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Introduction  

The myriads of challenges that have plagued the Nigerian nation make for a re-awakening call to 

self-appraisal for meaningful redress of the nation’s challenges if the nation will be saved from 

imminent collapse. The School of Secondary Education, Federal College of Education, Kontagora 

in that bid, has called for approaches to recovering Nigerian economy in a national conference 

themed “Repositioning Science, Technology, Engineering and Mathematics Education for 

Economic Recovery in Nigeria”. The roles of the quadruplet of science, technology, engineering 

and mathematics (STEM) in stimulating and building an economy cannot be overemphasised. 

Attention is drawn to the operative word, recovery in the theme. This connotes an admittance that 

Nigeria has lost something in her economy. Nigeria is still struggling to be self-reliant and this is 

only possible with a very sound national economy. The immediate decades after independence saw 

a booming economy with great potentials for hyper growth. The pathetic situation today is that 

Nigeria’s economy has not grown anymore but rather gone worse than it was then. Nigeria’s 

endowment with natural resources as an economic factor predisposes her for a great and booming 

economy. The other factor for attaining to such great and booming economy is human resource. Just 

like natural resources must be processed to enhance their utility and usefulness, human resource 

must also be ‘processed’ for empowerment to transform natural resources to utility items, 

equipment and facilities. The educational system of the country must cater to the factor of human 

resource. It is pertinent to note here that the human resource development is a prerequisite for 

natural resources development. 

The industrial sector grows the economy while human resource, in other words manpower, drives 

the industrial sector. Any meaningful approach to transforming Nigerian economy must see to 

developing her manpower to drive the industrial sector to grow the economy. It is in this light that 

this paper discusses.  
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The quest for industrial development has been on for some decades now in Nigeria 

but there seems to be not much achieved in this direction. It is in the public knowledge that no 

nation can rise and be sustained above the level of her education. As a corollary to that it can be 

confidently stated that no nation can rise industrially or technologically above the level of her 

industrial and technology based education. Nigeria had her heydays when she thrived in the 

industrial sector. The manufacturing sector of the economy was booming. The sustenance of this 

sector did not seem to be priority of government of the nation thus gradually, the industries folded 

up. The oil boom that Nigeria witnessed changed the priority of the nation. As much as oil was 

yielding enough cash flow, there was no more sustained drive and political will to drive the 

productive sector of the economy. The oil industry provided energy sources but the nation couldn’t 

border about what this energy could drive for Nigeria’s all round economic growth. Agriculture and 

solid minerals that hold so much wealth for the nation no longer attracted attention. There was no 

meaningful input into the development of the education sector. The chips are now down, revenue 

accruing from oil is dwindling and indeed hydrocarbon source of energy is under threat of being 

replaced with other energy sources. Nigeria must, with strong political will, commitment and 

doggedness, pursue an all-inclusive industrial development plan in order to revive and grow her 

economy. This must be provided for in Nigeria’s educational programmes to train and equip 

relevant manpower for this pursuit. National economic wealth is indicative of societal wealth and 

this is generally harbingered by industrial development. For a sound industrial development, there is 

need to focus and improve on the aspects of education that can grow the industrial sector and these 

aspects of education comprise of STEM. Hence this paper views STEM as precursors to recovering 

and growing the Nigerian economy.  

Science, Technology, Engineering and Mathematics 

It is expedient to set out, in the opinion of this paper, the meanings and interlinks between science, 

technology, engineering and mathematics. 

Science: Science is derived from the Latin word Scire which means ‘to know’. Science may then be 

defined as knowledge and logic that help in the explanation of natural and social phenomena. It 

adopts a systematic process to generate body of knowledge that may be referred to as ‘content of 

science’. It is to be noted that a body of knowledge on its own may not benefit mankind maximally 

until it is applied to practical situations of life, and this is what technology and engineering seek to 

do. Science is an integral part of technology and thus their relationship can be likened to husband 
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and wife relationship. To divorce between them is to forestall the procreation of 

their offspring like technological gadgets, engineering products, facilities, services, et cetera that 

are available today. 

 

Technology: The Oxford Advanced Learner’s Dictionary of Current English defines technology as 

“the study, mastery and utilisation of manufacturing methods and industrial arts that allows for 

systematic application of knowledge to practical tasks in industry”. Simply put, technology is the 

practical application of science to meet human needs. Science generates knowledge and the 

application of such knowledge to solve practical problems and provide needed services is 

technology. Wasagu (2013) explained technology as the application of scientific theory and 

practices. Ohize (2016) submitted that science and technology can be seen as inseparable Siamese 

twin. No single one of an inseparable Siamese twin can live without the other. In similar vein, 

neither science nor technology can be of meaningful value without the other. By the definition of 

technology above it may be implied that technology is what gives meaning, value and function to 

science. Science and technology must be given due attention in Nigeria for industrial development 

that can translate to sound economy. 

 

Engineering:  The dictionary meaning of engineering is the application of mathematics and the 

physical sciences to the needs of humanity and the development of technology. It does follow that 

the needs of humanity cannot be met without engineering and that engineering draws on science 

and mathematics. The sum total of the needs of humanity drives the economy of a people. 

Inherently therefore, if the Nigerian economy must be recovered and grown, engineering must be 

called to play and this therefore calls for engineering development for any dynamic economy. 

Mathematics: Mathematics is defined in an on-line dictionary as an abstract representational 

system used in the study of numbers, shapes, structure, change and the relationships between these 

concepts. It is commonly referred to as the ‘father’ of all sciences. Thus with mathematics, 

relationships, principles and effects can be established and such established relationships can aid in 

the design and solution provision for problems and issues. The integration of and interrelationships 

of phenomena cannot be established without mathematics and thus the independence of phenomena 

will have been at play and as such no benefits to mankind. The inter-disciplinary relationship that 

has come to be of value to humanity has been fostered by mathematics. 

Inhibitors to Nigeria’s Economic Growth 
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It has been made evident from the foregoing that industrial and technological 

development is the pathway to economic wealth. Thus the inhibitors to industrial and technological 

development of Nigeria are invariably the inhibitors to Nigeria’s economic growth. Ma’aji (2016) 

enumerated some of these inhibitors to include, among others: 

i. Short supply of competent indigenous manpower with experience and analytical skills to 

undertake engineering and industrial designs for various branches of industry; 

ii.  Educational system that lacks relevant tools to properly train manpower needed; 

iii.  Uncoordinated efforts to develop proper goals and targets in the technological sub-

sector; 

iv. Improper attention to indigenous technology and its place in national development 

efforts; 

v. Defective indigenous engineering capabilities of the nation; and 

vi. Importation of skilled labour and management team by multinational corporations who 

operate in Nigeria. 

The list of inhibitors to Nigeria’s economic growth is not exhaustive. It is pertinent to add the lack 

of political will of government, inconsistencies in government policies, and the giant killer, 

corruption. 

 

The Federal Government of Nigeria launched Vision 20:2020 Programme of economic 

development aimed at positioning Nigeria among the top 20 economies of the World by the year 

2020. It is evident now that Nigeria is not tracking the pathway to this dream. Ogodo (2009) in his 

assessment asserted that the programme would be a mirage except Science and Technology 

Education (STE) takes the central role as the focal point of the nation’s educational sector. 

According to Okafor (2012), it is clear that STE have become part and parcel of the world’s culture 

and every nation now wants to use them maximally for adequate development and improvement of 

the society. Giving the interrelationship between STEM established earlier on, it can be concluded 

that without engineering and mathematics also, the realisation of Vision 20:2020 will be a mirage. 

Inappropriate educational curricula and facilities provision in addition to poor funding of research 

and development are more responsible for Nigeria’s economic woes. 

In the 2016/2017 Global Competitiveness Index (GCI) ranking of 138 countries, Nigeria came 127th  

behind countries in Africa such as Mauritius 45th, South Africa 47th, Rwanda 56nd, Benin Republic 

124th and directly behind Zimbabwe 126th (see Table below). Mauritius and South Africa remain the 
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region’s most competitive economies. South Africa maintains its regional leadership 

in terms of financial markets, competition, infrastructure, and education. 

 

2016 – 2017 Global Competitive Index for Nigeria with Some Leading African Countries 
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Mauritius  47 41 52 84 56 93 86 45 
South 
Africa 

134 138 25 29 30 27 112 47 

Rwanda 46 54 54 80 65 78 70 56 
Botswana 66 87 87 96 86 72 107 64 
Nigeria 118 124 77 126 96 123 88 127 
 (Source: Klaus and Xavier, 2017). 

Among the key factors for the GCI rating that are of interest to the theme of this conference are 

such as: quality of education system; quality of mathematics and science education; quality of 

scientific research institutions; and availability of scientist and engineers. Nigeria ranked 118th, 

124th, 126th and 88th respectively in those factors. The poor status of Nigeria in all these factors are 

indicative of her inadequate STEM preparation. 

 

Economy Growers 

Industrial and technological development are key factors for achieving social and economic goals of 

any nation. Ma’aji (2016) identified several factors that influence industrial development of a 

country to include: natural resources; skills of the people; trade, fiscal, monetary and exchange rate 

policies; size; stability of government and institutions; and their ability to promote changes. He 

however upheld that paramount among these was the ability of the citizenry to adequately and 

judiciously utilise natural resources. The ability to judiciously utilise natural resources can only be 

developed through STEM education. The need to develop the Nigerian economy cannot therefore, 

be realised without these forms of education which must be addressed through both formal and non-

formal sectors. 

 

The evolution and economic success of human civilization has been influenced by technological 

growth and innovations resulting into higher living standards and improved quality of life for 
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citizens operating in those economies. In this 21st century, some nations have 

witnessed economic growth and prosperity deriving from how well they have been able to use new 

technological discoveries and innovations. The equipping of any nation for new technological 

discoveries and innovation that will bring about economic boom in this century will depend on how 

well a nation is influenced by STEM. 

Economic Growth and Development 

Economic growth is important for the wellbeing of people and nations. According to Herrick and 

Kindleberger (1983) economic growth means more output, and economic development implies not 

only the output but also different kinds of output than were previously produced, as well as changes 

in the technical and institutional arrangements by which output is produced and distributed. 

Economic growth is thereby measured in terms of the standard of living or per capita real gross 

domestic product (GDP), yielding the real monetary value of final goods and services produced for 

each individual in a given year. Although there is no guarantee that each individual will have the 

means to acquire that monetary amount, increasing living standards will provide greater 

opportunities for populations to succeed. Higher living standards mean more goods and services are 

produced for consumption, and sales revenues, employment, and personal income increase. As 

more goods and services are produced for consumption, economic welfare or satisfaction gained 

from the consumption of those goods and services is assumed to increase. Per capita real income is 

a better indirect measure of economic welfare or well-being than per capita real GDP, because it 

reflects more closely the average purchasing power of the individual. Consequently, growth rates, 

as exhibited by percentage changes in real income, provide a better indirect estimate of 

improvement in the quality of life. Changes in living standards occur from variations in either real 

GDP or population as the case is with Nigeria where growth in population is at a faster rate than 

real GDP. Nigeria thus needs to beef up her industrial productive capacity which draws heavily 

from research and development engineered through STEM. 

 

Innovative and Inventive Thinking in STEM 

Innovative and inventive thinking as a trait that can be taught and coached was advocated by 

Starkweather (2005). Innovation is the intersection of invention and insight leading to the creation 

of social and economic value. It is a key to making an economy productive. Innovation is a change 

in a product offering, service, business model, or operation and its processes may include: 

� Educating the next generation of innovators; 
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� Deepening STE skills; 

� Explore knowledge intersections (e.g. multi-disciplinary, STEM); 

� Equip workers for change; and 

� Support collaborative creativity (Carpenter, 2010). 

A particular note of exploring multi-disciplinary knowledge interactions is taken here. The interplay 

of STEM is underscored for generating collaborative creativity that grows healthy and sustainable 

economy.  These prerequisites reflect skills needed for the 21st century economic development as 

suggested by Starkweather (2005) and this type of innovative thinking will keep economy growing. 

Many developed countries have experienced this type of innovation in recent times; therefore the 

development of such structures should be of high interest to Nigeria in other to develop the skills 

that workers need in 21st century. The key is to prepare learners for their future, assist them in 

developing skills needed for the 21st century, and make them consider careers that can aid in 

building economic development for themselves and Nigeria. STEM education in Nigeria should 

stimulate innovative and inventive thinking. 

Recovering and Growing Nigeria’s Economy 

The submissions of Wushishi, Ohize and Ezenwa (2011) are apt here. They noted that Nigerian 

communities are very rich in traditional education and in multidimensional ways in the content 

areas of subjects like agriculture, local mathematics, and local crafts; in methods of creating new 

devices, local treatment of water, making of manure; in local geography, architecture, medicine, 

pharmacy, dying, weaving, metallurgy; etc. The need to build this indigenous knowledge and skills 

together with traditional or indigenous methods of teaching into modern Science and Technology 

curricula was advocated. There will be a high probability of enthusiasm and improved interest and 

understanding of students when local contents are so built into the curricula of study. 

The clamour for developing Nigeria’s indigenous technology is not to the preclusion of foreign 

technology. In respect of foreign technology, the idea of ‘technology transfer’ has been severally 

mentioned. The Zambia Secretary of Council at a training workshop of the Association of African 

Universities (AAU) on Universities-Industries Linkages held in 2016 in Zambia decried the practice 

of ‘cut and paste’ that African nations apply to foreign technology. He advocated that it should 

rather be ‘cut and adapt’ for any meaningful and sustainable technological growth in Africa. The 

adaptation phase is really where STEM should come to play. The advantage of any established 

advance technology should be taken in the context of the local environment. This may only be made 
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possible by taking such technology into our learning institutions to study critically 

the science, technology, engineering and mathematics of it. 

 

Conclusion 

The economic survival and growth of Nigeria will depend largely on her technological and 

industrial development. Some nations of the world have witnessed increased economic growth and 

prosperity in this 21st century. Such growth derived from how well the nations have been able to use 

new technological discoveries and innovations. The equipping of any nation for new technological 

discoveries and innovation that will bring about economic boom in the nation will depend on how 

well the nation is influenced by STEM. From the experience of several advanced nations it becomes 

obvious that serious attention to formal and non-formal education and training in STEM will help 

develop the required manpower for research and development for economic growth. 

Recommendations  

By way of charting a pathway to developing a healthy and robust STEM programmes for Nigeria’s 

economic recovery and growth the following recommendations are made:  

� Nigeria’s programme of Basic Science and Technology at the Junior Secondary School level 

should be adequately strengthened with manpower, equipment and facilities to catch 

potential scientists, technologists and engineers young; 

� Adequate manpower and facility equipping for science, technology and engineering 

institutions at all levels of education; 

� Training of competent indigenous manpower with experience and analytical skills to 

undertake engineering and industrial design for various branches of industry; 

� Restructuring of Nigeria’s STEM education programmes at all levels of education to 

embrace the application of local resources and production processes which will get further 

improved over time; 

� Strong political will on the part of government to promote STEM education and to fight 

corruption to its barest minimum if not totally rooted out; 

� Sustained economic policies on product ban to protect home-made products from unhealthy 

competition with foreign ones; 

� Review of STEM programmes’ curricula in the light of contemporary knowledge, skill, 

technology and indigenous processes and materials; 

� Increased funding for research, innovation and development;  
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� The dynamic nature of STEM must be appreciated by government at all 

levels and thus teachers should be exposed to regular training to keep abreast with current 

trends and evolving technologies; and 

� Policies to encourage the commercialisation of STEM research products in institutions of 

higher learning should be developed. 
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 REPOSITIONING STEM EDUCATION IN NIGERIA FOR INNOVAT ION, 

ENTREPRENEURSHIP AND ECONOMIC RECOVERY 

DR AKANO BENEDICT UBAWUIKE 

Department of Physics, Federal College of Education Kontagora, Niger State. 

. 

1.0 INTRODUCTION 

‘’Recession is just a word’’. I guess you all remember these words and I think Nigerians will ever 

remember Wednesday, 31st of August, 2016 for this controversial tweet alleged to have come from 

the tweeter handle of the Honourable Minster of Finance, Ms Kemi Adeosun. This I guess was to 

her a benign way of letting Nigerians know that the report of the National Bureau of Statistics about 

the sorry state of the Nigerian economy which has contracted by 20.06 % was after all not a big 

deal, as time and patience were all she felt was needed for us to wither the storm. Although the 

Minister quickly denied the ownership of the twitter handle through her spokes person, but the 

furore that followed this controversial tweet by the general public and the opposition signalled that 

the Honourable Minister was callous and insensitive to have trivialized an issue that portends life 

and death to the teeming Nigerian population who struggle to feed and to meet their daily financial 

obligations.  

At this time, does it really matter much to us if the above tweet actually came from the Honourable 

Minister or not?  The fact before us is that our economy did plunge into a recession, a fact the 

International Monitory Fund (IMF) and the Central Bank of Nigeria (CBN) have acknowledged. It 

has also been reported just few days ago that we have come out of recession, but the situation of 

things in the market is yet to change.   We like proverbial Ostrich cannot have our heads dipped in 

the sand while hoping the ailing economy would recover on its own accord. As President, 

Mohammadu Buhari, has always reminded Nigerians not to think that we have another country we 

can call our own, we must all put hands on deck to find ways of salvaging the economy. 

 It is in relation to this that I view the theme of this conference to be indeed topical and an idea 

whose time has come and for me therefore, I consider this to be an opportunity and indeed a 

privilege to be asked to share my views with you in this August occasion on how to fix the Nigerian 

economy through the instrumentality of Science, Technology, Engineering and Mathematics, 

(STEM) education. 
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I will endeavour to approach this paper by arranging the key themes of my discourse 

using this outline; 

�  Nigeria’s Economic Recession and its immediate causes; 

� STEM Education in Nigeria; 

� STEM, Innovation and Entrepreneurship Education and lastly, 

� Repositioning STEM Education for Innovation, Entrepreneurship and Economic 

Recovery in Nigeria. 

2.0 Nigeria Economic Recession and its remote causes 

Economic recession is a period of an economic downturn or decline in a nation and it is 

characterised by fall in the Gross Domestic Product (GDP), high rate of inflation, unemployment 

and decline in income, etc. According to the Investopedia (2017) the National Bureau of Research 

NBER defines economic recession as ‘’a significant decline in a nation’s economic activity which 

spreads across the economy, lasting more than a few months and normally visible in real GDP, 

income, employment , industrial production and wholesale – retail sales’’. The Gross Domestic 

Product according to the Wikipedia (2017) is defined as the total monetary value in dollars of all 

finished goods and services produced within the boarder of a particular country during a period of 

one year or a quarter. It is like a barometer for gauging the health of the economy of a country. 

A recession in specific terms therefore occurs when a country’s Gross Domestic Product diminishes 

in two consecutive quarters. The Nigerian Economy was therefore said to have officially gone into 

recession on the account of her GDP declining in two consecutive quarters.   The report of the 

National Bureau of Statistics according to the Vanguard Newspaper of 31st August, 2016, revealed 

that the GDP in the second quarter of 2016 recorded -1.5%, which was 1.7% lower than a negative 

growth rate of -0.36% recorded in the preceding quarter. With this report, the die was cast and the 

final official nail driven to the casket of an ailing and long bedridden economy that has solely 

depended on oil generated revenue.  

Some of the major immediate causes of the recession as noted by Noko (2016) and Orode (2016) 

are due to; 

� Poor economic planning which manifested in budget delays and bad exchange rate policy; 

� Fiat implementation of the Treasury Single Account (TSA); 
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� Government crackdown and cancelation of pipeline contracts which 

escalated militancy in the Niger Delta region and this implies a concomitant reduction in oil 

production and export; 

� Nigeria’s over dependence in foreign finished goods and services; 

� Poor economic management of the Nigerian economy by CBN and other members of our 

economic team etc. 

To discerning Nigerians, the recession has not come as a surprise, but was a disaster going to 

happen. Firstly, based on its early indicators such as unemployment, inflation, non-payment of 

teachers’ salaries, the recession was not a surprise at all and besides, the Nigerian economy has 

been on the watch list of the IMF and CNN. The signs of a recessed economy have been among the 

numerous economic woes Nigerians have experienced since the military era. It was like a child’s 

play when teachers were owed several months of unpaid salaries by the state and local governments 

and everybody thought it was just poor teachers affair. Today things have grown worse as people in 

secured employments; even bankers now have salary cuts and some, out-rightly losing their jobs on 

a large scale. Thanks to the Minister of Labour and Productivity who tamed the tide by his threat to 

revoke the licence of banks that go on retrenching their staff. 

Secondly, the other reason is the unwillingness of the Government to diversify the economy right 

from the period of the oil boom in the seventies to the last few years when the oil price fell to all 

time low value of $30 a barrel. This recession was therefore seen as a self-fulfilling prophecy 

because the economy has for all these years depended on only one product- the crude oil.  Nigeria 

before this time had multiple cash crops like Cocoa in the west, palm oil and coal in the east and the 

famous groundnut pyramids in the north. There were a lot of other resources and abundant food 

supply from agriculture. However, these were all gone with the discovery of oil. No doubt many see 

the discovery of oil in Nigeria as a curse rather than a blessing. Hence, Babalola (2016) has rightly 

put it that an economy largely dependent on oil and coupled with a high cost of running and 

maintaining an elephant political structure was always a recipe for disaster. 

There is hunger and poverty ravaging the Nigerian landscape in the face of abundant resources. In 

fact today over 46% of Nigerians live below the poverty line of one dollar a day, with more 

staggering higher percentages recorded in the northern parts of Nigeria as remarked by Emir Sanusi 

in a recent speech in Kaduna. It is for this reason that Chinua Achebe (1983) has written that  



13

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Nigeria is indeed not a great country but one of the most unpleasant places on earth. 

While this is sad to note, it is however not totally bad, since Kuln (1970) noted that crises could be 

viewed with much optimism as an essential element of a change process.  The recession is now 

causing the Government and well-meaning Nigerians to look inwards and think of ways to revamp 

and diversify the economy. What is needed at this time is to diversify our economy from crude oil 

export to industrialisation and food production. It’s a high time we started processing our raw 

materials to either finish or semi-finished products for export and for our industries through cutting 

edge skills from STEM education. This period of economic down turn should encourage STEM 

education. 

Again, the world is becoming more and more complex, it is also becoming clearer that the emerging 

world’s problems do not readily lend themselves cheaply to solutions from single disciplinary 

subject areas but from multidisciplinary subjects like STEM. In view of this, nations of the world 

wishing to maintain global leadership and cutting edge economic competitiveness now see STEM 

education as an option for equipping their youths with knowledge and skills for the solution of 

difficult problems. 

3.0 STEM EDUCATION IN NIGERIA 

STEM is the acronym for science, technology, engineering and mathematics, a term said to have 

been coined by Dr Judith Ramaley of the American National Science Foundation. In its early use, it 

was more or less a short hand for the four subjects in the acronym, but in recent years however, the 

definition has changed beyond being an acronym. STEM now describes a ‘meta discipline’ which is 

a creation of other disciplinary knowledge into a new ‘whole’, achieved by bridging the gaps in the 

subjects’ boundaries. There are several definitions of STEM in literature coming from educators 

within and outside the STEM family. The difference in the definitions arises from the fact many do 

not share same view in the interdisciplinary and unified understanding of STEM ( Breiner, 

Harkness, Johnson and Koehler,2012, Brown, Brown, Rearden and Merrill, 2011)  . A few of the 

definitions will be considered. 

 Morrison (2006) sees STEM as an interdisciplinary approach to learning where discrete subject 

areas such as science and technology are taught by incorporating engineering and mathematics into 

their curriculum and this presents a paradigm shift from the traditional teacher centred classrooms 

which treat these subjects in bits and pieces.  Another frequently cited definition of STEM is that of 

Tsupros, Kohler &Hallinen (2009), which defines STEM as the  
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‘’interdisciplinary approach to learning where rigorous academic 

 concepts are coupled with real world lessons as students apply 

 science, technology, engineering and mathematics in context 

 that make connections between school, community work and  

 global enterprise, enabling the development STEM literacy and  

with it the ability to compete in the economy’’ 

Rider- Betrand (2006) also defined STEM as an intentional and meta disciplinary approach to 

teaching and learning in which students uncover and acquire a cohesive set of concepts, 

competences and dispositions of science technology, engineering and mathematics that they transfer 

and apply in both  academic and real life contexts in order to be competitive in the 21st century. 

These definitions mention the use of integrative approach in the teaching and learning of the 

subjects rather than presenting them as separate subjects and real life application of STEM, and the 

cultivation of 21st century skills for solving life equations.  

Every well-conceived STEM program is therefore expected to have some degree of integration and 

a holistic presentation of concepts, competencies and dispositions of science, technology 

engineering and mathematics in solving real life problems. The American Ex- President, Barack 

Obama, had this view about STEM when he in a 20 minutes speech at the fifth white house science 

fair remarked that STEM is ‘’more than a school subject, or the periodic table or the properties of 

waves. It is an approach to the world, a critical way to understand and explore the world, and have 

the capacity to change it and share the accumulated knowledge …’’ (White House, 2015) 

This is however far from the conception and practice of STEM education in Nigeria, where science, 

technology, engineering and mathematics are still been studied at all levels of education as single 

and separated disciplines without any form of integration or emphasis on connections across the 

disciplines. In other words, what we have in Nigeria is S.T.E.M. and not STEM. The difference is 

that while STEM presents a commonality of knowledge among the disciplines, S.T.E.M. presents 

single disciplines separately taught as the STEM subjects.   For example, you will find below a 

diagrammatic illustration of the difference between the two. 
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Fig1a. Silo STEM (S.T.E.M.)               Fig 1b. Integrative STEM 

In fig 1a, we see what we have called the separated or silo STEM. In this approach each of the four 

subjects are taught as single subjects with the view that the synthesis of disciplinary knowledge 

would later be applied. This is what Anderson (2017) has referred to as the ‘Silos’. Owen (2017) 

remarks that just like the farmer uses silos for storing and separating grains, so do silos separate 

teachers, subjects and thought processes. Teaching STEM as silos makes students less proficient in 

the area of critical thinking, problem solving and acquisition of team building skills developed in 

integrating STEM as a discipline.  In fig 1b, we see an integrated STEM ( iSTEM) education where 

is the subject barriers are removed thereby creating a new whole discipline. 

The Science Teachers’ Association of Nigeria is the largest science teachers’ association in Nigeria 

and has put so much effort in popularizing STEM for over two decades now, but despite these noble 

efforts to popularize STEM, her usage of the term still remains at the level of mere acronym which 

makes one uncomfortable as to whether she actually understands STEM as an integrative 

multidisciplinary subject. In the earlier STAN conferences, the themes were limited to S&T, later 

STM, with the ‘E’ excluded and more recently STEM with the ‘E’ added. It can therefore be 

concluded that the term STEM is yet to be understood in Nigeria, and its implementation is still 

very poor as well. 

This paper is therefore is of the view that; 

� So far there is neither STEM education nor STEM curriculum in Nigerian Schools 

especially in its integrative form, either for the Primary, Secondary or the 

Universities; 
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� ‘STEM education’ in the secondary schools does not yet incorporate 

engineering and technology. Only science and mathematics are taught in silo manner 

approach in the primary and secondary schools; 

� Cutting edge STEM skills (key and soft skills) for competitive 21st century 
workforce is missing at all levels of Nigerian education. This results in our graduates 
being unemployable, simply because they lack employable skills; 

� There are no teachers qualified as ‘STEM teachers’ in Nigeria for now and no 
Universities training STEM teachers. 

� Skeletal STEM activities such as workshops, seminars and trainings are been 
organised in Nigeria, such as the ones of benignantsteminnov.org, WAAW 
Foundation, the Brainiacs STEM & Robotics, and a few other NGOs coming from 
the diaspora.   

The United States of America and other developed countries that have come to realise the need for 

interdisciplinary approach in the preparation of the oncoming generation with skills for 

competitiveness in the 21st century have started to implement integrative STEM (iSTEM) in their 

K-12 educational system i.e. from kindergarten to 12 years. In this program there is a high level of 

integration and a holistic presentation of concepts, competencies and disposition of science, 

technology, engineering and mathematics. They emphasise the use of projects and others hands on 

activities. Pupils are engaged in designs of projects geared towards solving life problems. 

3.1 Levels of Integration in STEM 

The integrative approach is one method that is strongly recommended for an efficient STEM 

education. In the US, several educators, reformers and authors involved in STEM education have 

emphasised integrative approaches and indeed STEM integration is rooted in the early works of the 

American progressive movements and those of the socio cognitive research movement. (Dewey, 

1938 & NRC, 2000). 

Three levels of STEM integration approaches proposed by Drake and Brain (2004) and Vasques 

(2014) are the disciplinary, multidisciplinary, inter-disciplinary and trans-disciplinary levels of 

integration which they suggested to fit an integration continuum that begins with disciplinary at the 

bottom and ends with trans-disciplinary approach at the top. Disciplinary approach to integration 

therefore involves students learning concepts  and competencies in separate subject areas, while in  

multidisciplinary level of integration students are made to learn concepts and skills separately in 

each discipline but with reference to  a common theme.  In the interdisciplinary approach students 

learn concepts from two or more disciplines that are tightly connected together so as to view to 
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deepen their knowledge and skills, while in the trans-disciplinary level students 

undertake real world problems by applying knowledge and skills from two or more disciplines. 

4.0 INNOVATION, ENTREPRENEURSHIP AND STEM SKILLS 

There is a nexus between innovation, entrepreneurship and STEM education. STEM education 

supplies the required skills, knowledge and competencies that drive innovation and 

entrepreneurship and the creation of a competitive edge in knowledge based economies. The 

businessdictionary.com defines innovation as a process of translating ideas into replicable goods 

and services that have monetary value. An innovation therefore involves the following; 

� A new product, process or service;  
� It has impact on the society in the now and the future; 
� It  improves  what is already existing in an incremental or transformational scale; 
� It has monetary value; 
� It involves other people; hence it is often a team activity. 

Innovation as a team activity begins with creativity. This is so because creativity enables one to 

generate novel ideas, while innovation helps one to translate the idea to a useful application. In 

many occasions the innovator may be the owner of the idea that drives the innovation, but at times 

he may work with an idea generated by another person. The Entrepreneur is also part of the 

innovation team however; he is the last man in the innovation chain. When an innovator creates a 

new product, process or service that has societal value, his effort will not be rewarded until it gets to 

the market. This is where the entrepreneur comes in as the one who takes it to the market thereby 

giving it a market value. 

 The entrepreneur therefore takes considerable initiatives and risks in the start-up and management 

of his business, and very often can also be seen as an innovator of new ideas and business 

processes. (Investopedia, 2006). The value of innovation is therefore realised by the entrepreneur, 

hence the World Bank (2015) has recognised innovation and entrepreneurship as key players in 

addressing developmental challenges of nations of the world. For innovation and entrepreneurship 

to impact the economy, the required key and soft skills required must come from STEM education. 

These are the set of skills graduates of science, technology, engineering and mathematics are 

expected to possess which are required in today’s workplace and they include the following skills; 

�  Problem solving skills. Problem is solved when they are broken down from complexity to 

simpler components by recognising the cause and effect relationships amongst the various 

parts. 

� Analytical skills for research, project planning and drawing inference from research results.  
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� Mathematical skills for measurement and calculations. 

� Communication and cooperative skills to present ideas relate with customers and interact 

with partners. 

� Leadership skills to lead projects and help customers. 

� Technical skills to trouble shoot source of problems and to repair machines or debug 

operating systems, and to stay abreast of new soft wares and equipment. 

The importance of these skills cannot be overemphasized as it is the avenue for youths and our 

country to compete globally, create employment and ensure the wellbeing of her citizens. With 

youth unemployment in Nigeria at 25%, it is ironical to know that there are large numbers of jobs 

that are unfilled. These jobs require high skills and knowledge backgrounds in the science, 

technology, engineering and mathematics and cannot be occupied by just any applicant. Employers 

of labour in this country are today in deep frustration because our graduates are unemployable. All 

over Africa, the story seem to be the same because most STEM jobs are been done by 

multinationals from China, India and the US. According to Jamme (2015), 87 construction teams 

came to Kenya in 2014 from China for the construction of the Standard Gauge Railway, while the 

Kenyans were left out of the job. 

