycling of materials by a wide range of life forms including microorganisms is termed 

biodegradation and is perceived as a beneficial process but, biodeterioration may be defined as the 

deterioration of materials of economic importance by microorganisms; it is perceived as a deleterious 

process (Allsopp et al., 2003).  Microorganisms have the potential to grow in liquid paint before it is applied 

and also on paint films after application (EA-UK, 2002). Fungi and bacteria both require water and 

consequently, neither can grow in solvent based coatings. Water borne coatings however, are potentially 

prone to in-can attack by both bacteria and fungi (Ross, 1980). If these organisms develop, they can cause 

a number of problems including viscosity loss, maladour, discoloration, gassing, frothing, sedimentation 

and pH change. Fungi, algae and bacteria can all grow on applied paint films and solvent based and water 

based coatings are susceptible. The effect of each class of organisms depends on the environment. Films of 

oil and water based paints are colonized by microorganisms on the outside and  inside of buildings. This 

aspect of biodeterioration can both be unsightly and hazardous to health (Gaylarde and Morton, 2001). 

 

 

MATERIALS AND METHODS 

 

Sample source and collection 

Eight fluid paint samples of water and oil based paints were collected from four paint industries (two 

industries that produce paints with biocides and two industries that do not) with sterile bottles. Four fluid 

paint samples of oil and water based paints were also collected from paint dealers in markets and shops 

with sterile bottles. Thirty-two samples of paint scrapings were collected randomly from both normal and 

biodeteriorated  painted surfaces at different locations within Onitsha North and South local Government 

Areas of Anambra State with sterile scrapel, blades and containers (Okpokwasili and Iteun, 1996). 

Raw materials (calcium oxide and red pigment) used in paint production was also collected for analysis.Ten 

replicate samples of painted surfaces with obvious deterioration were also collected for studies on the 

frequency of occurrence of isolates. 
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Microbiological analysis 

Scrapings of painted surfaces were crushed using clean mortar and pestle. Five grams of each 

crushed paint chips were aseptically weighed out and suspended in 45ml of 0.1% peptone water. From this, 

1ml of the stock samples were obtained for serial dilution (ten fold serial dilution) (Ogbulie et al., 1998). 

For the fresh paint samples, the paint cans were shaken and 1ml (from different paints to be analyzed) each 

added to 9ml 0.1% peptone water. Thereafter, ten fold serial dilutions were also carried out as indicated 

above. After serial dilutions, 0.1ml of appropriate dilutions was inoculated unto fresh  media for the 

isolation of the microbial flora according to Ogbulie et al., 1998 

. 

Microbial challenge test 

All isolates were subjected to microbial challenge test using freshly opened emulsion and oil paints 

to monitor their rates of paint utilization. Different test tubes containing 5ml each of sterile mineral salt 

media (broth) were prepared and labeled appropriately. One millilitre of different sterilized paint samples 

were incorporated into the media to serve as the only source of carbon to the microorganisms. After which, 

loopful amounts of different isolates were inoculated into the different test tubes. The test tubes were shaken 

for 2 weeks using a test tube shaker to increase aeration and rapid growth of microorganisms which would 

signify utilization. The rates of paint utilization by the bacterial isolates were read with a spectrophotometer 

at 540nm wavelength while that of fungi were measured by obtaining their dry cell weight. Isolates with 

very high utilization capacity from the readings were considered as biodeteriogens because of their high 

ability to utilize paints as their sole source of carbon. 

 

Identification of bacterial isolates 

pH  determination 

The pH analysis was carried out using the method of Ogbulie et al., 1998. 

Application of biocides to biodeteriogens 

Three commonly used paint biocides were used to check for effects on biodeteriogens using the disc 

diffusion method by (Ogbulie and Obiajuru, 2003).  

 

The bacterial isolates were examined for colonial morphology as well as biochemical characteristics and 

staining reactions (Holt et al., 1994, Ogbulie et al., 1998).  

 

Identification of fungal isolates 

Fungal identification was based on microscopic or colonial morphological examination using the color atlas 

by Koneman et al., (1979) and microscopic examination after lactophenol stain (Ogbulie et al., 1998) 

 

RESULTS 

Following the result from Gram-staining reactions, bacterial and fungal Identification tests, Enterobacter 

sp., Micrococccus sp., Bacillus sp., Arthrobacter sp., Pseudomonas sp., Staphylococcus sp., 

Microbacterium sp., Fusarium sp., Alternaria sp., Cladosporium  

 

sp., Mucor sp., Aspergillus niger and Aspergillus fumigatus were isolated from different samples analyzed. 

Staphylococus sp., and Mucor sp. were isolated from raw materials used in paint production while 

Enterobacter sp., Cladosporium sp., and Aspergillus niger were isolated from markets and shops.Table 1: 

Frequency of occurrence of bacterial isolates from normal and 

biodeteriorated painted surfaces 

 

 Microorganisms   NS         NTI        (%) 

Bacillus sp.              10         8                          80 

Pseudomonas sp.    10           5             50  

Micrococcus sp.                     10           4              40 

Arthrobacter sp.      10           2                           20 

Enterobacter sp.      10           2                           20 

Microbacterium s    10           3             30 

 

Key: NS => Number sampled, NTI =>Number of total isolates, PER =>Percentage 
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Table 2: Frequency of occurrence of fungal isolates from normal and biodeteriorated painted surfaces 

 

 

 

 

 

 

 

 

Key: NS => Number sampled, NTI =>Number of total isolates, PER =>Percentage 

 

Table 3:  Microbial challenge test of bacterial isolates in Gloss and Emulsion paints 

 

 

 

 

 

 

 

 

 

 

 

 

Key: + => High utilization capacity, OD => Optical density 

 

Utilization capacity of fungal isolates in gloss and emulsion paints 

Most fungal isolates utilized the emulsion paints better than the gloss paint and Aspergillus niger rated the 

highest. 

 

Table 4: Microbial challenge test of fungal isolates in Gloss and Emulsion paints 

 

 

 

 

 

 

 

 

 

 

 

Key: + = Higher utilization capacity 

 

Mean response of biodeteriogens to biocides 

The total mean responses of biocides; Rocima, Procel and Acticide were 4.35, 4.05 and 4.80 respectively, 

which indicates that the biocide Acticide was the most effective. 

 

 

pH result 

 

The pH result of In-can paint samples ranged from 8-10 (Basic) while that of paint chip samples ranged 

from 3-6 (Acidic). 

 

 

 

 

 

 Microorganisms    NS         NTI       (%) 

Fusarium sp.            10           4           40 

Aspergillus niger    10           9           90 

Cladosporium sp.   10           6           60 

Alternaria sp.          10           3           30 

Aspergillus fumigatus  10      2           20 

  Microorganisms       Gloss        Emulsion 

                                                     (OD 540nm) 

     Control                         0.00          0.00  

  + Enterobacter sp.         1.484       0.375 

  + Micrococcus sp.         1.232        1.002 

  + Bacillus sp.                 2.167        1.372 

  + Pseudomonas sp.       0.963        0.765 

     Arthrobacter sp.         0.411        0.471 

     Staphylococcus sp.    0.346        0.279 

     Microbacterium sp.   0.215        0.133 

 Microorganisms   Gloss               Emulsion 

                                                   (Dry cell weight) 

     Control                    0.00            0.00  

  + Aspergillus niger 1.34            1.62 

  + Alternaria sp.         0.95           1.58 

  + Fusarium sp.          0.83           1.26 

  + Cladosporium sp   1.02           1.44 

     Mucor sp.                 0.31          0.20 

Aspergillus fumigatus  0.15                      0.27 
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Table 6: Mean response/ susceptibilities of biodeteriogens to biocides 

Microorganisms  Rocima   Procel   Acticide    Total mean      Standard 

                                                                                  response         deviations 

Enterobacter sp.      0.85         0.64       0.98           0.82                      0.17 

Pseudomonas sp.     0.70         0.86       0.96           0.83                      0.13 

Micrococcus sp.      1.30         0.70       0.84            0.95                      0.32 

Bacillus sp.              0.60         0.65       0.90           0.72                      0.21 

A .niger                    0.20         0.20       0.40           0.27                      0.12 

Cladosporium sp.    0.40         0.20       0.20           0.27                      0.12 

 Alternaria sp.         0.10         0.50       0.40           0.33                      0.21 

Fusarium sp.           0.20         0.30       0.20           0.23                      0.06 

 

 

DISCUSSION 

 

Vast genera of bacteria and fungi are associated with the deterioration of paints and painted surfaces. 

This was reflected in this study by the isolation of seven genera of bacteria namely: Enterobacter, Bacillus, 

Micrococcus,Staphylococcus,Microbacterium, Pseudomonas  and Arthrobacter species and six genera of 

fungi which include Aspergillus fumigatus, Aspergillus niger, Cladosporium, Alternaria, Fusarium and 

Mucor species. 

The presence of microorganisms like Mucor, Bacillus and Staphylococcus species in In-can paint 

samples suggests the lack of incorporation of biocides during paint production.  Bacterial isolates also were 

mostly present in In-can oil paints while fungi were mostly found in emulsion paints. This probably may 

be because some bacterial organisms like Pseudomonas and Bacillus have been found to be capable of oil 

or hydrocarbon degradation and utilization (Okpokwasili and James, 1995) and so thrives in environments 

or medium with such nutrients, and the dominance of fungi in emulsion paints may be accounted to be the 

minimal requirement of fungi for growth (EA-Uk,2002). 

Microorganisms (Bacillus, Aspergillus niger etc.) isolated from some raw materials used in paint 

production revealed the contamination of paints prior to their application on wall substrates. This could 

lead to increase in the rate of deterioration of painted surfaces as the organisms are present in the containers. 

  There were discrepancies in the number of isolates from normal and biodeteriorated painted 

surfaces. The number of microorganisms from biodeteriorated painted surfaces was much higher than that 

of the normal, and this difference in the number of microorganisms pertains to the fact that the painted 

surfaces were undergoing deterioration. The high number of organisms associated with deteriorated 

surfaces might have resulted from the breakdown of biocides and other paint components such as resins, 

binders etc. (Cifferri, 1991) in the paint films by the primary colonizers  thereby making  subsequent 

colonization of the surface by other microbes not only easy but rapid (Ogbulie and Obiajuru, 2003). 

 The contributory factors to the colonization and proliferation of microorganisms on painted surfaces 

could be attributed to the harsh climatic conditions associated with the tropics (Bravery, 1988) which reduce 

the quality of paints’ components, most importantly the biocides (if added), and the nature of the paint used 

and the position of the painted building. The presence of Aspergillus niger, Cladosporium and Bacillus 

species in the normal painted surfaces and their dominance in the frequency of occurrence of isolates may 

suggest that they could be the primary colonizers and initiators of the biodeterioraton process in the painted 

surfaces. 

 The ability and non-ability of some isolates to utilize fresh paint samples could suggest that some of 

these organisms do not only colonize painted surfaces but also utilize some of the components of paint 

present on the surfaces thereby causing and increasing the rate of deterioration by their activities while 

some do not actually or significantly participate in the biodeterioration processes but act as mere 

contaminants and colonizers. Of significance also from painted surfaces was the isolation of Cladosporium, 

Bacillus, Aspergillus species etc. that have a wide range of distribution in nature (Hurst et al., 2001). These 

organisms might have gained their entrances onto painted surfaces through dust, dirt, soot and other 

environmental factors and contaminants accumulating on the painted surfaces, which may also represent 

another significant source of nutrients to the microorganisms (Nugari et al., 1993). 

However, the bacteria isolated from this research work were similar to those of Ogbulie and Obiajuru 

(2003), Okpokwasili and Iteun, (1996) and Karpovich-Tate and Rebrikova (1990), with the exception of 

Microbacterium species. The fungal genera were similar with those isolated by Tiano and Gargani (1991) 
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and Okpokwasili and Iteun (1996) with the exception of Aspergillus fumigatus and Mucor species. The 

consistent isolation of this group of microorganisms could be an indication that they are the characteristic 

biodeteriogens of paints and painted surfaces with the exception of few organisms that could act as 

contaminants (Agrawal et al., 1989, Altenburger et al., 1996, Ogbulie and Obiajuru, 2003). 
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Abstract 
 Contemporary ethical issues predominantly proliferate in particular continents and among certain 

religions. They are issues arising from gay- marriage, abortion, euthanasia, capital punishment, 

extermination of or amnesty to adherents of Boko Haram and the Niger Delta militant. The case of Boko 

Haram in Nigeria argues for a re-definition of “ethics” according to some selfish opinions and even more, 

from erudite powerful influential voices. A proper response to an ethical issue should comply with what 

people consider moral, acceptable and convenient despite all arguments. The solution of the contemporary 

ethical issues cannot lie on which school of thought is politically right, which continent is more developed, 

or whose ideas could be tagged primitive. Without falling into the mean arising out of two evils which is 

logically unacceptable, one ought to determine the historical origins of Boko Haram, the proponents and 

its vision. A grasp of attendant issues will enable one discern whose convenience the Sect serves and to 

whose detriment. The case of Boko Haram’s emergence will in this way be seen as attracting no ethical 

sympathy. Innovation, as Plato’s view on Education holds, should lead people out of the cave (Stumpf,  

S.E., 1971) and not endanger human species. Ethical solutions should be just, impartial and objective.  

 

INTRODUCTION 
In this contemporary age there are several ethical theories to the extent that Situation Ethics argues 

for no absolute moral norm on specific issues in all situations. (Fletcher J. and Montgomery J.W., 1972). 

There are, however, burning controversies whose resolutions defy common human agreements. Each 

school of thought retires with its opinion and praxis. We have for example the issue of test-tube babies, 

racial exclusion within particular cultures (Osu), regional boundary adjustments (Cameroon and Nigeria), 

Gay marriages, prohibition of women from exclusively performing the rite of handing their daughters over 

in marriages and the gross denial of the female folk from traditionally breaking the kola nut even though 

they purchase the same from the markets for their husbands. Feminist elites interpret the ongoing 

phenomena that affect them as gender suppressing. In each case, there is a defense of a certain correctness 

based on one school of thought or the other. 

One would have totally heaved a sigh of relief in the breakthrough of modern technologies.  

Unfortunately, there are varying continental ethical standards as a result that there is a rapid growth in 

conflicting and multiple global ethical theories. Through the instrumentality of some uncontrolled Nigerian 

militants, the acquisition and miss-application of technologies turn round to harm humans whom they are 

meant to improve. Worse still, the perpetrators militancy increase in multiple forms. “The case of Boko 

Haram in Nigeria” will highlight its history, the anti-innovative activities of adherents, the ethical 

impropriety of their quest and the importance of arresting the movement for the sake of national stability.  

 

The Emergence of Boko Haram.  

Nigeria’s militant Islamic group, Boko Haram, an arm of Al Qaeda and a type of al-shabaab has 

caused havoc in Africa’s most populous country – Nigeria through a wave of bombings. It is fighting to 

overthrow the government and create an Islamic state. Its followers are said to be influenced by the Koran’s 

phrases such as: “Anyone who is not governed by what Allah has revealed is among the transgressors”. 

The group’s official name is Jama’atu Ahlis Sunna Lidd’awati wal-Jihad, which in Arabic means “People 

Committed to the Propagation of the Prophet’s Teachings and Jihad”. (Farouk C. 2012). Boko Haram 

promotes a version of Islam which makes it ‘haram’ , or ‘forbidden’ for Muslims to take part in any political 

or social activity associated with the Western society and yet they kill and destroy with the aid of Western 

built bombs, move with western vehicles, and enjoy Western-oriented agro-based developments not to talk 

of their usage of the Western electric power generators.  They vote during Nigeria’s elections, wear shirts 

and trousers of Western origins, receive secular educations and erect buildings of Western architecture and 

materials despite their anti-Western ideologies (Farouk C., 2012) Boko Haram sect is based in the North 

Western Nigeria and was founded by one late Mallam Muhammad Yusuf who was born in Girgir village 

of Yobe State, Nigeria. Boko Haram group started as Sahaba group in 1995 under one Abubakar Lawan 

who actually entrusted the Movement to Yusuf as he travelled to Medina for his studies. Yusuf and his sect 

vowed at a time to fight corruption within the government quarters to a successful end. In the light of the 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

196 

 

current developments that initial motif can be interpreted as tact to divert the attention of the government 

to enable the Sect to develop at that embryo stage. The later nefarious activities of Boko Haran, the 

fundamental and ultimate motives of the membership will go a long way to argue out their original sinister 

motif, the necessity to check these militancy in order to sustain innovative projects in Nigeria. 

 

The Nefarious Activities of Boko Haram. 