 Research by DiaBden, Oni and Adekola (2000) have come up with the result that Nigerian 

graduates lack employable skills which are synonymous with STEM skills. There seem to be a 

disconnect between what our institutions are teaching and what the industries are looking for. Even 

the large volumes of thesis and projects undertaken by students in Colleges and Universities and 

Research Institutes remain at the library shelves, simply because the industries cannot use them. 

There ought to be some sought of synergy between the Colleges, Polytechnics, Universities and 

Private Sector in order to ensure the type of collaboration that will result in Research and 

Development. 

5.0 REPOSITIONING STEM FOR INNOVATION, ENTREPRENEUR SHIP AND 

ECONOMIC RECOVERY  

From the foregoing, it has been established that an effective and integrative STEM education is 

essential for the knowledge, skills and competencies required for competitiveness in the 21st century 

economies. STEM education is what we need at this time when our economy is struggling and 

youth unemployment is increasing every day. According to the theme of this conference, STEM 

education in Nigeria could be repositioned to achieve the noble goals of the integrated STEM 

education that will result in an economic recovery in Nigeria. The way forward therefore is to 
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realise that the national policy on education has established that education in an 

instrument par excellence for effecting national development and to see the numerous examples of 

other countries that have effectively utilized education through the ages to solve their national 

problems, and to have the moral and political will to do same. 

For instance, in October, 1957 Russia has not only overtaken the US in space science by launching 

the Sputnik into space, but the thought that she could use the expertise in dangerous weaponry to 

hurl thermonuclear warheads on American cities caused strong feelings of fear, anger and insecurity 

amongst Americans. The Sputnik made it abundantly clear to the Americans that it was in their own 

national interest to reform their education. Part of the strategic response to deal with this 

psychological panic taking hold of the people by the Federal Government was to prioritise 

education through increased funding and the National Defence Act of 1958 passed by the American 

Congress to reform the curricula of mathematics and rocketry science and physics. (Powell, 2007).  

These efforts continued till 1961 when President J.F. Kennedy challenged Americans in a speech ‘’ 

I believe this nation should commit itself to achieving the goal before this decade is out, of landing 

a man in the moon and returning him safely to earth’’, and in just few years the result was 

phenomenal because in July 20, 1969, American astronaut, Neil Armstrong walked on the moon as 

the first human to do that.  This singular example without mentioning others reveals how education 

can be utilised to achieve national objectives. We must note that this great achievement came 

through education and we can do the same.  

The state of education, especially STEM in this country is still in a sorry state and nothing can be 

achieved through our educational system except there is a serious reform, a reform of the type 

endangered Americans undertook at the wake of the Sputnik.  The concern is therefore high among 

the public and science professionals that the traditional teaching methods still persists in our 

classrooms, despite the fact that age long theories of learning emphasize the necessity for learners to 

construct their own knowledge. It is also most frustrating to note that while the English speaking 

western countries have since the beginning of late 1960s and early 1970’s opted for the inquiry and 

student centred learning methods which has helped them achieve scientific breakthrough, not only 

in improving their standards of living but in putting their flags on the moon, Nigeria after decades 

of independence and huge financial investments in educational and curricula reforms still have 

didactic methods: chalk and talk, rote learning and memorization as dominant methods of 

instruction in her science classrooms.  
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For instance, Okebukola (1997) captures this scenario well when he remarked that 

the average Nigerian STEM class begins with a brief chat as an introduction by the teacher and is 

followed by the reading of notes to the students and ends with the teacher leaving some notes 

behind for the class captain to copy for his mates during any available free period.  The prevalence 

of use of traditional teaching is very common everywhere in Nigeria and has been labelled as one of 

the reasons for students’ poor performance and low enrolment in the School Certificate Science 

Examinations (Ugwu, 1989; Okebukola, 1997; Ogunmade, 2005).  The use of obsolete and 

traditional methods of instruction has not only resulted in students’ poor performance, low 

motivation and an aversion for science, but has given the common impression that STEM is hard, 

dull and very boring to learn.  

 The fact therefore remains that our STEM education has not functioned adequately in view of 

multifaceted problems bedevilling the system and the poor performance of students in science 

examinations being recorded locally and internationally (STAN, 1992). The way forward therefore 

is that concerned educationist, the public and private sector and the Government ought to at this 

time begin to re-examine and re-conceptualise new ways of teaching STEM that are both pragmatic, 

skill centred and integrative. This rethinking should call for a paradigm shift from the STEM 

education based on silo approach to one that emphasizes integration, hands on activities and 

encourages problem solving, innovation and entrepreneurship at least in the nursery and primary 

schools. 

5.1 What must we do?  

5.11 Curricular reform in STEM education 

 The government and educational authorities should introduce STEM curriculum and instructional 

materials as part of curricula reforms that addresses the current economic crises in the country. This 

curriculum must integrate innovation and entrepreneurship education into the STEM program and 

the emphasis should be to raise young generation of people with STEM skills that will be the future 

innovators and entrepreneurs of tomorrow. Case studies of innovators and entrepreneurs like Steve 

Jobs, Bill Gates, Dangote etc. should be part of the curriculum. Okpala (2014) has suggested that 

the following elements should be the integral part of the design of STEM curriculum that seeks to 

initiate innovation; 

� To be trans disciplinary in approach; 
� To be driven by standards that compliment trans disciplinary philosophy 
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� To be problem- based  and performance based; 
� To be digital in format, coupled with digital technologies etc 
� To be linked to the real world challenges 

5.12 Increased funding for STEM education 

To realise an effective STEM education, there is the need for increased funding. The Government 

should borrow a leaf from the response of the US to the Sputnik and see to it that sufficient fund 

required training teachers to use the right strategies that gets more students interested in STEM and 

the provision of instructional gadgets and textbooks are provided. The Government should also seek 

partnership with of the private sector as the government cannot do it all alone. The US government 

under the Obama administration apart from spending $3m annually on STEM education announced 

in 2015 of over $350 million as a private sector commitments to inspire and prepare more boys and 

girls to excel in STEM. (The White House, 2015). We need to see this quantum of funding coming 

from the government and the private sector in Nigeria. 

5.13 Hands-on STEM Pedagogue should be encouraged 

STEM education is about hands- on experience as the path to learning is open- ended as long as 

time and resources permit.  Government should encourage use of hands-on learning approaches 

which involves the process of developing ideas and experimenting to see what works the best as 

part of problem solving skills students should learn. STEM lessons should focus on the real life 

issues and problems which should be guided by engineering design process. Activities such as 

Robotics, building computer apps, web designs and three D printing, young engineering projects 

and Science fairs are a must for effective STEM education. 

5.14 Create opportunities for students to participate in innovation and     entrepreneurial 

contests 

Another way of encouraging active engagement on hands-on is by allowing students participate in 

regular innovation, entrepreneurship and creativity contest. This can be a way to set our students in 

the path of creativity and innovation and business start- ups. The use a science clubs, junior 

engineers, science week for science fairs and exhibitions should be encouraged. 

5.15 Changing students’ mind-set from seeking employment after graduation to owners of 

companies through Possibility Thinking 

It is very true that our students graduate from school thinking of working for X Y Z companies, and 

little do they think of becoming employers of labour themselves. Part of the work of educationist is 
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motivating our students to think big and see the sky as not just the limit but the 

beginning. Exposing our students for career talks, motivational speakers from successful 

entrepreneurs and innovators could serve as spring boards to catapulting our students beyond the 

walls of mediocrity and poverty. We must remember that much of America’s success stories of 

wealth creation and industrialisation have come from the efforts of the positive and pragmatic 

thinkers like William James, Norman Vincent, Napoleon Hill etc. Our college been a teacher 

training institution does not mean all our graduates must end up as teachers. Through innovation, 

entrepreneurship and STEM education repositioning, we can have owners of industries arising from 

the school of sciences, owners of business like Dangote and the Steve Jobs with sufficient 

motivation and encouragement. 

6.0 CONCLUSION 

In this paper, effort has been made to define STEM education and how its integrative approach can 

result in the inculcating of knowledge, high level skills and competencies required in the 21st 

century work place. It has also been shown that STEM education in its integrative form is yet to 

take root in Nigeria and that the STEM subjects are taught as separate sciences  still lack inquire, 

hands-on experiences and digital gadgets that should motivate, interest and draw more students to 

STEM. So far it does not seem our Government is making concerted efforts to use STEM education 

as an instrument par excellence for building a new generation of innovators, business leaders and 

scientist for 2ist century and beyond. A number of suggestions have been given as a way forward 

which may help to reform STEM education in Nigeria. All stakeholders in education should make 

efforts to ensure STEM education is given its rightful place so that Nigeria and the African 

continent will not continue to lose out to the developed countries. 
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Abstract 
The advantages of face over other biometric technologies made it popular in different areas such as 
security authentication, border checkpoints, Human Robot Interaction (HRI), surveillance among 
others. Although many face recognition techniques have been introduced which demonstrated 
significant promise, yet there are less studies on the effect of a particular algorithm in terms of 
different attributes of face challengies. Subsequently, this makes face recognition trickier since there 
is less concern of the effect of each algorithm over illumination compensation, noise reduction, 
quality degradation etc. The current study, put forward a feature extraction technique using Discrete 
Cosine Transform (DCT) to compare the performance between Gabor filter and Histogram 
Equalization, so that the effect of Gabor filter technique over illumination compensation can be 
analysed. However, the benefit of hybrid system using the Gabor and the extent to which it 
improves other algorithms were realized. Therefore, rigid template matching was employed to 
measure the similarity using correlation. And the experiments were conducted on Yale face 
database and Olivetti Research Laboratory (ORL) database. The results of Gabor filter show 
significant improvement over the existing normalization technique and increase the decorrelation 
power of other algorithms by 7.35%. Finally, the benefit of hybrid system using Gabor was 
investigated on prominent appearance based techniques: PCA, LDA, KPCA and KFA, and 
significant benefit of 99.38% was reported on Gabor+LDA.                                                                                                                                                                                                                  
 
Keywords −̶̶   Gabor filter; Appearance based techniques; Face recognition; Illumination 
normalization; DCT; Template matching. 
 
1.   Introduction 
The study of biometric system is growing rapidly since recognition of individuals has become a 
fundamental task for human life. There are many types of personal authentication systems that were 
developed for variety of purposes. Sophisticated commercial systems do perform face recognition, 
palmprint recognition, fingerprint identification, image registration and image matching in real time 
[1]. However, common physiological biometric systems used in security rely on face, palmprint, 
fingerprint, iris features and hand geometry [2]. Meanwhile, most of the commercial systems have 
developed innovative methods for individual identification and registration [3]. Apparently, human 
face recognition is one of the most popular physiological biometrics due to its unique characteristics 
for personal recognition. The human face recognition has increased significantly over the past 30 
years, and has become a major research area since traditional means of security authentication such 
as passwords and ID cards are no longer reliable, and nor convenient enough [4], [5]. Face 
recognition offers a non-intrusive, and perhaps the most natural way of identification. It is essential 
for interpreting facial expressions, intentions, human emotions, and behaviors, which needs 
prediction in smart environments [6]. Although other biometric authentication methods based on the 
physiological characteristics can be used, but cooperation of the users during identification is 
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necessary. Whereas authentication using face is intuitive and does not have to rely 
on users to cooperate [7]. And most of the analysis of profile or frontal face images is effective 
without the knowledge or cooperation of an individual. Application areas for face recognition 
technology are broad, this includes identification for law enforcement, matching of photographs on 
passports or driver’s licenses, authentication for secure banking and financial transactions, video 
surveillance usage and automatic screening at airports for known terrorists. Therefore, the process 
of face recognition identifies or verifies a person in question by comparing input faces with face 
images initially stored in a database.  
 
Moreover, face is a complex natural stimulus that differs dramatically from the artificially constructed data. 
The variations in a single face can be very large, while that of different faces can be small [8]. For this 
reason, there is always difficulty in analyzing and recognizing the human faces in computer vision. Hence, 
the field attracts significant research efforts. Most of the researches on face recognition fall into two main 
categories [9]: holistic-based and feature-based. Holistic which is the global approach to face recognition 
relies on encoding the entire facial image, while feature-based approach to face recognition, relies on the 
detection and characterization of individual facial features. It is known that, variations on facial appearance 
caused by illumination or expression can alter the coefficients’ values in a holistic representation scheme. 
Thus, face recognition remains an unsolved problem under the conditions of pose and illumination 
variations. And it is one of the most challenging tasks in artificial intelligence and pattern recognition [10].  
Gabor filter and DCT are well known techniques used in facial recognition. The Gabor filter was first 
introduced by David Gabor in 1946 and it was later shown as models of simple cell receptive fields [11]. 
Gabor features are less sensitive to illumination variations, pose, and expression than the holistic features 
such as Eigenface [12]. Face representation using the Gabor features has been a research interest in image 
processing, computer vision and pattern recognition. The Gabor filters exploits salient visual properties such 
as spatial localization, spatial frequency characteristics and orientation selectivity [13]. Generally, face 
recognition using Gabor filters is proved to be an effective means in human facial features extraction [12].  
 
Ahmed et al. in [14] initially introduced the DCT in the early seventies. Since then, the DCT has 
become very popular, and several versions of it have been proposed [15]. Various approaches have 
been presented to boost recognition accuracy of the DCT. The DCT has been a popular technique of 
transformation used in signal and image processing. It’s very good in energy compaction, where 
most of the information tends to concentrate in upper part of the DCT coefficient representing a 
low-frequency. Several researchers used the DCT for feature extraction in face recognition 
applications  [8], [16], [17], [18], [19], [20], [21],. It possesses low computational complexity and 
very effective technique that promotes recognition. The DCT exploits inter-pixel redundancies to 
render excellent decorrelation for most natural images [22]. Additionally, each DCT coefficient can 
be independently encoded without losses. Recently, an advanced DCT through histogram was 
developed in [23], which improves the compression ability of the DCT.  
 
Using holistic features to make recognition, the existing single algorithms are not very effective 
under the conditions of varying pose and illumination. Illumination normalization is a preprocessing 
technique that compensates for the different lighting conditions [24]. Recognition under 
uncontrolled illumination conditions is a major concern and a great challenge for recognition of real 
life applications [25]. However, illumination appears in image as noise and causes false-accept or 
false-reject. It is therefore necessary to study the extent to which each algorithm contributes to the 
compensation of this illumination. Although researchers do enhance the contrast of an image while 
carrying out the preprocessing stages, but in many times this option may not be adequate since 
different databases has different luminance variations and there is no standard threshold in which to 
fix all the databases. Additionally, images are acquired under various environmental factors and it is 
difficult for all algorithms and classifiers to recognize the faces with poor illuminations. Therefore, 
many researchers have tried to develop face recognition techniques insensitive to image 
degradations caused by uncontrolled environments [26] [27]. More of these challenges are solved 
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using hybrid systems, and the Gabor filter is one of the successful approaches 
exploited for the hybrids. To the best of the authors' knowledge, the performance of Gabor 
technique towards normalization (illumination) has not been accessed. And the DCT has not been 
used to discover the effect of another algorithm.  
 
Therefore, the main objective of this study is to test the performance of Gabor filter in terms of 
reducing the effect of illumination from an image and to discover the extent to which discriminating 
performance of some feature extraction techniques are increased when hybrid with the Gabor. The 
benefit of hybrid system is so much that it tackles many challenges within a system structure and it 
is the best way to test the efficiency and flexibility of most algorithms. The performance evaluation 
is carried out using PCA, KPCA,LDA, and KFA. Eventually, the use of DCT as a basis of 
evaluating the effect of Gabor shows that the performance of the DCT can be improved 
significantly. The study aims to prove the significant benefit that can be deriving from Gabor filter 
when incorporated with other techniques. It will also expose the robustness of Gabor filter 
comapared to traditional illumination normalization techniques that increase the dynamic range of 
an image.  

 
2.   FEATURE EXTRACTION USING GABOR FILTER AND DCT 
It is usual to reduce the dimension of either the original or preprocessed image data. If that can be done 
without losing significant information, then the resulting models will require fewer parameters. And it will 
be faster to learn and be used for inference [28]. Dimensionality reduction moves the variables from the 
original coordinate system to the reduced coordinate system within the manifold. A Gabor filter has good 
performance for feature extraction, but it is time consuming and sensitive to non-linear distortions and 
rotations [28]. However, it is a local narrow band pass filter which is selective to both orientation and spatial 
frequency [29]. It is commonly used in face and character recognition. The two dimensional Gabor filter is 
defined in equation 1. 

f�x, y, ϕ, σ�	, σ
� � exp	 �� �
� 	���

�
��� � ���

����� �	exp	 �i � ��! "			 
Where R� � x cosϕ � y sinϕ		and	R� � �xsinϕ �ycosϕ	 
The ‘λ’ and ‘ϕ’ are wavelength and orientation of sinusoidal plane wave respectively. While σx and 
σy are the standard deviations of Gaussian envelop along x-axis and y-axis respectively. The 
response of Gabor filter is the feature obtained by convolving the filter with an image. The Gabor 
filter of orientation ϕ is resulted due to a rotation of the x-y plane by the angle ϕ. The value of the ϕ 
is given by ϕ=	Π+k � 1./m, k � 1...m, where m represents the number of orientations.  
The DCT is used as feature extractor since it provides a good compromise between information 
packing ability and computational complexity [21]. Subsequently, the coefficients of DCT with 
large magnitude are mainly located in the upper left corner of the DCT matrix representing the low 
frequency. On the other hand, the coefficients with lowest magnitude are situated at the bottom 
right corner of the matrix representing the high frequency coefficients. Therefore, for efficient 
evaluation of decorrelation among images used in this study, all coefficients including DC and AC 
are used. The typical representation of DCT matrix is shown in Figure 1. The Gabor filter technique 
can be applied on the appearance based techniques to increase the discriminating ability. With 
appearance-based methods, image filters, such as Gabor wavelets, are applied to either the whole-
face or specific face-regions to extract the appearance changes of the face [30]. The definition of the 
two-dimensional DCT for an input image A and output image B can be written as in equation 2. 
 

 
 

(2) 

(1) 
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Figure 1. The representation of DCT matrix of 8x8 coefficients. 

 
 
2.1   Template Matching 
After selecting the most relevant information from a face image, then using similarity measures, the 
extracted features are matched through a database of previously stored features to perform a face 
recognition. The face recognition procedure compares an input image of unknown face against a 
database and reports the percentage of a match [7]. In this paper, the similarity measure using 
correlation is employed for the template matching which is a simple learning algorithm, and 
simplest approach to pattern recognition [31]. In this approach, the query patterns are matched 
against the stored templates while rotation and translation are taking into account. The function 
corr2(), computes the correlation coefficient using equation 3. The relation can easily predict the 
extent to which two images are similar or dissimilar.  

 

Where = mean2(A), and = mean2(B).  
 
3.   Materials and Methods 
Two research databases were used to test the effect of Gabor on illumination normalization during a 
preprocessing stage. ORL database from England contains 40 distinct subjects of 10 different 
images each. And Yale face database contains 165 face images of 15 individuals. There are 11 
images per subject, one for each facial expression or configuration. Samples of ORL and Yale face 
database are shown in Figure 2. The sizes were reduced and for suitability, the whole images used 
in this experiment were converted in to JPEG format. In addition, Mat lab R2013a and R2012b 
were used. 
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where and 



29

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Figure 2.  The set of 10 images for one subject from ORL face database (first row) 
and Yale face database (second row) 

Therefore, the proposed scheme consists of two phases. In phase I, the DCT of the normalized face 
(using histogram equalization) was computed and retained all the subsets of the DCT coefficients as 
a feature vector describing the face. This was matched with several images from different subjects, 
so that each image from the first subject is matched accross the remaining images of the nine 
subjects in the database, until 90 results were obtained from the two databases (five subjects per 
database).  
In phase II of the experiment, the input images were filtered using the Gabor, and obtained the 
magnitude of the Gabor filter. In addition, the edges of the images were smoothed using image 
sharpener. Then DCT was applied on the Gabor results to obtain the DCT matrix. All the 
coefficients obtained from this were matched similarly to that of phase I. Both the phases' vectors 
were matched with other images of different subjects as explained using template matching to 
determine the similarity between each two entities, and average of the results were computed. The 
proposed block diagram is shown in Figure 3.  
 
 
 
 
 

 

 
 

 

 
 

Figure 3. The Framework of the proposed scheme 
 
 
3.1 Cross Product Matching (CPM): 
The idea describing the inter-subject matching process using product rule is displayed in Equations 
1, Equation 2, Equation 3 and Equation 4. From this matching, following equations are deduced. 
 

where < is the number of cross products of first subject (10 images) matched on the remaining nine 
subjects (90 images), = and > represent  rows and columns. 

?@AB1CA	DEBBAF1GHE> �IJEBB+?, K.
LM

NO�
 

 
where JEBB+?, K. signifies correlation values of an image ? over another image K. 
 
 
 
 
 
 
 

< � =Q>        (1) 

            (2) 
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Each element in a row say 10, represented by m is multiplied (matched) by another element in a 
column of ′B′  say ;0, represented by ‘n’. ‘A’ is a matrix of the first subject considered as matched 
subject while ′B′ is the matrix of the nine subjects considered as fixed subjects. And m denotes 
subject number which varies across the row in matrixK, while n	denotes image samples which 
varies across the row in matrix A. The first digit stands for a subject while the second digit stands 
for a sample in that subject. This implies that, 10-	19 are for subject one, ;0-	;9 for subject two, 
until Y0-	Y9 for subject ten. While Z stands for a cross product of the two matrices. This matching 
technique was used to measure the similarities and extent to which Gabor filter eliminates the effect 
of illumination.  
 
A Gabor filter is commonly used in faces and character recognition. The two dimensional Gabor 
filter is defined in Equation 5. 

							f�x, y, ϕ, σ�	, σ
� � exp	 �� �
� 	���

�
��� � ���

����� �	exp	 �i � ��! "			 
 
where R� � x cosϕ � y sinϕ		and	R� � �xsinϕ �ycosϕ	. The ‘λ’ and ‘ϕ’ are wavelength and 
orientation of sinusoidal plane wave respectively. While σx and σy are the standard deviations of 
Gaussian envelop along x-axis and y-axis respectively. The response of Gabor filter is the feature 
obtained by convolving the filter with an image. The Gabor filter of orientation ϕ is resulted due to 
a rotation of the x-y plane by the angle ϕ. The value of the ϕ is given by ϕ=	Π+k � 1./m, k �1...m, where m represents the number of orientations. The Gabor filter technique can be applied on 
the appearance based techniques to increase their discriminating ability. With Appearance-based 
methods, image filters, such as Gabor wavelets, are applied to either the whole-face or specific face-
regions to extract the appearance changes of the face [31]. 
 
3.2 Hybrid using the Gabor  
It is known that, variations on facial appearance caused by illumination or expression can alter the 
coefficients’ values in a holistic representation scheme. It is good to study the effect of illumination 
compensation that can be derived from each algorithm. Since some of the normalization algorithms 
diminish the performance of some algorithms. Perhaps, some algorithms might be used for feature 
extraction, while eliminate the illumination variations.  
 

 (3) 

(5) 

(4) 
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Gabor filter and DCT are well known techniques used in facial recognition.  
 
Using holistic features to make recognition, the existing single algorithms are not very effective 
under the conditions of varying pose and illumination.  It is therefore necessary to study the extent 
to which each algorithm contributes to the compensation of this illumination. Although, researchers 
do enhance the contrast of an image or apply one of the IN techniques, while carrying out the 
preprocessing stages, but in many cases this option may not be adequate. Since different databases 
have different luminance variations and there is no standard threshold in which to fix all the 
databases. Additionally, images are acquired under various environmental factors in a real world. 
However, it is difficult for all algorithms and classifiers to recognize the faces with poor 
illuminations. More of these challenges are solved using hybrid systems. The Gabor filter is one of 
the successful approaches exploited for the hybrids. To the best of the author’s knowledge, the 
effect of this technique (Gabor) towards normalization (illumination) has not been measured using 
DCT. 
Therefore, the main objective of the first experiment is to test the performance of Gabor filter in 
terms of reducing the effect of illumination from an image, and to discover the extent to which 
discriminating performance of some feature extraction techniques are increased when hybrid with 
the Gabor.  
The reason why Gabor filter was exploited in this thesis is:  
i) Gabor filtering overcomes the local distortions caused by variance of illumination. Meanwhile, it 

takes care of pose and expression. In addition, relevant frequency spectrum is captured in all 
directions in order to extract features aligned at specific angles (Abhishree et al., 2015).  

ii) To further compare the performance of hybrid system with the proposed technique (ASDCT). So 
that more evaluation is achieved with the same Appearance based technique computed in [34] 

iii) To examine the major benefit associated with hybrid system and why many hybrid systems 
improve performance of single techniques.  
 
The depth performance evaluation was carried out using PCA, KPCA, LDA, and KFA. The DCT is 
employed as a basis of evaluating the effect of Gabor on normalization (illumination). The study 
aims to prove the significant benefit that can be derived from Gabor transform when used with other 
techniques. It will also expose the robustness of Gabor compared to traditional illumination 
normalization techniques that increase the dynamic range of an image.          
 
3.3 Experimental Set Up for Gabor  
The current study put forward a feature extraction technique using DCT to compare the 
performance between Gabor filter and Histogram Equalization, so that the effect of Gabor filter 
technique over illumination compensation can be analyzed. Two research databases were used to 
test the effect of Gabor on illumination normalization during a preprocessing stage. ORL database 
was used for the hybrid.  
Additionally, to analyze the benefit of hybrid system using the Gabor filter, the following popular 
appearance based algorithms (PCA, KPCA, LDA and KFA) were exploited. The Gabor magnitude 
features were obtained on the ORL face database, then each technique was constructed, and 
similarity matrix was computed. The results were evaluated and performance metrics were 
presented. In all the experiments, training was performed using three images from each individual 
in the database and remaining seven were used for subsequent testing. The performance 
effectiveness of each algorithm on the Gabor was measured and evaluated by verification rate using 
MAHCOS distance similarity. Figure 4 depicts the hybrid process.  
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Figure 4: Process of hybrid techniques using Gabor 
 
Initially, the preprocessing excludes illumination normalization but includes image sharpening, and 
the results were generated. Similarly, the illumination normalization was included in the 
preprocessing stage to further compare the performance of the Gabor over illumination 
enhancement. Image sharpening was included in Mat lab R2013a to smooth the sharp edges and 
enhance them effectively. Applying two feature extraction techniques is at the expense of image 
quality. Hence, image sharpening protects image quality and is therefore expected to increase 
recognition accuracy. 
 
Additionally, to analyse the benefit of hybrid system using the Gabor filter, the following popular 
appearance based algorithms (PCA, KPCA, LDA and KFA) were exploited. The Gabor magnitude 
features were obtained on the ORL face database, then each algorithm was constructed, similarity 
matrix was computed, the results are evaluated and performance metrics were presented. The 
algorithm steps for the implementation of Gabor is highlighted.  
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In all the experiments, training was performed using three images from each individual in the 
database and remaining seven were used for subsequent testing. The performance effectiveness of 
each algorithm on the Gabor was measured and evaluated by verification rate using Mahalanobis 
Cosine (MAHCOS) distance similarity.  
 
4.   RESULTS AND DISCUSSION 
The higher the measure of correlation (results of the matching) the more similar the images are. 
Hence, lower correlation value is expected between two different images of higher dissimilarity. 
The average correlation results obtained from ‘phase I' is 0.9318 and that of ‘phase II' is 0.8583, 
there is a percentage difference of 7.35%. This implies that, Gabor filter has higher discriminating 
performance than the Histogram Equalization since measurements were carried out among different 
images in the database. Thus, lower correlation results are expected 
  
4.1 Gabor without Illumination Normalization 
After discovering the effect of Gabor on illumination compensation, hybrid face recognition 
systems using the Gabor filter was conducted, the normalization (illumination) was initially 
performed during the preprocessing stage.  
To analyse the recognition process, PCA, LDA, KPCA and KFA were applied on the Gabor 
magnitudes accordingly. The False Acceptance Rate (FAR) produced the verification results, while 
the Rank produced the recognition results. However, the performance effectiveness of each 
algorithm was measured and evaluated by verification and identification rate using MAHCOS 
distance similarity. The ROC and CMC curves of the results obtained from testing 400 images of 
ORL database on Gabor-PCA, Gabor-LDA Gabor-KPCA, and Gabor-KFA are plotted in figure 5, 
figure 6, figure 7, and figure 8 respectively. The results are summarized in in figure 9. 
 
 
 

Gabor hybrid implementation 

Input: images from ORL database (k) 
Output:  VR of each hybrid method in % 
Begin 
for  k  =1  

      Load sample image of size ([128 128]); 
        Convert RGB to gray; 

Segment the image; 
Filter the noise; 
Sharpen the image; 
Construct Gabor filter bank of 8x5;  
Perform data partitioning;  
Construct x subspace 

for  x= PCA, KPCA,LDA, and KFA; 
Compute similarity matrix; 

Evaluate similarity matrix. 
end  

           increment to k 
for  j from i+1 to n 

                        until k=400 
               end 

End  
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Figure 5. ROC and CMC Curve of Gabor and Principal Component Analysis  

 
Figure 6. ROC and CMC Curve of Gabor and Linea Discriminant Analysis  

  

 
Figure 7. ROC and CMC Curve of Gabor and Kernel Principal Component Analysis  
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Figure 8. ROC and CMC Curve of Gabor and Kernel Fisher Analysis 

 

.  

 
Figure 9: Hybrid techniques of Gabor without illumination normalization  
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4.2 Gabor with Illumination Normalization   
Another hybrid systems were conducted without illumination normalization, but using image 
sharpening to smooth the images. The results obtained using this approach, by testing 400 
images of ORL database on Gabor-PCA, Gabor-LDA, Gabor-KPCA, and Gabor-KFA were 
plotted in Figure 10.  
 
 

 

 

 

 

 

 

 

 

               Figure 10. Verification results on the evaluation/test set 

The ROC curves corresponding to verification rates are presented at different False Acceptance 
Rate (FAR). From the figures, it is clearly evident that the performance of each technique is 
improved significantly with atleast 7.35% on its usual performance due to illumination 
enhancement power of Gabor filter.  
Table 2 shows a comparison of hybrid Gabor over Appearance based techniques. It can be 
observed that, Gabor hybrid with illumination normalization (Gabor + IN), performed lesser 
compared to Gabor hybrid without illumination normalization (Gabor without IN + Image 
sharpening). The latter is significantly improved and better than the Gabor + IN. It is clearly 
evidence that the performance of each technique is improved significantly with at least 5% on its 
usual performance due to illumination enhancement power of Gabor filter. This supports the 
discovery that Gabor boost the illumination compensation efficiency with up to 7.35% over the 
traditional IN.  
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Table 2: Comparison of Gabor with and without illumination enhancement 

 Verification Rate (%) 
PCA LDA KPCA KFA 

Gabor + IN 92.22 93.9 90.00 93.32 
Gabor Without 

IN + Image 
sharpening 

97.50 
 

99.38 
 

95.00 
 

98.13 
 

 
 
 
4.3 Vivid Clarification 
1. From the results, significant improvement can be observed compared to previous results of 

Appearance based techniques. This proved the fact that Gabor filter overcomes illumination 
since it can eliminate the local distortions, and outperformed H.E as a preprocessing 
technique. Meanwhile, it takes care of pose and expression contained in the database. Thus, 
the results of PCA, LDA, KPCA, and KFA were increased with at least 5% upon each single 
technique.  

2.  However, the Gabor+LDA reported up to 99.38%, and Gabor+KFA was up to 98.13% 
verification rates. These two hybrid techniques surpassed the earlier ASDCT discovered in 
Section 3.3. The ASDCT outperformed many hybrid system in the literature, and therefore it 
has improved significantly from both the preprocessing and feature extraction. The results of 
ASDCT is comparable to Gabor+DCT reported by Singh and Lehal (2014) which reported 
97.714%. Additionally, hybrid systems improve performance of single techniques by 
tackling one or more of the major challenges.  

 
4.4 Further Comparison  
The performance of Gabor on statistical features, gradient features and discrete cosine transform 
feature extraction approaches were also presented and evaluated for optical character recognition 
system in [29]. Three classifiers namely support vector machine (SVM), artificial neural network 
(ANN) and k-nearest neighbor (k-NN) were used. The percentage contribution of these features 
was greatly improved using the Gabor as indicated in table 3. 
 

Table 3: Performance of hybrid features using three classifiers 
Feature  

 
ANN  

 
SVM  

 
kNN  

 
Stat. + Gabor  

 
97.429  

 
96.857  

 
95.429  

 
Gabor + DCT  

 
97.714  

 
97.429  

 
96.286  

 
Gabor + 
Gradient  

98.000  
 

98.000  
 

96.286  
 

 
In the appearance-based methods, the global properties of the human face pattern are considered. 
Unlike in feature based, the whole face region is recognized without only using few points from 
different regions of the face. Generally, holistic methods encode the pixel intensity array 
representation of faces without the detection of any facial feature. This class of face extraction is 
more practical and easier to implement compared to geometric feature-based methods, since 
detection of geometric facial features is not required. And Holistic methods depend on such 
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techniques that convert the image into a low-dimensional feature space with 
improved discriminating power [7]. This is because, the distances from a given probe to its 
nearest and farthest neighbors may become indistinguishable for a high dimensional feature 
space [32]. Similar to most of natural signals, face images contain significant redundancies or 
statistical regularities. Thus, to discover low-dimensional representations of human face images, 
several dimensionality reduction frameworks have been developed by relying on their statistical 
regularities [33]. And, with dimensionality reduction the face recognition problem becomes 
computationally tractable.  
 
The main contribution of this paper is the depth analysis that investigated the effects of Gabor 
over illumination compensation, the comparison was made with Histogram Equalization through 
the DCT, and the similarity measurement was achieved using correlation. It was discovered that, 
the performance of each appearance based technique is improved significantly with up to 7.35% 
on its usual performance due to illumination enhancement power of Gabor filter. The reason why 
we employed the DCT is that, it exhibits good decorrelation and energy compaction 
characteristics and exploits inter-pixel redundancies to render excellent decorrelation for most 
natural images [22]. But the correlation employed for the template matching is feature sized 
dependent and often fails if the image illumination conditions vary with position [31]. This 
contributes to the limitation of this framework, thereby produces percentage of illumination 
compensation that may be less accurate. The major limitation concerning these holistic 
approaches is that, it is usually sensitive to variations in scale and position. So the input faces 
need to be segmented. Meanwhile its performance usually degrades rapidly with pose variation, 
background clutter, and non-uniform illumination.  
 
5.   Conclusion and Future Studies 
The effect of Gabor on illumination normalization was studied; the results proved that, Gabor 
filter is more efficient in terms of illumination normalization than the well-known HE technique. 
The images were converted in to Gabor magnitude using the Gabor filter technique. Then 
smoothed using image sharpener. However, the test was carried out using DCT and its 
performance was measured using correlation. The results of Gabor filter showed significant 
improvement over the existing normalization technique and increased the decorrelation power of 
other algorithms by 7.35%. After the experimental test, it was confirmed that each technique was 
improved by around 5% over its usual performance. The difference between measured 
improvement of 7.35% and experimental achievement of 5% might be due to other reasons 
within the system. Finally, the benefit of hybrid system using Gabor was investigated on 
prominent Appearance based techniques: PCA, LDA, KPCA and KFA. Significant benefit of up 
to 99.38was reported on Gabor + LDA due to illumination compensation power of Gabor filter. 
In future studies, other challenges that are eliminated by Garbor filter and leads to the increase of 
performance in the hybrid systems will be analysed and measured.  
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Abstract 

Face recognition provides a user-friendly and nonintrusive means of human identification. 
Among the fundamental challenges in face identification, uncontrolled illumination conditions 
requires most attention. During preprocessing, the choice of a noise removal technique for face 
recognition problem eliminates some defect on original images. This paper discusses challenges 
to face recognition with emphasis on illumination normalization approaches, and suggest 
possible filter technique for efficient face recognition. Improved face recognition can be carried 
out through adequate preprocessing and standard research databases to test the performance of 
the system. Error metrics were used for evaluation. Out of five metrics used, the results indicated 
that, Median Filtering Technique (MDFT) applied with good preprocessing will result to an 
increased performance of face recognition. Hence, the technique encourages real world 
applications for efficient face recognition.   

Keywords: Face recognition, Illumination normalization, Image noise 

Introduction 

Several systems require identity of users for security reason, so that only the genuine users will 

be allowed get access to particular services. Such systems include accessing services of 

interactive dialogue systems, withdrawing money from Automatic Teller Machines (ATM), tele-

shopping, and accessing the safe room of a bank or tele-banking (Verlinde et al., 1999). A 

number of different readily available techniques such as passwords, magnetic stripe cards and 

Personal Identification Numbers (PINs) are widely available for identification, through correct 

restitution of a character and/or digit combination. These intrinsically simple control mechanisms 

can easily lead to abuses or being induced for instance by the loss or theft of the magnetic stripe 

card and the corresponding PIN (Tilak & Sunit, 2013). The PINs are largely used especially in 

recent years for identifying one’s identity. Sometimes an unauthorized individual might guess 

the correct identification number of the genuine user. Thus, system providers do always advise 

against the use of weak passwords and avoidance of using the common passwords like personal 

user names or telephone numbers. Nowadays, such systems require verification from the user by 

either asking them other information entered while opening an account/registration.  Sometimes 
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even sending them specific codes on their mobile phones to further verify their 

identity, and frequent attempt to use irrelevant password may lead to disabling of the request. 

Moreover, cases of identity stealing are many that we are not assured of safety of our cash, as the 

banks themselves can be hacked. The need for standard methods that prove a correct user is 

necessary.  As a result, a new kind of identification system called ‘biometrics’ evolved. 

 

Human’s face recognition is a process of identifying persons through their facial features. It 

received significant attention during the past several years (Zhao et al, 2003). Although this field 

is considered matured for automatic solutions, there are always problems right from image 

acquisition, preprocessing, to feature extraction through classification. Researchers considered 

these problems very challenging to solve.  

 

Face recognition system was not the first biometric introduced, but has become one of the most 

important biometrics authentication technologies. The advent of face recognition solves more 

advanced problems of authentication in a highly secured systems. Automatic face recognition 

has received growing attention within the computer vision community over the past three 

decades (Drira et al., 2013). Although other reliable methods of biometric identification are 

available such as fingerprint and iris scans, but face recognition is proven to be more effective. 

This is because it is easy to use, it is natural and non-transferable and undeniably connected to its 

owner. Human face varies from one person to another. This variation in faces could be due to 

race, gender, age, and other physical characteristics of an individual. Face recognition is an 

interesting research topic in the field of pattern recognition and widely used in many applications 

(Bakshi & Singhal, 2014). Besides, the system is contactless since it does not require its users to 

do anything. In addition, the main goal of this study is to validate appropriate removal technique 

for face recognition enhancement.  

 

2. Literature Review 

2.1 Background on Biometric System 

Biometrics is essentially a pattern recognition system (Ghandehari & Safabakhsh, 2011), which 

uses physiological and behavioral characteristics of a person. The studies of biometric system are 

growing rapidly since recognition of individuals has become a fundamental task for human life. 
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There are many types of personal authentication systems that were developed for 

variety of purposes. Sophisticated commercial systems do perform face detection, palmprint 

recognition, fingerprint identification, image registration and image matching in real time. Most 

commercial systems have developed innovative methods for individual identification and 

registration (Khokher et al., 2015). Meanwhile, common physiological biometric systems used in 

security rely on face, palm print, fingerprint, iris features and hand geometry. Figure 1 illustrates 

some type of biometrics: iris, retina, face, fingerprint, palm print, hand geometry, ear shape, 

signature, gait and lip motion. Voice can be considered either as an anatomical or as behavioral 

characteristic and DNA as a biological chemical characteristic. 

 

 

 

 

 

 

 

 

 

  

Figure 1: Characteristics used for biometric recognition (Soltane & Bakhti, 2012) 

 

2.2 Face Recognition System 

Face recognition offers interesting services with considerable application to age, size and 

complexion (Ashbourn, 2014). It is however, non-intrusive, and perhaps the most natural way of 

identification. It is essential for interpreting facial expressions, intentions, human emotions, and 

behaviors, which needs prediction in smart environments. Human faces can be captured as 2-

dimensional or 3-dimensional data for the purpose of recognition. The 2D system for face 

recognition is based on two-dimensional (2D) images, but this type of system do not succeed if a 

person is not facing the center of the camera. Besides, additional changes in the surrounding 

environment, such as lightings, cause a system failure in face recognition. Examples of 2D 

images are given in Figure 2.  
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Figure 2: Examples of 2D face images   

The 3D system for face recognition is based on the pattern of three-dimensional (3D) images 

where special cameras are used.  The 3D recognition procedures include detection, alignment, 

measurement, representation, matching and identification or verification process. The 2D data 

can be color images, gray scale images or videos which provides details about the projected face 

appearances. The 3D data can be laser-scanned images (Beveridge et al., 2013) or images 

obtained from stereo imaging (Dawi et al., 2014). Structural or 3D images are inherently robust 

to pose and illumination variations, but 2D images are easier to acquire and more widely 

available. Example of variations of the 3D face image taken from CASIA database is shown in 

Figure 3. 

 

 

 

 

 

 

 

        Figure 3: Variations of 3D face images taken from CASIA database 

2.3 Challenges to Face Recognition System  

The major challenges associated with face recognition lie in dealing with variations of pose, 

illumination, expression, orientation and occlusion. It has been stated that because of all 

difficulties and limitations, face recognition techniques have always been a very challenging task 

for researchers. Therefore, there is need to address the problem of identity changes using 

structural components (Karande & Talbar, 2014). Below is brief explanation of the challenges. 
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2.3.1 Orientation Problem 

Rotation of image may be different with respect to optical axis of a camera. Figure 4 shows this 

problem from FRAV database.  

 

 

 

 
Figure 4: Variation in orientation  

 

2.3.2 Expression of Face 

A facial expression such as anger, bored and smile exhibit nonlinear structure in face detection 

and recognition tasks. Naturally, every person has expressions on his or her face used for non-

verbal communication.  The appearance of a person who is laughing is entirely different from 

that of the person who is angry. Thus, face expression affects the appearance of face, and affects 

the accuracy of identification. Figure 5 shows the expression of face from FRAV database. 

 

 

 

 

Figure 5: Expression of a face 

2.3.3 Pose Variation 

Due to relative camera position such as frontal and non-frontal, the images of faces change, and 

there may be side view or front view. Additionally, face may have a different angle as a result 

some of the facial features such as an eye or a nose may become partially or completely 

occluded. Therefore, to overcome this challenge, good pre-processing techniques which are 

invariant to translation, rotation and scaling are implemented (Mahto & Yadav, 2014). Figure 6 

depicts variation due to poses from FERET dataset. 
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Figure 6: Demonstration of pose in a face image 

2.3.4 Occlusion 

Another challenge is that faces may be occluded by other objects due to many reasons. 

Concerning face recognition systems, people deceive an implemented security systems by 

deliberately covering their face with a hand, sunglasses, scarf or any other object. So that only 

some part of the facial image is left uncovered. Feature extraction of an image become complex 

if face is occluded by other faces or objects such as hair, glasses, mask etc. (Mahto & Yadav, 

2014). Figure 7 presents occluded faces taken from UMB database. 

 

 

 

 

 

Figure 7: Presence or absence of structural components  

2.3.5 Illumination 

When images are taken in different lighting environments, features might be detected 

inaccurately; hence different lighting conditions can lower the recognition rate. This factor 

would typically make feature extraction even more difficult. To compensate the effect of 

illumination variations in an input image, several image preprocessing techniques like DCT 

normalization, Rank Normalization, Histogram Equalization, can be applied before the feature 

extraction (Murtaza et al., 2013). The similarity of the images to be compared in terms of 

background, lighting conditions, camera distance, size and orientation of the head, the better face 

recognition will be performed (Introna & Nissenbaum, 2010). Additionally, illumination and 

poses affect recognition accuracy significantly. Figure 8 shows the illumination problem on 

images taken from FRAV database. 
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Figure 8: Image under varying lighting condition  

2.4 Illumination as a Preprocessing Technique  

Preprocessing is the heart of image processing, being the most valuable stage of any recognition 

or classification system. It includes image enhancements (i.e. noise removal, illumination 

normalization), segmentation, geometry normalization, scaling and alignment. Therefore, these 

techniques are easily achievable even with unconstrained dataset except illumination 

normalization. Illumination normalization is a preprocessing technique that compensates for the 

different lighting conditions Juefei-Xu and Savvides (2014). Recognition under uncontrolled 

illumination conditions is a major concern and a great challenge for recognition in real world 

applications. Thus, illumination appears in image as noise and causes false-acceptance or false-

rejection. It is natural that human beings fail to recognize one another in darkness. This is similar 

to recognition with computer; the algorithms are like human visual system and require an 

identifiable input to work best. Face recognition under uncontrolled lighting conditions is one of 

the greatest challenges for practical systems. To make recognition more reliable, illumination 

variations are normalized. This increases the accuracy of simple subspace methods such as PCA 

or classifiers like nearest neighbors based on image pixel representations. But the influence of 

normalization on more sophisticated feature sets has not received much attention (Tan & Triggs, 

2010).  

 

In trying to deal with uneven illuminations in face images, adaptive region-based histogram 

equalization (ARHE) was applied on the low-frequency coefficients, to enhance face images and 

promote the illumination invariant face recognition (Du & Ward, 2010). This process minimizes 

illumination variations under different lighting conditions. The method applied the ARHE on the 

low-frequency coefficients since illumination variations mainly lie in the low-frequency band. 
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Initially, the method segmented an image into different regions according to its 

different local illumination conditions prior to enhancing the contrast. The high frequency 

features under poor illuminations are more important in recognition, and the high-frequency 

coefficients were enlarged to make the face images more distinguishable. The experiment was 

conducted on Yale B+, Extended Yale B and the Carnegie Mellon University databases. Hence, 

significant improvement was reported.  

 

A gradient-based anisotropic filtering algorithm (GASFA) was proposed in Liu (2013), the aim 

was to filter the noise of the background of microscopic images, meanwhile preserve object 

boundary effectively. The performance was evaluated and a significant improvement was 

reported.  

 

Another research conducted by Lai et al. (2014) tackled face recognition in bad lighting 

conditions, by proposing a multilayer surface albedo (MLSA) model to improve robustness of 

the surface albedo. The MLSA decomposed it as a linear sum of several detailed layers, which 

separates and represents features of different scales accurately. Then separate weights were used 

to adjust the layers and select these layer weights with an independent training set. The model 

targeted bad lighting especially with referenced images in bad lighting conditions, and MLSA 

was effective even on images with expression, pose and occlusion. Meanwhile, the refined 

albedo improved recognition performance when tested on four benchmark data sets: Extended 

Yale B, CMU-PIE, uncontrolled Face Recognition Grand Challenge (FRGC) v2 and Labeled 

Faces in the Wild (LFW) datasets (Lai et al., 2014).  

 

Research on an efficient illumination invariant face recognition system using DCT and PCA was 

conducted in Shermina (2011). Low frequency components of DCT were used to normalize the 

illuminated image, then PCA was used for recognition using Yale face database B. The 

experimental results demonstrated the effectiveness of the study.  

 

Another work in Zankhana and Vikram (2015) presented a performance analysis of Canny edge 

detection on images with different illuminations, and the performance of Canny edge detection 

method with two classifiers, Euclidian distance and neural network was analyzed. The results 
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were tested on Japanese Female Facial Expression (JAFFE) database, and Indian 

Facial Expression (IFE) database. 

 

Attempt was made to improve the performance of face recognition system using Anisotropic 

diffusion (AS) based pre-processing and Gabor filter based feature extraction in Abhishree et al. 

(2015). The Gabor filter is used to capture features aligned at specific angles. While AS 

preserves edges leading to facial image smoothing and enhancement. The method was tested on 

four face databases, namely, Color FERET, Cropped Yale B, ORL, and FEI databases. While 

Pose, illumination and expression variations were considered. Table 1 summarizes some of 

recent works discussed in this section using different methods to solve illumination problem.  

 

Table 1: Illumination compensation using different methods  

Authors Methods Problem 

Tan and Triggs, (2010 Tan & Triggs Illumination 

Du and Ward (2010) ARHE Illumination 

Shermina (2011) DCT and PCA Illumination 

Liu (2013) GASFA Illumination 

Lai et al. (2014) MLSA Illumination 

Abhishree et al. (2015) AS Illumination 

Juefei-Xu and Savvides (2014) MSR Illumination 
 
Many researchers worked towards improving face recognition under uncontrolled lighting 

conditions, through the choice of various techniques for illumination compensation and 

preprocessing enhancement. Therefore, the effect illumination normalization techniques was 

studied in (Sufyan et al., 2015b). The comparison has to be carried out based on appropriate 

testing criterion or efficient selection approach. In addition, it is very important to categorize 

preprocessors according to their suitability on a particular algorithm. This will produce a 

benchmark strategy for a near perfect recognition system (Sufyan et al., 2015a).  
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3. EXPERIMENTAL SET UP 

 

3.1 Preprocessing Applied 

Evaluation of noise removal techniques was carried out using face images from three different 

databases, namely, ORL, Yale B, and FEI face database. These databases were suitable for the 

performance evaluation. Preprocessing is a preliminary step in which data is transformed (input 

image) into a format that is more easily and effectively processed (Yasser, 2010). Evaluation of 

image denoising algorithms was conducted. The five commonest noise removal techniques also 

called statistical operators were evaluated. These filters are: Mean Filtering Tehnique (MFT), 

Median Filtering Technique (MDFT), Adaptive (Wiener) Filtering Technique (WFT), Rank 

Order Filtering Technique (ROFT), and Adaptive Two-Pass Rank Order Filtering Technique 

(ATRFT). Figure 9 depicts the preprocessing stages, and detail of the preprocessing is explained 

in subsequent sections. 

 

 

 

 

 

 

      

 

 

Figure 9: Preprocessing steps of the Framework 

 
 
3.2 RGB to Gray-Scale Image Conversion  
The images from RGB color space were converted into gray scale; the purpose of the gray scale 
is to reduce the amount of information in the image, since a gray-scaled image contains less 
information than a colored one. The conversion can be achieved using a simple transform. Gray-
scale conversion is the first step in many image analysis algorithms, where majority of important 
features such as edges, regions, blobs, junctions are maintained (Solomon & Breckon, 2011). 
Processing algorithms are typically applied on the converted gray-scale images. Apparently, it is 
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still possible to distinguish between different colors of the original image in the 
gray-scale. The illustration of RGB to gray-scale can be observed in Figure 10.  
 

 

 

 

 

 
  

           Figure 10: Example of RGB color image (left image (right)   

3.3 Cropping of the Gray-Scaled Images 
Image cropping signifies extracting a rectangular region of interest (ROI) from the original 
image. This depends on the purpose and important regions needed for a particular application. 
The portion of the information in the image where the system designer considers unimportant is 
discarded.  The cropping is carried out by defining the portion of the image coordinates to be 
extracted. It simply requires a pair of (x, y) coordinates that define the corners of the required 
image. The new image is called a cropped image. For this experiment, a dimension of 215×250 
was cropped to capture the whole face region. Figure 11 shows an original image and its cropped 
one. 
 

 

  

 

 

 

           Figure 11: An original image with its cropped image 

3.4 Application of Suitable Noise Removal  

This evaluation was carried out to measure the difference between original gray scale images and 

equivalent filtered images. Each filter was first applied on three number of subjects (i.e. 30 

images from each database). The average results obtained from each filter across all the images 

from the three mentioned databases were evaluated and recorded. The best filter reports the 

highest PSNR value. The purpose of the evaluation is to find the filter that reduces noise most. 
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3.5 Image Normalization  

Face images considered in our experiment have uncommon lighting conditions. Image contrast 

was used to compensate for the lighting variations (also known as normalization). Contrast 

stretching operates by stretching the range of pixel intensities of the input image to occupy a 

larger dynamic range in the output image. The effect of stretching the contrast is shown in Figure 

12, where contrast is noticeably improved. Image enhancement operations such as this, are 

highly subjective in their evaluation and parameter adjustments (i.e. values of c and d) as 

described in (Sufyan et. al 2015a). These values can subsequently make a significant difference 

to the resulting output.  

 

 

 

 

 

 
 

    Figure 12: Contrast stretching applied to a sample image 

Results and Discussion 

The average results of Signal-to-noise ratios (PSNR) of the filtering techniques is shown in Table 
2 and graphically represented in Figure 13. However, the analysis proved that MDFT is the best 
of the five techniques in terms of filtering action having the highest PSNR values. The key 
advantage of median filtering is that, the removal of this high or low impulse-type of noise 
occurred with minimal degradation or loss of detail in the image. But it possesses a bit high 
computation time.      
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Table 2: Signal-to-noise ratios of the five filtering techniques  
Image 

Variation 
MFT 
(dB) 

MDFT 
(dB) 

ATRFT 
(dB) 

ROFT 
(dB) 

WFT 
(dB) 

1 35.77 44.96 23.56 28.56 43.67 

2 36.50 45.76 23.99 26.00 41.69 

3 35.55 43.65 24.28 27.78 37.80 

4 35.44 43.71 24.78 27.55 41.78 

5 36.23 43.60 24.56 28.55 38.26 

6 36.79 44.71 24.58 27.88 41.87 

7 35.36 43.78 23.72 28.77 41.84 

8 35.82 43.95 24.80 28.88 43.55 

9 36.68 43.32 24.96 27.34 38.77 

10 35.93 43.68 24.00 27.89 39.67 
 

 

 

 

 

 

 

 

 

 

 

Figure 13: Evaluation graph of different filtering techniques  

The preprocessing steps comprise size reduction, gray-scale conversion, noise removal and 
illumination normalization. Two stages were followed to remove the noise from digital images.  
1. the noise in the image is detected, and based on the intensity values, the pixels are roughly 
divided into “noise-free pixel” and “noisy pixel”. 
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2.  eliminate the noise from the image (noise-pixels) and the “noise-free pixels” 
are copied directly to the output image (Pragati & Jayendra, 2013). Mean time of the five 
filtering techniques was recorded in Table 3, and represented in Figure 14. 
 

Table 3: Mean time of the five filtering techniques  

 

 

 

 

 

 

 

 

Figure 14: Computation time graph of the filtering techniques  
 
Five different de-noising techniques have been compared and analyzed for investigation of noise 
removal power. Error metrics were used for the test, and the most significant results of PSNR 
were reported to compute the performance of each filtering method. However, the time 
complexity of each filter was also considered to evaluate the efficacy of the techniques.  
The experimental results show that, MDFT presents the best performance, having the highest 
PSNR average values, followed by WFT. The median is the midpoint of the sorted distribution 
of values. The MFT has the shortest time consuming. Therefore, it presents the best in terms of 
processing time.  
The results can be beneficial for the researchers working in the field of biometrics and computer 

vision. The median filter overcomes the limitations of the mean filter, at the expense of greater 

computational cost. Where each pixel is replaced by the statistical median of its N×M 
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MFT
MDFT
ATRFT
ROFT
WFT

Image 
Variation MFT (s) MDFT (s) ATRFT (s) ROFT (s) WFT (s) 

1 0.1637 0.1957 0.3209 0.2134 0.2739 

 2 0.1652 0.1945 0.2756 0.2105 0.2993 

3 0.2079 0.1892 0.3235 0.2273 0.3636 

4 0.1420 0.1932 0.3658 0.2295 0.3038 

5 0.1388 0.1874 0.2814 0.1385 0.3018 

6 0.1540 0.1845 0.2893 0.2119 0.2573 

7 0.1299 0.2168 0.3324 0.2426 0.2725 

8 0.1669 0.1785 0.2827 0.2721 0.2800 

9 0.1675 0.1832 0.4498 0.2716 0.3633 

10 0.1526 0.1881 0.5269 0.2757 0.3815 
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neighborhood rather than the mean (Verma & Ali, 2013). The median filter is 

superior to mean filter since it preserves sharp high frequency details (i.e. edges) more than the 

mean, and it eliminates isolated noise spikes such as ‘salt and pepper’ noise. Additionally, 

median filter helps in preventing edge blurring and loss of image detail. 

Conclusion 

This work described the challenges to face recognition especially the illumination normalization, 

and investigated on accurate selection of noise removal techniques for face recognition system, 

which is not affected by illumination or noise in a given image. For an effective validation of the 

experiment on noise reduction, the analysis was tested using three different datasets. Different 

type of noise and de-noising algorithms were briefly discussed and evaluated. The paper 

suggested that, preprocessing needs to be appropriately conducted for enhanced systems, and an 

efficient system would require a technique that gets rid of undesirable properties prior to feature 

extraction. The work also revealed that, illumination and poses affect recognition accuracy 

significantly. Since noise in the images cannot be avoided due to nature of our environment. The 

finding of this study can be used in preprocessing stage of any face recognition system for robust 

system. In future study, application of these methods on several algorithms will be compared.  
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Abstract 
 
The arrival of cloud computing in the digital era has created a new means in which educational 
communities can develop and deliver their educational services using cost effective and 
advanced technological platform. In particular, the collaborative course module development 
process represents the provision of proper learning materials which can be used to provide sound 
education. The collaborative technique employed deals with a team of experts who are focused 
on creating appropriate course modules via an advanced technological environment. In this 
paper, the process of collaborative course module development, course components, 
collaboration and cloud technology were studied and amalgamated as a single entity to form a 
new educational platform.  
 
Keywords: Course module, collaboration, collaborative course module, cloud computing, 
education, teaching and learning 
 

1. Introduction 
Today, the adoption of cloud computing is the new trend used by various educational 
communities to develop and deliver their numerous educational services. Elamir et al. (2013) 
mentioned that, the traditional delivery processes of education are presently replaced by web-
based educational systems using cloud computing technologies [1]. The areas covered include 
cloud courseware (cloud course modules), cloud classroom, cloud labs, student assignments, on 
demand lessons, online evaluation and feedback, cloud e-publications, cloud data sharing and 
collaboration and cloud remedial classes [2]. According to Riahi (2015), cloud computing 
represents a new innovative delivery approach that allow the transfer of educational services via 
powerful computing capacity that is on-demand, scalable and based on pay as you-go pattern [3]. 
It consists of numerous independent technologies such as virtualization, utility computing, 
network systems and web services [4, 5]. Based on the pinpointed areas in which educational 
services are delivered using cloud technology; a review process on course modules using 
collaboration and sharing approach is deliberated. 
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2. Collaboration and course module 

2.1 Collaboration 
Collaboration in the context of education is a process used to fuel the amplification of 
knowledge, social knowledge construction and collective knowledge building as well as sharing. 
It is used as a strong strategy in supporting teacher training environment as well as acting as a 
new teaching technique for delivering instructional activities via information technology and 
media thereby, revolutionizing the field of education [6].  
 
2.2 Course module 
Course module virtually means the coordination of teaching materials that is in an electronic 
form (digital knowledge). This can be texts, images, web pages, documents, videos and audios 
which can be merged together as a single material to help in teaching and learning activities [7, 
8]. It is formally defined by certain educational organizations and experts using various terms 
and concepts but with closely related implication. IEEE-LTSC group (Institute of Electrical and 
Electronics Engineers-Learning Technology Committee Standards) defined it as learning objects 
containing “any entity, digital or non-digital, that can be used, reused or referenced during 
technology supported learning and teaching…. Instances include multimedia contents, 
instructional content, learning objectives, instructional software and software tools, persons, 
organizations or events referenced during technology supported learning” [9]. In other words, 
Bashir et al. (2013) named it as courseware and defined it as “an additional educational software 
learning material that is developed and used as kits for teachers or trainers and as tutorials for 
students, for use with a self-learning or coach assisted program” [10].  

In line with the definitions of the course modules; Cisco and SCORM (Sharable Content Object 
Reference Model) established a standardized structure that needs to be followed in order to 
launch a comprehensive course module as well as e-learning courses [11]. The course modules 
entail learning objects and each learning objects has learning item(s). The learning items are 
subdivided into resources. The resources are the individual images, audios, videos, animations 
and documents which are amalgamated to form the learning material(s). On the other hand, the 
e-leaning courses contain an overview, the lesson plan, leaning objects, summary of the lesson, 
activities and assessments. However, this study in particular considered the standardized format 
of the course modules only. Figure 2.2 shows the standardized structure of the course module 
management and e-learning courses. In addition, the process of structuring the course modules 
(learning objects) is being redefined in most recent times. This is because there is the need to 
create a new or advance approach in order to meet any present or possible educational demands 
at hand [12].   
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Figure 2.2 Cisco and SCORM’s standardized structure of course module and e-learning courses 

[11] 
Figure 2.2 shows the various components of course modules and e-learning courses. The course 
modules have learning objects that contains learning items. It is further subdivided into 
resources. The resources include images, audios, videos, animations and documents that together 
form the learning material(s). On the other hand, the e-leaning courses contained an overview, 
lesson plan, learning objects, summary of the lesson and activities as well as assessments. 
 
3. Collaborative course module development and management based on Cloud Platform 
Recently, cloud computing is used for delivering effective educational services. One of its vital 
features is collaboration and sharing to ensure a successful conveyance of educational activities. 
This helps to create the notion for collaborative course module development and management. 
 
3.1 Collaborative course module development and management 
In general, collaborative development and management process is defined as “an iterative and 
social process that involves a team focused on a common objective that negotiates, coordinates, 
and communicates during the creation of a common document” [13]. In the context of this study, 
the process defined the iterative activities that can allow a team of teachers (knowledge experts) 
to develop and manage series of module courses using collaboration and via technological tool. 
Several educationists viewed collaborative management as the process that creates educational 
reflection by acting as a medium for developing effective academic orientation in the educational 
line particularly the higher institutions [14]. Moreover, the evolution of collaborative course 
management has become a vital component that constitutes education. This is because it allows 
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teaching and learning activities to take place between teachers, teachers and 
students as well as teachers and schools. In return, this provides support to the provision of 
qualitative modules and increases the skills of the collaborators (teachers) as well as the learners 
[15]. It is habitually the circumstance that several content management activities are performed 
by joint effort. For instance, 85% of contents produced in workplaces and Universities had at 
least two authors and this outcome is analogous to those in other studies [16]. Nurpandi et al. 
(2013) stated that “the process of course contents management is creative, active and 
collaborative in nature” [17]. 
 
In particular, the development and management of the course module is a systematic function of 
applying certain processes on the content objects (course modules). The applicable procedures 
regarding these content objects include collection, confirmation, authorization, localization, 
transformation, distribution, creation, editing, renewal, archiving and publishing to generate the 
course modules [18]. Vasquez-Ramirez et al. (2011) mentioned that the goal of the 
aforementioned procedures is to allow the content to be transmitted to the users in a clear, 
concise and accurate manner and also at the right time and place [19]. The management activities 
basically seek to provide a functional module that supports the instructional processes in the 
educational sector or act as an informational medium that supports the fundamental growth and 
development of an organization. Nurpandi et al. (2013) stated that “the course design process is 
employed to develop education and training programs in a consistent and reliable fashion” [17]. 

 
3.2 Cloud Computing 
The National Institute of Standards and Technology (NIST) defined cloud computing as a 
‟model for enabling ubiquitous, convenient, on-demand network access to a shared pool of 
configurable computing resources (e.g., networks, servers, storage, applications, and services) 
that can be rapidly provisioned and released with minimal management effort or service 
provider interaction” [4]. It comprises of five essential features namely: on demand self-service, 
broad network accessibility, resource pooling, rapid elasticity and measured service [20]. Cloud 
computing has three main service models based on the level of the capacity delivered and the 
service model of the providers. These service models are Software as a Service (SaaS) which 
provide application services to the consumer via user interface and data access layer, Platform as 
a Service (Paas) which allow software developers to build, configure and deploy applications on 
the cloud platform, and Infrastructure as a Service (IaaS) which act as a scalable infrastructure 
layer for hosting and storing computing resources on the cloud platform [21]. It also has four 
fundamental deployment approaches. These are private cloud computing, public cloud 
computing, hybrid cloud computing and community cloud computing deployment approach [22, 
20].  Figure 3.2 shows the service models of the cloud computing platform. 
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Figure 3.2 models of cloud computing platforms [23] 

Figure 3.2 shows the different service model types of cloud computing. In SaaS, customers are 
provided with applications accessible via a user interface, PaaS provides a platform for software 
development and IaaS offers a storage facility of the cloud platform. 
 