As a form of the Taliban in Afghanistan and an arm of Al-Qaeda, the Sect considered any Western 

institution totally un-Islamic and therefore infidel. Between 26th July 2009 and 16th June 2011, the Sect 

registered 21 menaces which include the 2011 Christmas Day bombings in Damaturu on the outskirts of 

Abuja, the 2010 New Year’ Eve attack on a military barrack in Abuja, the explosions around the time of 

President Goodluck Jonathan’s inauguration in May 2011, together with the bombings of the police 

headquarters in Abuja. (Shehu S., 2013). 

One would want to know the reasons for the exclusive targeted areas of attack. The militants focus 

on Christian institutions because the regard Christians as infidels; they attack the government belongings 

and agencies because the government is not only against them but also fight to uproot them; they fight the 

Islamic leadership or any utterances against their one dimensional philosophy of Islam in Jihadism. And 

yet Islam is a Religion that professes and ought to promote peace. 

 

An extract of their chronological destructive meanders appear as follows:  

 26th July, 2009 – the first clash with security agencies in Bauchi State after an all-night attack on 

Dutsen-Tanshi Police. In this attack 39 of their members, 7 police men and one soldier were killed. 

 27th July, 2009 – First attack in Yobe State at Potiscum Divisional Headquarters. This led to the 

death of 3 police men and one fire service officer. 

 29th July, 2009 – Confrontation with security men at Mamudo Village, along Potiscum Damaturu 

road, Yobe. 33 Boko Haram members were killed. 

 29th July 2009 - All night battle issued with the security operatives at Railway Terminus, 

Maidugiri, Borno State. Scores of Boko Haram members were killed and their operational base 

was destroyed. 

 8th September, 2010 – The Sect set ablaze Bauchi Central Prison and freed members of the Sect 

who were jailed there. 

 28th January, 2011 –Boko Haram Sect killed the governorship candidate of Borno State Chapter 

of the  All Nigerian Peoples Party (ANPP) Alhaji Modu Fannami Gubio and 6 others at Lawan 

Bukar ward, Maiduguri. 

 2nd March, 2011 – The Sect killed 2 policemen attached to the residence of a Divisional Police 

Officer (DPO), Mustapha Sandamu at Rigasa area of Kaduna State. 

 30th March, 2011- Boko Haram was responsible for the bomb explosion in Damaturu. A policeman 

was injured. 

 2nd April, 2011 – The Sect bombed Dutsen-Tanshi Police Station and injured 2 policemen. 

 4th May, 2001 – The Sect shot dead a prison-warder at Maidugiri Prison on Kashim Ibrahim Way. 

 5th May, 2001 – It also shot a Duty Officer at Maidugiri Government House, Umaru Shehu, at his 

Abuja Talakawa residence of Maisandami ward, killing a 13 year old boy and injured another. 

 9th May 2011 – The Sect killed 2 Islamic clerics, Sheikh Goni Tijani and Mallam Alhaji Abu at 

their residencies in Mairi and Bulabulum wards of Maidugiri. 

 9th May, 2011 – On the same day, the Sect killed the Bauchi State Chairman of National Union of 

Road Transport Workers (NURTW), Ibrahim Dudu Gobe and injured his son, Mohamed. 

 13th May, 2011 – Two people were killed through bomb explosion by the Sect at LondonChinki, 

Maidugiri. 

 15th May, 2001- The Sect planted bomb at Lagos Street, Maidugiri which injured 2 soldiers, 3 

policemen as another police man was shot dead in the city. 

 20th May, 2011 – Boko Haram bombed Bauchi barrack and killed 14 people. 

 31st May, 2011 – The Sect shot the Shehu of Bornu’s brother – Alhaji Abba Anas Garba El-kanemi. 

 1st June, 2011 – It killed 5 people during an attack on a police station in Maidugiri. 

 16th June, 2011 – The Sect killed 4 children in a bomb explosion at Damboa town, Maidugiri. 

 

The regularity and the distribution of these menaces only within the Northern Region highlight the 

Sect’s optimal caution in their operations even though they do embark on suicidal bombings. The militants 
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restrict themselves within their Northern borders to maximize security even in the carriage of their 

weaponry.  The persistence of Boko Haran’s activities in an exclusive Region challenges the National 

House of Assembly that has so far failed to point accusing fingers at the culprit(s) for the immediate arrest 

of the situation and for the termination of the anti-innovative activities of adherents. 

  

Boko Haram’s Ultimate Intention 

Boko Haram is certainly being used by some Northern powers to re-establish their envisioned 

hegemony which cannot be realized except by removing the Southern president in power. The second 

mission is to create an Islamic state even though it stands against the provisions of Nigeria’s Constitution. 

A Southern politician had quoted Gumi (a Northern influential leader) for insisting on the intolerance of a 

non-Islamic leadership in the Nigeria he knows. (Nzeribe A., 1988). According to Gumi, “if Christians do 

not accept Muslims as their leader, we have to divide the country” (Nzeribe A. 1988). One can readily read 

the hand writing on the Islamic wall that motivates such utterances. In the eyes of Gumi, says Nzeribe, “The 

ideal Nigeria in which there is peace, unity, and social justice is one in which all the citizens are Muslim 

… ” (Nzeribe, A., 1988). It is this fundamental Islamic argument that nurtured the emergence of Boko 

Haram even though the Sect claims to cleanse the nation of the Western Culture. The President is not 

unaware of the ideological starting point. The success of the entire scheme depends basically on the 

Northeners’ grasp and seizure of the presidency through which the Islamic State would be realized. How 

can all Nigerian presidents come from the North under a democratic dispensation and through free and fair 

elections? It is impossible. This reduces Gumi’s scheme to a day-dream and envisions an unending Boko 

Haram’s menaces unless there is a military therapy. 

 

The Anti-Innovative Potential of Boko Haram 

We cannot but agree with Tony Marinho that the supporters of Boko Haram are co-conspirators, 

politicians and political terrorists (Tony Marinho, 2013). We also agree that the implementation of any 

reform for successful service delivery is a function of the political environment in which the reform is 

taking place (Olaopa T., 2012). According to Olaopa, there is a need for a political will to bring innovative 

ideas to bear on the development of a people; and these innovative ideas are practiced as means of 

promoting social development (Olaopa T., 2012). If the environment is not fertile, there can be no 

implementation of any economic or political program. A relative peace becomes a requisite for this political 

will to be converted to any enabling development agenda. It is this relative peace that Boko Haram robs the 

entire nation and consequently the attendant innovative schemes. This argues for the necessity to arrest the 

distractive menaces of the Sect in order that Nigeria may sustain and queue up with the innovative global 

trends. No nation would want invest in a country of high volatility. If the Sect can withstand and kill about 

150 and 16 soldiers to the knowledge of other nations on its match to realize an Islamic State, what hope 

and reason has that industrial nation to invest in Nigeria (Westfalischer Anzeiger, September 2013)?  

 

ETHICAL CONSIDERATIONS 

Ethical Issues deal with morals or principles of morality. They are concerned with what is right or 

wrong in conduct. The issues express moral approval in accordance with principles of conduct that are 

considered correct. They are arguments that question moral values. ‘Ethical’ seeks to distinguish what is 

socially correct from what is incorrect (http//www.ask.com/question/definition-of-ethical-issues). 

The Case of Boko Haram remains an ethical issue in the contemporary world from the standpoint of the 

Sect’s emergence to the quest for amnesty. The emergence is totally unacceptable as it fights to (a) actualize 

an Islamic State in a secular nation, (a) appropriate the right to rule the country in a democratic government 

and (c) do away with anything Western in this global scenario. One would judge its vision as ethically 

wrong. No one religion would impose its supremacy unto the other in a country where citizens share equal 

rights. Its second unethical conduct can be better presented against the backdrop of the rise of The 

Movement for the Emancipation of the Niger Delta (MEND). 

 

The Rise of MEND and the Impropriety of Boko Haram’s Amnesty Quest 

It is to the knowledge of many Nigerians that the late President Umaru Yar’Adua-led Federal 

Government granted the warring Niger Delta militants in 2009 a sum $1 billion for an unconditional 

amnesty. It becomes immediately necessary to explain the background to this grant before entering into the 

quest of the members of Boko Haram. 

The Movement for the Emancipation of the Niger Delta (MEND) constitutes one of the militant 

groups in the Niger Delta zone. The Movement’s aim is to expose the exploitation and oppression of the 

people of the Niger Delta, the devastation of the environment by both the Federal Government of Nigeria 
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and her allied oil corporations. MEND had been linked with attacks on petroleum operations in Nigeria. 

MEND engages in sabotage, theft, property destruction, guerilla warfare, kidnapping and killing. MEND 

feels that it has not benefited from the oil operations taking place on its tribal soil. On the contrary the Niger 

Delta environment has been totally polluted and can never again be economically productive by the 

inhabitants. When the MEND unbarred its mind to the then President – Olusegun Obasanjo, it aimed at 

totally destroying the capacity of the Nigerian government to export oil (Howden D. 2006). From the point 

of view of MEND and its supporters, the people of the Niger Delta have suffered an untold degradation of 

their environment due to unchecked pollution produced by oil industry which dispossesses people of their 

land in favor of the foreign oil interests. The people live to suffer the consequences of the pollution. Kenneth 

Roth, Executive Director of Human Rights Watch once said: “The oil companies can’t pretend they don’t 

know what’s happening all around them. The Nigeria government obviously has the primary responsibility 

to stop human rights abuse. But oil companies are directly benefiting from these crude attempts to suppress 

dissent, and that means they have a duty to try and stop it”. Howden D. 2006) Ken Saro-Wiwa –an Ogoni 

poet-turned activist was the most famous in this protest (Ken Saro-Wiwa K., 1995) against the military 

government and the protest was thought to have been finally silenced. Till today, MEND is demanding the 

moral justification for impoverishing the Niger Delta Land without any version of compensation till the 

intervention of President Umaru Yar’Adua. 

The laudable amnesty program was intended to (a) assist in disarmament, (b) demobilize the Deltans, 

(c) rehabilitate them and (d) integrate the militants. Under the program, thousands of youths were expected 

to undergo vocational training in various centers within and outside the country for acquisition of skills in 

relevant fields. Some would also be enrolled in formal schools. 

A school of thought held that so long the Niger Delta Militants were granted amnesty, presented a grant to 

the tune of $1 billion, the Boko Haram militants’ hands  should also be greased in order to discontinue 

terrorizing the nation. The ethical question then emerges. For what is Boko Haram militants fighting over 

which they should be granted a monetary amnesty? What harm have they suffered from the Nigerian 

government? What is the moral justification for the amnesty when one considers the emergence of Boko 

Haram?  

In all, one hardly finds the reason(s) why the sect should be granted any amnesty as advocated by a 

school of thought. For the Federal Government to be committed to such a cause means that any group can 

take up arms at any time in Nigeria and demand some compensation for having been destructive. The 

MEND has a case to make against the Oil Companies and the Federal Government for the pollution of their 

environment. That explains why it sought a union of all relevant militant groups since 2006 till the present 

day as the Federal Government has not even fulfilled the $1 billion rehabilitation promise. “But it is 

regrettable that since the demise of Yar’Adua on May 5, 2010, it seems the amnesty programme for the 

Niger Delta militants has developed cold feet (Daily Independent). On the contrary, the Sect- Boko Haram 

has no case but simply sets up a case in order to embark on attacks promoted by the fundamental Islamic 

motive. Where the sect doggedly insists in waging the Islamic war and in request of the amnesty which 

lacks ethical backing, the government will be pressed to confront the Sect by a state of emergency as a 

political means of arresting the contemporary issue to maintain a united country (Egem J., 2012). Apart 

from that strategy, the MEND thought of a confrontational scheme. 

 

The MEND’s Intended Reaction 

The MEND’s intended reaction would have resulted into another civil conflict that perhaps could 

have enabled the Boko Haram Sect to get exactly what they wanted, at least within the upper segment of 

the country where they really operated. The Christian militants that essentially constitute the MEND 

threatened to attack Muslim targets in response to the bombings carried out by Boko Haram. The 

umbrella body of armed groups in Nigeria’s oil-rich Niger Delta decided to launch a new terror ‘in 

defence of Christianity’. According to the spokesman, “The bombings of mosques, hajji camps, Islamic 

institutions of clerics that propagate the doctrines of hate would form the core mission of the 

crusade”(Hirsch A., 16.4.2013).  The News that a counter attack against Boko Haram would commence 

appeared to gain some grounds but suddenly remained only a story. A lot of thinking went into the 

reprisal exercise. A tribal war could start, followed by a religious war which does not end as envisaged. 

The ethical value of this scheme did not lend value to its execution. That notwithstanding, the strength of 

the MEND, the fire-power, and their immediate preparedness remain handicaps in spite of their 

willingness. It would, however, look as if the President was using his tribesmen to arrest the Boko Haram 

insurgence. It has to be a national affair. 

 

Assembled Suggestions 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

199 

 

On account of the jittery nature of these Sectarian harassments, many concerned citizens have presented 

views that appear somehow feasible at least as possible working guides. These views, in their opinion may 

reduce the escalation of both Boko Haram’s and MEND’s activities. 

(a) Effective poverty alleviation policies and enforcement by the government. By this they attribute 

the general disturbances as the aftermath of mass poverty. This can be relevant to MEND and not 

to Boko Haram because their sponsors must have been sufficiently wealthy to import arms and vie 

for the presidency. 

(b) Isolate and address the grievances of all interest groups as fair as possible. This appeal recognizes 

the existence of other local militants such as Ansaru, Arewa People’s Congress, Bakassi Boys, 

Bakassi Movement for Self Determination, and Egbesu Boys that are spread over  the Federation 

in quest of self survival (http://en.wikipedia.org/w/index.php - Movement for the Emancipation of 

the Niger Delta). 

(c)  Enhanced criminal intelligence by the security agencies. 

(d) Police Reform. 

(e) Enhance border Patrol and regulations of the influx of immigrants or aliens. 

(f) Policies to enhance effective leadership, good governance transparency and a mechanism to check, 

prevent and totally eliminate corruption. 

(g) Put in place effective to conflict mediation and resolution and also an alternative dispute 

resolution. 

(h) Enhance the relationship between the citizens and security agencies for the maintenance of internal 

security.  (Shehu S., Nairaland 2013).  

It must be said that the other militant groups do not threaten the democratic state of the nation nor 

intend to force the citizens into one religious belief. They fight for the welfare of their ignored citizens 

and remain loyal to the constituted authority. It means that the scheme of Boko Haram is not only 

unconstitutional but also anti-democratic and unethical. 

 

CONCLUSION 
The rise of contemporary ethical issues is practically on account of how humans want to dominate 

the world, and how the limited intellect intends to clasp at objectives irrespective of the challenging 

consequences. The case of Boko Haram is mounted on a false belief that victory must be won by share 

application of force guided by the dictates and promise of religion. As a global issue, it is a corruption of 

the mind to presume the capabilities of ethnic groups or races. No one can actually engage on a war with 

the other if it becomes obvious that one would lose. The rise and sustenance of Boko Haram and the thought 

to Islamize the nation presume the weakness of the other religions and tribes, the superiority of Islam and 

its adherents. In the thinking of Moslems, Allah is more powerful than God, when both are the same. The 

correction of this mindset has become a necessity. And this is exactly the stand of the MEND though 

presently ill-equipped.  If taking up arms to check the upsurge of Islamic menaces has become the only 

solution, Christian leaders would then face the dawn of the Christian message: namely that they were sent 

to work among wolves (Lk 10:13). To survive therefore, they must respond to the injunction to sell the coat 

and provide for a sword. (Lk 22:36) The Nigerian Government had once led hands on the sword in the 

North through a state of emergency to curb off Islamic excesses. Where a political solution cannot bring 

about peace, a military method should be applied. It is on account of no convincing presence of a Supper 

Counter Force that can always suppress menaces that several attempts are being made.  

Over and above all, as all cultivate religious tolerance, no one religion or class of people should 

presume to be the approved servant(s) of a higher God. Boko Haram whose equivalents are now 

proliferating all over the world should be addressed with all available human resources before its terror 

totally hampers global innovation and threaten the remaining of human species 

 

RECOMMENDATIONS 
(1)The World Organizations like the UNO or OAU, should be mandated to wage outright war on any 

menacing Sect or group that may impose its might on any nation or people. 

(2)Reports from Human Right Activists should be taken more seriously. The situation ought not to be 

referred to as exclusively an internal affair. 

(3)Religious activities that sound unethical should be proscribed. The leadership should be called to order. 

http://en.wikipedia.org/w/index.php
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(4)Political and Financial Supporters of these fighters should be brought to book and be treated as 

enemies of the nation. 

(5)The government must have a close watch at all borders and not be a respecter of personality as arms 

are imported into the country through sacred cows. 
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ABSTRACT 

Fortnightly samples of rotifers were collected from Okpu Stream for two seasons (wet and dry seasons) 

using plankton net with 55 m mesh size. Ten species of rotifers composed of 91 individuals belonging to 

eight families and two orders were collected from all the study stations. Stations 1, 2 and 3 had the overall 

percentage abundance of 52.75%. The most abundant and diverse family was Brachionidae which was 

represented by three species encountered in the study. The most abundant species was Brachionus sp. which 

occurred most in stations 2 (7,25.93%) and 3 (7,14.58%) with overall percentage composition of 17.58%. 