3.2.1 Cloud Computing in Educational Territory 
The academic field has been looking for a new suitable and flexible technological platform that 
can transform learning, teaching and research processes in the academic arena. Currently, cloud 
computing technology has been explored to address the aforementioned issues. Cloud technology 
is a computing trend that is attaining momentum and attracting interest from various 
communities as a result of its alluring gains such as elasticity, scalability, on-demand 
capabilities, effective cost of executions and efficient high performance delivery of service [4, 
20]. According to Patra and Das (2013), the present areas in education that employed the use of 
cloud computing to revolutionize educational services are:  

i. Cloud Courseware: this is used to provide various course modules to teachers and 
students at their convenience. 

ii.  Cloud Classroom: this allows learners to interact with their instructors and perform 
learning activities via traditional or distance learning. 

iii.  Cloud Labs: this is a facility that teachers and students can use to remotely access 
various tools and software applications that are usually expensive to be purchased by 
schools.  

iv. Student assignments: teachers can upload assignments for students to download and 
work on it. The students can then submit it for assessment by the teachers. 
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v. On Demand Lessons: students can seek for extra lessons from their 
teachers and other knowledge experts in order to expand their understanding. 

vi. Online Evaluation and Feedback: Learners can conduct examinations using cloud 
platforms and then receive feedback on their scores from instructors. 

vii.  Cloud E-Publications: Researchers from numerous schools and colleges can access 
different e-journals, thereby reducing the hassles of provision by each individual 
school or college.  

viii.  Cloud Data Sharing and Collaboration: users can easily share information 
regarding their activities and collaborate to perform them.  

ix. Cloud Remedial Classes: special classes can be provided to weak students and 
students with disabilities so as to give them the opportunity to keep up [2]. 

 

3.2.2 Related Works 
The provision of cloud computing technology has revamped the way organizations and 
educational arenas conduct their activities and services. In particular, educational fields are now 
exploring it to provide teaching and learning processes among the educational community. 
 
Huang & Gao (2012), developed a cloud course module platform called “Z-Cloud”. The 
functionalities of the platform include users (teachers) who can register, edit their profile and 
information on their rights. It also includes course management which entails addition, edition, 
deletion as well as pattern of usage on the modules. Other features include application design, 
resource management, charges for using the environment and feedback generated from users 
[24]. 

Belahcen et al. (2012), provided “C-MADAR” application with access to all educational 
processes and activities. It also enabled communication and exchange of learning contents 
irrespective of the development platform. It supports universal access to the available resources 
via SaaS platform model [25].    

Musa et al. (2016), modelled a collaborative course module development and management 
environment. It allows collaborators (usually teachers) to work together and develop course 
modules. The development tasks involved are addition, edition and deletion of learning objects 
until an appropriate module is generated. The platform was created and deployed on Google App 
Engine (GAE) cloud environment [26].   

Yao and Xiaong (2013), designed a cloud teaching resource sharing system for colleges.  The 
system entails three layers namely, resource layer, management layer and service layer. The 
resource layer is where massive teaching resources are stored and provided to the user via 
computing and storage power. The management layer deals with various functions such as user, 
system and resource management. An assessment is also performed on the submitted educational 
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resources to ensure quality and standardization. Finally, the service layer deals 
with web file and database services to ensure the smooth operation of the platform [27]. 
 
3.3 Collaborative course module development and management based on cloud platform 
The platform of the course module is made up of six components. These components are 
collaborators (knowledge experts), course manager, learning material (course module), 
development environment (cloud computing), collaboration (procedure) and course resources. 
Figure 3.3 shows the adopted cloud based collaborative course module development and 
management platform. 
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Figure 3.3: Adopted cloud based collaborative course module development and 
management platform 

Figure 3.3 shows an adopted cloud platform for collaborative development and management of 
learning materials. The components involved are: 

1. Collaborators: these are teachers or knowledge experts who join hand to create course 
modules by identifying and merging various course resources. 

2. Course manager: this is the person assigned by school to see to the release of courses for 
development and management. The person is also responsible for providing collaborators 
with authentication into the platform.   

3. Learning materials (course modules): these are the finished course modules which can be 
used by learners for learning purposes or teachers for teaching activities. 

4. Development Environment: this is the cloud environment through which the development 
and management processes are performed and also the finished product is generated. 

5. Collaboration: this is the procedure by which the learning materials are developed and 
managed. It involves two or more knowledge experts working together on a given course 
which requires development. 

6. Course resources: these are the individual learning objects which are identified and 
merged to form a finished learning material.  

 
4. Advantages and challenges of collaborative course module development and 
management  
The establishment of a new notion is usually covered with benefits and challenges. This study is 
also identified to entailed certain merits and limitations.  
 
4.1 Advantages of cloud based collaborative course module environment 
The implementation of the cloud based collaborative course module platform contains various 
benefits. These benefits are:  

1. Collaboration and sharing: the cloud environment allows users (participants) to work 
together and develop learning materials via sharing and merging of individual 
contributions. In return, this helps to simplify as well as deal with difficult content 
development issues. 

2. Provision of pedagogic support: teachers can develop modules on the cloud environment 
and release them for teaching and learning. This allows students to access the modules 
for learning and other teachers to use it for teaching purposes. 

3. Reduction of operational cost and consumption of computing resources: usually there are 
huge financial expenses in providing educational environments to support learning or 
teaching processes via technological tools (traditional technology environments). 
However, with the cloud technology, the providers of the platform do not have to over 
spend, but rather pay for only the cloud space and services used.  
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4. Easy accessibility: the cloud environment allows the collaborators to 
easily access the platform in order to perform their collaborative tasks irrespective of 
their location or time frame.  

5. Improved service performance: as the users performed their course tasks, low systems 
latency is provided by the cloud infrastructure to ensure smooth operations and minimal 
down time.   

 
4.2 Challenges 
Cloud computing technology is viewed as the new effective technological platform for 
supporting various educational and organizational services. However, Mathew (2012) mentioned 
that, cloud computing as any emerging technology has its own limitations [28]. In the case of the 
collaborative module development; insufficiency or low internet service can deter the 
collaborators from performing any collaborative tasks at hand. Learners and other teachers also, 
cannot access the available learning materials. This makes the platform to become inoperable. 
Another major hindrance is the possible lack of response from the users to participate in the 
collaborative process. This is because the collaborators are required to work together to develop 
or manage the modules.  
 
5. Summary and Discussions 
As collaborative procedure and cloud computing platform is used to deliver the learning 
material(s); this creates a new educational environment to the educational community. Educators 
can be able to share their respective knowledge thereby, limiting difficult issues associated with 
content development and hence producing comprehensive learning materials. The learning 
materials can be effectively utilized across the educational members (teachers and learners) to 
provide significant impact on teaching or learning activities. This is because educational contents 
provided via collaboration and sharing are believed to be more efficient and appropriate than 
their counterparts. On the other hand, the cloud environment used (cloud computing) has various 
support to the module development and management in terms of delivery, technicality, 
acquisition, business aspect and accessibility models [3]. The delivery model of the cloud is less 
time consuming and economical to be implemented for the collaborative activities on the 
learning objects. This is   in contrast to any non-cloud platform which requires high 
management, setup and deployment of manpower and resources.  The technicality model allows 
numerous participants to perform the course development and management either synchronously 
or asynchronously. Based on the acquisition model, the owners (educational providers) of the 
educational platform are only required to acquire the service of the cloud environment. This is 
because the resources are entailed in the cloud platform and as such they do not need to purchase 
any computing resources. The business model of the cloud platform significantly allows the 
educational providers to reduce cost of operations and purchases of resources as well as 
manpower needed for technical support. Lastly, the accessibility model of the cloud allows the 
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course managers, collaborators, teachers and learners to connect to the platform 
from any location and at any time to conduct educational activities on the learning materials. 
 
6. Conclusion 
Cloud computing is the new trend for the development, management and delivery of various 
educational services. It has numerous merits which draw the attention of educationists, 
educational communities and organizations to consider it as the platform for the conveyance of 
knowledge activities. The merits include collaboration and educational support, reduced cost of 
operations, improved service performance, easy accessibility and acquisition as well as effective 
technical support. In particular, cloud technology is used to deliver educational modules to the 
educational member communities (teachers and learners) via its collaborative and sharing 
feature. This allows the provision of learning materials which can be used to impact sound 
teaching and learning activities among teachers and learners. 
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Abstract 
African continent is large enough in terms of area and population to have its economic, political 
and social implications felt globally. The overall GDP of the continent, the global industrial 
capacity (2% of the global indices) and per capita energy consumption (142, 278 and 168kWh 
for Nigeria, Cameroon and Kenya respectively) is too miserable to have any positive implication 
on neither regional nor global economy. The countries whose per capita energy consumptions are 
mentioned fall within south of the Sahara that serves as a typical example for Africa. The poor 
state of electricity generation and supply compelled consumers to embark on personal generation 
of power for domestic, commercial and industrial use at highly unsafe and unclean widely 
distributed generation using gasoline and diesel plants. Shortcomings of macrogrids (national 
grids) motivated concepts of microgrid development across the world whose functions and 
objectives are the same with local or home-based generation witnessed across African 
consumers, but at a standardized form. This paper highlighted the importance of designing and 
implementation of microgrid systems for bridging electricity supply gaps among African 
consumers through generalized design principles suitable for multi-purpose application in 
African desert, forested, riverine, hilly regions etc. The opportunities of microgrid’s renewable 
energy resource integration cut across advantages such as economic (inexhaustible free fuel), 
environmental (extremely reduced CO2 emission) and size (convenient for rural deployment). 
The configuration of the designed microgrid should reflect societal attributes, which in this view 
focused on tariff review, implementation of smart metering and control as well as operating 
consumer/producer structure in stakeholder of things. This could be a good method of 
consolidating effective distributed generation.  

Keywords: macrogrid, energy supply, greenhouse gases, renewable energy, distributed 
generation, microgrid. 

 



72

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

 

1. Introduction 

African continent is the second largest in the world, contributing to global population of 

nearly one-sixth (Worldatlas, 2016).  The poor state of electricity supply in this mighty 

continent perhaps contributes to its poor gross domestic products (GDP) as well as poor 

industrial performance. It is reported that only 2% of the global industrial capacity is located 

in Africa (Blyden, 2006). This indeed exposes the wide gap that exists in terms of power 

generation and utilization within the mighty continent.  

If electrical power supply is anything to be considered in terms of developing industrial 

capacity and improving the continent’s GDP, then the story is far from being different, and 

that translates to the long journey into being developed. The total installed generating capacity 

in Africa falls below 95,000 MW with less than 17% of that being found within sub-Saharan 

region (comprising three sub-continental regions of east, west and central Africa) (Blyden, 

2006). This is the most densely populated region that is housing more than 30 out of the 54 

sovereign nations. Countries like Nigeria, Cameroon and Kenya as a typical large economies 

of the three sub-continental regions have their per capita energy consumptions as 142, 278 and 

168kWh respectively (The World Bank, IEA 2014).  According to Linden (2014) statement 

that electricity is a “universal service obligation”, it implies that no stone should be left 

unturned in the tasks of provision of quality service of electricity supply.  

One of the most attractive and currently trending aspects of electrical energy revolutions is the 

emergence of microgrid technology. The enormous potentials of microgrid being harnessed 

are mentioned to be in India and especially sub-Saharan Africa with two-third of 620 million 
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people being in darkness (ABB, 2016). Microgrid as a system is not on itself new 

especially to epileptic Nigeria in power terms since diesel and gasoline generators are seen 

everywhere for homes, commercial and even industrial purposes, but standardizations such as 

deployment of renewable resources (solar, wind generations etc.), smart control 

methodologies (energy generation, distribution and consumption being managed by smart 

devices and applications), economic benefits harmonization (mutual economic benefits and 

opportunities shared among stakeholders) and legislative endorsements and so on make the 

difference. While the crude Nigerian microgrids discussed by Dahiru (2015) supplies single 

households or single business enterprises without any form of standardizations or regulations, 

the modern concepts of microgrids embrace professional handling in the course of design, 

implementation, and management under harmonized principles and legislative support.  

 

2. The Meaning of Microgrids 

It is interesting how microgrid system is defined by various authors from different literature. 

Arup (2016) defines it as “local energy system which incorporates key components, 

generation, storage and demand, all within a bounded and controlled network, which may or 

may not be connected to the grid”. It is also defined as a “small grid that can operate as a part 

of a larger grid or that can operate independently of a larger grid” (Securicon, 2016). Again 

Figure 1. Unhealthy distributed generation among Nigeria's consumer points. (Dahiru, 2015) 
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microgrid is being defined as “an integrated energy system intelligently 

managing interconnected loads and distributed energy resources and capable of operating in 

parallel or independently from the existing utility grid” (Sanchez, 2016).  The meanings of 

microgrid as contained in definitions above however did not differ from meanings of 

microgrid contained in officially adopted definition of microgrid by the United States (US) 

Department of Energy (DOE) as  

“a group of interconnected loads and distributed energy resources within clearly defined 

electrical boundaries that acts as a single controllable entity with respect to the grid and that 

connects and disconnects from such grid to enable it operate in both grid-connected or “island” 

mode”. 

 

 

The most interesting aspects from these definitions is that all the authors clearly describe 

microgrid as a small entity that can operate alone or in conjunction with other networks to 

form a “macro-grid”, “main-grid” or “national-grid” electricity system for purposes of stable 

and reliable energy supply. Thus key features of microgrids worth highlighting from these 

definitions are; 

Figure 2. Modern system of electricity microgrids (Tonex, 2017) 
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• Microgrids are small electricity standalone networks 

• Microgrids can also operate when looped to a larger electricity networks 

• Microgrids employ local generations, loads (power consuming devices) and optional 

energy storage as main resources   

• Microgrids resources are controllable  

Identification of key features of microgrids however raises questions on benefits of the 

system to the local and global energy crises. 

3. Classifications of Microgrids 

Microgrids based on the given definitions are electrical power entities that operate in isolation 

(island mode) or form part of a super-grid (macrogrid), which may be classified on the 

following basis; 

• Connectivity to the other grids: classifications of microgrids based on interactions 

with other networks distinguish the system as being standalone (off-grid) or part of a 

super-node (macrogrid). The connectivity based classification here is mostly influenced 

by location (some locations may be remote that feasibility of extension to the major grids 

are very low) of load centres, the load sizes and existing macrogrid stability and 

reliability.   

• Coopted generation: the nature of active generation involved in a microgrid system also 

provides a basis for its classifications. In some microgrids only a single generation 

is involved, while others are supported with various distributed generation facilities of 

differing energy resource types and coordination. For microgrids that utilize fossil fuel-

powered generation redundancy techniques are used to coordinate generation functions 
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for reliability and demand purposes, whereas renewable energy facilities are 

coordinated based on fluctuating nature of their resources.   

• Voltage level and Phase of the PDNs: the PDNs of different microgrid systems 

may operate on different voltage levels, mostly influenced by load requirements. The 

most frequently used levels and phase of voltage supplies in microgrid PDNs are low size 

DCs (12 – 48v), medium size single phase (110 – 220v) and medium three phase (190 – 

380v).  

• The network size: classification of microgrids should as well consider the size of the 

PDNs in terms of peak loads requirements, the available generation capacities and size of 

customers (in terms of number). 

• The generation, storage and load management: The criterion used in managing 

microgrid generation and energy storage resources as well as load also determines 

classifications of microgrids.  There could never be a uniform pattern on how power is 

generated and injected into microgrid PDNs neither could it be so with consumption and 

storage. Thus energy management involving microgrids will greatly differ and constitutes 

part of its classifications. 

4. Microgrids Design Concepts 

The most important factors to consider in microgrid design according to Hawkes and Leach 

(2009) are economics and environment. The economic implications may be considered as a 

function of initial and running costs of generation and distribution facilities in one hand and 

energy revenues on the other. Whereas environmental implications lies with the generation 

facilities chosen, as a case for a clean energy drive. When all factors are considered, then 

mathematical formulation is needed to examine workability of the system analytically. 
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Implementation of the system design is usually preferred to be done at initial 

stage by simulation. Monte Carlo simulation was for example carried out on Hawke and 

Leach’s (2009) microgrid design by repeated running of the optimization using “linprog” 

function of MATLAB. 

 

 

The design described above considered model for general purpose application, which was 

meant to be mirrored for application in the United Kingdom (UK), with the components listed 

in table 1, however a case for sub-Saharan Africa may as well consider utilizing the same 

design with modifications being imminent. Modifications may involve for example 

substituting the combined heat and power (CHP) generators in the current design for viable 

alternatives such as solar photo-voltaic (PV) arrays and wind farms. This is for the fact that 

sub-Saharan region is typically tropical that requires more cooling than heating for space 

Figure 3. Example of microgrid design (Leach and Hawkes, 2009) 
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comfort, thus CHPs are not suitable in a new design. Other components or sub-

units that should be either substituted or completely omitted from the current design are 

boilers, thermal energy storage and thermal exchange systems etc. The heat production and 

storage may not be useful as far as application in the tropical region is concerned, and may in 

one way or the other affect environment. 

                    Table 1: Components of electricity microgrid 

S/N Components/Subsystems Quantity/capacity Function 

1 CHP generators 3 Power & heat generation 

2 Wind turbines 600kWe Power generation 

3 PV-Arrays Unspecified Power generation 

4 Boiler Unspecified Heat production 

5 Lead-acid battery Unspecified Power storage 

6 Thermal energy storage Unspecified Heat storage 

7 Grid connection Unspecified Import and export of electricity 

8 Energy management system Undefined Switching, billing,  

9 Separation device  Undefined Safety links to macrogrid 

10 Local controllers Unspecified Energy transport, storage, 
consumption management etc. 
within consumer/ producer point.  

11 Conductors Unspecified Power links among microgrid 
resources. 

12 Thermal exchange systems Undefined Sharing of heat among microgrid 
resources. 

13 Communication systems Undefined  Communication purposes 
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The generalized design concepts shown in figure 1 can be used to modify and implement 

microgrid design for several areas of application. In the first stage of design, the energy 

requirements of the area of application are taken into account. These may consist of the 

population size of the area, life styles of the people, commercial activities on ground and 

future projections, environmental conditions etc. these should lead to research effort that 

details the projects energy demands for the area. In case the area is already supplied by 

macrogrid system, the details could be obtained from the supply companies/organizations. 

New design could be emerge by considering the existing design for modification etc. To 

achieve this, all components of the existing design should be carefully studied with 

substitutions, commissions and omissions being considered where necessary.  

 

Holding an area energy requirement details and system’s physical model, the next step is to 

produce mathematical model for the new design. A quality mathematical modelling is the key 

for effective simulation at the end of the design. Likewise simulation serves as a window to 

foresee system design characteristics in physical world implementation. It is worthy of note 

that the stages of microgrid design just are not as simple as being described above, since each 

design stage in itself can decompose into many research questions, the effort here is to 

showcase the feasibility of design, production and implementation for a microgrid to an 
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Figure 4. Generalized design concepts of a microgrid 
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African rural community in either islanded mode or coopted along with an 

existing macrogrid, for entire system efficiency, economics and environmental benefits, as the 

world is by the day strategizing more into clean energy solutions. 

5. The Environmental and Economic Implications of Microgrids 

In addition to speedy rural electrification opportunities through implementation of microgrids 

to communities that may have to wait for years or even decades for power, ABB (2016) 

describes how it is championing its innovations on microgrid impacts in cutting carbon 

emission globally at a COP22 climate change conference. INSIGHTSIAS (2015) discussed 

about the importance of microgrids for the Indian economy by prominently highlighting 

microgrid’s renewable energy bias as an advantage to a sustainable energy generation and 

reduced greenhouse gases. Also the United States Office of Electricity Delivery & Energy 

Reliability (2017) view microgrid as system that consolidate macrogrid’s resilience and 

improve reliability through mitigation of disturbances. The department further emphasizes on 

the role microgrid can play in oiling the nation’s quest for clean energy future, thereby saving 

communities against future weather events. Shedding more light on the trend, Wood (2014) 

explained the economic importance of operating CHPs in microgrids and further pointed the 

role they play in reducing carbon emission as an alternative to using high pollution generators 

by grid operators during extreme hot and cold periods, since the CHPs technologically 

produce heat as by-product for heating and chilling in addition to electricity.  

In general terms, supports enjoyed by microgrids as regards environmental advantages lies 

heavily with its accommodation of renewable energy technologies in solar PV cells, wind 

turbines, etc. believed to contribute insignificantly to greenhouse emissions (Dahiru, 2013). 
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Africa being one of the cleanest continents of the world, through appreciation of 

microgrid systems may have multiple benefits of faster and massive implementation of 

electrification programmes, maintaining the good standing globally in terms greener 

environments, providing job opportunities for the teaming migrating youth and reduced 

dependence on unstable global energy markets. 

The impacts of microgrid to India’s economy mentioned in INSIGHTSIAS (2015) may be 

viewed to resemble that of to Africa and by extension the world at large. In African context so 

far, implications such as large number of population without electricity, forested, riverine 

regions, hilly areas, desert regions etc. can benefit from impacts of microgrids more readily 

than macrogrid supplies.  Benefits such as free and inexhaustible fuels used by renewable 

resources place microgrids at more advantageous positions than macrogrids whose generating 

resources are mostly thermal, hydro etc., whose carbon footprints are enormous (Dahiru, 

2009).  

6. Africa’s microgrid potentials and investment opportunities  

The causes of poverty that usually brand Africa as a region are numerous. Illiteracy, hunger, 

draught, famine, ethno-religious conflicts, political upheavals, socio-economic insecurities 

etc. may need to be addressed somehow for restoration of hope among the ever growing 

population. Thus, initiatives in microgrid projects in some parts of the continent by ABB 

(2016) set example of tackling such challenges partly in Kenya by integrating renewable-

powered and diesel powered microgrids against fluctuating nature of the renewable resources 

that power a population of 5000 exclusively on wind and diesel- powered microgrids. One 

other aspects of microgrid success are the control and storage systems. The control system 
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usually facilitate seamless changeover switching between microgrid and 

macrogrid systems in one hand and among the microgrids resources in the other. Whereas 

storage facilities save excess energy generated from daylights and windy periods against 

outages. In this regard again ABB (2016) installed 1.5 MW storage systems in its premises in 

South Africa to supplement the diesel powered-systems during the dark hours, while solar 

power entirely supplies its demands in the day time. They boasted of CO2 reduction over 1000 

tons annually. The success stories in microgrid implementation among parts of the continent 

thus projects brightly feasible adventure in the future of things, on the strength of exploitation 

of the following; 

• Issues with Tariff System: according to Dahiru & Haruna (2016) system of electricity 

billing being applied to date among distribution companies does not favour accurate 

metering and correct billing to consumers. Emphasis should be placed on adequate 

supply of power for the consumer’s attitude change from estimated bill settlement to 

what may resembles pre-paid bill system e.g. pay as you consume energy (PAYCE) 

obtained in advanced societies.   

• Smart Metering and Control: the microgrid to be developed for implementation in 

African societies should take into cognizance attitudes of some consumers towards 

consumption and bill payments. Consumers’ behavior should be controlled smartly 

against mismanagement of energy and energy resources by highly secured installations 

and the use of smart controllers to automatically apply charges appropriately in patterns 

against peak and off-peak periods, minimum and maximum demand consumers, low and 

high energy consumption rates. With successful implementation of smart metering and 

control, consumers will have no option than to choose from the available tariffs they can 
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afford, or optionally shedding loads appropriately for example using light bulbs 

in a broad daylight. The control mechanism as well takes charge of duplex system of 

electricity transport system in case of distributed generation (DG) widely characterized 

with microgrids. 

• Consumer Participation in DGs:   the distributed generation that is widely known to 

form part of microgrids should be considered as an opportunity to encourage community 

members in participating in generation process such that the entire generation capacity 

within a unit microgrid can be highly consolidated, and also serve as economic 

empowerment to the smaller scale investments. This implies that buyers and consumers 

of electricity can have opportunity to produce and sell. Solar and wind systems are 

excellent resource opportunities in this regard since the fuels are even though seasonal 

but abundant, free, clean and lifetime resources.   

7.  Conclusions 

The economic advantages of microgrids being extensively discussed could be part of solutions 

to Africa’s poor GDP and low per capita energy consumptions. If these could be improved, 

the continent’s industrial capacity could be increased and hence drastically reduce youth 

migration to foreign lands, a menace that consumes lives of promising youth. Also the global 

quest for clean energy got a boost through widely acceptance of renewable energy resources 

by microgrid technology. These could as well have implications economically through global 

warming resulting into deforestations, draughts, shrinking water reserves etc. responsible for a 

lot of crisis globally happening today ranging from farmers and herdsmen, hunters and fishers 

etc.  
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The general attitude of different African consumers in electricity consumption 

and revenue generations however could be inimical to a successful investment in microgrid 

technologies. Hence, a professional configuration of microgrids against such attitudes remains 

a challenge. 
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Abstract 
The costs of electricity generation, transmission and distribution in recent times had not favored 
cheap retail of such daily needed commodity. Production of electricity however is done based on 
demands of the time, since storage is a major issue to global power industry, hence demand and 
supply mostly fail to reconcile due to availability of supply resources and otherwise. The high 
cost of electricity hence influence production and use of energy efficient technologies (EETs) 
ranging from lighting equipment, home appliances, commercial and industrial loads etc. The use 
of EETs however have serious negative implications of harmonics caused by non-linear currents 
they draw on quality of power systems. Harmonics being differential waves form a non-
sinusoidal waveform that causes effects in power systems such as high currents in neutral 
conductors of a three-phase system, metering errors, overheating of phase conductors, 
communication network distortions etc. Mitigation of harmonics is majorly achieved by filtering 
techniques. This paper explores achievements of filtering 2nd to 51st harmonics using trap and 
broadband filters and further exposes complexities and added costs this type of mitigation can 
bring to power systems. A good reliability analysis such as failure mode effects and criticality 
analysis (FMECA) may be used to justify harmonic mitigation measures applied.   

Keywords: power systems, power quality, energy efficiency, harmonics, harmonic filter
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1.0 Introduction 

The term power system usually refers to a composition of electrical components and parts 

arranged to produced, stabilize, transport and distribute electrical power from generating 

plants (and or equipment) to load centres. This is made realistic, safe and useful under 

effective monitoring and control in an automated and/or manual fashion (protection 

monitoring and control, PC&M). Components known to be available to power systems are 

mainly electrical (comprising of generators & turbines, transformers, conductors, switches, 

buses, circuit breakers, capacitor banks) and mechanical (conveyors, silos, boilers, pumps, 

coolers, etc.)  (Regester, 2008). One of the greatest limitations to power generation and 

utilization is storage. Thus, power being generated is always based on demand. Batteries and 

capacitors are the best known power storage facilities known today. But the size of energy 

they handle when compared to the size of power being produced and consumed on daily 

basis leaves much to be desired, although the future for storage of energy is bright and sets to 

explode in a near future as projected in figure 1 (Energy Storage Association, 2017).   

Other key limitations of electrical power systems are quality and stability. Rojin (2017) 

opines that most issues with power quality and stability emanates from equipment being 

supplied with energy (loads), and most critically the loads whose consumption patterns are 

highly variable such as information technology equipment, adjustable speed drives (ASDs), 

programmable logic controllers, energy efficient technologies (EETs) in lightings and cars  

(Molderink, 2010) and Murphy (2012) mentioned home technologies (e.g. high-tech 

thermostats built by Nest Labs, eco-friendly smart appliances unveiled by LG, power 

adapters by Green Plug etc.). The increasingly diverse pattern of today’s loads and future 

projections could further complicate power system structure and its analysis, upon which 
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quality and stability call for more investigative research. It is important to note 

that issues with power quality are not to be taken lightly, although few disturbances in the 

power systems may be contained, others may be catastrophic in terms of safety and economy.  

 

 

2.0 Power Systems and Quality: An Overview 

The major symptoms of poor power quality are malfunctioning of the device being powered, 

early failure of the device or failure of the device to operate (Rojin, 2017). As mentioned in 

the introduction part of this paper, most of the compromise in power system quality emanates 

from the loads’ performance ranging from intermittent switching that occur in device 

operations, to steady changes in load currents resulting from speed or heating variations etc. 

Many other factors also contribute to disturbance in the system such as atmospheric 

discharge, operations of the nearby devices etc. This implies that many issues responsible for 
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Figure 1. Projected increase in electricity storage capacities (2010-2025) (Source: ESA, 2017) 
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the power quality exist, and hence may call for a more complex and multi-

dimensional analysis.  

� Voltage surge: this is a term referring to system’s increase in rated value of voltage (by 

110% or more) as a result of possible switching off of heavy electrical equipment. The 

effects of this type disturbance otherwise known as spikes are flickering of lighting 

equipment and loss of memory in computing and high-tech devices. 

� Voltage dips:    this is almost an opposite of voltage surge where the rated value of 

voltage experiences a periodic decrease that later recovers due either turning on of heavy 

electrical equipment etc. this form of disturbance is also known as voltage sag results in 

light flickers, stalling of motors and tripping of sensitive loads.  

� Over voltage: system over voltages sometimes reaching up to 6000 volts occurs 

suddenly as a result of majorly atmospheric discharges striking powerlines. 

Consequences of this kind of disturbance include data loss and burnt circuit boards.  

� Under voltage: this is a prolonged drop in a rated value of voltage resulting from loss of 

generation, incorrect transformer tapping or faulty voltage regulators. Poor power factor 

often contribute to under voltage. Major effect of under voltage is system overloading 

due to electrical equipment’s effort to maintain power output. 

� Frequency variations: power quality is said deteriorate when the system’s frequency 

differs from the regional frequency of operation. This will cause system under or over 

voltage or voltage fluctuations. This problem is caused by unstable frequency power 

sources, which could result in data loss in sensitive equipment or lock-ups. 
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� Power sags: this is a short time disturbance that usually last less than a 

second, and the consequences are serious. It is usually caused by excessively high 

currents resulting from system faults or switching on loads as startups. 

� Electrical line noise: interferences from radio frequency signals and electromagnetic 

radiations are known causes of disturbance in power systems. The problems mainly 

emanates from operation of electromagnetic devices such as motors, relays, machine 

control devices and radio transmission equipment, microwave radiation, etc. This 

problems cause noise appearing as ripples in power lines.  Data corruption or loss could 

be part of the negative effects of this type of disturbance. Equipment lock-ups can as well 

be an effect. 

� Brownouts: at the periods of maximum demands in power when utilities could not 

meet-up, the voltage levels are usually lowered to make up the maximum power demand. 

The periods of lowering voltages records not so bright lights from the supply. Effects 

common to this type of disturbance are glitches, data loss and equipment failure. 

� Blackouts: this is a disturbance characterized by a total power failure as a result of 

zero voltage potential across the power line. Causes of blackouts are mainly distribution 

network failures such as fuse cutouts, tripped circuit breakers, etc. power failure usually 

cause equipment in-operation or damage. 

� Harmonic distortions: electrical loads characteristics for instance, the magnetic saturation 

in motors, arching in furnaces, DC brush machine and welding machines, ripples in 

rectifiers, as well as non-linear power electronic loads  etc. cause non sinusoidal shapes to 

be formed in currents and voltages waveforms. The waveform shapes corresponds to the 

summation of various waveform shapes from different loads. This is a disturbance that 
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causes overheating of cables and equipment, loss of efficiency in electric 

machines, neutral line overload in 3-phase systems, electromagnetic interference in 

communication systems, metering errors and erratic thermal tripping of protective 

devices. 

� Voltage imbalance: 3-phase induction machines are mostly affected by the problem of 

voltage imbalance from the inconsistence and imbalance of a single phase distribution 

system.  The effects of this disturbance affect all 3-phase loads in the system. 

 

 

3.0 Added Burden of Emerging Energy Efficient Technologies 

 The continuous evolution in technology is much more inclining towards energy efficiency 

partly due to high cost of traditional (fossil fuel based) energy resources and the menace of 

environmental damages caused by exploitation of such resources.  Over 190 countries signed 

the famous Paris Climate Deal, which Nightingale (2016) cautioned against over dependence 

upon, hence called for individual action, so that the cumulative impacts will better be felt. 

Such individual measures suggested include the use of smart power strips, electrochromic 

smart glass, installation of solar panels, etc. The call at this time which may seem to be same 

call in the past have positively motivated increase in production and the use of wide range of 

Figure 2. Sinusoidal AC signal and corresponding non-linear current waveforms (Source: EETech Media) 
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energy efficient technology devices for domestic, commercial and industrial 

applications, despite the high initial cost involved. However, the operational characteristics 

of EETs have serious negative implications on the power quality of electrical systems. The 

deteriorations in quality of power hence increase further with the increase in productions and 

utilizations of EETs, which may call for the needs of addressing the effects on through 

investigations into the causes of such effects.    

 Looking at Rojin’s (2017) enumeration of the numerous disturbances affecting the quality of 

power, the causes, effects and solutions, a major blame was put on energy efficient lighting 

equipment. On the same note, Molderink (2010) pointed at emergence of energy efficient 

cars as potential source of fluctuations in modern grid system. The power supplies of TV and 

other electronic devices for example evolve from the use of traditional power supplies of 

bridge rectifiers being fed by a wire wound transformer, to directly controlled rectification 

where silicon controlled rectifiers (SCRs) are used to substitute simple diodes (EETech 

Media). The major effects on power quality in relation to EETs to be precise are resultant 

harmonics caused by nonlinear characteristics of energy efficient loads. When comparing the 

characteristics of power supply constructed with normal diodes and another constructed with 

silicon controlled diode, the former have its current continuously drawn, whereas the latter 

draws current in pulses, the resultant of which creates 3rd harmonics and above currents 

(Harrison, 2010). According to Eurectrical (2003), the most disturbing harmonic being the 

5th, yet the production and the use of EETs are on the rise daily principally for economic 

advantages and reduced greenhouse gases. 
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4.0 Power Quality Enhancement through Mitigation of Harmonics  

Many causes and effects affecting power quality were discussed in section 2 of this paper. 

However to be specific on harmonic effects which are the principal contributions of EETs in 

this regard, Smith (2003) had it that harmonics are desirable only to music, where they are 

referred to as “octaves” but most unwanted in power systems. Their mixtures with 

fundamental electrical waveforms cause distortions that cause overheating in motors, 

transformers, power cables and drives. Other effects caused by harmonic distortions are logic 

faults in digital devices, incorrect measurements in measuring instruments e.g. voltmeters, 

ammeters and watt-hour meters. The distortions also affect operations of power control and 

protection devices such as circuit breakers that may fail to interrupt properly or completely.  

4.1 Minimizing Harmonics 

Smith (2003) enumerated measures of minimizing harmonics, which were described as the 

major causes of distortions in power systems. The measures include 

Figure 3. Scaled harmonic effects in 3-phase electrical power systems (Source: Harrison, 2010) 
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� Analyzing harmonic symptoms to determine their causes and devise 

solutions: this is a practice where instruments such as power quality analyzers, 

voltmeters, ammeters, etc. are used to trace occurring harmonics on power systems in 

order to know their origins and type.   

� Identification and reduction of harmonic transmitting media: in efforts to minimize 

harmonics, their sources need to be determined and how they may be reduced. This is one 

form of mitigation effort.   

� Use of power conditioning equipment to mitigate harmonics. This is another form of 

mitigation effort targeted at reducing harmonics in power systems. Power conditioners 

such as transient voltage surge suppressors, isolation transformers, voltage regulators, 

filters, etc. are employed.  

4.2 Filtering Harmonics 

The use of active and passive filters in utilities distribution networks as well as generating 

plants are encouraged by Smith (2003) when filtering power system harmonics. Active and 

passive filters are known to be good in minimizing harmonics. EATON (2012) had similar 

concepts of filters by classifying them as ‘trap’ and broadband filters (Figure 4.)  

� Passive filters employing inductors and capacitors are used to block harmonics or shunt 

them to ground depending on configuration and application. The increase in harmonic 

frequency leads to increase in the impedance of the inductor and corresponding decrease 

in the impedance of the capacitor.  

� Active harmonic filters attempts to condition harmonic effects rather than shunt or block 

them known with passive filters. Active harmonic filters usually monitor and sense 



95

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

harmonic currents electronically and generate corresponding waveforms to 

counter the original harmonic currents.   

MAFD

 

MAFD

 

 

  

 

4.3 Eliminating and Preventing Harmonics 

If a delta-delta connected transformer is installed with a delta-wye transformer connected in 

parallel an additional inductive reactance produced can be used to eliminate or minimize 

harmonics.   

5.0 Conclusions 

Many benefits are derived from the use of EETs, and most prominent among them are 

economy and reduced carbon emissions. The benefits are generous enough to be exploited to 

the full, such that production and use of such technologies kept growing by the day. It is 

Figure 4. Methods of filtering harmonics   (a) trap filter   (b) broadband filter   (Source: Eaton Corporation, 2012). 

(a) 

(b) 
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great embracing such technologies but for the harmonic effects they produce due 

to their non-linear voltage/current relationships seriously affecting the quality of power 

supply system, resulting into high neutral currents in 3-phase supply system, overheating of 

supply cables, metering errors, loss of efficiency in electric machines, distortion to 

communication systems and malfunctioning of protective devices. Efforts made to mitigate 

the effects of harmonics in power systems are mainly filtering (using either trap or broadband 

filters of figure 4). The shunt and series active filters of Eaton (2012) consolidate harmonics 

elimination powers within the range of 75-90% (from 2nd to 51st harmonic). This is near 

perfect achievement, but the biggest implications here is that incorporation of such filtering 

equipment to installation added costs to distribution networks and make system a little bit 

more complex. The added cost thus may need to be compared to the economy of the EETs 

trending at the moment. 
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Abstract:  
Technical and Vocational Education (TVE) has been described as a viable instrument for economic 
growth and development strategies capable of lifting a nation to the positions expected of them in 
the committee of nations. This study seek to look into the strategies needed to reposition Technical 
and Vocational Education for economic recovery of this nation,  which has gone into recession due 
to long period of neglect of TVE programmes/activities by the government and individuals alike. It 
deals with various measures needed to be taken to put TVE in a position that will affect the 
economy of the country. This includes the introduction of entrepreneurship skill development 
programmes, curriculum review, industrial partnership etc. The study also x-ray the benefit of 
Technical and Vocational Education in relation to economic recovery of Nigeria. 
Recommendations were also made for further studies. 

Introduction 

The ability of Nigeria to realize the vision of becoming one of the twentieth largest economics in 

the world by the 2020 is largely dependent on the capacity to transform its youths into highly 

skilled and comfortable citizens capable of competing globally (NPE 2008). This vision can be 

realized through effective repositioning of vocational and technical education. The current image of 

TVE which is in a very bad state has to be repositioned to encourage our youths who preferred 

white collar jobs than skill oriented jobs, to go into production industries,  where they are expected 

to use their hands to manipulate tools and equipment to produce goods and services for the benefits 

of mankind. Government should make efforts to see that those Institutions incharge of TVE 

programmes are adequately funded and upgraded in terms of their infrastructure, facilities, 

curriculum, personnel, etc for optimal production of citizens with high level of knowledge and 

skills that will empower them to drive the wheel of economic recovery of this nation especially at 

this period of  hyper- inflation popularly known as period of recession. 

 

The period of recession is characterized with a situation where Nigerians can no longer produce 

goods for export to earn foreign exchange, there by devaluing our domestic currency (naira) to the 
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extent that, the GDP of these nation had gone down beyond control of the 

government .Technical and vocational education is a sure way out of these mess we found 

ourselves, hence the need to reposition technical and vocational education cannot be over emphasis. 

Technical and vocational education is used as a comprehensive term referring to those additions to 

general education, they study the acquisition of practical skills, attitudes understanding and 

knowledge relating to occupations in various sectors of economics and social life (NPE 2014). 

NPE (2014) also describes TVE as 

1. An internal part of general education. 

2. A means of preparing for occupational fields and for affective participation in the world of work . 

3. An aspect of lifelong learning and a preparation for responsible citizenship. 

4. An instruments for promoting environmentally sound sustainable development. 

5. A method of alleviating poverty. 

 

Technical and Vocational Education (TVE) is education intended to provide the recipients with 

technical knowledge, vocational skills and attitude necessary for the solution of problems in 

agriculture, industry, commerce and economic development through the application of science, 

technology and commerce at sub-professional levels (FGN 2004 cited in Egbita 2011). Okoro 

(2006) in Egbita (2011) described technical and vocational education as the type of education which 

involves the acquisition of practical skills and basic scientific knowledge that will enable recipients 

to enter a particular occupation. Egbita  (2011) observed that the developed countries of Europe and 

America take issues of Technical and Vocational Education more seriously by instituting some 

policies aimed at reforming the TVE curriculum. Alasa (2008) states the justification to their action; 

to include that technical and vocational education must meet the changing needs of the world of 

work, the needs of the trainees, the needs of employers/labor market, and the needs of the society. 

Osisioma ,(1993) cited in alegbeni, (2010).Asserted that technology education central objectives 

revolved on the achievement of socio- economic, industrial and technologic objectives that will 

eventually manifested themselves in improved standard of living for the citizens as well as 

economic stability , industrial harmony and technological advancement. In his own view 

olaitan(1996) citied in alegbeni(2010) defines technology as the use of product of creativity, 

inventions and scientific research in the service of man.  In view of the above description one can 

clearly observe the role of TVE play in sound economic generation of any given nation and equally 

the implication of any form neglect programs. 
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TVE is designed to enable students develops relevant skills and scientific 

knowledge that will help them fit into the world of work or be self reliant after schooling in any of 

the levels mentions above and will in turn affect their economy. 

It is the expectation of the government and educational authority that a good number of the 

population involve themselves in the acquisition of skills and knowledge necessary for economic 

growth and development of the nation, but the reverse seems to be the case as there was general 

apathy or neglect in this direction.  

  This trend had drastically affected its economy development of this great country 

negatively. As our young men and women who supposed to be seen as number one in our 

construction industries are no longer turned out or trained from the relevant training institution to 

fill the existing vacancies in the industries rather left such activities to the foreign expatriates who 

came in and milk away the hard earned reserves to their own country no wonder why Nigeria is 

today described as having a recessed economy. Hence the need to reposition technology and 

vocational education in Nigeria For economic recovery is inevitable. 

It is disheartening the TVE teachers do not expose students to the use of instructions materials and 

equipments which are replica of those used in the industries at the early stage of their academic 

pursuit, where many attitudes and habits are formed: this could be as a result of teachers deficiency 

in the use of such equipments or may be that such materials and equipments were not provided for 

instruction. 

            TVE can be repositioned through industrial tour in the form of field trip. Taking students of 

TVE to industries to see for themselves how raw materials are turned into finished goods using 

sophiscated equipments and tool are an excellent tool for skill acquisition. Field trip of this nature 

for teachers and students of TVE could help to promote and sustain sound economic development. 

Kanno(2004) described field trip as one of the teaching methods whereby students are taking on 

journey outside their schools to visit places of interest and relevant to their study. Bozimo and 

Ikwumelu (2000) also describe field trip as any learning activity that is carried on by students as a 

group outside the classroom, under the guidance of their teacher. They further noted that field trips 

provide experiences that cannot be brought into the classroom. Repositioning Technical and 

Vocational Education (TVE) in this way could help the recipients bridge between theory and what 

are obtained in the world of work , hence sustaining and promoting TVE benefits for economic 

recovery. 

            TVE curriculum should be repositioned to include the needs of the industries and how goods 

are produced using modern machine and methods. The curriculum when repositioned in line with 
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what is obtained in the world of work, will inculcate into the students or recipients 

skills that will help them gain employment and progress in it, with less training or orientation. In 

the present workplace, the use of ICT operated machines and methods has become a common 

phenomenon. The use of hand tools and obsolete equipments are giving way to these pneumonic 

operated machines. 

            Therefore the curriculum has to be fashioned to include ICT skills, related contexts and 

methods that will help the students learn how to use these machines and modern tools the safer and 

correct way. Repositioning of Technical and Vocational Education(TVE) curriculum will also help 

the students to achieve its ultimate goal which is to produce the right technological minds in 

Nigerians equipped with the right type of skills, attitudes etc for national development. 

            Curriculum structured to include E-learning experience, will be of immense benefit in 

repositioning Technical and Vocational Education program for economic sustainability and 

recovery as the students will be exposed to the modern ways of production as practiced in the 

developed parts of the world. It brings learning down to the doorsteps of thee learner. Osisiogu 

(2007) described e-learning as training on the internet to improve the students learning 

performance, their self motivation and self direction. He also said that the main purpose of e-

learning is clearly hinged on students and how to learn effectively and happily. 

Funding 

            Increased funding of TVE programs and institution by federal and state, local government 

and other donor agencies will act as a catalyst in repositioning TVE for economic recovery. No 

wonder why section 13 (120) of the national policy on education stated that education is an 

expensive social services and requires adequate financial provision from all tiers of the government 

for successful implementation of education. As noted above TVE is very expensive to run, it 

requires the joint efforts of the federal, state and non-governmental organizations to procuring the 

required infrastructure, facilities, instructional materials, tools, machines and perhaps qualified 

teaching staff that will use these items in teaching the students in a way that will help them acquire 

work place skills for economic growth and recovery .NPE(2005)observed that the relative low. 

Level funding of the programmes, despite the expensive nature of the TVET and poor conditions of 

service for staff among others are strong barriers to the growth of the sector. Therefore TVE must 

be accord the attention it deserves in Nigeria if our economic which had already gone into recess 

would recover quickly.TVE can gain its rightful position as compared to general secondary 

education if adequately funded improved staff welfare etc properly taken care of aminu(1986)citied 

in okpor ,(2010)identified fire sources of funding to include . 
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1.      Block grants from the federal government through NCE and NUC. 

2.      Students fees and charges 

3.      Endowment 

4.      Technical assistance 

5.      Gifts     

With the introduction of new tools, machines, devices and techniques which bring about rapid 

changes call or for enhanced condition of service for the staff. This concluded be in the form of 

retraining and retention of dedicated staff. Olonisaye (2010) was in agreement with the above when 

he said that teachers who implemented the curricula need to be upgraded in line with the revised 

curricula. 

Entrepreneurship Education 

            Inclusion of entrepreneurship education into the curriculum of TVE will also be a vital 

instrument in repositioning TVE for economic recovery. Patrick (2009) in Okpor (2010) identified 

three basic skills that is essential and vital for pre-requisite for youth and student development and 

empowerment to include 

1.      Technical skills 

2.      Psycho productive skills 

3.      Entrepreneurial skills 

He went further to explain entrepreneurial skills as the abilities needed to establish business from 

scratch and nurse them with lusty ventures by dint or hard work, ideas, creative and innovative 

thinking. He also said that entrepreneurial skills constitute an engine for development of nation and 

economic growth. 

            Entrepreneurial education is the acquisition of knowledge, skills and setting up mind to 

create jobs by concerning and starting up a new business (Arerna and Obiazi). In the force of global 

economic meltdown, the establishment of industries capable of creating jobs and wealth has been a 

source of future economic growth. It is only individuals who are greatly skilled in the 
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entrepreneurship education can establish and sustain an industry, and as such it 

creates job opportunities to offer for economic recovery. 

            Industrial school partnership is another vital instrument required in repositioning TVE for 

efficiency and economic recovery of the nation’s economy. TVE institution when partners with the 

industries will help to inculcate workplace skills into the students for efficient effectiveness and self 

reliance. College-industry linkage is defined as any mechanism or strategy intended to promote 

interaction between the educational system and the world of work. (Meredith, 2002) cited in Agbani 

(2010) it is expected that both the TVE institution and the industry work jointly to ultimately drive 

economic growth and technological advancement, which are the yard stick by which economic 

levels of countries are measured. Agbai (2011) asserted that they should be intensive interaction 

between industries and academic institutions so that they will bring together different expertise 

from different innovators. 

Conclusion: The greatest problem Nigeria has is the training of her citizens in non-technical type 

of education which made it very difficult for Nigeria to make a bold step or move as far as 

economic development is concerned. With the present economic recession faced by the country, it 

will be very difficult to come out of it, and transform into one of the first 20 largest global 

economics by the year 2020 if Nigeria refuse to reposition, Hence the need to repositioning TVE 

became imperative for economic recovery. 

Recommendation: Based on the issues raised in this paper, the following recommendations are 

hereby presented. 

1.      TVE should be made compulsory at all levels of Nigerian education system since it is a 

vehicle through which economic development of the country can be achieved. 

2.      Government of Nigeria through the ministry of Education should ensure that trained TVE 

teachers are only engaged to TVE course 

3.      Entrepreneurship education should be included in TVE curriculum and implemented to the 

later. 

4.      Industries should be made to support TVE institutions to make teaching and learning look like 

what is obtained in the world of work to enhance skill acquisition. 

5.      TVE recipients should be encouraged by the government to source for learning materials and 

experiences through E-learning processes. 
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Abstract 

This study is on curbing the Unemployment problem in Nigeria through entrepreneurial 
development. The study is motivated by the fact that unemployment problem like corrupt 
practices in Nigeria is a hydra headed problem and thus require the collective effort of all.  This 
paper revealed that the unemployment problem in Nigeria can be solved through entrepreneurial  
development  and  that  government  effort in  this  regard  is  not  sufficient  given  the magnitude 
of the unemployed in Nigeria. Therefore, the study recommended that solving the unemployment 
problem should not be left in the hands of the government alone rather we should employed the 
public private partnership approach so as to allow the involvement of private individuals in helping 
to establish entrepreneurial development centres as well. 
 

Keywords: Unemployment, Sustainable Entrepreneurial Development, Nigeria 
  
Introduction  

Unemployment, both of the educated and the uneducated manpower, has become one of the most 
topical and thorny issues in contemporary Nigeria. The unemployment situation has changed from 
previous position marked by prolonged period of unemployment and misemployment, to one in 
which graduates of tertiary institutions have to normally wait for a long time before getting a first 
job if at all. At the beginning of this millennium, employment crises have emerged as the most 
challenging issues confronting many world economies. The continuing global economic slowdown 
and uncertain economic prospects have resulted in a grim global economic landscape. This plunged 
many economies into deep recession, the ripple effects of which have affected the job markets. 
These effects are more pronounced in the developing and underdeveloped countries of the world, 
with increased unemployment being the outcome. 
 

Nigeria has one of the highest levels of youth unemployment in the world (60-65%) (Federal 
Ministry of Labour and Productivity Report, 2008). These are mostly young adults that have 
graduated from universities and polytechnics or institutions of higher learning. Available estimate 
shows that about 1.6 million persons, mostly young adult, graduate annually. In addition to this 
number, about 3.8 million others are certificate carrying youths that have no formal education, or 
have completed primary or secondary school, or dropped out from tertiary institutions all of which 
are annually poured into an already saturated labour market (Federal Ministry of Labour and 
Productivity Report, 2008). 
 

Many of the youths are not productive and have actually been reduced to petty traders and 
smugglers; in many instances, the growth in the phenomenon of trafficking in persons and child  
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labor can be attributed to poverty and joblessness among the youths. For a few who are able to 
find their way out of the country to work in other countries, their departure has contributed to 
depleting the quality of human capital resources in the country. This paper has come as a wakeup 
call to appropriate authorities to look in the direction of entrepreneurial development initiatives in 
the quest to solving unemployment problem in Nigeria. 
 

Diverse economic, social and political problems at different magnitudes facing nations of the world 
exist and the third world countries are not excluded. It is possible that these diverse economic, social 
and political problems might have adversely affected the sustainable development of these countries, 
including the high unemployment rate they are currently facing (Williams and Michael, 2012). 
Unemployment problem in Nigeria is a hydra headed phenomena going by its many-sided nature.  
 

Though unemployment has become a global phenomenon of the 21st century, the problem is 
becoming more gargantuan each passing year in Nigeria. Unemployment, underemployment and 
unmitigated rural-urban migration have come to characterize the Nigerian labour market. This has 
been compounded by frightening number of joiners as schools, polytechnics and universities 
churn out leavers in a geometric progression. This has impacted on the rate of social vices like 
robbery, kidnapping, prostitution, human trafficking, child abuse and unfair labour practices 
experienced mostly by the unemployed youths, which are other noticeable dimensions to the 
complexities of contemporary Nigerian employment dynamics. 
 

According to the National Manpower Board, (2009) the Nigeria labour market could barely 
absorb 10% of the over 3.8 million persons turned out by the Nigeria educational system on a 
yearly basis. In brief, the employment trends in Nigeria indicate that, without a concerted effort to 
tackle the problems of unemployment and underemployment the situation could get worse. 
 

Many scholars have written widely on entrepreneurship and its potency to generate employment, 
thus, underscoring the quintessence, significance and relevance of this sub-sector in the development 
of any given economy. The experiences of developed economies in relation to the roles played by 
entrepreneurship buttresses the fact that the importance of entrepreneurship cannot be over- 
emphasized especially among the developing countries. In order to highlight its significance in 
relation to the growth and development of a given economy, entrepreneurship has been variously 
referred to as a “source of employment generation”. This is because entrepreneurial activities have 
been found to be capable of making positive impacts on the economy of a nation and the quality 
of life of the people (Adejumo, 2000).  
 

Studies have established its positive relationship with stimulation of economic growth; employment 
generation; and empowerment of the disadvantaged segment of the population, which include 
women and the poor (Oluremi and Gbenga, 2011; Mueller and Thomas, 2000; Reynolds, 1987). The 
question is; what is the level of knowledge of entrepreneurship skills by the owners of small scale 
enterprises? What are the respective influences of entrepreneurship development programmes on the 
poverty level of the citizens? It is in the wake of the above that this study aimed at examining the  
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possibility of reducing/curbing the unemployment problem in Nigeria through entrepreneurship 
development. 
 

Concept of Unemployment 
In defining the word unemployment, it appears that there seems to be a consensus on the definition 
of unemployment. The International Labour Organization (ILO) defines unemployment as numbers 
of the economically active population who are without work but available for and seeking work, 
including people who have lost their jobs and those who have voluntary left work (World Bank, 
2008). That is, people willing to work but not presently working. The “unemployed” comprise all 
people above a specified age who during reference period were; 
i.  Without work”, i.e. that are not on a paid employment or self-employment. 
ii.  Currently available for work”, that is, were willing to accept a paid employment or a self-
employment during the reference period. 
iii.  Seeking work”, that is, had taken special steps to seek paid employment or self-
employment. The specific steps may include e.g. registration with employers, answering or placing 
newspaper advertisements. 
 

In an enlarged meaning, underemployment is often used to describe the condition of those who 
work part-time because full-time jobs are unavailable or who are employed at less-skilled work 
than they are qualified to do. According to the Federal Ministry of Employment, Labour and 
(FEML&P), unemployment figures include, those out of work, able to work and looking for a job, 
but work is not available to them. This definition should be extended to include those unemployed 
persons who give up job seeking out of frustration and retrenched or laid off persons. 
Unemployment is usually segmented according to the following characteristics of the unemployed, 
age, sex, education, duration of unemployment period and kind of education and economic activity 
previously carried out. Although there seems to be convergence on this concept, its applications 
have been bedevilled with series of problems across countries. 
 

Okongwu (1996) points out the problem arising from the concept of labour force. In most 
countries, particularly Nigeria, people below the age of 15 years and those above 55, who are 
actively engaged in economic activeties, are usually excluded from labour statistical surveys. All 
these factors have the tendency to result in under-estimation of unemployment rates thereby making 
international comparison very difficult. Factors such as the preponderance of full housewives (but 
who are willing to be engaged in paid job) and unpaid family workers also contributed 
significantly to the underestimation of unemployment. 
According to McConnell et al. (2003) which significantly portrays a Euro-American point of view 
of unemployment people are considered officially unemployed if during the survey week they were 
16 years of age older, were not institutionalized, and did not work, but were  available for work and 
(1) had engaged in some specific job-seeking activity during the past 4 weeks, (2) were waiting to 
be called back to job from which they were temporarily laid off, (3) would have been looking for a 
job within 30 days. 
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Those, who are 16 years or older and not institutionalized but officially neither employed nor 
unemployed are classified as “not in the labour force”. The labour force itself therefore consists 
of those employed and unemployed. 
 

The Concept of Entrepreneurship 
The word entrepreneur is derived from the French word “entreprendre” meaning “to undertake”. 
The definition of an entrepreneur has evolved over time as the world’s economic structure has 
changed and become more complex. Since its beginning in the middle ages, when it was used in 
relation to specific occupations, the notion of the entrepreneur has been refined and broadened to 
include concepts that are related to the person rather than the occupation. 
 

Jean-Baptiste, an aristocrat industrialist, with his unpleasant practical experiences developed the 
concept of entrepreneur a little further which survived for almost two centuries. According to 
him, an entrepreneur is one who combines the land of one, the labour of another, and capital of yet 
another, and thus, produces a product. By selling the product in the market,  he pays interest on 
capital, rent on land and wages to labourers and what remains is his/her profit. 
 

The entrepreneur has been described by Collins et al. (1964) as a “risk taker” – a person who 
braves uncertainty, strikes out on his own through native wit, devotion to duty and singleness of 
purpose somehow creates an industry where none existed before. Essentially, an entrepreneur fills 
in the people, financing production and marketing gaps by acquiring and assembling the necessary 
resources into newly created form  

The term “entrepreneur” was first used by the early 18
th
 century French economist Richard 

Cantillon who defines the entrepreneur as the agent who buys means of production at certain prices 
in order to combine them into a new product (Schumpeter; 1951; Burnett, 2000). For Drucker 
(1970), entrepreneurship is about taking risk. The behavior of the entrepreneur reflects a kind of 
person willing to put his or her career and financial security on the line and take a risk in the 
name of an idea, spending much time as well as capital on an uncertain venture.  
 

Badi et al. (2006) defined entrepreneur as a person with vision, original idea, decision-making 
and daring to try. The entrepreneur is also an investor who brings in new ideas, new 
commodities, new processes and encourages his team in the new activities. For Scarborough and 
Zimmerer (2000), an entrepreneur is a person who creates a new business in the face of risk and 
uncertainty for the purpose of achieving profit and growth by identifying opportunities and 
assembling the necessary resources to capitalize on them. Entrepreneurship is the creation of a new 
business venture and a new organization for that venture (Stoner et al., 2000). 
 

Gana (2001) defines entrepreneurship as the willingness and ability of an individual to seek out 
investment opportunities in an environment, and be able to establish and run an enterprise 
successfully based on the identified opportunities. Though Gana’s definition was based on the 
managerial perspective, it is important to mention that the entrepreneur has certain personality traits 
which influence his behaviour (psychologists view). He also lives in a society (sociologist view)  
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and he is obviously affected by the economic opportunities and government incentives (economist 
view). Gana therefore cautioned that any attempt to describe the entrepreneur against only one 
dimension will be inadequate and would not give a holistic view of who the entrepreneur is. 
 

According to Burnett (2000), throughout the theoretical history of entrepreneurship, scholars from 
multiple disciplines in the social sciences have grappled with a diverse set of interpretations and 
definitions to conceptualize this abstract idea. Burnett then concluded that even though certain 
themes continually resurface throughout the history of entrepreneurship theory, presently there is no 
single definition of entrepreneurship that is accepted by all or that is applicable in every economy. 
 

Mbaegbu reported that Inegbenebor and Osaze (1999) have differentiated various grades of 
entrepreneurs on a continuum from craftsman entrepreneurs to opportunistic entrepreneurs. 
According to Inegbenebor, the craftsman entrepreneur generally establishes his own self-employed 
business which could be a micro enterprise or a small/ medium enterprise. The number of outside 
people he employs depends on the size of the enterprise. The opportunistic entrepreneur on the 
other hand has the potential of establishing a business and growing it into a large scale bureaucratic 
corporation employing hundreds of people. 
 

Mbaegbu (2008) submitted that there is, therefore, no one-best definition for the entrepreneur: He 
however stated, anyone who creates a business, establishes it, and nurses it to growth and 
profitability or takes over an existing business because the founder is dead or has sold it, or 
who inherited it and continues to build and innovate on it, or a man who runs a franchise, qualifies 
as an entrepreneur in our usage (Nwachukwu, 1990). The bottom line is career in self-employment 
and profiting from self-employment.  
 

Who is an Entrepreneur? 
Entrepreneurs are individuals who recognize opportunities where others see chaos, or confusion. 
One anonymous quote found by Jeffery A. Timmons sums up the realities for entrepreneurs. 
Anyone can be an entrepreneur, who wants to experience the deep dark canyons of uncertainty 
and ambiguity; who wants to walk the breathtaking highlands of success”. Entrepreneurship in the 
modern dispensation in Nigeria can be traced to the colonial era due to the problem of trade by 
barter of exchanging agricultural products. It means primarily innovation, to others it means risk-
taking. To others, a market stabilizing force and to others it means starting, or owning and 
managing small business. 
 

Thus, an entrepreneur is viewed as a person who either creates new combination of production 
factors such as new methods of production, new market, find new sources of supply and 
organizational form or as a person is willing to take risks or a person who exploits market 
opportunities, eliminates disequilibrium between aggregate demand and supply or a person who 
owns and operates a business. Institutions and individuals promoting rural development see 
entrepreneurship as a strategic development intervention that could accelerate the development 
process. 
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Roles of Entrepreneurs in the Nigerian Economy 
The role of entrepreneurs in economic development in- volves increasing per capital output and 
income, initiating and constituting change in the structure of business and society; this change is 
accompanied by growth and increased output. Entrepreneurship facilitates the use of local raw 
materials and other resources. Being relatively labour intensive, enterprise creates substantial 
employment opportunities at low capital cost and being resilient, flexible, can better adapt to 
unexpected changes in the economic and financial environments. 
 

Stimulation of indigenous entrepreneurship in developing country like Nigeria is made possible. 
Private individuals or groups are afforded the opportunity to manage the businesses with minimal 
resources requirement. 
 

Investment in small businesses helps to transform traditional sector. It modernizes the people’s 
perception of life and introduces the use of machines instead of manual labour. Again, the skills of 
men are modernized and synchronized with developments in the new industrial sector. Another 
function of entrepreneurs in Nigeria’s economy is creation of employment. In Nigeria of today, 
government cannot provide 100% employment for the citizens; entrepreneurship has helped many to 
be gainfully employed. It helps to reduce unemployment problem in the country i.e., the root of 
all socio-economic problems. It leads to wealth creation. 
 

Furthermore, utilization of resources is being accomplished. Resources that might end up to be idle 
in the hands of people are effectively mobilized (capital, skills etc.) and employed productively. 
More so, it also induces backward and forward linkages which stimulate the process of economic 
development in the country. It helps to link up various sectors of the economy. It constitutes the 
market for Agriculture extractive and industrial outputs. Also, it helps in diversifying economic 
activities but also in saving foreign exchange for their mother country. 
 

It helps reduce the concentration of economic power, stimulates economic equitable redistribution 
of wealth, income and even political power in the interest of the country. It contributes to regional 
activity and cooperation. It promotes Nigeria’s export trade, reasonable quantity of products or 
services from Nigeria are sold in other countries. Trade among member states of ECOWAS is 
expanding. Good trades Relationship (import and export) are being fostered due to the factor of 
comparative cost advantage. 
 

Entrepreneurship as a distinct factor of production contributes to the economic development of an 
economy in many significant ways as mentioned above. The overall role of entrepreneurship in 
economic development of an economy is put as “an economy is the effect for which 
entrepreneurship is the cause. 
 

Problem of Nigerian entrepreneurs 
According to John (2006), entrepreneurship has a lot of problems. Nigeria entrepreneurship is faced 
with several constraints which limit its development. Among these constraints is financial or capital 
shortage, infrastructure problems, technology, organizational constraints, inadequate or lack of  
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skilled manpower, competition from imported goods and poor administration of government 
assisted programmes, inadequate information as to business opportunities, inadequate capital, 
substandard goods, anxiousness for profit etc. These problems have great potentials of affecting 
business operations. 
 

• Inadequate Capital: As a result of insufficient capital, entrepreneurs are not able to carry 
out all the beautiful project /ideas that they may have formulated.  Borrowing from banks 
and other institutions have not been very easy as very stringent conditions are required for 
the entrepreneurs. This has greatly affected business development. 