The least rotifer species in Okpu Stream was Euchlanis sp. (Family Euchlanidae) which was recorded only 

in stations 1 and 3. Margalef’s taxa richness index was highest in station 1 and least in station 2. Shannon’s 

index of diversity was maximum in station 3 and least in station 1. Evenness had its highest value in station 

3. Dominance index which was highest in station 2 was least in station 3. Bellinger’s coefficient showed 

that stations 1 and 3 and stations 2 and 3 were significantly similar in trend with each other while stations 

1 and 2 were dissimilar. The composition and density of rotifers are influenced by both biotic and abiotic 

factors. The low abundance of rotifers in station 1 may be due to factors such as fast water current. The 

ability of rotifers to undergo initial migration which minimizes competition through niche exploitation and 

food utilization, could be probably the reason for their dominance in aquatic environments. The 

significantly higher diversity in station 3 is a reflection of an ecologically favourable environment. This is 

justified by the high evenness. The result of the study showed that biotic and abiotic factors, short 

development rates and vertical migration influence the composition and density of rotifers. 

 

Keywords: Composition, rotifers, freshwater, ecosystem, Nigeria. 

 

 

INTRODUCTION 

 

 Rotifers are minute animals without coelom and backbones commonly found in freshwaters. Their 

multicellular triploblastic bodies are recognizable into anterior ciliated corona, a middle trunk and a 

posterior foot with one or more toes (Egborge, 1993). The study on rotifers in Nigeria waters started with 

lotic freshwaters. Green (1960) conducted the first study in River Sokoto (Egborge, 1994) where he 

recorded ploimates and bdelloids. Since then, several studies have been conducted on Nigeria lotic waters. 

Such works include Ikpoba River (Egborge and Chigbu, 1988), Benin River (Onwudinjo and Egborge, 

1994) and Omi River (Fatioye and Omoyinmi, 2006). However, such studies have not been conducted in 

Okpu stream. The present study is therefore, aimed at providing information hitherto unavailable on the 

rotifers of Okpu stream in Anambra State, South-eastern Nigeria. 

 

Study Area 

 The Okpu Stream which almost surrounds Okija is located between latitude 5o 521 N and latitude 5o 

601 N and longitude 6o 501 E and longitude 6o 551 E (Figure 1). It takes its source from Otagirigiri Stream 

in Umuarugwu Uzoakwa village in Ihiala town and flows through Umuofo and Umuohi Okija where it 

empties into River Orashi. The stream serves the inhabitants of Okija and her environs for domestic, 

agricultural and recreational purposes (Figure 1). 

 There are farmlands within the catchment area of the stream from which fertilizers applied by 

farmers to their farms are washed by flood into the stream. Fishing is not practiced in Okpu Stream. This 

is because the heathens of Okija superstitiously believe that Ogwugwu Mmiri (god) of Okija originated 

from the stream and the resident fishes are his younger children. They believe strongly that whoever harms 

or kills the fishes will be killed by the god. 
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Figure 1: Map of the study area showing study stations 

 

Study Stations 

 

Okpu Stream was demarcated into three study stations on the basis of type of habitat, human activities and 

accessibility (Figure 1). 

 

Station 1: This is the head of the stream. The water channel of this station is very narrow and straight. 

Water flows fast in this station. Human activities occurring in this station include fetching of water for 

drinking and other domestic purposes. The littoral vegetation observed in this station include Oxytenanthera 

abyssinica, Bambusa sp., Azolla sp. and Raphia hookeri. 

 

Station 2: This station is deeper than station 1. The water channel which is undulating has a muddy 

substratum. Human activities in this station are bathing, laundry and swimming among others. Plants 

growing in and around this station include Pistia stratiotes, Azolla sp. and Oxytenanthera abyssinica. 

 

Station 3: This is the widest and deepest station occupying a large surface area. Its substratum is very 

muddy. The water velocity is very slow. The water channel is undulating. Soaking and sieving of cassava 

and sieving of breadfruit are among the human activities occurring in this station. Aquatic macrophytes 

observed in this station include Azolla sp., Costus afar and Oxytenanthera abyssinica. 
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MATERIALS AND METHODS 

 

 Samples of rotifers were collected fortnightly from Okpu Stream for two seasons (wet and dry 

seasons) using plankton net of 55m mesh size. The samples were collected from study stations, preserved 

with 4% formalin in specimen bottles carefully labeled according to stations and transported to the 

laboratory.  

 The samples were mounted and observed under a dissecting microscope following the method in 

Fafioye and Omoyinmi (2006). Relevant texts such as Jeje and Fernando (1986), Pennak (1978) and Thorp 

and Rogers (2011) were used in identification of rotifers. 

 

Data Analysis 

 

 Faunal diversity and dominance were calculated using Diversity indices. Margalef’s richness index 

(d) which is species richeness index was calculated as follows: 

 

𝑑 =
S − 1

In N
 

 

Where, 

 D = Margalef’s richness index 

 

 S = total number of species 

 

 N = total number of individuals  

 

 In = Naperian logarithm 

 

 Shannon’s index (H1) of diversity, a function derived which is widely used in community ecology 

(Ogbeibu, 2005) was evaluated using the formula 

 

𝐻1 =  ∑ 𝑝𝑖 𝐿𝑛𝑝𝑖

𝑠

𝑖=1

 

 

 Where, 

 

 Pi = the proportion of individuals belonging to ith species. 

 

Evenness index (E1) which Ogbeibu (2005) described as a measure of the ratio of the observed diversity to 

the maximum diversity was calculated as follows: 

E1 =
H

In s
 

 

Simpson’s index (D) which measures dominance in infinite populations, was calculated using the formula 

 

𝐻 =  ∑
𝑛𝑖(𝑛𝑖 − 1)

𝑁𝑖(𝑁𝑖 − 1)

𝑠

𝑖=1

 

 

Where, 

 

 ni = number of individuals belonging to ith species 

 

Ni = total number of individuals 

 

 

The reciprocal form of Simpson’s index (D1) which is the number of very abundant species and 

which according to Margurran (1988) increases with increasing diversity, was calculated using the formula: 
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D1 =
1

D
 which is the reciprocal form of Simpson’s index  

 

 

Bellinger’s coefficient, a similarity index was used to compare the study stations and determine 

which ones were similar in taxa composition. The similarity index is given by the equation: 

 

Belinger′s scoefficient =
(p − q)2

p + q
 

 

Where, 

 

p = number of occasions on which the  

 

species occur in greater number in station 1 than in station 2 

 

q = number of occasions when the reverse is the case 

 

Analysis of variance (ANOVA) at 5% level of significance was used to determine differences in the 

abundance of rotifers collected in the study stations. 

 

RESULTS 

 

 Table 1 shows the species of rotifers collected during the study. Ten rotifer species belonging to 8 

families and 2 others were recorded from all the study stations. The maximum abundance occurred in station 

3 (48), followed by stations 2 (27) and 1 (16) with respective overall percentage abundance of 52.75, 29.67 

and 17.58 (Figure 2). Analysis of variance (ANOVA) performed showed that there was significant 

difference (p < 0.05) in the abundance of rotifers collected in the study stations. While station 3 had the 

highest number of species (12), stations 1 and 2 had equal and least number of 8 species each. The other 

Ploima, with the highest species composition (7) had the highest relative percentage composition of 

79.22%. The most abundant and diverse family was Brachionidae (Figure 3) which was represented by 3 

species namely Brachionus sp., Keretella tropica and Keretella cochlearis. The most abundant species was 

Brachionus sp. It had equal and highest abundance in stations 2 (7,25.93%) and 3 (7,14.58%) with an 

overall relative percentage composition of 17.58%. The least rotifer species in Okpu Stream during the 

study was Euchlanis sp. (Family Euchlanidae) (3, 3.30%). It was recorded only in stations 1 (1, 6.25%) and 

3 (2, 4.17%), being absent in station 2. 

 

Table 1: Species composition and relative abundance of rotifers collected in Okpu Stream 

 
                                         Stations 

Order Family Species          1        2        3 Total 

   No. % No. % No. % No. % 

Monimotrocha Gastropodidae Ascomorpha sp. 1 6..25 - - 3 6.25 4 4.40 

 Testudinellidae Testudinella sp. - - 1 3.70 4 8.33 5 5.49 

 Filinidae  Filinia 

opoliensis 

2 13.50 3 4.29 5 10.42 10 10.99 

 

Ploima  

Euchlanidae 

 

Euchlanis sp. 

13 

1 

81.25 

6.25 

23 

- 

85.19 

- 

36 

2 

75.00 

4.17 

72 

3 

79.12 

3.30 

 Trichocercidae Trichocerca sp. 1 6.25 2 7.41 7 14.50 10 10.99 

 Asplanchnidae Asplanchna sp. 2 12.50 4 14.81 5 10.42 11 12.90 

 Brachionidae Brachionus sp. 2 12.50 7 25.93 7 14.58 16 17.58 

  Keretella tropica 3 18.75 6 22.22 6 12.50 15 16.48 

  Keretella 

cochlearis 

4 25.00 2 7.41 6 12.50 12 13.19 

 Lecanidae Lecane sp. - - 2 7.41 3 6.25 5 5.49 

Total number of species  8 - 8 - 10    

Total number of individuals  16 17.58 27 29.67 48 52.75 91 100 

 

 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

205 

 

 
Figure 2: Percentage Abundance of rotifers in the study stations 

 

 

 

 

 
 

Figure 3: Percentage relative abundance of Rotifer families in Okpu Stream 
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 Table 2 shows the diversity and dominance indices calculated for the study stations. Margalef’s taxa 

richness index (d) was highest in station 1 (2.525) and least in station 2 (2.124). Shannon’s index of diversity 

was maximum in station 3 (2.240), followed by station 2 (1.912). Station 1 had the least value of 1.789. 

Evenness index was highest in station 3 (0.973) and least in station 1 (0.860). Simpson’s index was highest 

in station 2 (0.184) and least in station 3 (0.094). 

 Bellinger’s coefficient (Table 3) showed that stations 1 and 3, and stations 2 and 3 were significantly 

similar with each other while stations 1 and 2 were dissimilar. 

 

Table 2: Rotifer diversity indices in the study stations of Okpu Stream  

 

 Stations 

 1 2 3 

No. of taxa 8 8 10 

No. of individuals 16 27 48 

Margalef’s richness index (d) 2.525 2.124 2.325 

Shannon’s index (H1) 1.789 1.912 2.240 

Evenness (E1) 0.860 0.919 0.973 

Simpson’s index (D) 

Simpson’s index (D1)                                           

0.099 

10.101 

0.184 

5.435 

0.094 

10.638 

 

Table 3: Bellinger’s coefficient of similarity of the Rotifer fauna in the study stations of Opku Stream 

 

Stations  1 2 3 

1    

2 2.67   

3 8.00* 6.00*  

* Significant relationship (p < 0.05) 

 

DISCUSSION 
 

 The catch composition from this investigation revealed Ploima (79.22%) as the dominant order in 

the stream. The species of rotifers encountered were recorded in other Nigerian lotic freshwaters including 

Oshun River (Egborge, 1972), Ikpoba River (Egborge and Chigbu, 1988), Opa river (Akinbuwa and 

Adeniyi, 1991), Omi River (Fafioye and Omoyinmi, 2006). The 10 species encountered in this study 

compares well with 15 species which Idowu and Gadzama (2011) recorded in Lake Alau. However, it was 

lower than the following number of species recorded in some Nigeria water bodies: 50 in Benin River 

(Onwudinjo and Egborge, 1994), 53 in Ikpoba River Dam (Iloba and Egborge, 2002) and 49 in Orogodo 

River (Arimoro and Oganah, 2010). The composition and density of rotifers are influenced by both abiotic 

and biotic factors. Thus the low abundance in station 1 may be due to factors such as fast water current. 

The maximum abundance of rotifers in station 3 could be attributed to availability of microhabitats. The 

predominant family was Brachionidae. It is generally the most dominant in terms of species in West Africa 

freshwater ecosystems (Akin-Oriola, 2003). The dominant species were Brachionus sp., Keretella tropica 

and Keretella cochlearis. Akin-Oriola (2003) studying in Ogunpa and Ona Rivers and Ehkande et al. (2013) 

studing in Yashwant Lake obtained similar results. Herzig (1983) and Pourriot et al. (1997) attributed the 

high population densities of rotifers to their parthenogenetic reproductive pattern and short developmental 

rates under favourable conditions. Also the ability of rotifers to undergo vertical migration, which 

minimizes competition through niche exploitation and food utilization, could also be probably the reason 

for their dominance in aquatic environments (Arimoro and Oganah, 2010). 

 The significantly higher diversity in station 3 is a reflection of an ecologically favourable 

environment. This is justified by the high evenness and low dominance index. Other researchers (Victor 

and Ogbeibu, 1985; Ogbeibu, 2001) have correlated high evenness and diversity indices with low 

dominance index. 

 

CONCLUSION 
 

 The study revealed that there are various species of rotifers in Okpu Stream. Both biotic and abiotic 

factors, reproductive pattern, short development rates and vertical migration influence the composition and 

density of rotifers. 
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Abstract 

The purpose of this study was to investigate the counselling attitudes and skills for handling HIV and AIDS 

clients in government and mission hospitals in Anambra State. Two research questions and two hypotheses 

guided the study.  The study adopted a descriptive research design. The population of the study comprised 

29 HIV and AIDS counselling personnel in the hospitals with Heart-to-Heart Centres in Anambra State. 

All respondents were studied, so there was no need for sample and sampling technique. The study used 59 

structured questionnaire items to obtain data to answer the research questions. Mean scores were used to 

answer the research questions while t-test was used to test the hypotheses at 0.05 level of significance. The 

findings indicated that the HIV and AIDS counselling personnel in the area of the study possess good 

counselling attitudes but they have low knowledge of HIV and AIDS counselling skills. Further findings 

show that the HIV and AIDS counselling personnel in the area of the study are competent in the exhibition 

of counsellor attitudes but are incompetent in the knowledge of counselling skills. In the strength of the 

above, it was recommended that the counselling personnel in the State can improve their knowledge of 

counselling skills by attending conferences, seminars and workshops. They should improve their knowledge 

of counselling skills through research and reading of current counselling books. Again, the state agency 

for the control of HIV and AIDS should liaise with donor agencies for the procurement and distribution of 

current counselling books and kits to the counselling personnel in the hospitals to enable them improve 

their knowledge.  Many counselling skills exist in literature and they can always reach them through 

research or reading current counselling books.  

 

Keywords: Counselling Attitudes; Counselling skills; HIV and AIDS; clients; Counselling Personnel; 

Hospital. 

 

INTRODUCTION 

Man is faced with a number of diseases. One of these diseases is the human immuno-deficiency 

virus (HIV). The HIV develops into the acquired immune deficiency syndrome (AIDS) and has become a 

major health issue in Nigeria. HIV and AIDS constitute a major global health problem. Many people 

globally have lost their lives due to HIV and AIDS attacks. In Nigeria and Anambra State in particular, 

HIV and AIDS stands out as the greatest threat to human life because there is no drug for its cure. As a 

result, most of them might even die due to the psychological effects of the sickness than the sickness itself. 

The psychological effects mostly manifest in the patients feeling of depression, rejection, traumatized and 

hopelessness which, in most cases, make them prefer death to life. In the same vein, due to the non-

availability of drugs that can cure the sickness, most of them feel depressed and dejected. Their feeling of 

hopelessness and lost is worsened by the trauma that follow the sickness. The patients are not wholly 

accepted by the family and society leading to most of them appreciating death more than life.  

Based on the fact that the psychological condition of the patients cannot be cured by ordinary 

medicine because they are psychological in nature, there is therefore much need for counselling services. 

Most of the clients who go for the HIV and AIDS test do not visit heart to heart centres, those of them who 

visit, disappear to re-appear only when it has become too late.  One wonders if the counselling competences 

are effective in addressing the psychological problems of clients. 

HIV and AIDS cases have been reported in all regions of the world, but most people living with 

HIV and AIDS (95%) reside in the low- and middle-income countries, where most new HIV infections and 

AIDS-related deaths occur (WHO, 2007). HIV and AIDS is considered a threat to the economic well-being, 

social, and political stability of many nations, and it is one of the greatest humanitarian and development 

challenges facing the global community including Nigeria (Ofonime, 2012).  

HIV and AIDS patients in Nigeria face a lot of challenges. According to WHO (2007), HIV and 

AIDS patients in Nigeria face serious challenges ranging from stigmatization, poor access to health 

facilities and poor knowledge regarding the spread and control of HIV and AIDS.  The above challenges 
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combine to make the disease worse in Nigeria at large and Anambra State in particular. WHO (2007) 

indicated that HIV and AIDS is a deadly disease that requires serious counselling. 

A counsellor is a person trained in the skills of the job of listening to questions, discussing options, 

encouraging the client to make his or her own informed decisions, giving practical information and 

suggesting follow-up. According to Mmaduakonam and Nwankwo (1999), the counsellor is well trained 

personnel who uses his competences and wisdom to assist clients or individuals to understand themselves 

and their environments for proper adjustment in life. He is the personnel who uses his acquired professional 

skills to look at clients problems, conceptualizes them, clarifies issues and assists them to understand their 

potentials with view to resolving them. According to Mmaduakonam and Nwankwo (1999) the counsellors 

should develop favourable attitudes towards their clients. For HIV and AIDS counselling, such attitudes 

include the quality of communicated competence, authoritativeness, confidence and wisdom, quality of 

genuineness, flexibility,  humanness, sensitivity, sincerity and openness, self-congruence,  objectivity, 

empathy and understanding.   

From the above, it could be deduced that, HIV and AIDS counselling is an active process of 

communication or dialogue between a trained counsellor and a client who presents problems related to HIV 

and AIDS with a view to assist the client to deal with the problems adequately and appropriately. Usually, 

the services are provided by trained counsellors.  

 

According to Adegoke (2003), the objectives HIV and AIDS counselling are as follows: 

1. To assist the HIV and AIDS client through the use of appropriate tools and techniques to develop in the 

client the ability necessary for self-regulation; 

2. Help the HIV and AIDS client to develop personal understanding, self-confidence and mental maturity 

necessary for healthy growth and proper adjustment. 

3. To assist the HIV and AIDS client to know his or her personal traits, social values, habits, attitudes and 

beliefs necessary for well-disciplined and adjusted living. 

4. Assist the HIV and AIDS client to have a clear understanding of him or herself. 

 

The HIV and AIDS counselling objectives are both prevention and care in nature.  Although, the 

objectives are personal opinion which were not supported by empirical studies, they are however very 

relevant in the HIV and AIDS counseling services. The HIV and AIDS counselling personnel can observe 

them in handling their clients. This may work effectively when combined with some counselling qualities. 

The way the services are provided in Anambra State needs to be investigated. In Anambra state, HIV and 

AIDS patients receive counselling services in hospitals.  According to Adegoke (2003), the services are 

mostly provided in General and Mission Hospitals by counselling personnel. The personnel that provide 

the counselling services are expected to possess some competences in order to do their jobs very well.  

According to Opara (1996), the spread of HIV and AIDS in Anambra State is getting higher every 

day. Most of them feel depressed and dejected. The researcher is worried whether counsellors in Anambra 

State exhibit the attitudes needed for counselling HIV and AIDS clients in the State. There is therefore need 

to investigate whether the counsellors possess skills useful in counselling HIV and AIDS patients in 

hospitals in Anambra State. The problem of this study therefore put in question form is: To what extent do 

counsellors exhibit needed attitudes and possess the needed skills for handling HIV and AIDS clients in 

government and mission hospitals in Anambra State? 

 

Research Questions  

The following research questions will guide the study:  

1. To what extent do counsellors exhibit needed attitudes for handling HIV and AIDS clients in hospitals 

in Anambra State? 

2. To what extent do counsellors possess the counselling skills needed for handling HIV and AIDS clients 

in hospitals in Anambra State? 

  

Research Hypotheses  

The following hypotheses will be tested at 0.05 level of significance: 

1. There is no significant difference in the mean scores of counsellors in government and mission 

hospitals on the extent they exhibit needed attitudes for handling HIV and AIDS clients in 

hospitals in Anambra State. 

2. There is no significant difference in the mean scores of counsellors in government and mission 

hospitals on the extent they possess needed skills for handling HIV and AIDS clients in hospitals 

in Anambra State. 
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RESEARCH METHOD  

This study was carried out in Anambra State. The descriptive survey research design was adopted 

for this study.  Twenty-nine (29) respondents made up of 8 counselling personnel in Mission Hospitals with 

Heart- to- Heart Centres and 21 counselling personnel in Government Hospitals with Heart- to- Heart 

Centres were used in the study. Researcher-developed instrument titled “HIV and AIDS Counselling 

Questionnaire (HCQ)” was used for data collection. The instrument is made up of two (2) sections. Section 

1 contains items which sought information from the respondents on their attitudes towards counselling HIV 

and AIDS clients. Section 2 contains items on skills for counselling HIV and AIDS clients. The face and 

content validity of the instrument were determined using two experts in Guidance and Counselling and one 

expert who is in measurement and evaluation, all in Nnamdi Azikiwe University, Awka. The reliability of 

the questionnaire was determined using the Cronbach Alpha. Correlation co-efficient of the scores for the 

items in each sections using Cronbach Alpha were obtained. The reliability co-efficients of 0.86 and 0.80; 

were obtained for the sections. The researcher collected the data with the help of five (5) research assistants. 

The mean ratings of the respondents were computed separately for each item and were used in answering 

the research questions. In testing the null hypotheses, t-test was used. All the hypotheses were tested at the 

0.05 level of significance.  

 

 

RESULTS 

 Research Question 1 

To what extent do counsellors exhibit needed attitudes for handling HIV and AIDS clients in hospitals in 

Anambra State? 

 

Table 1: Mean scores of HIV and AIDS counselling personnel on the counselling Attitudes they 

Exhibit in Handling Clients  

 

S/NO Counselling Attitudes Mean  Remark  

1 Showing love and  concern for HIV and AIDS clients  4.00 VGE 

2 Showing interest in helping HIV and AIDS clients  3.97 VGE 

3 De-emphasizing monetary rewards in day to day relationship 

with clients  

3.90 VGE 

4 Disposition for non-condemnation of the clients   3.86 VGE 

5 Ability to communicate effectively with clients.  3.86 VGE 

6 Being open to clients.  3.38 GE 

7 Ability to empathize with clients. 3.59 VGE 

8 Possessing adequate knowledge of counselling.  3.59 VGE 

9 Ability to avoid emotional disturbance. 3.24 GE 

10 Being flexible in counselling clients. 3.34 GE 

11 Being humane to clients. 3.38 GE 

12 Ability to understand clients 3.62 VGE 

13 Ability to maintain confidentiality of personal information 

revealed by clients during counselling. 

3.79 VGE 

14 Willingness to accept clients without attaching any condition. 3.76 VGE 

15 Ability to express a sense of humour. 3.17 GE 

16 Being genuine to clients without hiding anything. 3.17 GE 

17 Ability to be human-oriented. 3.24 GE 

18 Quality of high intelligence. 3.03 GE 

           Mean of Means            3.55 

Key: VGE = very great extent; GE= great extent; LE= low extent; VLE= very low extent. 

 

 Table 1 shows that the HIV and AIDS counselling personnel exhibit 10 out of the 18 counselling attitudes 

to very great extent with mean scores ranging from 3.59 to 4.00. The table further reveals that with mean 

scores ranging from 3.17 to 3.38, the HIV and AIDS counselling personnel exhibit eight of the counselling 

attitudes to great extent. However, with the mean of means score of 3.55 they exhibit the counselling 

attitudes to a very great extent and are competent in that regard. 
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Research Question 2 

To what extent do counsellors possess the counselling skills needed for handling HIV and AIDS clients in 

hospitals in Anambra State? 

  
Table 2: Mean scores of HIV and AIDS counselling personnel on the knowledge of counselling skills 

they possess 

 S/NO Counselling Skills Mean  Remark  

19 Establishing rapport in which case the counsellor builds a 

relationship with the client to gain trust.  

3.22 GE 

20 Using active listening in order to hear what the client is 

actually saying.  

3.08 GE 

21 Using effective communication to communicate to clients 

showing that you are really listening.  

3.19 GE 

22 Guiding the client to come up with his own solutions.    2.17 LE 

23 Asking open ended questions which encourage a more 

detailed answer than just “yes” or “no”.  

2.27 LE 

24 Ensuring that conversation between the clients and the 

counsellor is not turned into interrogation.  

2.19 LE 

25 Clarifying and addressing problems.   2.54 GE 

26 Establishing personal goals. 2.33 LE 

27 Providing information on alternative resources.  2.09 LE 

28 Selection of realistic alternatives.  2.26 LE 

29 Stimulation of decision-making.  2.19 LE 

30 Recognizing and diagnosing signs of psychological distress 

and providing support.  

2.40 LE 

31 Stimulation of motivation. 2.12 LE 

32 Excellent communication skills.  2.42 LE 

33 Ability to judge the state of mind of a client.  2.54 GE 

34 Quick empathetic response to clients.  2.41 LE 

35 Focusing on clients. 2.66 GE 

36 Listening skills.  2.72 GE 

37 Questioning skills. 2.48 LE 

38 Paraphrasing skills.   2.48 LE 

39 Skills of helping relationship with clients.  2.65 GE 

40 Skills of building rapport with clients. 2.58 GE 

41 Skills of starting and structuring of counselling session.  2.72 GE 

42 Listening skills.  2.21 LE 

43 Monitoring skills.  2.38 LE 

44 Self-disclosure skills. 2.40 LE 

45 Skills for managing resistance. 2.02 LE 

46 Skills of facilitating problem solving.  3.10 GE 

47 Skills on training clients on relaxation.  3.17 GE 

48 Skills of review of clients’ assumptions.  2.24 LE 

49 Skills of improving clients’ perception.  2.31 LE 

50 Responding skills. 2.14 LE 

51 Dialoguing skills. 2.55 GE 

52 Greeting skills. 2.14 LE 

53 Skills of encouraging clients. 2.48 LE 

54 Interpreting skills 2.13 LE 

55 Non-verbal skills. 2.10 LE 

56 Eye contact skill. 2.00 LE 

57 Nodding skills. 2.00 LE 

58 Demonstrating skills. 2.93 GE 

59 Summarizing skill. 2.37 LE 

           Mean of Means            2.45 

Key: VGE = very great extent; GE= great extent; LE= low extent; VLE= very low extent. 
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Table 2 indicates that with mean scores ranging from 2.54 to 3.22, the HIV and AIDS counselling personnel 

possess knowledge of 14 out of the 41 counselling skills to great extent the table further reveals that with 

mean scores ranging from 2.00 to 2.48 the HIV and AIDS counselling personnel possess 27 of the 

counselling skills to low extent. However, with the mean of means score of 2.45 they possess the 

counselling skills to low extent and are not competent in that regard. 

 

 

Testing Null Hypotheses 
 

Null Hypothesis 1 

There is no significant difference in the mean scores of counsellors in government and mission hospitals 

on the extent they exhibit needed attitudes for handling HIV and AIDS clients in hospitals in Anambra 

State. 

 

Table 3: t-test on the mean scores of Counsellors on Extent of Exhibition of Needed Attitudes for 

Handling HIV and AIDS Clients 

 

Source of Variation  N X sd df Cal.t Crit. T P > 0.05 

Mission  8 56.75 14.74     

    27 3.03 2.05 S 

Government  21 66.62 2.67     

 

Table 3 shows that at 0.05 level of significance and 27df the calculated t 3.03 is greater than the critical t 

2.05. The first null hypothesis is therefore rejected. Then, there is significant difference in the mean scores 

of of counsellors in government and mission hospitals on the extent they exhibit needed attitudes for 

handling HIV and AIDS clients in hospitals in Anambra State. 

 

Null Hypothesis 2 

There is no significant difference in the mean scores of counsellors in government and mission hospitals 

on the extent they possess needed skills for handling HIV and AIDS clients in hospitals in Anambra State. 

 

 

Table 4: t-test on the mean scores of Counsellors on Extent of Possession of Needed Skills for HIV and 

AIDS Counselling 

 

Source of Variation  N X Sd df Cal.t Crit. T P > 0.05 

Mission  8 129.13 13.05     

    27 0.11 2.05 NS 

Government  21 128.38 17.16     

 

Table 4 reveals that at 0.05 level of significance and 27df the calculated t 0.11 is less than the critical t 2.05. 

The second null hypothesis is therefore accepted. Then, there is no significant difference in the mean scores 

of counsellors in government and mission hospitals on the extent they possess needed skills for handling 

HIV and AIDS clients in hospitals in Anambra State. 

 

 

Summary of the Findings 
 

From the analysis, the following findings were made: 

1. With the mean of means score of 3.55 they exhibit the counselling attitudes to a very great extent 

and are competent in that regard. 

2. With   the   mean   of   means   score   of   2.45   they   possess   the counselling skills to low extent 

and are not competent in   that   regard.   They   need   competences   in   the   counselling skills. 

3. There is significant difference in the mean scores of mission and government HIV and AIDS 

counselling personnel in the hospitals on the counselling attitudes they exhibit. 

4. There is no significant difference in the mean scores of mission and government HIV and AIDS 

counselling personnel in the hospitals on the knowledge of the counselling skills they possess. 
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DISCUSSION OF FINDINGS 

The findings of the study were discussed under the following sub-headings: 

  

Exhibition of Needed Counselling Attitudes  

 

The first research question was on the counselling attitudes exhibited HIV and AIDS counselling personnel 

in the hospitals. It was therefore found that HIV and AIDS counselling personnel in the hospitals exhibit 

the needed counselling attitudes. It was also found that they are competent in the exhibition of counselling 

attitudes in counselling their clients. The counselling attitudes include showing love and concern for their 

clients, showing interest in helping their clients and de-emphasising monetary rewards in their relationships 

with their clients. Other qualities include non-condemnation of the clients, effective communication, open 

mindedness, empathy, flexibility, humane and understanding. The findings also indicate that they maintain 

confidentiality of personal information and have high intelligence.  

 

The above findings disagree with Opara (1996) who found that Nigerian have not been adequately informed 

about the cogent information on HIV and AIDS and as a result, do not exhibit needed attitudes for 

counselling HIV and AIDS patients. Taylor (1992) also found that HIV and AIDS counsellors in Africa 

and other developing countries lack the attitudes needed for counselling HIV and AIDS patients. The 

reasons for the difference in the findings are not far-fetched. A research conducted in 1992 or 1996 is not 

likely to yield the same result with the one conducted in 2015. It is likely that, between 1992/1996 and 

2015, the knowledge on how to handle HIV and AIDS patients has improved. The improved knowledge in 

HIV and AIDS cases probably facilitated the counsellors’ acquisition of the HIV and AIDS counselling 

attitudes.  

 

Further findings of the study indicated that there is significant difference in the mean scores of mission and 

government HIV and AIDS counselling personnel in the hospitals on the counselling attitudes they exhibit. 

In support of the above findings, Akinbile and Ogungbenro (2003) found that hospital ownership or 

management has a lot of influence on people’s exhibition of counselling attitudes.  

 

Possession of Knowledge of Counselling Skills  

 

The second research question sought answers on the extent counselling personnel in the hospitals possess 

the knowledge of counselling skills. The findings of the study indicated that the counselling personnel in 

the hospitals possess low knowledge of counselling skills. In support of the above findings, Adeyipo (2007) 

found that most HIV and AIDS personnel lack the techniques and skills needed for counselling HIV and 

AIDS patients. This finding is analytically important. Where the counselling personnel lack the skills 

needed for taking care of HIV and AIDS victims, it is most likely that they may not be able to handle their 

clients properly. Exhibition of the counselling attitudes is not enough. They need the skills to be able to 

translate the knowledge into action. Their exhibition of such skills will go a long way in helping them do 

their jobs in more efficient and effective ways, but since they possess the skills to a very low extent, it is 

likely that they might face a lot of challenges in counselling their clients. 

 

It was also found that mission and government counselling personnel in the hospitals do not differ 

significantly on the knowledge of counselling skills they possess. In corroboration of the above findings, 

Ofonime (2012) found that hospital ownership did not have influence on HIV and AIDs counselling 

techniques. Idowu (2004) however found that private and government HIV and AIDS counselling personnel 

differ significantly in their knowledge of HIV and AIDs counselling skills. The difference in the findings 

would be attributed to some reasons. First, a study carried out in 2004 may not yield the same results with 

the one conducted in 2015. Second, Idowu’s study adopted a cross-sectional design but the current study is 

a descriptive survey. The difference in the designs adopted could have led to the difference in the findings. 

The third reasons could be as a result of the population used. Idowu studied people living with HIV and 

AIDS who were attending private and general hospitals but the current researcher used counselling 

personnel in the hospitals as the respondents.  

 

CONCLUSION 

From the results of this study, the following conclusions are made:  
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a) HIV and AIDS counseling personnel in the area of the study exhibit the counselling attitudes but 

they have low knowledge of HIV and AIDS counselling skills. 

   

b) The HIV and AIDS counselling personnel in the area of the study are competent in the exhibition 

of counselling attitudes but incompetent in the knowledge of counselling skills.  