 

• Lack of Awareness of Business Opportunities: Most often, entrepreneurs are not aware 
of business opportunities available to them. This is because most entrepreneurs do not 
know how to seek for business opportunities. Rather than seek information from the 
Chambers of Commerce, Ministry of Trade and Industry, foreign and technical partners etc, 
most entrepreneurs depend on their intuition and what is obtained within their immediate 
environment, which may not be enough. 

 

• Production of Substandard Goods:  As a matter of fact, most entrepreneurs are in the 
habit of producing substandard goods. This is because they may not have the technical 
know-how or the resources to make better products. The implication is that market is 
saturated with poorly produced goods and the consumers are left at the mercy of the 
entrepreneurs for profit; 

 

• Quest for High Profit: The quest for high profit can be said to be responsible for the 
non-chalant attitude of most entrepreneurs. Because they seek for high profits, most 
entrepreneurs resort to reducing standards and quality of their products. The effect of this is 
that, the average consumers would prefer imported products not minding the high cost 
compared to the locally produced ones.  

• Management Control: The employment of incompetent and low quality staff can affect 
the features of a business. When a worker is incompetent, his output would surely be 
poor. Most entrepreneurs have no effective control over their workers due to the fact that 
most of the employees are well known to them. It must be stated that there is no sentiment 
in business. An entrepreneur should be very firm in the running of his business as the 
success or failure of the business depends largely on his abilities.  

• Government Policies: Most times, government came up with certain policies that may not 
be in the interest of the entrepreneurs. This could either be in form of restriction on 
certain key raw material or outright ban, withdrawal of subsidies; increase in taxes etc. 
These policies can affect business operations. 

 

Recommendations 
The discussion above show that government efforts aimed at entrepreneurial development cannot 
solve the multidimensional nature of the Nigerian unemployment problem. As such, it will require  
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the collective efforts of both the public and private enterprises to mitigate the unemployment 
problem in Nigeria. i.e. a public private partnership in curbing the unemployment problem in 
Nigeria through entrepreneurial development. 
 

Secondly, as it is currently being practised in some Nigeria institutions of higher learning 
entrepreneurial programmes and curricula should be designed to meet with the current trends. Its 
content should be properly designed towards making a graduate in Nigeria skillful in a particular 
trade or enterprise of interest before he or she leaves the school, such that the long years of 
waiting for the elusive supposed dream or plum job will be greatly cut-down through practicing the 
trade or enterprise learnt about in school.  
 

Finally, adequate fund should be set aside by both the public and private enterprises and 
channelled towards assisting graduates with entrepreneurial skills to set up their own privately 
owned enterprises in the area of their skill. This also comes with the possibility of becoming an 
employer of labour as against the usual after school long waiting for the never forthcoming dream 
job. 
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Abstract 

Physics Education is a driver of economic growth. From energy generation to novel medicine, 
physics education and physics-based businesses play a crucial role in driving innovation and 
development of new technologies. The sectors that will power the economy in the future are built on 
the innovative application of physics (education) and the skills of physics-trained people. This 
paper therefore, examines ways of Repositioning Physics Education for Economic Recovery. To 
achieve this, the paper discussed the setback of Nigeria Economic and the need for recovery and 
the place of Physics Education for Economic Recovery. Based on the findings, the study 
recommended among others that Activity-based teaching that engages students in the learning 
process are to be employed if the quality of physics has to be raised for the economic recovery, a 
teacher-guided, student-friendly atmosphere should be developed in the classroom and educational 
policies and programmes should correspond to developmental needs and objectives of the economy. 

Keywords: Repositioning, Physics Education, and Economic Recovery. 

Introduction 

An economic recovery is the phase of the business cycle following a recession, during 

which an economy regains and exceeds peak employment and output levels achieved prior to 

downturn. It is however a period of increasing business activity signalling the end of a recession 

which is the significant decline in activity across the economy, lasting longer than a few months. 

Much like a recession, an economic recovery is not always easy to recognize until at least several 

months after it has begun. Economists use a variety of indicators, including gross domestic product 

(GDP), inflation, financial markets and unemployment to analyse the state of the economy and 

determine whether a recovery is in progress (www.investopedia.com/terms/e/economic-

recovery.asp).  
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Nigeria as a nation is a middle-income, mixed economy and emerging 

market, with expanding manufacturing, financial, service, communications, technology and 

entertainment sectors. It is ranked as the 21st-largest economy in the world in terms of nominal 

GDP, and the 20th-largest in terms of purchasing power parity. It is the largest economy in Africa; 

its re-emergent manufacturing sector became the largest on the continent in 2013, and it produces a 

large proportion of goods and services for the West African subcontinent (Manufacturing Sector 

Report, 2015). According to Chijioke (2014), the debt-to-GDP ratio is 11%, which is 8% below the 

2012 ratio. Previously hindered by years of mismanagement, economic reforms of the past decade 

have put Nigeria back on track towards achieving its full economic potential. Nigerian GDP at 

purchasing power parity (PPP) has almost tripled from $170 billion in 2000 to $451 billion in 2012, 

although estimates of the size of the informal sector (which is not included in official figures) put 

the actual numbers closer to $630 billion. Correspondingly, the GDP per capita doubled from $1400 

per person in 2000 to an estimated $2,800 per person in 2012 (again, with the inclusion of the 

informal sector, it is estimated that GDP per capita covers around $3,900 per person). Although 

much has been made of its status as a major exporter of oil, oil only contributes about 9% to the 

GDP.  

Nigeria produces only about 2.7% of the world's oil supply (in comparison, Saudi Arabia 

produces 12.9%, Russia produces 12.7% and the United States produces 8.6%)(Nigeria rebasing 

gdp 2015). The petroleum sector is important, as government revenues still heavily rely on this 

sector, it remains a small part of the country's overall economy. The largely subsistence agricultural 

sector has not kept up with rapid population growth, and Nigeria, once a large net exporter of food, 

though mechanization has led to a resurgence in manufacturing and exporting of food products, and 
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the move towards food sufficiency. According to a Citigroup report 2011, Nigeria 

will get the highest average GDP growth in the world between 2010 and 2050. 

However, physics is a science subject that deals with the fundamental constituent of the 

universe, the forces they exert on one another, and the effects of these forces. Robert (2013), 

buttressed that physics is the study of matter and energy and the relationship between them. In the 

same vein, Physics education refers both to the methods currently used to teach physics and to an 

area of pedagogical research that seeks to improve those methods. Physics Education is however a 

driver of economic growth. As stressed by Jegede S.A, Awodun A.O and Olusola O.O (2013), the 

development of any nation, which depends on science and technology, hinges on the nation’s 

science education and Physics Education in particular. From energy generation to novel medicines, 

physics and physics-based businesses play a crucial role in driving innovation and development of 

new technologies.   

The sectors that will power the economy in the future are built on the innovative application 

of physics education and the skills of physics-trained people. This research recognizes people as 

human capital and demonstrates how increased investment in knowledge, skills and health provides 

future returns to the economy through increases in labour productivity (Bils & Klenow, 2000; 

Hanushek & Kimko, 2000; Krueger & Lindahl, 2000, Cohen & Soto, 2001). It also examines the 

contribution and importance of physics education to economy, through the lens of the industries 

that rely on physics for their existence, and how these industries play an important role in 

enhancing productivity, boosting economic growth and increasing prosperity. 

 Meanwhile, Education in general is a critical component of human, economic and national 

development. As opined by Sahlberg (2006), globalization has not only increased competition in 

world economies but also within and between the education systems. However, Science Education 
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is an important issue in education because it improves science and technology 

education and increase the scientific development in higher education and other related fields which 

could be an instrument for economic and national development. According to Osborne J., Simon, 

S.& Collins, S. (2003), Students’ increasing reluctance to choose science courses, and Physics 

education in particular, in their final years of secondary education has important implications not 

only for the continuity of scientific endeavor but also for the scientific literacy of future generations 

as well as the economic development. Indeed, good policy frameworks, relevant policy 

interventions in science education and our economic structure cannot completely isolate us from 

this turmoil. Thus, repositioning physics education will promote sustainable growth, and reduce the 

economy’s vulnerability, which is almost beyond recovery. 

The economic problem is sometimes referred to as the basic or central economic problem- 

which asserts that an economy's finite resources are insufficient to satisfy all human wants and 

needs. Thus, the economic recovery can be revolved around the idea of repositioning physics 

education to meet this objective since physics is perceived to be a difficult subject because of its 

abstract in nature as opined by (Isola, 2010). Meanwhile, the study of physics has an internal 

coherent structure in which concepts are built one on the other. But Physics education generates 

fundamental knowledge which is essential for the required technological advancement needed to 

propel the economic engine of the world. It enables the learner to acquire relevant knowledge with 

understanding, ability to handle and process information and problem solving through the acquired 

knowledge as opined by Najimuddeen, A.M; Ahmad, A.Y and Hadiza, M (2015). Furthermore, 

physics students usually perform poorly in all level of the educational system as observed by 

Askhia (2010), that the trend in the enrolment and performance of secondary school students in 

science subjects, especially physics assumed threatening and frightening level. 
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Jegede S.A, Awodun A.O and Olusola O.O (2013) opted that, parents and 

governments are in total agreement that their huge investment on education is not yielding the 

desired dividend and that despite their huge investment on education, students’ performance still 

remain poor. Askhia (2010) ascertain that teachers also complain of students’ low performance at 

both internal and external examinations, particularly in physics.  

In Nigeria, in spite of the enormous role that physics provide for national development and 

efforts of government and other stakeholders in improving science education, physics result in most 

certified examinations like the West African Senior School Certificate Examination (WASSCE) 

and National Examination Council (NECO) have not been satisfactory. Jegede S.A, Awodun A.O 

and Olusola O.O (2013). They have been attributed to many factors which include utilization of 

inappropriate teaching method in schools, inadequate qualified science teachers and school location. 

The Setback of Nigeria Economic and the Need for Recovery 

The current economic recession in Nigeria emerged like a thunderbolt at the instance of the 

negative growth rates recently released by the National Bureau of Statistics (NBS) (Farayibi, 2016). 

Economic recession is a downturn in the economy. It is often characterized by symptoms such as 

rising prices of goods and services, inability of government to meet its financial obligations, 

exchange rate fluctuations, and poor performance of other macroeconomic variables which defines 

the state of the economy per time (Farayibi, 2016). 

As economic, social and cultural changes are taking place faster and faster-due mainly to the 

impact of rapid scientific and technological Change-it seems clear that education but physics 

education should prepare people to face new situations and changing social conditions so as to 

satisfy both the individual needs of the learners and the collective needs of society and the economy 

at large. In considering the adaptation of physics education to development needs, attention must be 
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given to its relationship with productive work and community development, to 

environmental and cultural dimensions and to social relevance. 

Place of Physics Education in Economic Recovery 

Physics has played a crucial role both in understanding the fundamental laws of nature that 

govern the universe and in transforming humanity to the present-day “modern living” by harnessing 

the potential of these laws. Furthermore, according to Young and Freedom (2014) physics also 

make significant contribution through advance in new technologies that arise from theoretical 

breakthrough, for which advance in understanding of electromagnetism or nuclear physics lead 

directly to the development of new product that have dramatically transformed modern-day society 

such as handset. 

Physics education also plays many vital roles in the economic development of a country, 

irrespective of its status of development (Careem M.A 2006). Moreover, better quality education 

increases average earnings and productivity and reduces the likelihood of social problems that, in 

turn, are harmful for economic development. The body of educational change knowledge that forms 

the technical foundation of education reforms underway in practically all education systems has 

significantly expanded during the last three decades (Carnoy, 1999; Fullan, 2005; Hargreaves, Earl, 

Shawn & Manning, 2001). 

 It has a major role in many key-sectors, such as transport, eco-friendly energy production, 

prediction and modelling of natural disasters and metrological events, monitoring environmental 

changes, healthcare and sanitation, agriculture and food-production, development and production of 

new devices and equipment, and the emerging field of Nano science and nanotechnology through 

quality assurance, enlightening and sensitization programs, seminar and workshops . Physics 

Education can also address a large number of problems that the economy have to face through 
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quality assurance and assistance to find cheap and easy solutions to ensure the 

economic recovery, for instance,  ideas and knowledge of solar energy production, monitoring and 

creating awareness on urban and rural pollution, medical applications, sensitization on water 

purification among others As stressed by Najimuddeen (2011) that for a country to developed more 

material,  need to boost and encourage the performance and the use of solar energy. To enhance the 

local expertise in Physics, not only the educational facilities needs improvement but facilities for 

basic research are also needed. Advantages of training in Physics research training include the 

flexibility to tackle a wide range of problems and to be able to move from one discipline to another. 

It also provides the ability to solve problems from first principles when standard solutions do not 

apply. The challenges often faced in Physics research and training in developing countries are 

severe. Some of the common challenges are serious lack of funding, which worsens with the 

economic situation, lack of private-sector participation, political instability, internal upheavals wars, 

isolation of scientists, lack of public awareness, lack of policy and institutional framework for 

research, difficult or no access to scientific publications, lack of information and communication- 

technology facilities. Not barring these difficulties, what has been achieved in the economic 

recovery through research activities is encouraging. This paper dwelt heavily on the economic 

recovery through repositioning of Physics education and related fields in general, and describes the 

building of research capacity in Physics education and educational research institutes which would 

go a long way toward economic recovery 

Ways of Repositioning Physics Education 

In view of the crucial role played by physics education in the economic recovery process, it 

is essential that educational policies and programmes should correspond to developmental needs 

and objectives of the economy. In addition, physics education like any other intellectual discipline 
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provides a means whereby the individual can organize his or her own concepts, 

develop attitudes, classify experience and communicate with others. Therefore, in planning the 

education system, the social and cultural background should be taken into account and a teacher-

guided, student-friendly atmosphere should be developed in the classroom. 

Activity-based teaching that engages students in the learning process and not the old “chalk 

and talk” methods are to be employed if the quality of physics has to be raised for the economic 

recovery. As the scarcity of able physics educations is not only the problem of the education 

section, but is now increasingly being seen in the role player for economic recovery. It would be 

beneficial for economic gross as a whole, to engage in joint collaborative efforts of improving 

teaching and learning physics, experimenting and researching at both secondary and tertiary level, 

so that an international high standard of learning and practicing physics is achieve for economic 

recovery. 

Government, private and physics organizations responsible for teaching and research in 

physics may be urge to lunch campaign to popularise the knowledge of physics to the masses and 

provide adequate incentive and fund to the students to take up physics career. Thus, a research 

literature confirms the value of investing in education (Schweke, 2004). 

Conclusion 

This aspect could be one of many others, to change the culture of physics research in the 

country and boost the economic status. By no means should one assume that the above-stated ways 

are the only ones to improve the status of economic recovery through repositioning of physics 

education. Several other ideas may prove to be more useful and appropriate. These ideas will have a 

possibility to be tried and tested by various competent of physics education and may also have 

positive complementary impacts to achieve the much desired purpose of taking physics to a much 
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higher status than it enjoys today in the country which will enhance or recover the 

economic from current recess. The researchers are also of the view that in cooperating these 

recommendations will go a long way in facilitating more awareness of the important of physics 

education for economic recovery. This awareness should enhance more positive attitude toward the 

subjects physics in our schools and hence, in order to achieve equality students’ performance in 

physics, teachers are to use appropriate teaching aids when teaching a concepts. 
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Abstract 

 Access to safe drinking water is essential to health, a basic human right and a component of 
effective policy for health protection. In order to protect public health it has become imperative to 
assess drinking water standards to ascertain the quality of the available ground water in Kontagora 
municipal area. This research was therefore carried out to determine the electrical conductivity (e) 
of ground drinking water available in Kontagora town. A total of hundred (100) samples of hand-
dug Well and Borehole water constituting five (5) samples each from ten (10) different locations 
across kontagora were obtained. The samples were analyzed using conductivity meter DDS-307, a 
standard digital conductivity meter adaptable to temperature variation using a probe. Electrical 
conductivity values obtained at room temperature in the study ranged from +150.20 f 7.68.	ghD=i� 
to +348.40 f 8.05.ghD=i� for hand-dug wells and from +233.20 f 5.65.	 to +346.20 f 5.49.ghD=i� 
for Borehole water. The values obtained in this study are below the 1000	ghD=i� recommended by 
local and international monitoring agencies (Standard organization of Nigeria (SON), National 
Agency for Food and Drug Administration and Control (NAFDAC), World Health Organization 
(WHO) and United state Environmental Protection Agency (USEPA)). Therefore, based on 
electrical conductivity of drinking water as a standard, Kontagora ground waters are safe for 
drinking. Since the values of electrical conductivity are proportional to the amount of Total 
Dissolved Solids (TDS) in water, we therefore recommend a study of the radiological and other 
physicochemical parameters that constitute the ground water in this area.  
 

Keywords: Electrical Conductivity, Groundwater, Kontagora , Total dissolved Solids,. 

Introduction 

The quality of water is a vital concern for mankind, since it is directly linked with human welfare. 

Water is the most widely distributed and abundant substance found in nature. The irony is that our 

planet is awash with water. In total, there is 1400 million litters of water, but most of this water is 

not used for drinking purpose, because 97% is sea water and only 3% is fresh water, out of which 

2% is ledged in the polar ice caps and glaciers, only 1% water is available for portable use; whereas 

more water goes for irrigation than to drinking sanitation and all other uses (WHO, 2004). 
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Access to safe drinking-water is essential to health, a basic human right and a component of 

effective policy for health protection. Safe drinking-water is important as a health and development 

issue at a national, regional and local level. In some regions, it has been shown that investments in 

water supply and sanitation can yield a net economic benefit, since the reductions in adverse health 

effects and health care costs outweigh the costs of undertaking the interventions. This is true for 

major water supply infrastructure investments through to water treatment in the home. Experience 

has also shown that interventions in improving access to safe water favour the poor in particular, 

whether in rural or urban areas, and can be an effective part of poverty alleviation 

strategies.(WHO,2008). 

 

For centuries, human have been disposing of waste products by burning, placing them in streams, 

storing them on ground or putting them in the ground. Human induced influences on surface water 

quality reflect not only waste discharge directly into a stream, but also include contaminated surface 

runoff. The quality of ground water is most commonly affected by waste disposed and land use. 

One major source of contamination is the storage of waste materials in excavations, such as pits or 

mines. Water soluble substances that are disrupted, spilled, spread or stored on the land surface may 

be filled eventually.  
 

One cause of water contamination is the disposal of waste materials directly on the land surface. 

Example includes manure, sludge, garbage and industrial wastes. The waste may occur as 

individual mounds, or it may be spread over the land. If the waste material contains soluble 

substances, they may infiltrate similar problems that occur in the vicinity of various types of 

stockpiles (Jaini, 2003). 

In recent times, investigators have taken a serious look at the environmental effects of dumps. As 

rain water infiltrates through trash in dump, it accumulates an ample assortment of chemical and 

biological substances. The resulting fluid or leachate may be highly mineralized and as it infiltrates, 

some of the substances it contains may not be removed or degraded (Richardson, 2001).  
 

Fertilizers and pesticides are highly toxic and in countless cases, quite mobile in the subsurface. 

Numerous compounds, however, become quickly attached to fine-grained sediments, such as 

organic matter and clay and silt particles. In many heavily fertilized areas, the infiltration of nitrate, 

a decomposition product of ammonia fertilizer has adversely affected ground water. The 
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consumption of nitrate rich water leads to a disease in infants known as “blue 

babies” (Methemoglobinemia) (Shibukawa, 2004).  

 

The extent of enteric diseases in different areas depends upon the extent to which certain water is 

exposed to contamination. The incidence of typhoid fever, bacillary dysentery, infectious hepatitis 

and other enteric infections in many countries may transmit through water. Cholera is still a wide 

spread water carried disease in some developing countries. 

 

The risk of microbiological contamination of drinking water during collection and storage in the 

home has long been recognized (Van-Derslice & Briscoe, 1995; Lye, 2002; Thomas, Bastable, 

Bastable, 2003; Gerba & Smith, 2005). Factors such as site characteristics, interval duration, and 

ultra violet ultraviolet (UV) intensity would all affect the survival of microorganisms on the 

catchment surface and their viability in the run-off (Evans, Coombes & Dunstan 2006).  

 

Septic systems have been noted as one of the largest sources of pollution in the suburbs (along with 

construction erosion) through failing systems and subsurface movement of pollutants. Water 

pollution induced by storm runoff from different roofing materials is considered a non-point source 

(Chang, McBroom &  Beasly 2004).  

 

Drinking-water supply surveillance does not remove or replace the responsibility of the drinking-

water supplier to ensure that a drinking-water supply is of acceptable quality and meets 

predetermined health-based and other performance targets. All members of the population receive 

drinking-water by some means – including the use of piped supplies with or without treatment and 

with or without pumping (supplied via domestic connection or public standpipe), delivery by tanker 

truck or carriage by beasts of burden or collection from groundwater sources (springs or wells) or 

surface sources (lakes, rivers and streams).  

 

Since life is impossible without water, people are compelled to accept and use water from whatever 

source despite the devastating consequences of polluted water to human health (Steiner, Thielmam 

& Guerrant, 1997). Water of good drinking quality is of basic importance to human physiology and 

Man’s continued existence depends very much on it availability. An average man of (53kg – 63kg) 
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body weight, requires about 3 liters of water in liquid and food daily to keep healthy 

(Wardlow, Hampl & Disilvestra, 2004). 
 

There are various ways of accessing water quality such as: alkalinity of water, Total Dissolve 

Solids, hardness of water and conductivity of water. Electrical conductivity is an important and 

widely used analytical parameter with high reliability, sensitivity and relatively low cost of 

equipment make conductivity a valuable, easy to use tool for quality control (Mettler, 2013).  
 

Pure water is not a good conductor of electric current rather a good insulator. Increase in ionic 

concentration enhances the electrical conductivity of water. Generally, the amount of dissolved 

solids in water determines the electrical conductivity. 

There are many portable water standard used for assessment water, some of these include: Total 

dissolved Solids (TDS), Alkalinity, electrical conductivity, PH, Radionuclide contents and so on. In 

this study however, electrical conductivity is our focus for checking the quality of ground portable 

water in Kontagora. 
 

Electric conductivity is a non-specific sum parameter over all dissolved ionic species (salt, acid and 

base and some organic substances) in a solution. The reading is proportional to the combined effect 

of all ions in a sample. Therefore conductivity is an important tool for monitoring and surveillance 

of a wide range of different types of water and other solvents. It is also used to determine the 

concentration of conductive solutions (Hunter & Burge, 1987). 
 

Conductivity is the ability of a material to carry an electric current. It is the reciprocal of resistivity 

and a measure of how well a solution conducts electricity.  

e � �
j � k

lm          1 

Measured in +Ω=.i�  
Therefore conductivity is used to measure the concentration of dissolved solids which have been 

ionized in a polar solution such as water. The unit of measurement commonly used is one millionth 

of a Siemen per centimeter (micro-Siemens per centimeter or µS/cm). When measuring more 

concentrated solutions, the units are expressed as milli-Siemens/cm (mS/cm) i.e.- 10-3 S/cm 

(thousandths of a Siemen). For ease of expression, 1000 µS/cm are equal to 1 mS/cm. Often times 

conductivity is simply expressed as either micro or milli Siemens (Shankar, 2009). 
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Conductivity is very useful because it is directly proportional to the ionic 

concentration of a solution.  It gives information about the active constituent of a substance; its 

value may change due to addition of impurities or destruction of active ingredient of a substance 

due to exposure to poor storage facilities.  
 

Electrical conductivity of water is a measure of the saltiness of the water and is measured on a scale 

from 0 to 50,000 uS/cm. Freshwater is usually between 0 and 1,500 uS/cm and typical sea water has 

a conductivity value of about 50,000 uS/cm. Low levels of salts are found naturally in waterways 

and are important for plants and animals to grow. When salts reach high levels in freshwater it can 

cause problems for aquatic ecosystems and complicated human use. 
 

There is a set standard for electrical conductivity and other parameters of drinking water by 

Standard Organization of Nigeria (SON), National Agency for Food and Drug Administration and 

Control (NAFDAC), World Health Organization (WHO) and United States Environmental 

Protection Agency (USEPA) as shown in table 1 below. 

     Table 1: Packaged and Unpackaged drinking water parameters 
Parameter  Packaged  Unpackaged  

Colour  

Taste  

Odour  

Temperature  

Turbidity  

pH  

conductivity  

Chloride  

Fluoride  

Copper  

Iron  

Nitrate  

Nitrite  

Manganese  

Magnesium  

Zinc  

Total dissolved solids  

Hardness (as CaCO3)  

Hydrogen sulphide  

Sulphate  

3.0 TCU  

Unobjectionable  

Unobjectionable  

Ambient  

5.0 NTU  

6.5-8.5  

1000µs/cm  

100  

1.0  

1.0  

0.03  

10  

0.02  

0.05  

0.20  

5.0  

500  

100  

0.01  

100  

15.0 TCU  

Unobjectionable  

Unobjectionable  

Ambient  

5.0 NTU  

7.0-8.0  

1000µs/cm  

250  

1.0  

1.0  

0.05  

10  

0.02  

0.1  

0.20  

5.0  

500  

150  

0.01  

100  

       TCU = true colour unit, NTU = Nephelometric turbidity unit         (USEPA, 2012)   
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Apart from those listed in the table above there are other inorganic constituents 

dissolved in water that have different health detriments if found above some limits. These include: 

Aluminum (Al), Arsenic (As), Barium, Cadmium (Cd), Chloride (Cl), Chromium (Cr6+), Copper 

(Cu+2), Cyanide (CN-), Fluoride (F-), radionuclides concentration (Bq/L)  
 

Kontagora municipal like quite a number of local governments in Nigeria is been faced with 

inadequate supply of qualitative potable water, though provision of potable water is always 

considered to be a priority in the state’s yearly budget. The widespread and long lasting water 

shortages in many areas are as a result of rising demand, unequal distribution of usable fresh water, 

increasing pollution of existing water supplies and government mismanagement of commonwealth. 

The rural people have less access to good quality water and rely on the available groundwater 

sources.  

The physical well-being of people in an area has a direct link with the level of economic activities 

of such people and access to good drinking water reduces the level of ailments that would have 

affected the people and in turn the economy of the area. Hence, surveillance of drinking water is 

necessary in every town in Nigeria and Kontagora town not an exception. 
 

Environmental impact Assessments serve as a link between the academic institutions and the 

populace and such researches when conducted for companies can be a form of revenue generation 

for the institutions therefore this research will serve as an eye opener to many that, researches may 

be commercialized for the industries and/or serve for the promotion of the well-being of the 

populace. This is key to the economic development of any nation.  
 

Researches have been carried out on ground water in other areas but data on electrical conductivity 

of ground drinking water in Kontagora has not been recorded. Therefore this research has reported 

quantitative data on electrical conductivity of ground waters in Kontagora municipal area. 

The researchers considered the following objectives:  

(i). measure the Electrical Conductivity (EC) of Hand-dug Wells and Borehole water in different 

locations Kontagora. 

(ii). compare the measured EC values of Hand-dug Wells and Borehole water in Kontagora. 

(iii). Compare the measured values with the international and local agencies benchmark for safe 

drinking water. 

(iv). Add to existing data on water standards in Kontagora municipal area and Nigeria. 
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2.0 Materials and Methods 
 
In this study Kontagora municipal area was considered. Kontagora town in Niger state lies centrally 

on Latitude 10.4003o N and Longitude 5.4697oE with an altitude of 335m above the sea level.  

The samples for the study comprised 50 water samples each from hand-dug-well and borehole 

making a total of 100 water samples from ten (10) different locations in Kontagora Municipal area 

of Niger State as shown in the table 2 below. 

Table 2: Samples Collection from Hand-dug Well and Borehole water 

  

Sample  Area 

Sample 

Label 

No. of 

Samples 

Hand dug Well Bore Hole 

LAT* LONG* LAT* LONG* 

Barrack Gate A 10 10.4553163 5.4647750 10.4653561 5.4646821 

Fed  low cost B 10 10.4535684 5.4647639 10.4652612 5.4563485 

State low Cost C 10 10.4536824 5.4535679 10.4523611 5.4534364 

Sabon Gari D 10 10.453467 5.4674531 10.4563455 5.4543523 

Tudun  wada E 10 10.453557 5.4635514 10.4654732 5.4544365 

Zenith bank F 10 10.4524452 5.4636323 10.4525261 5.4403529 

G.R.A G 10 10.4523452 5.4532539 10.4532516 5.4452361 

Dadin Kowa H 10 10.4453261 5.4653463 10.4543512 5.4563394 

Kwangwara J  10 10.4536555 5.4564361 10.4532410 5.4532304 

FCE K 10 10.4553452 5.4654723 10.4532476 5.4634190 

LAT*,LONG*-The latitude and Longitude expressed here is only for the first location e.g A1, B1,..K1  

The samples were collected in clean plastic containers hermetically sealed. These were clearly 

marked for easy identification, and transported to Physics laboratory, Federal College of Education 

Kontagora for analysis. Each of the samples was carefully opened to avoid contaminating the water. 

The water was carefully poured in a beaker properly rinsed with deionized water. 

The samples were analyzed using the Jenway conductivity meter DDS-307 ranging from 0 to 

20mS, a standard digital conductivity meter adaptable to temperature variation using a probe. The 

electrode (Platinum black-model DJS-1C) of the conductivity meter was first calibrated to its cell 

constant < � 0.991. 
The conductivity of the ground water samples was now measured. The readings for the individual 

samples were recorded and the procedure was repeated three times using the same sample after 

which the electrode was washed and drained using distilled water. 
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3.0 Results and Discussion 

The electrical conductivities of the Hand-dug Well and Boreholes was measured. The mean values 

for the electrical conductivity of the Wells and Borehole is given in Table 3 and 4 below 

  
                    Table 3:Average Electrical Conductivity of Hand-dug-Wells in Kontagora 

Sampling site o±SD (µS/cm) 

AW1. 323.40±16.48 

BW2. 250.40±7.82 

CW3. 150.20±7.68 

DW4. 232.60±2.20 

EW5. 233.80±0.37 

FW6. 348.40±8.05 

GW7. 227.40±3.79 

HW8. 243.60±4.11 

IW9. 241.20±2.56 

JW10. 338.80±3.84 

                    SD-Standard Deviation,  
 
The mean EC for water samples from the Hand-dug Wells ranged from (150.20±7.68) µS/cm for 

Cw3 (State Low cost) to (348.40±8.05) µS/cm for Fw6(Zenith Bank)  .  

 
Table 4:Average Electrical Conductivity of Borehole in Kontagora 

Sampling Site o±SD (µS/cm) 
AB1. 322.00±15.37 
BB2. 233.20±5.65 
CB3. 233.00±5.77 
DB4. 346.20±5.49 
EB5. 340.00±2.26 
FB6. 346.00±5.34 
GB7. 333.60±2.87 
HB8. 331.80±4.35 
IB9. 238.40±3.79 

JB10. 301.80±23.76 
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The mean EC for water samples from the Boreholes ranged from 233.20±5.65 

µS/cm. for CB3 (State Low cost) to 346.20±5.49 µS/cm for DB4 (Old Market area). Zenith bank-

Newmarket Area had relatively the same value with the old market result. The graphical 

representation of the conductivity is shown in figure 1 below 

 

From figure1 the average EC of well water is lower than that of the Borehole in most samples 

except sample B (Fed Low cost), and J (Kwangwara) that had relatively higher values. It is 

interesting to note that the highest and lowest values of electrical conductivity occur in Zenith Bank 

and State low cost areas in both the Borehole and Hand-dug Well waters. Fw5, FB5 for Zenith Bank 

area were relatively higher, Cw3, CB3 for State Low-cost area were lower. This could arise from the 

geological composition of the soil or elemental constituents of this places since both Borehole and 

Hand dug Well waters gave relatively higher and lower results respectively. 

 

 

 

 

 

 

 

 

 

 

   

Figure 1: Average EC from hand-dug-wells and boreholes of Kontagora  

 

Locations C (State low Cost), D (Sabon Gari), E (Tudun Wada),G (GRA), H( Dadin Kowa) had EC 

values of Borehole water significantly higher than that of the Hand-dug wells water. These values 

may be a product of the underlining lithology. However, locations B (Fed low Cost) and J 
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(Kwangara) had values of EC for Hand-dug Wells relatively higher than Borehole 

values.This suggest that there is some level of environmental pollution at the subsurface in such 

areas. Water eroded from other areas accumulates and sinks into the subsurface soil hence 

constituting the water that is assessable from Hand dug wells apart from this the environment is also 

polluted with all manner of rubbish which could easily infiltrate the Hand-dug Well  in the area. 