 

RECOMMENDATIONS 

Based on the findings of this study and their implications, the following recommendations are made:  

1. The counselling personnel in the state can improve their knowledge of counselling skills by 

attending conferences, seminars and workshops.  

2. The government, through the Ministry of Health should provide in-service training programmes 

such as conferences, seminars or workshops on counselling skills for the counselling personnel in 

the hospitals.  

3. Teaching hospitals in the state should mount or float programmes on counselling skills and 

theories to enable the personnel improve their knowledge.  

4. The state agency for the control of HIV and AIDS should liaise with donor agencies for the 

procurement and distribution of current counselling books and kits to the counselling personnel in 

the hospitals to enable them improve their knowledge.  
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Abstract 

The study examined the effect SMS advertising has on the cognitive, affective and conative attitude 

components of Nigeria GSM phone users. AIDA and Model Stage and Model Order models anchored on 

theory of hierarchy of effects of persuasive advertising were applied in the study. Thirty undergraduates 

were tested in an experiment situation and their responses analysed on mean, standard deviation and 

ANCOVA. SMS was found to have effect on the cognitive attitude of the consumer (mean = 6.123), affective 

attitude of the consumer (mean = 5.631) and, Conative attitude (mean = 5.550), but was not significant. 

The study concluded that though spontaneous exposure of consumer to SMS advertising touches his/her 

cognition and belief system with supply of information on the advertised product, so also his/her affect and 

conation, the overall effect of SMS advertising in the three attitude components is not significant enough. 

Comparably, the effect of SMS ad is higher on the cognitive component of the consumer than on the affect 

and behavioural components. The SMS advertising is therefore not significant viable persuasive advertising 

medium. It was recommended that aadvertisers be cautious about the information content of their ad 

messages so as to produce ads that contains sufficient, pleasant and valuable information needed to 

positively engage the cognition of the consumer; advertisers should re-examine the usefulness of SMS 

advertising as a standalone mode because of the observed inherent limitations with regards to shortage in 

emotional appeal and information capacity, and possibly switch to a more effective mobile application. 

Recommended also was further studies on SMS advertising in Nigeria to determine the acceptability of the 

medium by consumers and so improve the quality of the strategy and not cause irritation. 

 

Keywords: Consumer Attitudes, Advertising, Short Message Service (SMS), Global System for Mobile 

Communications (GSM), mobile phone users.  

 

INTRODUCTION 
The value of information has appreciated tremendously, especially with the emergence of 

Information Communication Technology (ICT) and its use in the developed and developing countries of 

the world. Global System for Mobile Communications (GSM) phone is a key element of the ICT and, 

presently constituting one of the most popular information communication media (Onwuemele, 2011). This 

view supports Bauer et al., (2005), that since the mid-1990s, the penetration of mobile phones in developed 

economies has been explosive. Increased availability, frequency and speed of communication, these GSM 

phones and other personal digital assistants offer explain this development (Scharl, Dickinger & Murphy, 

2005).  

 Nigeria joined the league of mobile phone users in 2001 following the introduction of the system 

locally and ever since then ownership and subscription of GSM has steadily been on the rise. Taiwo (2010) 

reported 59 million Nigerian subscribers by 2009; 100 million by June, 2012 (Okereocha, 2012 as cited in 

Ossai-Ugbah, 2012); 117,412,363 million active GSM lines as at June 2013 (Nigerian Communication 

Commission, 2013); and 187,947,397 connected mobile phones as at January 2015 (Nigerian 

Communication Commission, 2015). The spread has been so rapid that Team (2013) projected 7.3 billion 

subscriptions more than the world population in 2014. Ownership of these phones in Nigeria thus has 

become pre-eminent and predominant communication factor (Elegbeleye, 2005). 

The increasing rate of mobile phone usage has presented new delivery platform to both marketers and 

advertisers. As the popularity of mobile devices increases, Short Messaging Service (SMS) provides 

marketers the invaluable platform to successfully access potential customers day-to-day, on a one-to-one 

basis (Suher & Ispir, 2009; Tsang et al. 2004). SMS text-messaging first emerged in Europe in 1992 

(Ericsson, 2012; Nweze, 2013), but devolved to Nigeria in 2001 with launch of GSM services by MTN 

and Econet networks launched (Adediran, 2003; Pyramid Research, 2010). 

The SMS is a 160 limit alpha-numeric, symbol/sign text-based message (Suher & Ispir, 2009). Literature 

(e.g., Drossos, Giaglis & Vlachos, 2009; Suher & Ispir, 2009; Jones, 2001 cited in Dickinger et al., 2004) 

shows its two-way interactiveness advantage, to both advertisers and consumers, whether as a complement 

of traditional ad mode or a standalone. Owners usually have the device on standby mode with them always 

for a daily average of 14 hours (Bauer et al., 2005). If the device is off, the message arrives when the user 
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turns it on and, all SMS messages are delivered as long as there is sufficient carrying space in the network 

(Dickinger et al., 2004). The effect of the mode’s popularity is the over 14.7 trillion messages sent and 

received worldwide by 2012, and a projected 28.2 trillion by 2017 (Mobile Marketing Association, 2014). 

Advertisers in Nigeria and other countries exploited this situation, especially in targeting consumers who 

are always on the move and therefore inaccessible with the traditional advertising channels (Heinonen & 

Strandvik, 2002), thus earning the application great market driver for mobile ad status (Xu, Oh & Teo, 

2009).  

STATEMENT OF THE PROBLEM 

 Reports and research literature on SMS advertising emanating from the eastern and western 

countries of the world ostensibly point that SMS advertising have tremendously advanced in those places 

with studies revolving around consumer attitudes toward SMS advertising and factors affecting such 

attitudes (e.g. Tsang et al., 2004; Chowdhury et al., 2006). The few accessible domestic studies have been 

on ownership, usage, impact of GSM phones and, usage of SMS messaging (e.g. Ossai-Ugbah, 2012; Utulu 

& Alonge 2012; Ayodokun, 2012; Onwuemele, 2011). In all, no study can be traced to the effects of same 

on consumer attitude components.  

 With the current trend in low-cost bulk text-messaging and the frequency however, it is still unclear 

what these ad messages that arrive in users’ phones is expected to do on their attitudes that could lead to 

patronizing the ad object. Hence, this study will be examining the effect of SMS ad on the cognitive, 

affective and conative attitudes of the consumer. This knowledge is pivotal to designing more effective 

campaigns that can cause patronage of a firm’s product.  It is therefore vital to track, investigate and 

understand these consequences despite theoretical postulations that mobile phone advertising can be 

entertaining and informative. 

REVIEW OF RELATED LITERATURE 

Myriad of studies revolving around SMS advertising on attitudes in the recent years appear to point the 

level of interest of the academia on the subject, especially in the developed countries. In apparent contrast, 

there is no accessible literature that focuses on the effect of SMS advertising on consumer attitudes in 

Nigeria. Hence, the empirical evidences reviewed in this study are foreign to the Nigerian environment. It 

is hoped that the ideas and findings from those works apply.  

 

SMS Advertising 

Short Message Service (SMS) in the literature is summed as an alphanumeric (letters and numbers)-based 

GSM phone enabled communication mode between two or more parties. The technology enables its recent 

variant Multi Media Service (MMS) that combines texts, voice, images, video, music and, animations 

(Aregbesola & Olatokun, 2014). Dickinger et al. (2004) see SMS as the most popular mobile data 

application; the popularity that gave rise to mobile advertising (Tsang, Ho & Liang, 2004), hence SMS 

advertising. 

 SMS advertising defined by Kavassalis et al. (2003) is “using short message service (SMS), sent to 

consumers’ cell phones, to provide consumers with time and location sensitive information that promotes 

goods, services and ideas, thereby generating value for all stakeholders”. Literature shows SMS advertising 

as a component of mobile marketing. (Al-alak & Alnawas, 2010). Mobile marketing according to Dickinger 

et al. (2004), involves “using a wireless medium to provide consumers with time and location sensitive, 

personalized information that promotes goods, services and idea, thereby generating value for all 

stakeholders”.  

 SMS advertising became popular ad medium because of the popularity it enjoys stemming from 

addiction of the youths to it, cost-effectiveness, brand recall, positive impact on intention to purchase, high 

retention rate, high reach, high response rate (Bose et al., 2010; Al-alak & Alnawas, 2010; Bouhlel et al., 

2009; Pearse, 2005). Contrary to earlier findings that SMS advertising is a success and, acceptable in the 

UK, Gupta (2013) reported that in the present time, UK consumers no longer want mobile ads because of 

their considered intrusiveness in their private life; rather, they prefer mobile applications instead. 

Consumer Attitudes 
 Literature depicts attitude as a favourable or unfavourable consistently long-lasting response 

disposition of a person to a given object or idea such as product, religion, TV program, advertising 

(ALhrezat, 2013; Kotler, 2004; Aaker, Kumar & Day, 1998; Hawkins et al., 2004). Attitude defines the 

manner an individual thinks feels and/or acts with respect to some aspects of things around him. The attitude 
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structures show how the consumer perceives the market stimuli (e.g. advertising) and how he reacts to them 

(Aaker, Kumar & Day, 1998). 

 Attitude combines three components or processes - cognitive, affective, and conative 

(Hawkins et al., 2004). Cognitive and affective components are unobservable mind order structures (Shiu 

et al., 2009) while, conative is behavioural. Beliefs, thinking, understanding, evaluating, deciding are 

cognitive actions (Triandis, 1971; Friman, 2010). Affective is expressed in feelings, moods, emotions and 

remembered sensations (Arnould, Price & Zinkhan, 2002; Triandis, 1971). Conation on the other hand refers 

to the intentions and actual behaviour of the consumer, for example, purchase of a product (Triandis, 1971). 

 Mackenzie & Lutz (1989, cited in Solomon, 2004) see attitude toward advertising “as a 

predisposition to respond in a favourable or unfavourable manner to a particular advertising stimulus during 

a particular exposure occasion”. The predisposition is determined by the extent the ad is able to evoke a 

mood as well as the degree of arousal it is able to cause in the consumer to purchase a product (Solomon, 

2004).  

Empirical Review 

 Attitude of consumers towards mobile advertising and, SMS advertising have widely studied (e.g. 

Suher & Ispir, 2009; Xu, Oh & Teo, 2009; Jung, Sung & Lee, 2013; Punyatoya & Durgesh, 2011; Javid, 

Namin & Noorai, 2012; Van der Waldt, Rebello & Brown, 2009 etc.). While many have concentrated on 

establishing relationships between attitude and intention and, behaviour, a greater number have busied at 

examining the factors that influence the attitudes. Curiously, no researched literature pivotal to the subject 

matter of this study could be traced. In effect, the study recourse to findings from studies on general and 

mobile advertising that offer ideas related to the study objectives.  

 However, the commonness of views expressed in those peripheral works appears to suggest that 

consumer intention and, purchase of ad product are measures of ad effect on consumers’ attitudes. 

Dickinger et al. (2004) show that to draw the attention of the consumer to the ad and the ad product, buy 

the product and, possibly forward the ad to colleagues (post purchase behaviour) are key effects and, thus 

measure the success of such ads. They argue that what is most important is that the ad gets the attention of 

the consumer, leading to his purchase of the product. 

 Chowdhury et al. (2006) studied the attitude of Bangladesh consumers toward mobile 

advertising and found that a perceived pleasant ad that possesses the right information would not irritate 

the consumers but rather have huge prospect of being liked by them. The right information and pleasantness 

of the message have ultimate purchase drive implication for the ad product as shown by Al-alak and 

Alnawas (2010) study that investigated the impact of mobile marketing towards creating purchase intention 

in the consumer. They discovered that when the consumer perceives SMS ad as useful, he will be 

persuaded to patronize the ad product. 

 This theory of perceived usefulness finds collaboration in Ayoola (2014) study which used 

Relevance theory to discuss how Nigerian GSM networks use subtle SMS messages to manipulate 

subscribers. He found that when SMS message is viewed as manipulative it is because it affects both belief 

and emotional systems at the same time and gets the consumer to decide to buy the product advertised. 

 Drossos et al., (2007) tested the successfulness of SMS advertising on consumer purchase intentions 

in an experiment using affective product. They found rational appeal among the factors that bring higher 

positive attitudes and purchase intentions. The findings, against those of earlier studies, support the 

positivity of cognitive strategy associated with SMS advertising. They argued that although text-based 

messages may not be able to produce desired emotional appeal, the informational component is 

complementarily crucial. 

 Wouters and Wetzels (2006) partial experiment investigated the potency of SMS at producing recall 

effect and found SMS capable of increasing the recall of an advertisement. The findings is supported by 

the result of Sung & Cho (2012) that investigated the difference in changes text, motion pictures and slides 

can effect on consumer’s attitude towards mobile advertisements. They found that while effects on the 

emotional components of an advert diminishes, the cognitive component takes prominence with the text 

content of the ad kept in the consumer’s memory to form attitude over time. 

 Similarly, Xu, Oh and Teo (2009) sought to establish possible differences in effects of MMS ad as 

compared with SMS ad on the perception and behaviour attitudes of the consumer. Baumgartner (2002) 

study hopes to see which of two media better influences deliberate purchase (routine, repeatable and 

predictable) and spontaneous purchase (non-routine, non-repeatable and unpredictable) typologies. The 

results not only highlight the variability in the effect of multimedia and SMS ads at different product types, 

but also show that SMS ad vis-à-vis multimedia ad has stronger positive effect on the attitudes of the 

consumer towards deliberate purchases than spontaneous purchases. This finding found support in Wouters 
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& Wetzels (2006) and Drossos et al. (2007), which seem to suggest that deliberate purchase arises through 

recall of retained cognitive evaluation of past experience and information offered by SMS ads. 

 Drossos, Giaglis and Vlachos (2009) study that used hierarchy of effects theory to examine the 

factors that impact the effectiveness of SMS advertisements on attitudes of consumers toward the 

advertisement, the product brand and, their intention to purchase the ad product found differently. They 

found that the narrow information capacity of SMS advertisements does not allow for adequate information 

required in cognitive products. They suggest that the possible stimulation such limited information could 

cause is in the likelihood of affective.  

THEORETICAL FRAMEWORK 
 Many researchers have developed a number of models based on the theory of hierarchy of effects to 

measure the impact of media advertising on the attitudes of the consumers. The framework, in a typical 

modern think-feel-do model, hypothesizes audiences’ responses to ad messages to be following ordered 

stages of first, cognition (thinking), second affective (feeling) and third, conation (doing, i.e. behavioural) 

(Lavidge & Steiner, 1961). According to Egan (2007) and, Barry and Howard (1990), cognition refers to 

knowledge, beliefs or thoughts of the consumer about the ad and product (that he becomes aware and 

gathers knowledge about the product); affective re fers to  the  feeling and emotion the consumer 

develops toward the product (that he likes the product and becomes convinced in it) and; conation 

refers to intension to buy the product or the buying action itself. 

 AIDA, a later improvement on the first 1989 AID model developed by E. St. Elmo Lewis (Barry & 

Howard, 1990) is the foremost and prominent attempt hierarchically modelling advertising effect on the 

consumer. Originally conceptualized to guide the salesperson to successfully move a prospect, in a process, 

to buy, it has later found acceptance as a framework that can be used to describe the effect of persuasive 

advertising on the consumer - attracts the attention of a prospect, hold his interest, arouse his desire, and 

push him to action, i.e. purchase a product. The model has received several supports, extensions and 

additions in the recent times, e.g. Model Stage and Model Order (Lavidge & Steiner, 1961), DAGMAR 

(Colley, 1961) and AISDALSLove (Wijaya, 2012) among others.  

 Lavidge and Steiner postulate that the effects of persuasive advertising - awareness, knowledge, 

liking, preference, conviction and, purchase sequentially occur at the cognitive, affective and, conative 

‘stages’ of the consumer’s attitude. While awareness and knowledge occur at cognition stage, liking and 

preference at affective stage and, conviction and purchase occur at conative stage.  

 The constructs of AIDA and, Model Stage and Model Order are modelled below: 

 

 

 

 

 

 

 

 

 

Hierarchy of Effects Model. Adapted from Egan, J. (2007). Marketing Communications. London: 

Thomson Learning.  

 The consumer firstly pays attention to the SMS ad, and becomes aware of the ad and product. At 

Interest stage, the consumer becomes interested in that ad and product and moves to search for more 

information about them. Consumers see many adverts each day but will only remember those that interest 

them. The consumer has been convinced and develops emotional feeling/passion towards the brand 

or product from the additional information he/she has gathered about the product brand or 

information regarding the ad message. At final stage action, he/she takes an action position on the 

product: buy/not buy a brand whenever he wants to (intention) or, purchase the product or not purchase 

the product (patronage).  

 Attention, Interest, Desire and Action can therefore, be rightly assumed outcomes of audience 

cognitive, affective and conative evaluation of some value promises of SMS advertisements. These values, 

though studied severally as factors, include entertainment, informativeness, irritation (Ducoffe, 1996), 

Credibility (Xu, Oh and Teo, 2009; Van der Waldt, Rebello & Brown, 2009) and influence of appeal, 
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incentive, product involvement, interactivity and, consumers’ general attitude towards SMS advertising 

(Drossos et al., 2007). 

METHODOLOGY 

The study was empirical. Procedure of most related studies (e.g. Drossos, Giaglis and Vlachos, 2009; 

Drossos et al., 2007; Sung & Cho, 2012; Xu, Oh and Teo, 2009) was adapted to the study. One set of test 

was applied to achieve the three specific objectives. Students have shown serious attraction to SMS 

application according to Bose et al. (2010) therefore, thirty of them between the ages of 19-28 from a 

Nigerian university were used. Though students have been agued not fair representative of population, 

Danaher & Mullarkey (2003), for purposes of predictive validity, have supported such sample as better 

than a sample of the general population  

 Participants were volunteers recruited outside lecture halls and given incentive of some amount 

of airtime and refreshment. These participants were randomly assigned to two groups of approximately 

equal size and equal gender ratio: 15 for treatment group and, 15 for control group. Only the treatment 

group participated in the experiment. 

 Each participant owns a GSM phone, knows how to use SMS and, had received SMS 

product/services advertisement in the past. No participant had prior knowledge of the advertisement for the 

experiment. The ad message format was plain-text on a fictitious name of a movie product to eliminate 

association and possible recall because of similarity in phonetic, as Dahlen (2001) points that such has the 

potential of confounding experiment result. 

 The experiment was conducted in an empty lecture hall into which only the treatment group was 

admitted. Two sets of questionnaires ‘A’ and ‘B’ for experimental and control group respectively were used 

to elicit the responses of the two participating groups. After necessary instructions, the experimental ad was 

sent to the GSM phones of the experimental subjects who saw it. The relevant questionnaires (see appendix) 

were issued to the respective groups to complete. 

 

 

 

 

ANALYSES AND RESULTS 
 The mean, standard deviation and ANCOVA are the statistical tools applied in the study analyses. 

Tables 1, 2, 3, 4 and 5 show findings of the study. 

SN QUESTION ITEMS MEAN 
STANDARD 

DEVIATION 

1 Cognitive attitude of the consumer 6.123 0.9686 

 The ad supplied the relevant information about the product 6.123 0.9686 

2 Affective attitude of the consumer 5.631 0.5645 

 The ad is entertaining 5.878 1.5434 

 The ad is enjoyable 6.546 0.8566 

 The ad is fun to use 4.757 2.2551 

 The ad is exciting 5.341 1.3524 

3 Conative attitude of the consumer 5.550 0.7645 

 I will very likely buy the product 6.975 1.2564 

 I will definitely buy the product. 5.463 0.8967 

 I will buy product when the need arises 4.213 2.1352 

           Mean benchmark = 4.  

 

 
 

Table 2: Analysis of Attitude of Consumers with past experience on SMS ad 



African Journal of Education, Science and Technology, January, 2016 Vol 3, No. 1 

220 

 

SN QUESTION ITEMS MEAN 
STANDARD 

DEVIATION 

1 Cognitive attitude of the consumer 3.694 0.3542 

 SMS ad is a good source of product information 4.214 1.3442 

 SMS ad supplies relevant product information 3.457 1.9453 

 SMS ad good source of up-to-date product information 5.824 0.2456 

 SMS ad makes product information immediately accessible 2.134 1.6353 

 SMS ad is a convenient source of product information 2.845 1.2451 

2 Affective attitude of the consumer 3.552 0.2365 

 The ad is entertaining 2.567 0.4674 

 The ad is enjoyable 3.823 0.9356 

 The ad is fun to use 2.355 1.242 

 The ad is exciting 5.463 1.8352 

3 Conative attitude of the consumer 3.039 1.2131 

 I very likely buy SMS ad products 4.352 1.2453 

 I definitely buy SMS ad products 2.342 0.5746 

 I buy SMS ad products when the need arises 2.424 0.8241 

            Mean benchmark = 4.  

 

 
 

Table 3: ANCOVA Tests of Between-Subjects Effects result of the influence of SMS ad on the 

cognitive attitude of the consumer: 

Dependent Variable: Cognitive Experimental SMS advertisement 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 12189.013a 112 126.688 5.701 .153 

Intercept 28456.126 1 38456.126 212.804 .000 

Control 4253.418 35 115.812 .641 .863 

Error 2710.667 15 180.711   

Total 84015.000 128    

Corrected Total 16899.680 127    

a. R Squared = .640 (Adjusted R Squared = .358) 

 

 

Table 4: ANCOVA Tests of Between-Subjects Effects result of the influence of SMS ad on the affective 

attitude of     the consumer: 

 

                     

 

                          

        

 

Table 1 shows the mean response on the attitude of experimental group who were administered the SMS 

ad. The overall mean result for cognitive attitude of the consumer is 6.123 with standard deviation of 

0.9686. The overall mean response on Table 2 for the control group is 3.694 with standard deviation of 

0.3542. The results indicate higher overall mean when SMS ad is administered. Also, the overall 

experimental result indicates that SMS ad supplies the relevant information about the product. The result 

Dependent Variable: Affective Experimental SMS ad. 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 14189.013a 112 126.688 .701 .853 

Intercept 38456.126 1 38456.126 212.804 .000 

Control 5382.452 33 163.105 .903 .613 

Error 2710.667 15 180.711   

Total 84015.000 128    

Corrected Total 16899.680 127    
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on Table 3 indicates that the model is not statistically significant (F. 5.701, p > 0.05). This implies that 

SMS ad has no significant effect on consumers’ cognitive attitude.  

 The result on affective attitude of the consumer is mean = 5.631, standard deviation = 0.5645 for the 

experimental group (see Table 1) and mean = 3.552, standard deviation = 0.2365 for the control group (see 

Table 2). The higher mean and SD of the treatment group vis-a-vis the control group indicates that 

consumers experience spontaneous change in affective attitude as a result of SMS ad. Furthermore, the 

overall mean of 5.631 for the experimental group indicate agreement of affect capability of SMS ads. The 

significance of the result is tested in ANCOVA (in Table 4). The F-value of the model is 0.701 with p.value 

of 0.853. The result is not statistically significant (p. >0.05) implying that SMS ad does not have significant 

effect on consumer affective attitude. 

 The result on conative attitude of the treatment group (in Table 1) shows overall mean = 5.550 and, 

standard deviation = 0.7645. The control group has overall mean = 3.039 and, standard deviation = 1.2131. 

The result indicates the consumer conative attitude can improve with application of SMS ad. The 

experimental group result further indicates the consumers can buy products when they are exposed to SMS 

ad.  The result on Table 5 has an F.value = 2.255 and p.value = .152, indicating that SMS ad has no 

significant effect on conative attitude of consumers.  

DISCUSSION 

The result on cognitive attitude component indicate higher overall mean when SMS is administered (mean 

= 6.123, SD = 0.9686) than for customers in the past received SMS ad (mean = 3.694, SD = 0.3542). This 

indicates that spontaneous SMS ad supplies the relevant information about a product, but the ANCOVA 

model (F. 5.701, p > 0.05) shows the medium has no significant effect on consumers’ cognitive attitude; 

hence it does not improve knowledge about a product. Given this scenario, consumers who seek in-depth 

knowledge about a product may not be motivated to buy following an SMS ad. 

 The result on affective attitude component of the consumer shows SMS ads has higher influence 

(mean = 5.63, SD = 0.5645) on the study group than the control group (mean = 3.552, SD = 0.2365). This 

indicates that consumers experience spontaneous change in emotion as a result of exposure to SMS ad first 

time. Result further indicates (mean of 5.631) that SMS ad has affect capability, but not statistically 

significant (F. 0.701, p > 0.05). This shows that SMS ad does not have significant in effect on the 

consumer’s affective attitude. 

 On conative attitude component, result shows spontaneous SMS ads (mean = 5.550, SD = 0.7645) 

induce the target more to buy the products than on consumers who were exposed to it long in the past (mean 

= 3.039, SD = 1.2131), as consumers exposed to spontaneous SMS ad agrees that they can buy the ad object 

(Mean = 5.550). The result indicates the consumer conative attitude can improve with application of SMS 

ad. The ANCOVA model however, was not statistically significant (F.2.255, p > 0.05) indicating that SMS 

ad has no significant effect on conative attitude of consumers.  

 Given the overall no significant effect of SMS advertising on the overall attitudes of Nigerian 

consumers, suggests poor perception of the ads by these audiences due to their overly nuisance, spam and 

exploitative strategy design reported by PUNCH (2013). This is supported by the position of Gupta (2013) 

that SMS ad has lost popularity ground to aps because of its intrusiveness in the consumers’ private lives. 

 

CONCLUSION AND RECOMMENDATIONS 

On the bases of findings, the study concludes that though spontaneous exposure of consumer to SMS 

advertising touches his/her cognitive/belief system with supply of information on the advertised product, 

so also his/her affect and conation, the overall effect of SMS advertising in the three attitude components 

is not significant enough. Comparably the effect of SMS ad is higher on the cognitive component of the 

consumer than on the affect and behavioural components. SMS advertising is therefore not significant 

viable persuasive advertising medium. 

 Advertisers should be cautious about the information content of their advertising message. This 

recommendation is aimed at producing advertising message that contains sufficient, pleasant and valuable 

Dependent Variable: Conative Experimental SMS advertisement 

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 16377.524a 117 139.979 2.255 .152 

Intercept 40928.227 1 40928.227 659.247 .000 

Control  4532.095 37 122.489 1.973 .201 

Error 372.500 6 62.083   

Total 81841.000 124    

  Corrected Total 16750.024 123    

a. R Squared = .978 (Adjusted R Squared = .544) 
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information needed to positively engage the cognition of the consumer. Secondly, advertisers should re-

examine the usefulness of SMS advertising as a standalone mode because of the observed inherent 

limitations with regards to emotional appeal and shortage in information capacity, and possibly switch to a 

more effective mobile application.  Gupta (2013) has already noted the present preference for aps to SMS 

among consumers. Nigerian audience has shown to be no exception. Finally, further studies on SMS 

advertising in Nigeria are worthwhile to determine its acceptability by consumers and so improve the 

quality of the strategy and, not cause irritation. 
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MEASURING CONSTRUCT AND SCALE 

Two sets of questionnaire with measuring construct measured on 7-point Likert-type rating scale as used 

in the study:  

Measuring Scale: 1= Strongly Disagree; 2= Disagree; 3= Somewhat Disagree; 4= Neither Agree nor 

Disagree; 5= Somewhat Agree; 6= Agree and; 7= Strongly Agree. 
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Study Construct:  

1. Cognitive attitude of the consumer  

    For experimental Group For Control Group  

 The ad supplied the relevant 

information about the product 

 SMS ad is a good source of product 

information 

 SMS ad supplies relevant product 

information 

 good source of up-to-date product 

information 

 SMS ad makes product information 

immediately accessible 

 SMS ad is a convenient source of 

product information 

Adapted from 

 

Oh, L-B. & Xu, H. 

(2003) 

 

Ducoffe, R.H. 

(1996) 

2. Affective attitude of the consumer 

 How emotive the advert was: 

- Entertaining 

- Enjoyable 

- fun to use 

- exciting 

 How emotive SMS advert could be: 

- Entertaining 

- Enjoyable 

- fun to use 

- exciting 

3. Conative attitude of the consumer 

 How interested they were to buy 

the ad product: 

- very likely will buy 

- will definitely buy 

- will buy product when the 

need arises 

 How interested would they be to buy 

SMS advertised product: 

- very likely will buy 

- will definitely buy 

- will buy SMS ad product when 

the need arises 
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 Abstract    

The recent rapid developments in translation theories have raised translation from its previous status of 

linguistic transcoding and placed it within the wider framework of communication. Translation has become 

a means of intercultural communication, transporting one culture to another. In order to facilitate this 

cross-cultural communication, adequate translation strategy is needed in rendering a text from one 

language into another. Since mediating between cultures requires specific skills, intercultural sensitivity 

and responsibility. Applying different translation strategies becomes a necessity in order to overcome some 

translation problems especially when translating between two distinct languages like English and German. 

This paper evaluates the strategies applied by the translator in translating Ken Saro-Wiwa’s Sozaboy into 

German. This is in relation to promoting intercultural communication through translation. The paper 

concludes that acquiring some levels of intercultural competence could enhance the translator’s ability in 

choosing and applying adequate strategies in translation. 

 

Keywords: Translation, Culture, Intercultural Communication, Translation Strategies, Cultural 

Competence.  

 

 

INTRODUCTION 

Larson (1984:114) states that in general, translation communicates as much as possible the same 

meaning that was understood by the speakers of the source language, using the normal language form of 

the receptor language, while maintaining the dynamics of the original source language text. She asserts that 

the goal of a translator should be to produce a receptor language text (a translation that has the same 

meaning as the source language text, which is expressed in the natural form of the receptor language. Since 

translation is an intercultural activity as well as an interlingual one as it deals with (at least) two linguistic 

systems embedded in two different cultures. However, the difficulties inherent in the translation process 

vary proportionately with the degree of distance between the languages and the cultures involved. 

Translation of African works into European languages is an example of a translation between non-related 

languages and cultures. It is a translation of an oral ‘text’ into written form, on one hand and a translation 

from one language culture into an alien language culture. According to Snell-Hornby (1988:41) ‘ the extent 

to which a text is translated varies with the degree to which it is embedded in its own specific culture, also 

with the distance that separates the cultural background of source text and target audience in terms of time 

and place’. It is generally agreed that African creative writing in European languages has been greatly 

influenced by African oral tradition (Bandia, 1993:2). This influence has given rise to a variety of the 

European languages of writing (French, German and English) that can safely be considered African. The 

nature of these Africanized varieties poses specific problems for translators of African works. Therefore, 

the task of a translator includes finding a suitable strategy that will give solution to these problematic issues 

and render a translation that meets the needs of the target audience. On this note this paper seeks to explore 

the strategies applied by the translator in rendering this African text into German considering the cultural 

gap between the two countries.   

 

Cultural Differences and the Influence on Translation 

It is said that there is no language, which is not rooted in a specific culture and no culture that is not 

based on the core structure of one natural language. Israeli restored in 1947, and the first act they took is 

restoring Hebrew, an old language we now call Israeli (Ning Puyu, 2013:24). The culture of a nation can 

only be truly restored when the nation has their unique language. The sociality of language reflects the 

influence of social culture on language, so the translator should pay close attention to source languages’ 

socio-cultural background as well as the differences in geographical environments, living habits and 

customs and traditions of all cultures to avoid mistranslation caused by such misunderstanding. There are 
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words that contain abundant connotation and denotation in one linguistic culture but hardly contain any 

meaning in another culture or even do not exist. Thus cultural differences lead to semantic gap, which arises 

when the cultural information contained in a source language has no equivalent in target language, which 

means a kind of cultural phenomenon of one nationality does not exist in another culture. For example Ken 

Saro-Wiwa’s Sozaboy, has its setting in the Niger Delta region in Nigeria, where Pidgin English is one of 

the predominant languages being used as a means of communication. It also contains some words 

emanating from the culture of the environment. During translation some gaps are difficult to fill but the 

translator has to adopt adequate style and strategy in order to render a translation which has the same effect 

on the target text audience just as the original on the source text audience. Since language is the carrier of 

culture, translation involves the transfer between two different cultures carried by two different languages. 

Certain cultural backgrounds constrain the act of translation in many ways, through the translator’s attitude 

and translation methods adopted by a translator. As an intercultural communicative as well as an 

interlingusitic activity translation plays an increasingly important role in bridging the gap among cultures. 

It deals with dual barriers of linguistic and cultural levels and people’s judgments and explanation of certain 

phenomena, things and behaviors based on their own cultural perspectives. One of the causes of failure of 

an effective communication or a successful translation is the ignorance of pragmatic transfer. Rules of 

language use differ as the cultures differ, and some cultural standards and norms, which are not generally 

accepted, can only be explained under its specific circumstances, and cannot be used to explain other 

cultures, otherwise, it may lead to the breakdown of intercultural communication. Based on the particular 

social, cultural and the hidden communication rules, people with syntax and other grammar rules of one 

language select and arrange corresponding expressions to form verbal or non-verbal messages to convey 

their meanings in communication. People encode the messages in their own way, and assume that others 

will absolutely perceive the message in the same way. However due to different social and cultural 

backgrounds of the communication and participants, in real communication situations people usually are 

not sensitive to the sociolinguistic differences and many adopt pragmatic transfer unconsciously. Thus, 

message receivers might hardly be able to perceive the original meanings in the original way. The translator, 

in between the message provider and receiver would have to help decode the message and protect the 

meaning from being misunderstood, not only from the literal point of view, but more importantly, the 

cultural perspective. 