 

These results follow a similar trend with the results reported by Ibrahim & Nuradeen, (2014) for 

Dutsinma in Katsina state, where most values of EC of Boreholes were relatively higher than those 

of Hand-dug Wells except for a few cases. Values reported in that work were relatively higher than 

the values obtained in Kontagora. 

 4.0 Conclusion and Recommendation 

Conclusion 

This research work reported the Electrical conductivities of ground waters in Kontagora. From the results 

obtained in this study, the values of Electrical conductivity were lower than the benchmark of 1000	μhD=i� 
recommended by local and international monitoring agencies. Therefore, based on electrical conductivity as 

a drinking water standard with reference to the values obtained in this research, Kontagora ground waters are 

safe for drinking.  

Recommendations 

From the above results, obtained in this research the following recommendations were made 

• Since values of electrical conductivity are proportional to the amount of inorganic constituents 

dissolved in form of ions in water. It will be informative to know the quality and quantity of these 

dissolve solids in the portable ground water in the area.  Hence a further research preferably a 

physicochemical analysis using Atomic Absorption Spectra (AAS) of well and ground waters be 

carried to ascertain the quality and quantity of dissolved inorganic constituents in the area.  

• Radionuclide constituents of water in Kontagora should also be examined. This will enable us 

to totally ascertain the safety of ground drinking water in the area. 

• Efficient system for garbage collection and its disposal outside the city areas should be 

enhanced by government agencies and all citizens. 
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• Recycling of waste into useful products, should be encouraged among 

citizens since this will reduce the amount of waste that will infiltrate into Wells. 

• Education of people through media about the protection of environment should be carried 

out by all and sundry. 

• Researches of this nature should be encouraged in the science by provision of instruments to 

enable the departments conduct Environmental Impact Assessments for revenue generation. 
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Abstract 

To rescue the comatose state of Nigerian economy is a venture that every sector of human endeavor 
in the country has to contribute to. Currently, every sector of the economy is down and the 
populace especially the common man is in acute poverty. Many people cannot afford a three square 
meals talk less of a balanced diet. The nation’s infrastructures are down; dilapidated roads, lack of 
power supply, many of our industries have closed down, we import food and virtually everything.   
To reposition the status quo, people in particular the technocrats, educationists, researchers and 
professionals must put head together and come up with a way forward in order to save the 
situation. Currently, the standard of education Nigerian is so low that, it is virtually reduced to the 
acquisition of paper qualification. The graduates cannot compete favorably in the production of 
goods and services that will reposition the nation to become independent economically, 
technologically, politically and militarily etc. The paper therefore, discusses the current state of the 
nation, problems of education in the country, what chemistry education can offer, the challenges, 
suggestion of ways for repositioning and subsequent economic recovery of the nation.   

Key words: Repositioning, Chemistry Education and Economic recovery 

Introduction  

As already known, Nigeria is one of the fastest growing economies in the world. Petroleum and oil 

resources plays a large role in the Nigerian economy. The country is the 6th largest producer of 

petroleum in the world; it is the 8th largest exporter and has the 10th largest proven reserves 

(UNICEF Nigeria, 2009). In spite of the country’s vast oil wealth, the majority of Nigerians are 

poor with 71 per cent of the population living on less than one dollar a day and 92 per cent on less 

than two dollars a day. Health, health care and general living conditions in the country are poor, 

especially for children and women. Infant and under-five mortality rates are high. The weakened 

Public Health Care (PHC) system with low coverage of key interventions has resulted in the 
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persistence of high disease burden. HIV/AIDS remains a major issue of concern 

among children, young people and women in Nigeria with a prevalence rate of 4.4 per cent. An 

estimated 2.9 million Nigerians (mostly females) are living with the virus. The epidemic is also 

increasing the population of orphans in the country, which is already estimated at 7 million 

(UNICEF Nigeria, 2009). 

Nigeria’s education system is also in a state of neglect largely due to decaying institutional 

infrastructure. Sixty-six per cent of the population is literate, and at 75 per cent, the rate for men 

higher than that for women which is 57 per cent (Matthew, 2013). 

 Over the last few decades, the quality of education in Nigeria has continued to decline leading to 

growing population of unemployable graduates and increasing incidence of functional illiteracy 

across the nation. Several attempts have been made to address the situation but the success recorded 

so far is insignificant compared to the level of decadence in the quality of education in the same 

period. Basically quality education encompasses people who are healthy, well-nourished and ready 

to participate and learn, supported in learning by their families and communities, environments 

which are conducive for learning, contents which reflects the correct/upgraded curricula and 

materials and processes to evaluate and enhance teaching performance (Esene et.al, 2014). 

It has been posited that, any nation that fails to pay attention to science and technology education in 

particular has planned to be left behind in all spheres of development. Okeke (2007) admitted that 

rapid and sustainable development of a country can only be achieved through scientific research, 

rational application of science and technology knowledge and skills. According to Okoli & 

Onwuachu (2009), science and technology education is one of the tools for economic, social, and 

political development of a nation. Worthy of note also is that in all aspects of human endeavor such 
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as health, agriculture, food security, communication, economy and transportation 

are also directly by science and technology. 

The Challenges of Education in Nigeria 

Nigerian education is plagued with multidimensional problems, ranging from poor funding, 

misappropriation of allocated funds, dilapidated and inadequate infrastructure, non-functional 

curricula and obsolete instructional methods. 

This results in the production of graduates that lack the competency, skill, knowhow and expertise 

from the educational institutions in the country. Bamisaiye, (1983) highlighted productivity of the 

educational system and the factors/inputs as the indices for measuring quality education. 

Productivity can be described as a ratio of inputs to outputs variables both in terms of quality and 

quantity. Human and non-human inputs can be used in an educational system to produce desired 

output after going through a teaching and learning process. When such inputs are periodically 

measured in relation to the desired outputs using various techniques, the result obtained would be 

referred to as the productivity of the system. Factors/inputs indices include the following; 

• Quantity and quality of inputs to education;  

• Relevant curriculum;  

• Appropriate teaching methods and the quality of teaching aids;  

• Adequate and suitable infrastructural facilities;  

• Students-teacher ratios and students-classroom ratios;  

• Planning, administration and efficiency of inspection and supervision;  

• Availability of suitable textbooks, well equipped library and resource centers for teachers and   

students;  
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• The proportion of the trained men and women in the teaching force;  

• Continuous assessment of learning activities and experiences;  

• Reliability of examinations in use;  

• The quality of learning that is achieved;  

• Parents’ positive or negative attitudes to education  

• Cultural and religious views in the local community and 

•  The living levels of children’s families, their health and nutrition.  

 
Longe, (1999) pointed out that quality education involves measuring outputs from the education 

system and secondly examining the educational processes which produce these outputs. Quality of 

education can be determined from the input side such as students’ capacity and motivation to learn 

and the curriculum or the subjects to be learned. Babalola (2007) added that, the effective 

performance of the outputs in the competitive labor market, their impact on moral conduct and 

serviceability in the society are also indicators for measuring the quality of education. The feedback 

from the labor market and society generally is important to the education system for evaluation of 

both the educational processes and outputs. In Nigeria, one useful index for measuring the quality 

of education is based on the measurement of student’s performance overtime. This suggests that the 

success of any educational system or policy can be determined by the performances of the learners 

over a stipulated period of time. This idea can be called summative evaluation where evaluation is 

conducted at the end of a long period of study, which is cumulative, comprehensive, valid and 

reliable (Hopkins 2004). Accordingly, the major indices used in the Nigerian context are usually the 

results of examinations organized by examination bodies such as the West African Examinations 

Council (WAEC) and the National Examinations Council (NECO) which conduct certification 

examinations for Senior Secondary School students. Also, the functional literacy of graduates is an 
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index for measuring quality of education in higher institutions. With the evaluation 

of the results publish over a period and adequate comparisons, the quality can be measured to 

determine the extent of decline. Furthermore, the ability of graduates of university to have the 

requisite industrial skills and technical “know-how” when employed is also an index to measure 

quality education. 

The Place of Chemistry in the Life of Man  

The intrinsic and utility values of chemistry in all spheres of human activity have necessitated its 

inclusion in the school curriculum (NCCE, 2012). Therefore, it is very obvious that the science of 

chemistry is vital to human existence, because it is impossible for one to look around his 

environment without seeing some of the things chemistry had apart in making. The cloth we wear, 

the paint we decorate our houses, the drugs we take when sick, the preservatives for our foods, 

rayon, nylon and polymer composites for automobile parts are some of the materials the chemist 

have developed. 

In fact, men were making use of chemistry long before they knew anything about the science of 

chemistry. For example, the ancient Egyptians, for more than 3,000 years ago, had learnt the skill in 

extraction of iron. They required the use of chemistry to separate the metal (iron) from the rest of 

the ore which occurs in nature. There is hardly any discipline or area of human endeavor in which 

chemistry does not find ready application. These include: health care, agriculture, medicine, the 

food industry, and even communication to mention a few. Because of its interrelatedness with the 

world around us, it is required as a core subject in the study of many sciences based professions 

(Hon. Commissioner Edu. Kaduna, 2004).  
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It is noteworthy that if one considers the various application of chemistry, its place 

is not only important but also very fundamental for any meaningful development in any society. 

The challenge now is that, in spite of its inclusion in the curriculum secondary and tertiary levels of 

education in Nigeria, the roles it is supposed to play, level of development in the country is still 

low. What may be the problem? 

The Pedagogies of Teaching Chemistry 

According to (Dorgu, 2015) method of teaching denotes the strategy by which a teacher delivers 

his/her subject matter to the learners based on some predetermined instructional objectives in order 

to promote learning in the students. For a teacher to effectively adopt any teaching method, some 

factors must be considered. The effective implementation of any curriculum depends to a large 

extent on the availability of various methods of teaching. Thus to teach is to impact knowledge, 

which is an attempt to help the learner have a change of attitude and acquire skills through a series 

of planned activities. Teaching methods could be presented under three main categories as stated by 

Vikoo (2003): 

• Cognitive development methods 

• Affective development methods 

• Psychomotor development methods 

Therefore, the teaching of chemistry must involve innovative instructional approaches throughout 

the course that encompasses all the above developmental methods. Modern pedagogical techniques 

such as interactive lectures, using personal response systems and group problem solving enhances 

student learning. Student participation in laboratory activities helps them to learn firsthand about 

chemistry methods and experimentation, challenge and help them form logical, consistent, scientific 
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arguments and how to effectively utilize equipment. Use and implementation of 

these classroom and laboratory techniques will simultaneously teach content and key process skills 

such as the ability to think analytically and work effectively as part of a collaborative team. Use of 

technology-based solutions for hands-on chemistry help engage student in chemistry and improve 

chemistry literacy. Electronic learning systems like Owl, Matering Chemistry, Smartwork, 

WileyPlus (Anthony-Kruger, 2010) are innovative, research-based online environment designed for 

both effective teaching and learning. They provide concept simulations, tutorials, visual exercises 

and problem-based homework which; improves student learning and grades, helps students 

visualize chemistry and improve problem-solving skills, allows students to work at their own pace 

until they master concepts and helps assesses student progress. 

When these current approaches are implemented will help in producing graduates from our 

institutions of learning that will be relevant in the society as rightly mentioned in the Nigeria 

Economic Recovery and Growth Plan (NERGP, 2017) which among others include: 

• Acceleration of non – oil revenue generation, 

• Expansion of infrastructure, especially power, roads and rail, 

• Delivery on agriculture, 

• Accelerating the implementation of National Industrial Revolution plan using special 

economic zones as well as focusing on priority sectors to generate jobs, promote exports, 

boost growth and upgrade skills, 

• Diversification and global competitiveness and strengthening the Presidential Enabling 

Business Environment Committee (PEBEC) to facilitate the improvement of the country’s 

business environment, 
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• Improvement of support to micro, small and medium enterprises to 

maximize contribution to growth, employment and export earnings as well as promoting the 

policy of made – in – Nigeria goods etc to mention a few. 

When these plans are adequately implemented, Nigerian youth graduating from our educational 

institutions who have been adequately equipped with functional education will fit in to the labor 

market, promote the country from a consumer nation to a producer nation and face the challenges of 

survival of our dear nation. The graduates will become:  

i. Employment providers, 

ii.  Self – reliant individuals, 

iii.  Agents of reducing poverty in the society 

iv. Industrialists  

v. Agents of economic creativity and  

vi. Nations source of social integration 

Chemistry education shall contribute towards the repositioning of the country towards the 

achievement of the NERGP, 2017 as rightly stated by (Akuh, 2015) in the objectives of 

entrepreneurship education and Gwarzo, 2016 through getting jobs in various government 

ministries, parastatals, establishments, industries, companies or getting self – employed by the 

establishment of small scale industries in the areas of;  

i. Textile and dyeing 

ii.  Soap and detergent 

iii.  Creams and lotions 

iv. Food and beverages 

v. Insecticides  
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vi. Paint and polish 

vii.  Pharmaceuticals 

viii.  Agriculture 

ix. Ceramics etc. 

Conclusion 

When appropriate infrastructural materials are provided in our educational institutions and where 

they are not available are improvised, the teacher will serve as a vital factor in making success of an 

educational system in a nation. In an attempt to bring about desirable changes in human learning, 

abilities and behavior that, the teacher will assist learners to compete favorably in the community. 

Effective implementation of the curriculum is dependent in the effective use of appropriate teaching 

methods in the classroom and converting theory learnt in to practice. Teaching methods are used to 

facilitate students learning and satisfaction. A variety of the use of teaching methods is a must for 

teachers if learning is to be effective and efficient. There is need for a good teacher to be multi-

talented in other to be conversant with the use of various teaching methods in the teaching and 

learning process. The teacher is a vital factor in the success of an educational system of a nation; 

therefore, teachers should be familiar with the principles underlying the choice of teaching methods. 

A combination of teaching methods is encouraged for effective teaching. When these are achieved, 

the nation will appropriately be repositioned for positive change and economic recovery.  

Recommendations 

• Chemistry education should be practically oriented so as to sustain students interest. Topics 

taught theoretically should be demonstrated in the laboratory and may lead to picking of that 

area by a graduate as an enterprise. 
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• The duration and intensity of the entrepreneurship education in our tertiary 

institution should be increased beyond a semester's course to realize a maximum impact on 

graduate students in every subject area. 

• Access to finance by micro, small and medium enterprises must be well liberalized by the 

government.  

• There should be unhindered access to micro-credit for young graduates so that, they may 

easily start their business venture and become self-reliant. 
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Abstract 

Iodine deficiency and their consequences on health learning capacities and productivities of 

affected people constitute a major problem of public health globally and are increasing prominence 

in Nigeria. Thus, the development of these guidelines on control of iodine deficiency by the federal 

ministry of health despite its long overdue is another step in the right direction of improving the 

nutritional health of all Nigerians through appropriate control and elimination of iodine deficiency 

using such strategies as supplementation, fortification, dietary advertisement and nutritional 

education. Available data from the National Food Consumption and Nutrition Survey (NFCNS, 

2011-2013) indicated the following prevalence “under 5 years’ children 13.0%, Pregnant women, 

10.5% nursing mothers 13.0%. However, a person require only a tea spoon full of iodine 

throughout her life time.  

Keywords: Iodine, deficiency, control, disorder 

Introduction 

Iodine is one of the mineral nutrients required by the body in trace or minute quantities. A person 

require only about a tea spoon full of iodine throughout his life time, a minimum daily requirement 

of about 50mg. 

It is a vital raw material required by the thyroid gland for the manufacture of its product called 

thyroid hormones. (Aboyade, 2016)  

These products are chemical messenger through which the brain regulates and control important 

body functions according to (Abbey, 2010). 

U-reporter and UNICEF (2016) corroborated that micronutrients deficiency is also called “Hidden 

hunger. 
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In particular, thyroid hormones stimulate the body processes responsible for tissue 

growth and development and proper development of the brain. Thus, when the diet lacks iodine, 

these functions are impaired and in prolonged chronic deficiency, may result in any of the definite 

disease conditions called Iodine deficiency disorders (IDD) (Abiodun, 2011). 

IDD manifest clinically in various forms ranging from relatively mild afflictions like simple goiter 

in mild deficiency to mental and growth retardation and cretinism in severe deficiency (Bogunde, 

2010) 

IDD is considered a serious public health problem because it constitute social and economic 

implications (Abbey, 2010) 

Beside the consequences of iodine deficiency are most telling at the developmental and critical 

growing stages of human life i.e foetal and infant stages (Eshinlokun, 2010) 

Iodine deficiency has been described as the single greatest cause of preventable mental retardation 

in the world today. 

Consequently, the World Health Organization (WHO) in 1990 passed a resolution in global 

eradication of IDD which was subsequently endorsed by the World Health Assembly and the World 

Summit on children. The goal was virtual elimination of IDD by the year 2030. Nigeria was a 

signatory to that resolution as reported by Abubakar 2012. 

Problem/Purpose of The Study 

The National Food Consumption and Nutrition Survey (NFCNS, 2011- 2013) highlighted that ever 

before World Health Organization resolution on virtual elimination of Iodine Deficiency Disorder 

(IDD), the had been ample evidence that many populace (Inhabitants) of MOKWA Local 

Government area of NIGER state were at risk of IDD. Isolated regional survey had indicated IDD 

endemic areas in different parts of the local government. A state bench mark survey conducted in 

2013 indicated a 209 prevalence rate for IDD as grade 1 and 2 goitre with an estimated 200,000 and 

500,000 Nasarawites at risk. The findings of the survey served to fine tune that then emergent 

nutritive value for a local, state wide and national IDD eradication programme. Subsequent area 

surveys have confirmed that IDD constitutes a public health problem in the local government of 

NIGER state. 
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Base Line Data Collection and Data Analysis 

Available data from the National Food Consumption and Nutrition Survey (NFCNS 2011-2013) 

indicated the following prevalence in the LGA as follows 

Under 5 children – 13.0% 

Pregnant women – 10.0% 

Nursing mother – 13.0% 

Table 1 Iodization status of Nasarawite by zones 2013 

Zones  Iodized oil supplementation universal salt iodization     

MOKWA east                 20%                                       50% 

MOKWA west                10%                                       45% 

MOKWA central             5%                                         25% 

MOKWA south               3%                                         15% 

Total                               10%                                       35% 

Source: National Food Consumption and Nutrition Survey (NFCNS 20011-2013) 

Table 2: Iodization of under 5 years old Nasarawites children by agroecological zones 

Zones                Normal (%)               Marginal (%)               Clinical (%) 

Dry Savanna        68.7                       28.23.1 

Moist savanna     76.021.62.4 

Humid forest        70.1                            22.87.1 

66.9                            28.4                              4.7 

Source: National Food Consumption and Nutrition Survey (NFCNS 20011-2013) 

Table 3: iodization status of under 5 years old Nasarawites children by fertilization 

Zones             iodine rich food                       iodization of food grade salt 
MOKWA East           34.0%                                            30.2 
MOKWA west          24.0%                                            22.2% 
MOKWA central      48.0%                                            40.1% 
MOKWA South       40.2%                                            38.0% 
                                 40.1%                                         33.2% 
Source: National Food Consumption and Nutrition Survey (NFCNS 20011-2013) 
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Table 4: Iodization status of under 5 years old Nasarawites by urbanization 

Zones                Normal (%)               Marginal (%)               Clinical (%) 

Rural                    74.4                            23.4                              2.2 

Medium               66.4                            25.1                              7.5           

Urban                   74.1                            22.1                              3.4 

74.1                            22.5                              3.4         

Source: National Food Consumption and Nutrition Survey (NFCNS 20011-2013) 

In summary the populating inhabitants of MOKWA local government is considered at risk of IDD if 

the total goiter rate (TGR) of the school-age population is greater than 5% and/or the (man) daily 

excretion of iodine in the given population is less than50ug a value less than 25ug indicates severe 

deficiency according to Adeyemi at al., (2013). 

Aims and Objectives 

 According to the National guidelines on micronutrients deficiency control in Nigeria, the purpose 

of the study is the virtual elimination of IDD in the head government by the year 2027 with the 

following objectives. 

� To achieve in a consistent manner, universal salt iodization (USI) certification in the 

affected Local government area. 

� To sustain universal salt iodization in the affected Local government area 

Intervention Strategies 

Bogunde(2010) highlighted three strategies commonly adopted in micronutrient deficiency control 

as generally applicable to IDD to include: 

Supplementation (short term); food fortification (medium term); dietary diversification (long term) 

and modification strategies. 

Supplementation (short term) intervention. 

According to Bowale (2012) this involves the administration of iodine oil in highly endemic areas 

prior to or at the initial stage of a statewide coordinated IDD eradication programme. Periodically at 
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least bi-annually in endemic areas where there are traditional or very small scales 

producers (Bornat, 2013). 

Essentially, supplementation is done as an adjunct to the medium term measure of universal salt 

iodization or water iodization. However, iodized oil supplementation is limited by low coverage 

and is expensive (Douglas, 2009). 

Potential Toxicity and Side Effects 

Eshinlokun (2010) stated that in some countries where iodized oil has been used for 

supplementation, cases of hyperthyroidism and allied side effects have been reported especially 

among some individual in MOKWA local government area of NIGER State, consequently, it is 

important that health personnel be trained by the National Guidelines on Micronutrients 

deficiencies Control in Nigeria (2013). 

Food Fortification (Medium Term) 

Bolanle and Camler (2009) stated that this provides adding specific micronutrients to processed 

staple food such as vitamin A to sugar and margarine, iron and vitamin B to wheat and corn flour 

and iodine to salt. 

However, iodization of edible salt has proved the most efficient method of IDD control using two 

main strategies that includes: 

- Universal salt iodization (USI) back by legislation. 

- Iodization of centrally controlled municipal water supply. 

Douglas (2010) however, corroborated that as of 2010 following WHO resolution emphasis has 

been on achieving USI. This is the main strategy that was being adopted and currently being 

pursued by the government of NIGER state as a guidelines of micronutrients deficiencies control in 

the entire local governments. 

Bowale (2012) highlighted that food fortification requires long term commitment of government 

through the following activities. 

- Enacting the requisite legislation 

- Establishing and empowering a regulatory/enforcement agency 
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- Establishing effective partnership with the salt manufacturing industry and 

major salt importers and distributor. 

- Establishing effective partnership with the international donor agency. 

- Establishing a functioning quality assurance and monitoring system. 

- Constituting a sustainable system of technical assistance to traditional and or very small 

scale producers of good salt. 

Dietary Diversification (Long Term) 

Adeyemi et al (2013) pointed out that dietary diversification means the consumption of as many 

varieties of food as possible especially locally availability of foods. This aimed at increasing food 

production and encouraging a diet diversified to include natural and fortified iodine rich foods. 

Abubakar (2012) emphatically stated that key to this strategy in the constant changing in people 

dietary choices and practices. Program planners used to choose the most feasible and acceptable 

behavior to promote, overcome identified barriers to view ideas and to support promote practices. 

Carringher ()2012) further added that these new practices can be disseminated and popularized 

through national campaigns, the media, and community workers, mother, extension agents, 

religious leaders and teachers. 

Conclusion 

In conclusion, effective monitoring and evaluation is an indispensable components of successful 

and sustainable IDD eradication programme in MOKWA Local Government Area of NIGER state 

as the efforts was focused on pockets of resistance to universal salt iodization(USI) intervention, 

adverse side effect of USI (e.g hyperthyroidism and Iodization of feed grade salt. 

Recommendation 

In any effort towards an effective integration/management of various intervention strategies for the 

control of iodine deficiency disorder (IDD) among the entire people of MOKWA Local Government 

Area of NIGER state. 

- NIGER state government should make provision for procurement, storage and distribution 

of iodized oil for use in endemic areas. 
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- Iodized oil supplementation should be administered to the identified 

communities by appropriate medical personnel. 

- Health personnel to execute such supplementation must be trained appropriately using 

training manuals. 

- There must be mandatory training of medical personnel and field operatives in diagnosing 

clinical symptoms of deficient and excessive intake of iodine 

- Dosage of iodine should be determined on a case to case basis as the extent of affliction 

varies. 

- There should be awareness campaign (education) on the proper handling of salt (e.g 

discussing traditional habits of preserving by smoking or banking. 

- There should be regular traditional review of fortification levels at factory and household 

levels by appropriate agencies. 

- There should be continuous impact assessment of fortification programme. 

- There should be monitoring of cross border trade in the iodine food vehicle, especially 

across borders with neighbor that do not have effective fortification programme. 

- There should be monitoring and or a system of special technical assistance to the affected 

communities served by traditional producers of iodine food vehicles. 
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Abstract 

Chemistry education is contributing immensely to the economic recovery of Nigeria as a nation. It 

has been identified to be one of the major bedrock for the transformation of our national economy. 

In Nigeria, issues such as inadequate funding, ill-equipped laboratories and workshops, low 

commitment of teachers, inadequate research effort, among others, are prevalent in chemistry 

education provision. The paper discusses concept of chemistry education and its link to national 

development and economic recovery. It also highlighted some strategies to adopt in repositioning 

chemistry education to fulfill its goal towards providing students with skills to be self-reliant, and a 

need for a new vision of science for sustainable development. Amidst other recommendations, the 

paper affirms that government and non-governmental organizations to pay serious attention to the 

nations economic recovery as it is linked to chemistry education.  

Introduction  

The role of chemistry education in national development and economic recovery in Nigeria cannot 

be overemphasized. A nation that fails to pay attention to chemistry education is obviously doomed 

to be left behind in all spheres of human development. It is a well known fact that education is an 

important ingredient of national development and integration; it is a process that aims at imparting 

knowledge, attitude and skills required in all spheres of life. The purpose of education is to broaden 

under standing that will enable individuals make the best use of their innate ability (Joseph, 2010). 

In general, education programs have universal norms and approaches, but these have to be suitably 

adjusted to local needs (Abdalla, 2015). The international Year of chemistry 2011, with its slogan 

“chemistry-our life, our future”, gave a huge boost to the image of chemistry among the general 

public. Chemistry must be relevant and understood by society. Whether it is in Africa or elsewhere, 

chemistry needs to redefine and reposition itself.  
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Concept of Chemistry Education 

Chemistry is a popular subject among senior secondary school students in Nigeria due to its nature. 

It addresses the needs of majority through its relevance and functionality in content, practice and 

application. What many nations like Nigeria need now is a functional chemistry education that will 

assist in national development. Chemistry education has been identified to be one of the major 

bedrock for the transformation of our national economy.  

Chemistry education can be seen as the acquisition of knowledge or ideals relevant to chemistry. It 

is concerned with the impartment of knowledge on properties, components, transformations and 

interactions of matter. 

Chemistry education, as compared with science education, is the systematic process of acquiring 

the fundamental knowledge about the universe. With these indispensable knowledge richly 

acquired, man can shape and reshape his world for his benefit. Hence, the development of the 

nation is usually measured by the degree and extent of growth brought to it through the enterprise 

of science education and a gateway to it is chemistry education. Chemistry education is the vehicle 

through which chemical knowledge and skill reach the people who are in need of capacities and 

potentials for development. In addition, chemical education addresses the social objective of 

substance development as education is now of the primary means for empowerment, participation, 

cultural preservation, social mobility and equity (Emmanuel, 2013). 

The impact of chemistry on technology involves the process of bringing manufacturing inventories, 

sculpturing, designing, etc. Technology can be seen as the application of scientific knowledge, 

skills, work, attitudes, tools and equipment in evaluation of new processes and adoption of these 

processes to the production of goods and services for the benefit of mankind (Hornby, 2010). 

Chemistry education plays important role in enhancing the quality of teaching and research as well 

as ensuring that students are equipped with good knowledge to produce goods and services to meet 

human needs for food, health care products and other materials aimed at improving the quality of 

life. Every single material thing in the universe is a chemical and the ability to understanding and 

manipulate these chemicals is responsible for everything. Unfortunately, the ideas of chemistry are 

not getting the attention they desire in either formal or informal education provision. It is argued 

that an improvement in this position requires the further development of the nature and  quality of 

chemical education to chemical industries through intensive and extensive research. 
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 Chemical transformations abound in nature.Chemistry can be used to find 

solution to problems of everyday activates in science, technology, industry, government, 

educational sector and economics. Virtually all industries cannot do without chemistry. To be able 

to operate machinery involved in technology, lots of simple experimental concepts like observation, 

recording, theory and principles and measurement to take record of events are needed. Market 

forces, too, need social chemistry such as record and observation, profit and loss, etc. 

 Development is the gradual growth of something so that it becomes bigger, more advanced 

and stronger (Hornby, 2010). 

 Development is also seen as growing or becoming industrialized (Mohammed, 2013). 

National development is the ability of a country to improve the social welfare of the people. This 

could be achieved through chemistry education. Educational institutions are established to carry out 

the role of teaching, research and community services, there by contributing meaningfully to the 

social, economic, cultural, political, scientific for and technological development of any nation (Iji, 

Abah and Uka, 2013). 

National Development/Economic Recovery 

The role of chemistry education in national development in all aspects of life will be relevant to the 

teachers who are mediating factors in the teaching and learning process and this will help them to 

inculcate in their students the vast potentials of chemistry. The society in general will benefit as 

more people will be employed, the government will benefit as the Nigerian economy recovers. At 

its dissemination meeting on science and Technology Education (S&TE) National policy, the 

Minister of Education,Mall Adamu Adamu, said effort should be made in increasing students’ 

interest in pursuing science, technology and vocational education to guarantee industrial and 

economic growth. He said science and vocational education was the engine that drove the primary 

sector of the economy and sine qua non to national growth. 

 Poverty, unemployment, and low rate of growth and productivity are some of the major 

economic problems of the country which have led to the cause of the backward economy. These 

problems seek immediate solution and demand a realistic coordination between economic and 

manpower planning (Abdalla, 2015).  

Issues in Chemistry Education. 
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The following issues stressed by Asuquo (2005) are the main crisis in 

chemistry/Vocational education that have particularly militated against the development of 

chemistry education in Nigeria:- 

1. Poor funding: Poor funding has affected the number and quality of materials needed for 

effective implementation of chemistry education Programmes. 

2. Poor management of Resources: One of the greatest obstacle of growth and development of 

chemistry education is poor management of available resources. Well-funded and equipped 

resources cannot grow if such resources are not prudently managed. 

3. Poor planning: Chemistry education has continued to suffer set-backs due to poor planning of 

Programmes 

4. Teachers inefficiency and preparation: Teachers lack of commitment, dedication to duty focus 

and application of his/her professional knowledge and experienceconstitute the major problem 

of chemistry education programmes. Some professionally trained chemistry teachers of ten fail 

to bring their experience and knowledge to bear on their jobs.  

5. Inadequate Research effort and Data: Chemistry education suffers from inadequate research 

effort by experts in the discipline.  

6. Inadequate laboratories/research centres: Inadequate laboratories and even research centres are 

glaring in virtually all establishments. What is often the after math of such ugly situation is 

over-crowded situation, staff to student ratio problem in areas where such facilities exist.  

Strategies for Repositioning Chemistry Education in Nigeria. 

Chemistry as a subject needs to redefine and reposition itself for economic recovery in Nigeria. The 

strategies for economic growth include, among others, the following:- 

1. Provision and effective utilization of funds: fund is one of the major requirements for 

execution of programmes, especially chemistry and vocational education. Studies have 

shown that inadequacy and misappropriation of funds has been a serious challenge to 

Nigerian educational sector (Baba Kindeji, 2012). This has resulted in non-availability of 

facilities, poor quality of instruction as well as poor academic performance of students. 

2. Training and retraining of chemistry teachers: It is of the greatest importance to modern man 

that he understands the modern world. He must have knowledge enough about the world to 

make the right decisions and since the modern world is largely scientific in its constitution, 
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the citizen must understand science.  Chemistry education teachers should be 

encouraged to undertake in-service training in their specialized fields.  