Assuming differences is the starting point for a translator to fulfil the task; without the assumption 

of differences translation work would be considered unnecessary. A translator has to assume the different 

cultural backgrounds, be aware of their different ways of expressions and, re-examine their own cultural 

patterns. Such a process enables translators to understand different cultures, their differences and their 

influences on people’s behaviour. This also enables the translator conduct a thorough analysis and 

prediction of the internal thinking and feelings of the original work, and at the same time bring his or her 

target readers into the picture, to whom the translated message is intended. A translator shows his concern 

for both the author and the target readers by respecting the cultural differences, thinking and perceiving 

from the perspective of both of them. Ning Puyu, (2013:26) is of the opinion that the success of every 

translation process is the ability of the translators to be aware of “Cultural identities and emotional states 

of themselves and others, willing to step outside their own perspectives and show respect and politeness 

for the other person’s value system. Only when they can fulfil these, can expected communication in 

translation be properly conducted. The knowledge of intercultural barriers reflected in the process of 

translation requires the translators to be capable of functioning effectively within diverse cultures, which 

might exert essential assistance in overcoming the cultural hindrance in the process of language conversion 

and thereby the attainment of equivalent translation. Cultural differences are not something that can be 

eliminated. However, the attitude towards exotic cultures is not impossible to be shaped by reasonable and 

practical modes of thinking since translation is not only a linguistic phenomenon, but a socio-cultural 

phenomenon as well, which reveals the interaction between speech act and socio-cultural factors, close 

examination of the relation between linguistic varieties, socio-cultural influences and illustration of 

variations from distinct perspectives would provide great theoretical guidance towards intercultural 

translation. 

The Role of Translation in Transferring Culture 

Translation plays an important role of crossing through different cultures and communication. 

Therefore, it is one of the essential fundamental and adequate ways of transferring culture, which is the 

pattern of customs, traditions, social habits, values, beliefs and language of a given society. 

Newmark (1988:988) defines culture as the way of life and its manifestations that are peculiar to a 

community that uses a particular language as its means of expression. Language has become one of the 
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most significant features of culture. Language and culture are inseparable part of a whole, since the 

accumulation and transfer of knowledge is merely possible with language. In humankind history, language 

has proved to be the best tool with which human beings could express most of their feelings, needs, beliefs, 

experiences and attitudes and at the same time transmitting knowledge and traditions from one generation 

to another. Thus, language and culture totally affect each other, the people and communities living all over 

the world. Since culture and language are intertwined, it is not easy to decide which the part of the other is. 

Kramsch (1993:113) states that ‘Language and culture are bound to each other and cannot be separated. 

Neither language nor culture can exist without the existence of the other. Both are like mirrors reflecting 

the values of any society’. Language is considered as a tool enabling cultural transfer among people through 

some sources and translation is one of these crucial sources facilitating this cultural transfer among people 

from different cultures. The immediate need of translation and translators is felt because not all people 

share the same language and culture. Translation is the transfer tool of not only the written, but also the oral 

language consisting cultural components. In that case, transferring languages and cultures is one of the 

functions of translation. This process occurs simultaneously, that is, culture and language are not presented 

independently in translation process. Translation thus brings about the process of cultural de-coding, re-

coding and en-coding. It is a vehicle for introducing the qualifications of culture such as lifestyle, customs 

and ideology of other nations. The need arises as a result of nations’ desire and need to communicate with 

one another. Cultural value systems are intricately woven into the texture of a native language, these cultural 

meanings that are hidden in the language could be explained through translation. Translation plays a vital 

role in making a culture universal. It acts as a bridge to link all units of the world in the global network. It 

removes boundaries between different cultures and unites people of different cultures.    

 

Translation and culture moves in the same path parallel to each other, based on the fact that 

translation process is an activity not only between two languages but also between two cultures. Because 

both the original language and target language are rooted in communicative situations in their respective 

cultures. House (2009:11) states that ‘Translation is not only a linguistic act, it is also a cultural one, an act 

of communication across cultures’. She stresses that in the process of translation therefore, not only the two 

languages but also the two cultures come into contact. Regarding the close relationship between translation 

and culture Snell Hornby (1988:4) has pointed out that ‘the translatability of a text depends on the extent 

to which the text is embedded in its own specific culture’. Rubel & Rosman (2013:11) stated that ‘a 

translated text should be the site at which a different culture emerges and a converting process’. A good 

translation should give its reader the same conception as what a native reader gets from the original. Nida 

(1964:159) remarked that how to determine a good translation is the response of the receptor to the 

translated message, and this message must be compared with the way in which the original receptors 

presumably reacted to the message when it was given in its original setting.    

 

Overview of Some Translation Theories 

  Functional Theory of Translation  

Since translation is regarded as a kind of communicative behavior, different communicative 

functions may require different translation strategies. Nord (2001:45) states “if the purpose of translation 

is to keep the function of the text invariant, function markers often have to be adapted to target culture 

standards”. Nord defined the process of translation as a target-culture substitute, whose aim is to function 

for the sake of the target receiver, for a source-culture text. Therefore, within the framework of 

functionalism, translators should be aware of the relationship between the target text and its audience which 

is supposed to be similar to the one that exists between the original text and its readers. On the other hand, 

translators should consider the relationship between the two corresponding texts, i.e. the target text and the 

source text. According to Nord (2001:39) ‘Translators should be guided by the function they want to 

achieve by means of their translation and be able to use the intended communicative function of the target 

text as a guideline’. 

Nida (2000:166) made a clear-cut distinction between two types of equivalence in translation, 

namely formal and dynamic (or functional) as basic translation orientations. ‘Formal equivalence’ focuses 

on the ST structures, in other words, the fidelity of the message itself, in both form and content while full 

naturalness of expression is achieved only by “dynamic equivalence’. Therefore, “the message has to be 

tailored to the receptor’s linguistic needs and cultural expectations” (Ebrahim, Mojde, and Tengku, 2013:3). 

To achieve such complete naturalness of expression, Nida went on to say that adaptations of grammar, of 

lexicon and of cultural references are essential. In his own perspective, the ST language should not interfere 
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with the TT language and this is done by minimizing the foreignness of the ST setting. Producing a similar 

response is the basis of Nida’s, “the principle of equivalent effect” (Nida, 2000:166). It is  in fact one of the 

four basic requirements stressed in Nida’s theory of dynamic equivalence, according to which, he considers 

the receivers of the TT along with their cultural expectations as key factors in any successful translation 

process. 

Domestication and Foreignization Theory   

Yang (2010:1) states “Domestication and foreignization are two basic translation strategies which 

provide both linguistic and cultural guidance’ for translators in rendering culture-specific source texts into 

parallel target texts. 

Domestication is the type of translation which involves minimizing the source text foreign elements to the 

target-language cultural values (Munday, 2001:40). Foreignization, on the other extreme, involves retaining 

the foreignness of the original language text (Ebrahim, Mojde, and Tengku, 2013:3). 

 In Venuti’s perspective, the foreign elements should be highlighted by the translator to register the linguistic 

and cultural difference of the foreign text (Venuti, 1995:75) whereas Nida, who is regarded as the representative 

of those who favour domestication, sees domestication as the strategy that seeks to achieve complete 

naturalness of expression by means of ‘dynamic equivalence’. Therefore, “the message has to be tailored to 

the receptor’s linguistic needs and cultural expectations” (Munday, 2001:42). The debate over domestication 

and its extreme method of foreignization has strongly been influenced by and later developed from the 

controversy over literal and free translation methods (Dongfeng, 2002:24). Literal and liberal translations are 

two techniques adopted to tackle the linguistic form, whereas domestication and foreignization transcend 

linguistic boundaries. They are more concerned with the two cultures. The former replaces the source culture 

with the target culture and the latter preserves the differences in both linguistic presentation and cultural 

connotation of the source culture (Yang, 2010:2). 

Domestication and foreignization came out to answer the question of how to bridge the gulf that had grown 

between the writer of the source-text which is written in a language that is very culture-bound and the target-

text writer (Munday, 2001:42). Therefore, the time-won debate has moved beyond the limits of word-for-word 

and sense-for–sense to a reader-oriented translation versus a writer-oriented one. In order to achieve the reader-

oriented translation strategy, the translator should adopt a “naturalizing” method of translation. The translator, 

on the other hand should apply an ‘alienating’ translation method if he/she seeks to achieve the writer-oriented 

strategy (Venuti, 1995:75). 

The Novel Sozaboy 
The novel Sozaboy (1985) by ken Saro-Wiwa is written in ‘Rotten English’. The title means ‘Soldier 

boy’. The novel is about the experience of the author which is narrated through the main character in the 

novel who is called ‘Mene’, who later changed his name to ‘Sozaboy’ (Soldier boy). Mene narrates his 

experience during the Nigerian Civil war (Biafran war) which lasted from 1967 to 1970. He narrates the 

life in Dukana, his village, before the war, which was free from problems and life so easy and simple. Mene 

said : ‘Although, everybody in Dukana was happy at first’ (SE, 1).  

This was the situation in Nigeria after the independence before the bloody military coup d’état that took 

place on the 15th July 1966 which led to the Nigerian civil war that lasted for three years. 

Mene, a naïve young boy who served as a soldier during the Biafran war, was attracted to join the army by 

their uniform and the manner the soldiers match and sing. He said:  

Then I saw the people who were singing it. Young young boys like myself, all 

of them with gum and uniform. It is that uniform that I like very much. When I 

see how they are all marching, prouding and singing, I am very happy. But 

when I see all their uniform shining and very nice to see, I cannot tell you how 

I am feeling. Immediately, I know that this Soza is wonderful thing (SE, 53) 

For Mene, being a soldier is something wonderful and he changed his name immediately to Sozaboy. 

However, he got disappointed as the war became so bad. There was hunger, no clean water to drink he 

narrates his experience. 

But as you know, not every time that we can cook soup and eba. Even 

when we cook, na sozaman cook we dey cook. Just throw water, salt, 

pepper and small fish for pot at the same time. Otherwise, always small 

biscuit and tea for inside mess pan without sugar or anything, Christ 

Jesus, man picken don suffer  well well.  (SE, 91).  
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He was disillusioned when their camp was attacked and many soldiers were killed including his friend 

Bullet he said: 

I think you understand as that camp dey that day. The soza captain don 

die. The san mazor don die. Bullet don die. Na just few of us remain. 

Young young boys wey no know anything about war. Some of us never 

see dead body before. And we no know what is bomb or that aeroplane 

dey shit bomb wey dey kill. And just that morning we see death. We all 

confuse (SE,112) 

This made him remove his uniform and ran away from the camp, so that the enemies that attacked the camp 

would not get him and make him a prisoner of war.  

So as I see those enemy soza coming near our camp I just beg God make 

him help me. I remove my soza uniform, remain just my knicker and I 

begin run (SE, 112). 

When he came back from the war and saw the effect of the war on his people more especially on his family 

when he finds out that his mother and his wife were all dead and his village and his house were destroyed 

by war, he also likened his condition to that of leprosy. He said: 

War have spoiled my town Dukana, uselessed many people, killed many 

others, killed my mama and my wife, Agnes. My beautiful young wife 

with J.J.C. And now it have made me like porson wey get leprosy 

because I have no town again (SE, 181) 

He was rejected by his people when he came back from the war. They thought he died during the war and 

he was shunned and assigned the status of a ghost that parades the village, as he was informed by Duzia :  

Since the war ended and everybody came back, they are saying that you 

have already dead since the war started. I am telling you what they said. 

They are saying that though you have dead, you turn to ghost and begin 

to worry everybody (SE, 178) 

 Duzia went further to inform him concerning the instruction given to the whole village by the juju, who 

instructed them that unless Sozaboy’s ghost is killed, people will continue to die because the death is caused 

by Sozaboy’s ghost that parades the village. 

So we have gone to see juju about this thing. And the juju have told us 

that unless we kill your ghost, everybody in Dukana must die. The juju 

said that your ghost is moving round killing everybody because when 

you were killed in the war, they did not bury you proper. And anybody 

that they do not bury proper in the ground with drink and dance after 

he have already dead, surely his ghost must move round like porson 

wey no get house until they bury him like proper man.(SE,180)  

As a result of this, Sozaboy ran away from his village in order not to be killed as the juju has instructed 

them. 

So I said to myself that if I did not die for Iwoama and I did  not die in  

refugee camp and I did not die that time Manmuswak took me from 

prison to shoot me and the other prisoners, God forbid that I will die 

when the war have already finish. And even if I will die sef, I cannot 

just stay in that Dukana and allow people to come and kill me like goat 

or rat or ant when I am Sozaboy. (SE, 181) 

However, he regretted going to the war and confessed that he will never engage himself in any war or even 

fight: 

And I was thinking how I was prouding before to go to soza and call 

myself Sozaboy. But now if anybody say anything about war or even 

fight, I will just run and run and run and run. Believe me yours 

sincerely. (SE, 181)  

The story is about the effect of the Nigerian Civil war. 

 

The translation will be analyzed here according to the following criteria. 

The abbreviation ‘SE’ and ‘SD’ are used to identify the English and the German extracts respectively meaning 

Sozaboy English and Sozaboy Deutsch. 

Translation by Omission 

Translation by omission is one of the translation strategies propounded by Mona Baker. 

 According to Mona Baker: (1992:74), Translation by omission occurs:  
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If the meaning conveyed by a particular item or 

expression is not vital enough to the development of the 

text to justify distracting the reader (…) translators can 

often do simply omit translating the word or expression in 

question 

This could be seen in the following sentences: 

>>He! Sozaboy, you get big eye oh. Zaza, you see the kind of woman 

this little boy is marrying? << (SE,69)  

He! Sozaboy, wo hast du die denn gefunden! Zaza, hast du 

gesehen, was für eine Frau dieser kleine Junge hier geheiratet 

hat? (SD, 99)    

The application of this strategy is needful when adequately applied. It helps the translator do away with 

things that are not necessary and which do not affect the meaning and understanding of the original text. 

This strategy was wrongly applied by the translator, the sentence ‘you get big eye oh’ which is an adjective 

gives a clearer explanation of the passage.  

Some omissions are tolerable in translation while some are not tolerable. Omissions that do not deprive the 

audience of any useful information are tolerable, whereas intolerable omissions occur in situations where 

important information is omitted or where a whole sentence from the source text is left out. Sometimes two 

or more sentences could be omitted. In applying this translation strategy important information was cut off, 

thereby presenting a contradictory translation.  

 

The Translation of Reduplication 

One of the characteristics of the narrator of the original text is the reduplication of words. This could be 

seen here:   

And it will fall small small, small small. Then it will come heavy 

again. Just like that. Plenty, plenty, small small (SE,117) 

Und dann hat es nur ein bißchen geregnet, ganz leise.Aber dann 

hat es auf einmal wieder angefangen, zu pladdern. Einfach so. 

Erst ganz viel, dann nur noch ein klein bißchen, dann wieder 

ganz viel (SD,165) 

In the above translation, these reduplicated words were removed by the translator. The peculiarity of the 

narrative style in the original text is falsified, thereby presenting a translation that contradicts the original 

text. This art of duplication of words shows the narrative style of the character in the original text. 

 

The Translation of Pronunciation 

 The author’s styles is presenting his characters’ manner of pronunciation could be seen in the following 

sentences. 

Inspector Okonkwo na him be the worst when he was sarzent  

before they promoted him (SE,2) 

Am schlimmsten war der Inspektor Okonkwo, als er noch Sarzent war,  

also, bevor sie ihn befördert haben. (SD,8) 

 

What is the thick man going to say? Will he speak English and use terprita 

or will he speak Kana?(SE,41) 

worüber wird der Schlaukopf wohl reden? Und wie wird er reden, auf Englisch, 

 plus Dolmetscher, oder auf Kana? (SD,62) 

Others are: Soza, Sozaboy(SE,68), Soza, Sozaboy(SD,97) 

The character presented by the author is an illiterate young man who could not pronounce the correct 

English words, he pronounces ‘sergent, soldier, soldier boy’ as ‘serzent, soza, sozaboy’. This style the 

translator also applied in the translator. The application of this strategy reflected the authors’ style and 

intention and at the same time raises the curiosity of the target audience over the character and his manner 

of pronunciation. In the second translation the translator translated ‘terprita’ as Dolmetscher’, thereby 

negating the authors’ style and the peculiarity of the narrative style of the author as shown through his 

characters’ manner of pronunciation. 

 

The Translation of Colloquial Expressions  

The translation of colloquial expressions are seen here: 

1 know immediately that water don pass gari. Water don pass gari  (S.E,104).     
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da hab ich sofort gewut, Im Topf ist mehr Wasser als Gari. (S.D,146)    

God don butter your bread, Sozaboy (S.E,126)   

Gott hat dir Butter aufs Brot geschmiert, Sozaboy! (SD, 179)    

The expression ‘water don pass gari’ which is a common Nigerian colloquial expression that means “there 

is trouble or problem” was just translated as ‘there is more water in the pot than gari’. This does not give 

a German audience who does not know the meaning of gari a clearer meaning and usage in the source 

culture. The same is also applicable in the translation of the second colloquial expression which means 

‘you are lucky or that something good has happened to someone’. This is translated with the original 

meaning and this does not give a clearer explanation to the target audience. 

The translator gave a superficial meanings and not the proper meaning of them. Consequently, wrong 

information is presented to a German audience which denied him the privilege of knowing the meaning and 

usage of these colloquial expressions in the source culture.  

 

The Translation of Pidgin 

Pidgin English is one of the languages that were developed in Africa by illiterate traders as a result 

of contact with the colonial masters, in order to remove communication barrier between the Africans and 

the Europeans during the period of slave trade. It has become a predominant language in the Niger Delta 

Region of Nigeria which is the setting of the original text and which is also one of the languages the original 

text. The translation of Pidgin English is evident in the following extract: 

‘Smog,’ – that is how he used to call my master, - ‘Smog, how I no go cry?  

Look my house, fridge, radio gram, carpet, four wives; better house for my 

village. You tink  say na my salary I use for all  dese things? If I no stand 

for road dere to be traffic  you  tink say I for fit? Ah, dis Promotion, na 

demotion make dem take de Inspector,   give me my sarzent’ (S.E,2) 

 

>> Smog <<, so hat er meinen Boss genannt, >>Smog, wieso soll ich nicht 

weinen?   Kuck dir doch mein Haus an: Kühlschrank, Radioplattenspieler, 

Teppich, vier Frauen, alles da. Und ein großes Haus in meinem Dorf. 

Glaubst du, das habe  ich alles von meinem Lohn bezahlt? Wenn ich nicht 

als Verkehrspolyp auf der Straße gestanden hätte glaubst du ich hätte mir 

leisten können? Ach, diese Beförderung ist in Wirklichkeit eine 

Entförderung! Sie sollen Ihren Inspektor behalten und mir meinen Sarzent 

wiedergeben! ’(S.D, 8) 

 

The Pidgin English which is evident in the original version was translated into standard German. This has 

falsified the author’s style and intention. Again, the target audience is denied the opportunity of having the 

knowledge of this language that exists in Africa. The reason for adopting this strategy could be the inability 

of the translator to find the adequate equivalent in the target culture. This is one of the problems of 

intercultural translation and the translation of English variants in African literature. However, it is the duty 

of a translator to adopt a proper strategy to render an adequate translation that will meet the needs of the 

target audience. Also, a character should be represented in a translation as in the original text. 

 

The Translation of Pronouns  
The inability of the narrator to use the right form of pronoun is evident in the following: 

          Everything in that place was new for we eye (S.E,28) 

         Alle da war neu für unsere Auge (S.D,43) 

The function of the pronoun is applied wrongly in the original version. He uses the personal pronoun and 

the possessive pronoun interchangeably. He uses personal pronoun in the place of possessive pronoun vis-

à-vis. The translator corrected this by translating the right pronouns. This negates the style of the author. 

Who shows the level of education of the character through his manner of speaking. Therefore, a contrary 

character is presented in the translation. 

 

The Translation of Verb and Tense Usage 

The author presented an illiterate character who could not speak correct English. This he presented through 

his characters’’ manner of language usage. This could be seen in the extract below: 

By this time chief Birabee have finished collecting the money from the men and women. (SE,22) 

Chief Birabee ist schnell mit der Kollekte fertig Gewesen (SD,35) 
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Everybody is cursing chief Birabee and the Government.(SE,22) 

Alle haben geschimpft, auf Chief Birabee und auf die Regierung (SD,8) 

In the original text ‘Mene’ the illiterate young man mixes up the verb usage. He uses a plural verb ‘have 

finished’ for a singular noun ‘Chief Birabee. Again in the second translation he expressed past tense using 

present tense. The translator used the correct tenses, thereby deviating from the style of the original text 

and presenting a character contrary to the original text. By the application of this strategy, the translator has 

deviated from his duty as a translator and assumes the duty of a corrector. 

 

 According to Nida, (1964:166) 

Individuals must be properly characterized by the appropriate 

selection and arrangement of words, so that such features as social 

class or geographical dialect will be immediately evident. Moreover, 

each character must be permitted to have same kind of individuality 

and personality as the author himself gave them in the original 

message. 

The translator falsified the text and denied the target audience the opportunity of knowing the personality 

presented in the original text. 

 

The Translation of Articles 

The translation of articles could be seen here: 

I am very clever boy in school and I like to work hard always (SE,11) 

Wirklich, ich bin in der Schule ein sehr guter Schüler gewesen und  

immer ganz fleißig (SD,S.20)  

And true true she is good girl. Everyone was saying she will make good 

wife. (SE,22) Sie ist wirklich ein gutes Mädchen. Alle haben gesagt, daß 

sie eine gute Ehefrau wird (SD,S.35) 

 In the above translation, one notices the addition of articles to nouns which are not used in the original text. 

The author presented a character that portrays his intention while the translator presented a character that 

does not portray the original author’s intention. That is to say, the translator failed to preserve the original 

style thereby presenting a wrong character to the target audience. 

 

Word –for- Word Translation 

Word for word translation could be seen in the following passage: 

Dukana people say woman does not get mouth (SE,8)  

In Dukana hat man gesagt, dass die Frau keinen Mund hat (SD, 17)  

I am free-born of Dukana and that is where I went to school (SE, 11) 

Ich bin Freigeborener aus Dukana, da bin ich auch zur Schule gegangen (SD,20) 

 

The translator translated the following expressions word for word. He has not translated the right meaning 

of the expression in the source culture. This is a Nigerian expression that portrays how irrelevant women 

are in taking some societal decisions. He translated it as women not having physical mouth. One of the 

implications of this translation is that a German audience who has never been to Africa will think that 

women do not possess mouth in Dukana. This shows the inability of the translator to understand the usage 

of some expressions in the source cultures. However, intercultural translation requires that the translator 

should have a good knowledge of the source cultures as well as the target culture. The same could also be 

seen in the second translation. 

Being a free-born means he is from the town, that is the son of the soil. The translation gave only the 

superficial explanation and not the real meaning.   

 

Over Translation  

In his effort to present a successful translation, the translator tried to add his own words to the original. This 

could be seen in the following extract: 

They shave my head mal (SE, 74) 

Und mir den Kopf rasiert, glatt wie eine Tomate (SD, 106) 

When he came sef, his face tight like post office. (SE,51) 

Als er aus seinem Auto geklettert ist, da war sein Gesicht zu wie 

 ein Postamt am Sonntag. (SD, 73) 
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 He applied the concept of over translation correctly through the use of comparison in the translated version 

to give a better and clearer explanation of the expression. This makes the target audience have a good 

understanding of the text.  

 

The Replacement of Pronoun with Noun 
This is evident here:  

 But Hitla cannot be seen in the forest. Because Hitla  is very cleverman. 

If you look for him on the ground, na lie. Hitla is not on the ground. He 

is on top of tree like monkey. Na on top of the tree that Hitla is staying  

and sleeping. Na there Hitla dey cook and chop. So if you want Hitla 

you must look on top of the tree (S.E,29) 

Aber kein Hitla war zu sehen. Hitla war zu schlau. Wenn  man ihn unten 

gesucht hat: keine Chance. Dann war er gar nicht unten. Dann war er 

oben auf den Bäumen, wie ein Affe. Hat auf den Bäumen gewohnt und 

geschlafen, gekocht und gegessen. Also, wenn man Hitler finden wollte 

mußte man auf den Bäumen suchen (S.D,45) 

 

The translator replaces the noun ‘Hitla’ with pronoun “He”. This strategy he applied to reduce frequent      

repetition of the noun ‘Hitla’. This strategy makes the work not to be boredom to the target reader.  

 

The Translation of Neologism   

One of the characteristics of the source text narrator was the creation of his own words to express himself 

in certain situation, the same thing was also adopted by the translator. In the following passage is this 

evident: 

So it was not great surprisation to me when Agnes told me that yes, she likes me 

(S.E,21)  

Deshalb war es auch keine großeÜberraschierung, als Agnes mir gesagt 

hat,  ja, sie mag  mich (S.D, S.34) 

           And when I think how all the people will gratulate me when the war don   

           finish and Hitla done die, I  begin to proud of myself small small again 

(S.E,   

           S.32) 

Und dann hab ich mir vorgestellt, wie sie mir alle gratulationieren 

werden, wenn der Krieg vorbei ist und Hitla tot, und gleich ist es mir 

schon wieder ein bisschen besser gegangen (S.D, S.48)  

In the above, translation is the creativity of the translator evident. The translator tried to formulate his own 

German the manner the author formulated his own through the narrator. The words ‘surprisation and 

gratulate’ were translated as ‘Überraschierung and gratulationieren’ which are not like that in German 

language. This raises the curiosity of the target audience over the language usage. 

 

The Translation of Sentence Punctuation 

The manner of sentence presentation and punctuation of the narrator and the translation could be seen in 

the extracts below: 

The African Upwine Bar is in interior part of Diobu. Inside inside. We 

use to call this Diobu New York. I think you know New York. In 

America. As people plenty for am. Na so dem plenty for Diobu. Like 

cockroach.(SE, 13)  

 

Diese Bar war in Diobu, genau mittendrin. Wir haben zu Diobu immer 

New York gesagt. Ihr kennt doch New York, oder? Das ist in America. 

Da wimmeln überall Leute rumgewimmelt, genau wie 

Kakerlanken.(SD,23)  

  

Everybody. Man. Woman. Picken. Anybody who get money, chop or 

cloth must bring it. (SE,6) 

Alle, Männer, Frauen, Picken. Jeder, der Geld und Essen oder Kleider 

hat, der muß was geben. (SD,15) 
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I tell her that I like her to come quick because I like her very much and 

people of Dukana will glad to see her because they have not seen her for 

long time and because she is beautiful girl and smart and Dukana people 

will be prouding because one their daughter who have gone to Lagos 

have returned (SE,19) 

Ich hab zu ihr gesagt, sie soll sich beeilen, weil Ich mag sie sehr gerne. 

Und die Leute in Dukana werden froh sein, sie zu sehen, weil sie sie 

schon so lange nicht mehr gesehen haben und weil sie so ein schönes 

süßes Mädchen ist. Und sie werden stolz sein, weil eine von ihren 

Töchtern, die in Lagos war, wieder da ist (SD,32) 

 

The inability of the narrator to punctuate his sentences correctly is evident here. In the first and third 

paragraph one notices that the only punctuation mark the narrator could use is full stop, this he applied both 

to single words and short phrases. In the fourth paragraph is evident of a four line sentence with only a full 

stop at the end. The translator used comma to shorten the long sentences and question mark to indicate 

question. The translator presented a character that contradicts the source text. This falsifies the author’s style 

and a wrong character is presented to the target audience. 

 

The Translation of Culture-Specific Items 
Translating culture-bound items is sometimes so much a difficult task that the translator may decide not 

to translate them at all. This sometimes results in losing the message of the text especially when the 

translator could not find an equivalent or give a clear explanation of a close equivalent. The application 

of the foreignization strategy will be examined in the following: 

  

Source Text Target Text 

Ngwongwo, tombo (SE,18), Okpoloko(SE,9) Ngwo-ngwo, Tombo (SD,29), 

Okpoloko(SD,23) 

Juju (SE,180),Mgbaijiji(SE,13) Juju (SD,256), Mgbaijiji (SD,23) 

Yams (SE,1), Gari(SE,148), Eba (SE,91) Yams (SD,7), Gari (SD,211), Eba(SD,128) 

Picken (SE,59), Kwashiokor(SE,143) Picken (SD,211), Kwashiokor (SD,204) 

Oyibo (SE,110), Koboko(SE,104) Oyibo(SD,155), Koboko (SD,147) 

Oga(SE,103), Ginkana(SE,99) Oga(SD,145), Ginkana(SD,140) 

 Wahala(SE,116)  Wahala(SD,207) 

Mamy Wata (SE,15) Mamy Wata (SD,26) 

  

The translator applied the foreignization strategy in the above translation. The foreignization strategy exposes 

the reader to some cultural items in the source text. However the translator gave the explanation of these 

culture-specific items in the glossary. This gives the target text reader a better understanding of these items in 

the source culture. 

Evaluation of the Translation 

In the translation of Ken Saro-Wiwa’s Sozaboy, the translator applied a lot of strategies in order to 

produce an adequate translation that meets the needs of the target audience. Some strategies he adopted 

were beneficial to the understanding of the text by the target audience while some were not because in the 

process of applying them, the author’s styles were falsified. As a result of this a contrary translation that 

hides the author’s purpose and intentions was presented to the target audience. The strategies that are 

beneficial to the translation show the creativity of the translator in his contribution to promoting 

intercultural communication through translation. They expose the target audience to the source culture, 

enlighten and enrich his knowledge and understanding of the source culture. More so, the translation has 

effect on the target audience the manner the source text affects the source audience. 

Those strategies that are beneficial in the transmission of the message could be seen in the 

translator’s effort in formulating some strategies which aided him in the process of translating. For example, 

the translation of neologism, the translator applied the same strategy in the same manner the author applied 

in the original text. He formulated some neologisms into German language. That is making then sound like 

German words. Another style applied by the translator that is beneficial to the understanding of the text by 

the target audience is what one could consider as over translation. The translator applied this rightly because 

he went further to give a better and clearer explanation of what was not fully explained in the source text. 

This enhances the knowledge of the target audience in the source culture. The application of the 
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foreignization strategy is of a great value in rendering the source text into a culture, where the cultural 

difference is wide. The foreignization allows the target audience to feel the foreignness of the source text 

as a result of cultural differences between the two cultures. Although foreign words are reflected in the 

translation, the translator also made some effort to explain most of them in the glossary for clearer 

understanding of the target audience. This helps the target audience to acquire more knowledge of some 

culture-specific items and expressions of the source culture. The use of pronouns to replace proper nouns 

helps the translator to minimize some levels of repetition which would have made the translation boring to 

the target audience. 

However, some of the strategies applied by the translator contradict the author’s style and intention. 

This could be seen in the presentation of some characters’ pronunciation through which the author 

expressed his intention. This is not reflected in the translation, because the illiterate characters that could 

not speak and pronounce the English words properly were presented in the translated text speaking standard 

German. This falsified the author’s style and intention. The translator also encountered some problems in 

the translation of Pidgin English, which is one of the English variants in Africa and predominant in the 

Niger Delta region of Nigeria which is the setting of the source text. His inability to find equivalent in the 

target language is evident in the translation. Those Pidgin English were all translated into standard German. 

This resulted in a text contrary to the original text. There is also a wrong application of the concept of 

translation by omission as propounded by Mona Baker. The concept allows a translator to eliminate those 

things that do not add to the development of a text in a translation. This concept was applied wrongly by 

the translator, because important words and sentences that should have added to the understanding of the 

text by the target audience were eliminated. Hence, the target audience is denied the opportunity of 

knowledge enrichment of the source culture. Lack of the translator’s good knowledge of the source culture 

is evident in his manner of translating some colloquial expressions, which are predominant in the source 

culture. His inability could be seen in the manner of presenting those colloquial expressions in their German 

equivalent, the manner the author presented them in English language. The presentation of these colloquial 

expressions in English language by the author does not give it the actual explanation in the source culture. 

It is only a source culture audience that understands English language that will know the actual meaning of 

those expressions, because he is familiar with their usage in the source culture. This is the opposite in 

relation to a foreign audience who is not familiar with their usage in the source culture. Although a target 

audience may have a little understanding of these expressions by application of deeper thoughts, however, 

it will not have the same effect as it will have on the source audience. The translator was unable to explain 

these expressions outside their English interpretation. I am of the opinion that a further explanation of those 

expressions outside their superficial English expression poses no negative influence on the source culture. 

Rather, a clearer exposure of the source culture to the target audience is enhanced. This enriches the 

knowledge of the target audience and at the same time awakens his curiosity and appreciation of the source 

culture. 

 

CONCLUSION 

Since cultural exchange is of great importance to intercultural communication in the increasingly 

integrated world. It is a necessity for translators to adapt well in cross-cultural communication for the 

purpose of bridging the cultural gap among diverse nationalities. Equivalence in language format and 

function should be carefully observed in order to represent the aesthetic emotion as well as the dynamism 

of the language of the original work. It is crucial that strategies that could help in overcoming cultural 

barriers should be adopted properly, in order to produce a valid and effective translation, which attracts and 

touches target readers and finally realizes the interaction among different cultures. 
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