3. Availability of state of Art tools and equipment: Sometimes even when fund is committed 

for the purchase of such facilities, substandard and other inferior equipment are purchased 

with the aim of enriching individuals pocket at the expenses of the future of the entire 

Nigerians.Provisions and training of students with modern tools would enrich the quality of 

chemistry programmes as well as transform the educational sector technologically 

(UNESCO, 2002). 

4. Admission by merit: in view of the negative effect of the implementation of this policy, 

especially graduate quality, Government should make it a policy that only those that qualify 

should be admitted into tertiary institutions. 

5. Improvement in the commitment of chemistry teachers: teachers of chemistry should be 

committed to their job and shun acts that are capable of undermining their duties in the 

schools. 

6. Innovation: innovation is driving force behind economic growth and the key to solve future 

global challenge. The key challenge facing the nation is balancing incentives for innovation 

(Ogbuanya, 2015). This bid would go a long way in enriching the instructional contents and 

teacher quality, which, in turn, produce knowledgeable and skill full graduates (Ogbuanya, 

2015). 

7. Improving chemistry teachers remuneration: when teachers are sufficiency paid to do their 

jobs, a lot of corrupt practices such as extortion of students, examination leakage, forging of 

result, etc. would be reduced to the bearest minimum. 

8. A need for a new vision of science for sustainable development: for sustainable 

development, there is need for a new vision of science that demands a complete re-

engineering of science education and research – thusa birth to eight millennium 

development goals and new partner shop for African development (NEPAD). 

Conclusion  

Repositioning chemistry education can be seen as an effort to bridge the gab between chemistry 

education programmes  and graduates of the programme for transition into the world of work and 

also for economic recovery in the country. Chemistry education helps in national development 

through economic recovery because chemistry helps in our daily lives. Without chemistry there is 
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no economic recovery. Any government conscious of its responsibility should keep 

teachers and students at a reasonable motivational level towards learning of chemistry as this will 

encourage chemistry education which its role in economic recovery cannot be overestimated. 

 

Recommendations 

1. Seminars and workshops should be conducted for teachers to emphasize the role of chemistry 

education in the nations economic recovery.   

2. That both government and non-governmental organizations should pay serious attention to the 

nations economic recovery as it is linked to chemistry education by putting its priorities right 

in releasing funds for proper development of the participants. 

3. Qualified chemistry teachers proficient in theory and practicals should be employed to 

improve the quality of teaching and learning process. 

4. Teacher preparation programmes should be supported and serving teachers adequately 

remunerated to help them cater for their needs. 

5. Stakeholders and policy makers in education sector should restructure chemistry education 

curriculum in such a manner that more score and time be allocated to practical work exercise 

than theoretical studies. 

6. Universities should focus more attention to research than teaching. World class institution 

should be established that would generate new knowledge and undertake serious research to 

find solutions to the problems of African communities. 
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Abstract: An overview on education planning in Nigeria from policy direction and their effects on 
the development of STEM In Nigeria examined.  Government policies on education, roles and 
impact of government agencies, international organizations and development partners in 
supporting the policies from beginning to the end were examined. The failure in implementation of 
6-3-3-4 system leads to the current 9-3-4 which is just a modification of 6-3-3-4. Since quality 
education is a sure way to guarantee STEM development, different approaches for education 
quality assessment were examined. It is discovered that an index on which quality assessments 
relied is either not accorded much significant or not considered. The population of school age 
children is a sure way of good planning, effective monitoring, and resources mobilization, easy and 
sustainable assessments of the entire system. This index is used to develop planning flow chat for 
STEM development in Nigeria. 

Keywords: STEM; education planning; education quality; education policies 

1       Introduction 

The Nigerian policy of education dates back to 1882 and up till 1942 different ordinances and codes 

were developed (Alphonsus, 2013; Martins, 2005). The first formal policy dates back to 1914, the 

year of amalgamation of southern and northern protectorate (Hauwa, 2012). This is reflected on all 

Nigerian constitutions till date because it creates multi-ethnic, multi-religious society. The first 

national clear cut defined policy is tagged National policy on education 1977 with focus on self-

realization, individual and national efficiency, national unity etc. aimed at achieving social, cultural, 
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economic, political, scientific and technological development (Amaghionyeodiwe et 

al., 2006). The mandate and comprehensive account of these policies, the law and implementation 

are discussed in (Alphonsus, 2013; Amakiri et al., 2015; Martins, 2005). The development and 

stage of educational policies give rise to planning because each of the policies has different 

components and gestation periods. The question to ask is what constitutes educational planning? 

Educational planning can be approach in four different perspectives, social demand, manpower 

requirement, rate of return and the synthesis (John et al., 1981). Whatever angle planning is viewed, 

the primary aim is to achieve quality.  
 

United Nation and other international organizations have played different roles in development of 

standard but the issue of population as criteria for location and sizing of educational infrastructures 

has not been critically examined. One index frequently used is teacher-student ratio which is faulty 

in satisfying a growing population. To satisfy this index, all school age children must be given 

opportunity to go to school. In doing this the population of school age children will determine all 

other indices to measure quality of education. The out of school children will outgrow the school 

children which is the reason for any planner to bring population distribution into quality of 

education so that planning can be holistic rather than political consideration. The initiative of the 

present past United Nation secretary general Ban-Ki-Moon “Education First” anchored on the 

mandate of UNESCO and UNICEF point to the need on how to bridge the gap of out of school 

children (United Nation, 2012). These are primary responsibilities of international organization in 

the development of education around the globe.   
 

The DFID, USAID, as well as other development partners contribute in one way or another in 

development of policy, planning and implementation. This is evidence in number of resource 

centers spread across Nigeria to provide opportunity for scholars to compete globally. These 

agencies also provide scholarships and support both within and outside. Some of these schemes are 

Fulbright scholarship of the Commonwealth, African Development Bank, Islamic Development 

Bank. Locally, some schools have policy of retaining their best graduating student to continue 

filling their manpower need. Agencies like, Education Trust Fund (Tertiary Education Trust Fund), 

PTDF and other multinationals float their own education support program. The question still 

remains, have we achieve the educational aims in terms of quality and quantity despite all the 
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investment towards achieving this. The following are some reasons why this aims 

still remain a mirage: 

1. Lack of foundation and understanding of the root cause of the problem 

Take STEM as an example, before policies are formulated to address a problem there should be a 

thorough assessment to know what is to be achieve. In case of STEM, we define national goal, how 

many children do we train to achieve it, what are the resources available, how to mobilize this 

resources, procedure for policy assessment, gestation period of the policy, where to utilize the 

manpower after the whole cycle. In all these initial population of the target audience determine all 

aspects of the policy formulation, implementation and evaluation. Some agencies train manpower 

with huge resources in Nigeria but never have a place for them in Nigerian economy, this is a 

misplaced priority. 

2. Political interference in the administration of policies 

This is as a result of socio-political rivalry in Nigeria, once somebody assumes an office he/she 

favors the kits, kin and close associates. The political class that should regulate these excesses turns 

their eye away once they can get their own slot. This denied potential candidate who should benefit 

from the program. 

3. Lack of standard in administration of policies 

Once the foundation of a problem is known, policy formulated and planning developed all agencies 

that will work for this policy begin to work in isolation. These lapses are exploited by individuals 

and they take undue advantage of non-coordination of the implementation agencies. It is a common 

scenario to see a vote for STEM development being diverted to other use. These are done with 

impunity and are a great maladministration and corruption. It’s expected that a comprehensive 

report on all beneficiaries as well as what they achieve and the next line of action should be made 

public.  Training these people with public fund is an indication that every spending should be made 

public. 

4. Lack of database that can be used to measure effectiveness of these interventions 

Database is a tool that will allow coordination and standardization of education and STEM policies 

in Nigeria. From experience, those with influence in our society use their power to give multiple 

scholarships to one person. Either these organizations are aware of this is not clear but if there is 

synergy between these agencies the database will easily allow them to find out multiple beneficiary. 

On the other hand, these agencies give money and other logistics but never border if the beneficiary 
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actually finished the program sponsored, change program or change course or even 

change country. Above all, many utilize Nigerian money but never come back to utilize these 

knowledge for the country that made them. The database will ultimately give the government and 

other funding partner an indicator to know if the aims of the policy have been achieved. 

2.       Education policies and STEM development 

Considering the three most recent policies of education in Nigeria i.e 6-5-4, 6-3-3-4 and 9-3-4 

among many policies that has been in use before. The Universal Primary Education (UPE) was in 

operation between 1976 and 1981, it was developed towards giving all children between age six to 

twelve years, free primary education. It is aimed towards bridging the educational gap and reduces 

the rising levels of illiteracy in the country. This can be regarded as 6-5-4 system of education. The 

programme took off with much promise but, failed to achieve its goals of eradicating illiteracy 

largely due to inadequate planning. Failure of this system is largely consequence of lack of 

adequate data. For instance, when the schools were opened to register the pupils in the program, 

3million children turn up for registration instead of the 2.3 million children expected (Fafunwa, 

2004). Underestimation of these school children will affect all indices of planning and projections. 

In addition, there was dearth of qualified teachers with the majority of the teacher recruited being 

trainees who underwent a one year crash programme in the pivotal teachers’ colleges set up by the 

government of the time (Hauwa, 2012). 
 

National Policy on Education was on drawing board in a period of economic boom but come into 

operation in a period of economic decline. The policy introduced the 6-3-3-4 educational system 

modelled after the American system. Primary education was free and is of six years but it is not 

compulsory. Whereas, the policy sought to make universal free primary education (UPE) 

compulsory for all children as soon as it is practicable (Fafunwa, 2004; Hauwa, 2012; Martins, 

2005). The secondary school splitted into junior and senior secondary lead to establishment of 

several secondary schools with equipment purchased to support the core value of the policy on 

acquisition of technical skills at basic level. Most of these equipment were never installed talk more 

of using them. Non-implementation of the core value of this policy leads to a psychological 

problem of the student. They were unable to define whom they are and what they want to achieve 

after secondary education. This is even a problem as some fraction of these students could have 

voluntarily opted for technical education after junior secondary education. Increase in students’ 

desire of getting good result by all means in order to secure admission into university leading to 
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number of student seeking admission to higher institutions rise beyond the capacity 

of the existing institutions. 
 

The policy revision of 1998 gave birth to the second
 

revised edition of the National Policy on 

Education referred to as the 9-3-4 system of education. It comprises of nine years of universal 

compulsory schooling to be given as six years of primary education, and three years of junior 

secondary education. At the end of the nine year UBE programme, all candidates are required to sit 

for an external examination and graduate with the Junior Secondary School Certificate. The 

educational system was designed to allow recipients to continue careers through apprenticeships 

and other vocational training programs after the nine years of schooling (Hauwa, 2012). The 

fundamental index that makes this policy differ from earlier one is nine year compulsory basic 

education. Implementation of this policy is also suffering from the fate of the earlier ones. 

2.1 Effects the policies STEM development  

The quality of education with all its indices relied on the quantity because this determines the 

number of manpower and infrastructures. It is advocated however, that the premises on which 

sustainable educational planning relied should be on the population of school age in a particular 

location. This will not be out of place as observed by (Fafunwa, 2004) where the enrolment is more 

than the projection. The basis on which educational planning and stem development lies is the 

population of school age at any given location at any given time. The projection of this population 

for the gestation period can be used to estimate all facilities in both human and material resources. 

2.2 Socio-political Effects of policy on STEM development  
 

Socio-political consideration has played a dominant role in educational development of Nigeria. 

This found its way into policy formulation to solve the problem of imbalance in education 

development of each region in Nigeria. Among the policy with socio-political consideration are the 

quota system and federal character. These two policies are geared toward bridging the educational 

gap between the north and south of Nigeria. Unfortunately, the former has over stretched its 

usefulness and it is greatly been abused while the latter is still engulfed in political interference as 

well as over domineering tendencies of the chief executives of these organizations. 

Nevertheless, Nigeria as a nation is in need of strong commitment to break even among comity of 

nation in order to have its own share in economic and technological space. In this work, we are not 

claiming to laid foundation to this discourse but reawake the interest of the academia, the political 
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elites and the government to see all issues of STEM development from sustainable 

planning, tractable execution and easily assessable outcome. These ingredients are not possible until 

all actions from the beginning down to the end can be quantified in time, space and money. 

 

3.       Quality of education and STEM development 

STEM development relied on quality education but, far from this is proper planning, 

implementation and creation of opportunity to utilize these skills. In doing this we examine what 

constitute quality and the lapses in the definition as observed from planning perspectives. 

3.1      Definition of quality of education by different entities 

Defining quality of education on which the survival of stem development relied, different 

organization viewed it in different perspectives. The common among the perspectives which are 

open to debate now is the end result. In a normal circumstance it can be used but Nigerian 

experience proved otherwise. A situation you see a graduate with good result who can’t read nor 

write then, end result is having a serious problem. (Alison, 2006) see education quality from angle 

of equity of all citizen and base the quality assessment on the outcome (Australian Children 

Education and Care Quality Authority, 2013) introduced National Quality Framework which entails 

(a) education program and practice (b) children’s health and safety (c) physical environment (d) 

staffing arrangement (e) relationship with children (f) collaborative partnership with families and 

community (g) leadership and service management. 

The criteria for quality assessment is still open to debate, the United State of America still looking for a way 

to define the quality because the parent view it differently (Trevor et al., 2013). In its introduction it is noted 

that “A central focus of the policy discussion is the measurement of quality and the utilization of quality data 

to improve student outcomes. This quality-focused policy agenda covers a range of high-profile issues, from 

standardized testing to teacher evaluation to early childhood education, and involves a range of 

stakeholder”. The indices set in this introduction become issues that the quality of education will be 

assessed. (First Nations Education Council, 2013) define education quality as “Quality education 

may be defined as education that is well resourced, culturally sensitive, respectful of heritage and 

that takes account of cultural security and integrity, encompasses community and individual 

development and is designed in a way that is implementable.” The basic components of this 

definition are still in line with guidelines in (Australian Children Education and Care Quality 

Authority, 2013).  
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In (World Education Forum, 2015), the objective 9 which reads in parts as, “We 

commit to quality education and to improving learning outcomes, which requires Strengthening 

inputs, processes and evaluation of outcomes and mechanisms to measure Progress. We will ensure 

that teachers and educators are empowered, adequately recruited, well-trained, professionally 

qualified, motivated and supported within well-resourced, efficient and effectively governed 

systems……..’ and define quality as” Quality education includes the development of those skills, 

values, attitudes and knowledge that enable citizens to lead healthy and fulfilled lives, make 

informed decisions and respond to local and global challenges. A focus on quality and innovation 

will also require strengthening Science, technology, engineering and mathematics education 

(STEM).”. While outcome is still been emphasized, it is shown in this definition that the quality of 

education is a guarantee for STEM development.  
 

The United Nation right to education as highlighted in (Kishore, 2012) view quality of education 

from the following frameworks; Physical environment, class size and pupil-teacher ratio, 

Normative framework for the teaching profession, National curriculum content and standards, 

Evaluation of learning achievements Participatory school management and respect for human 

rights, and Monitoring and inspecting schools. These framework view qualities from the input 

which can be measured from the output and is not far from the previous definitions since the basic 

ingredient of assessment are the same. The inter and intra progression in education system can be 

seen as a measure of quality since the curriculum has to be evaluated at different stages thereby 

necessitating evaluation of learning outcome. This procedure is exemplified in (John et al., 1981) so 

that we can measure the system at every facet of its development. Diagnostics analysis and 

monitoring framework provided by United Nation in  (Mmantsetsa, 2011) where it provides a clear 

road map for assessment of quality in tertiary institutions. The parent perception of quality is in 

contention in American school since the indices to measure quality are not universal and clear cut 

(Trevor et al., 2013). 
 

 In (Stephen, 1990), analysis on economic crises and quality of education was carried out. It was 

found out that education system in developing countries will remain impoverished in terms of 

physical resources as compared to Organization for Economic Co-operation and Development 

(OECD) countries. In words of (David, 1990) quality is assessed by means of a conceptual model 

“The Quality Wheel’ and this was used for a case study of Indonesia. The conclusion reveals 
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whether qualitative improvement necessarily involves sacrifices in quantitative 

expansion and increase access to schooling.  To monitor quality, a framework for quality control in 

training is suggested by (Eugene et al., 1970).  As an integral part of quality, the practice of 

teaching as applicable to science and technology is examined in (Omoroh et al., 2016) where it was 

realized that quality of teacher in digesting mathematical concepts and relating its simple 

applications around will make student participate actively. This will enhance student centered 

approach to learning and thereby laying strong foundation to STEM development. One index that 

allows effective planning, implementation and outcome is quality data. If all other indices are 

adequate but the process of data collection is faulty then assessment of the entire system will be a 

mirage. This necessitates UNESCO and other development partner float information centers where 

quality resources can be obtained. Example of this is quality education data from Southern African 

countries   through (Unesco-Uis, 2014).  
 

In all these definitions, frameworks and sources of quality data, if good planning ensures quality 

education then the basis upon which educational planning for quality and equity rest should be the 

population of school age groups in a given location at any time. 

3.2     STEM development in Nigeria 

STEM has been an in separable entity from inception of knowledge. The specialization that 

separates all of them is to make thing easy and broaden opportunity to practitioner. Unfortunately it 

has robbed the development of innovation. The great scientist did not provide any barrier for 

themselves. For example, Einstein,  Galileo, Newton, Lambert, Fourier, Fermat, Bernoulli, Euler, 

Lagrange, Gauss, Abel, Hamilton, Liouville, Chebychev, Hermite, Reimann, Poincare are all 

mathematicians with lots of work in physics, chemistry, botany, astronomy, geodesy, philosophy as 

well as languages and literature. In (George, 1972), referring to T. S. Eliot as saying, “Someone 

said; ‘The dead writers are remote from us because we know so much more than they did.’ 

Precisely, and they are that which we know”. If the scientist of the past is what we know, then 

following their philosophy of all-encompassing knowledge should not be out of place. 
 

STEM development in Nigeria start with teaching of sciences at the famous CMS Grammar School 

Lagos in 1859 and various teacher training colleges were established. The Phelps-Stokes Education 

Commission of 1920 observed the poor quality of science education and their recommendations 

were used to develop the secondary school curriculum.  This development continues until Nigeria 
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got independence in 1960. Science education receives a boost in 1963 when 

curriculum to support science education was developed by Education Study and Adaptation Centre 

(CESAC) in conjunction with the Science Teacher Association of Nigeria (STAN). This 

development brought a new set of textbooks for primary and secondary sciences. The 

UNICEF/UNESCO in collaboration with some tertiary institution in Nigeria develop a program 

which lead to the emergence of national education resources development council NERDC 

(Promise; Ugo et al., 2016). Apart from direct funding by government and international agencies, 

one organization that is result of stem development in Nigeria is step-b which has spread across 

Nigeria supporting stem development (Promise). Several policy documents has describe STEM as 

an engine room for socio-economic development, example of this is vision 202020, (Vision202020, 

2009). 
 

In Nigeria, the body responsible for implementation of these policies are many but most significant 

once are; the Federal Ministry of Education and the National Council of Education. The schools 

from the primary up to the tertiary institutions play one role or another in the hierarchy of stem 

development. The foundation of STEM is primary school and in the secondary schools the student 

begins their journey into different facet of STEM. There are specialized secondary schools for 

technical education which necessitate setting up of body like, NABTEB.  
 

At higher level are the Polytechnics, technical education in both Colleges of Education as well as 

polytechnics. Courses in basic sciences, medicine and engineering are taught in the universities. 

Agencies like Federal and state scholarship boards, Tetfund, PTDF for those in conventional 

education systems while agencies like National Directorate of employment (NDE), Small and 

Medium Enterprises Development Agency of Nigeria (SMEDAN) are responsible to support 

artisans who either did not go to school or could not proceed with conventional school or those who 

finished school but could not be absorb into mainstream employment. The regulatory agencies, 

National University Commission (NUC), National Board for Technical Education (NBTE), 

National Commission for Colleges of Education (NCCE), Universal Basic Education (UBE), 

Nigerian Educational Research Council (NERC) and examination bodies Joint Admission and 

Matriculation Board (JAMB), WAEC, NECO all have in several way help in achieving Nigeria 

policy of education and STEM development.  
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As robust as all agencies responsible for coordinating Nigeria policy on education 

and STEM development in particular, the issues raised under the funding agencies is peculiar to all 

bodies saddled with the responsibility of policy implementation in Nigeria. 

 

4.    Hope for Nigeria STEM development 

From all indication Nigeria has all ingredient to become competitor in global STEM development if 

there is political will from government to holistically determine the criteria for excellence in STEM, 

coordinate and reexamine all issue related to STEM and challenge different strata of our education 

system on goals of STEM in Nigeria. Despite the fact that Nigeria is signatory to so many 

conventions, effort should be made to call for expert within and outside to study those conventions 

and redefined them based on national strategic interest. If this is done, Nigeria will liberate itself 

from postmodern colonization called globalization. As good as it sounds to be, the powers of the 

world are still using this to control all our national life. 

 

For instance, power generation has been a major problem in Nigeria, the paradigm shift to 

renewable energy is commendable. In any of this renewable energy of interest, Nigeria should not 

only buy but acquire the requisite skill not only in installation but in fabrication and production of 

essential components. If this is not done, Nigeria will completely depend on these countries thereby 

enriching their economy at the expense of Nigeria.  

 

5    Sustainable planning chart for STEM development 

In any policy to be adopted in Nigeria, top-down approach will not work rather bottom-up 

approach. Take for example the 6-3-3-4, with a gestation period of 16 years, the following strategic 

planning is proposed 

1. Estimate how many number of children will enter primary-one in a particular location at 

year i 

2. With average number of pupil per class, estimate how many classroom, teacher and other 

facilities that will ensure quality of education. This benchmark should be developed to 

guarantee pupil centered learning.  

3. Progression in primary schools should be determined to monitor how many children will 

eventually finish the primary education (in our opinion no pupils should be allowed to drop 

out of primary which is in support of 9years basic education)  
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4. With estimated rate of growth, the population of school age children is estimated to cater for 

new primary-one together with those that repeated from previous primary-one so that 

development can be systemic and not a political issue.   

5. Based on the primary enrolment and number that finish the primary education will move to 

junior secondary. With requisite skills acquired in junior secondary school, estimate those 

who cannot proceed to senior secondary school, identify their best trade, counsel them and 

provide support agencies like, NDE, SMEDAN etc. should be given to start their desire 

trade. This support should include certification in their chosen carrier as a technician. 

6.  The progression of the main stream secondary education enrolment is from basic level.  

After the senor secondary examination, a careful assessment of the number that will go to 

higher institution determined. The basic skills of STEM have been acquired at junior 

secondary, the fraction that opt for science related courses form the backbone of STEM 

manpower that will scale through to the last stage of policy implementation. Those that 

cannot proceed beyond secondary school goes to through training and supports by agencies 

like, NDE, SMEDAN, this should also include certification as a technologist. 

7. For those who find themselves at the higher learning, these numbers should be adequately 

catered for so that all can be admitted with all indices of quality.  

8. Appraise the stages and identify manpower produced for different sector of the economy. 

 

For the gestation period of the policy, three level of manpower must have been produced. Proposed 

budget for all the resources to take care of quality and quantity of education can be estimated. 

Education managers and technocrats will have a clear idea on implementation and monitoring of all 

stage of this development. In each subsequent year, an appraisal of each stage can be monitored and 

projection can be made on future needs. Ultimately, STEM development can be effectively 

monitored and the level of success determined at any time.  

These steps are given in figure1 where the number of manpower produced is an index to budget for 

all requirements for the success of the policy. 

Note:  The cycle in Figure 1 is used to describe the planning purposes. It is used for the 9 years 

basic education. The number of pass candidate proceed to the next cycle is i=3  which is senior 
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secondary school. The cycle3 continue for candidate that passes cycle2 i=4  which is 

for the tertiary education. Theiy  is the estimated school age children in year. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

    

     Figure 1: Flow chart for the implementation of STEM development  

 

6        Conclusion 

The frame work proposed in this work can be used for any of the education policy. Since the quality 
of education is a necessity for stem development, the population of school age children should be 
used to develop the plan. This will entail equity, ensure sustainable planning, mobilization and 
tracking of resources and guarantee quality of education which the number of manpower produces 
is also an index of quality.   
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Abstract 

This paper examined how epidemics of infectious disease evolve, and how the likely results can be 
foreseen. The paper discussed the mathematics model governing infectious diseases the 
mathematical model was also used to examine the behaviour of different population group 
interaction as well as the various parameters for effective judgement of policies and control 
methods. Numerical results were graphically presented and show that SIR model is effective in 
modeling Measles, Chicken Pox and other infectious diseases. MATLAB built-in package (ODE45) 
as well as numerical explicit Euler approximations were used for computations.  
 

Introduction 

Mathematics plays key role in the understanding of life Sciences as well as the world around us, 

and this key role plays by mathematics will grow higher in no distant time (Tiwaril, 2012). Cohen 

(2004) opined that Mathematics has become to biology what the microscope was some centuries 

ago to the subject of discussion (Biology).In other worlds, Prior to the invention of microscope, 

there were micro-organisms that could not be seen talk more of being studied .But upon the 

invention of the microscope, the scientists were able to see them as well as studying them become 

possible. This is the exact role mathematics is playing to life sciences in general and Biology in 

particular at the moment and beyond. Sole et. al. (2006) in their own opinions see mathematics as 

representing a means to obtain straight forward results of series of assumptions:" If K is assumed, 

then Y is derived". This allows us to think clearly as well as enables us to perform mathematical 

experiments in the systems where concrete experiments are practically impossible. One of the areas 

of life science where the use of mathematics is of paramount importance is 'Epidemiology'. 

Epidemiology is the examination of the patterns, causes, and the effects of health as well as disease 

conditions in a defined population. It has helped the epidemiologists to come up with techniques 
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used in clinical and public health researches, and , to a certain degree, basic study in 

the biological sciences/life Sciences (Moye et. al., 2000). In other words, Epidemiology is the study 

of the spread of infectious diseases among a specified populations as well as the study of the factors 

responsible for the spread with a view to controlling the disease and use the knowledge acquired to 

prevent the future occurrence. This research work focuses on how to use mathematical modeling to 

examine how infectious diseases propagates or dies out when a little infected individuals with 

infectious disease is introduced to a large population . There are many models, but for the purpose 

of this work, simple Susceptible Infective Removed(SIR) model as adapted from Murray (2002) 

will be considered since the disease being model confers lifelong immunity; MATLAB (ODE45) as 

well as Euler's numerical approximations method was implemented for analysis. 

Meaning And Description Of SIR Model Of Infectious Disease 

The SIR Model is used to model the Spread of infectious disease (e.g Chicken Pox) that confers a 

permanent immunity on the recovered, it calculates the number of susceptibles, infectives, and the 

removed in a homogeneous mix population. In this model, the following assumptions were made 

about the spread of the disease under study (Ellner et. al. (2006), Small (2006), Kermack et. al. 

(1927), Logan (2006)) 

• The total population is constant. That is, births and immigrations are ignored and a closed 

system is maintained. 

• The gain in the infective class is at a rate proportional to the number of infectives and 

susceptibles, that is, Bhq, where B r 0 is a positive constant number known as parameter. 

• The rate of removal of infectives to the removed class varies directly as the number of 

infectives, meaning that, sq, where s r 0 is a constant of proportionality; 
�
t	is a function of 

the time spent in the infectious state. 

• The incubation period is negligibly small ; this implies that as soon as an infective has 

contact with any of the susceptibles who was free before, he contracts the disease almost 

immediately and becomes infective immediately. 

• The only way a person leaves the susceptibles is to become infected. Also, the only way a 

person leaves the infected group is to recover from the disease. And the recovery here could 

be by death or quarantine. Once a person has recovered, the person received a lifetime 

immunity against the disease. 
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• Age, sex, socio-economic status, and race do not affect the probability of 

being infected. This means everybody is equally probable and there is no inherited 

immunity 

• The member of the population mix homogeneously (every pair of persons has equal chance 

of coming into contact with one another). 

SIR Model 

The the size of the entire population, N of this study is divided into three classes; The Susceptible 

class (S), this are the individuals who are free at the moment from the disease, but are capable of 

being infected and later become infective, the infective class,(I), are individuals who are infected 

already and are capable of spreading the disease to others , while the removed class(R), are those 

individuals in the population of the study who have had the disease and quarantined, or have 

recovered and have gained lifelong immunity against the disease. Time t is the independent variable 

and each class is a function of it. That is, 

h � h+G.; 	q � q+G.	1>T	v � v+G. (Small, 2006). 

The chart of the progression involved in SIR model is given schematically below: 

 

 

 

 

 

The model process based upon the aforementioned assumptions is then given as follows 

Th
TG � �Bhq																																	11	
Tq
TG � Bhq � sq																											1;	
Tv
TG � sq																																						1D	

where	B r 0 and is known as the infection rate and s r 0 is called the removal rate of infectives. 

At the beginning of the study, h+0. � hM r 0; 	q+0. � q r 0; 	v+0. � vM � 0. This is called the 

initial value conditions. 

Upon adding up equations (1a),(1b) and (1c) above, we have; 

S I R 
�Bhq sq 
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Th
TG �

Tq
TG �

Tv
TG � �Bhq � Bhq � sq � sq � 0 

Integrating the above equation, gives 

     w � h+G. � q+G. � v+G.      (*) 

where N is the size of the entire population of the study. Thus, S, I and R are all bounded above 

by N. If this is considered in term of the proportion of the total population being studied, it is given 

as follows (Braun, 1993), 

     R+G. � H+G. � B+G. � 1      (**) 

where R+G. � x+y.
z ; 	H+G. � {+y.

z 	1>T	B+G. � l+y.
z  

Also, since all the parameters being considered are all nonnegative, the solutions of S, I and R being 

expected will be positive. From equation (* ), 

v+G. � w � h+G. � q+G.	
The mathematical set up of the epidemic problem is intact when the initial conditions such as below 

are known 

h+0. � hM r 0; 	q+0. � qM r 0; 	v+0. � vM � 0																			+2.	
A very important question that arise as said earlier on in any epidemic situation is, given B, s,
hM	1>T	qM	the number of infectives at the begin of the study, whether or not the infection will spread 

, in case it does , how fast or slow does it grow with time, and most importantly at what time will 

the epidemic be at its peak as well as eventually to die out [Braun (1993), Kermack et. al. (1927), 

Logan (2006)] . From equation (1b), 

|}{}y|yOM � qM+BhM � s.	�r 0~ 0	H`	hM � �
r g~ g 					g � t

�  (3) 

Since , from equation [1a], 
}x
}y � 0, h � hM	we have, if hM ~ g � t

� ,  
Tq
TG � q+Bh � s. � 0	`EB	1FF	G � 0	 

In which case qM r q+G. → 0	1R	G → ∞ and so the infection vanishes; that is, no epidemic can occur. 

On the contrary, if hM r g then q+G. at the beginning rises and an epidemic occurs. By epidemic, we 

mean an increase in the frequency of occurrence of a disease beyond it baseline in a population. 

This means that q+G. r qM for some G r 0. Therefore a threshold phenomenon occurs. If hM r h� �
t
� 	 epidemic ensues while if hM ~ h�, there is not. The critical parameter g � t

�  is occasionally called 

the relative removal rate and its multiplicative inverse � � �
t is known as the infection's contact rate 
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(Logan, 2006). Below are some other useful derivations that helps in the SIR model 

of infectious disease((Braun (1993), Murray (2002)). 

Divide equation [1b] by [1a], we have 

 

Tq
Th �

Bhq � sq
�Bhq � �1 � s

Bh																																		+∗∗∗. 
q � 0, g � t

� is called relative removal rate. 

Integrate equation [***], we have 

�Tq
{

{�
� ���1 � gh�Th

x

x�
q � qM � h � hM � gq>h � gq>hM	

q � h � gq>h � qM � hM � gq>hM � DE>RG1>G																													+5. 
 

where the initial conditions in equation [3] have been used, all initial values hM	1>T	qM obey 

qM � hM � w since v+0. � 0 and so for G	 r 	0, 0 � h � q ~ w 

If an epidemic occurs we are interested in knowing how serious it will be. Thus, from equation [4], 

the highest value of I, Imax, happens at h � g, where 
}{
}y � 0. From [5], with h � g, 

q��� � gq>g � g � qM � hM � gq>hM � qM � +hM � g. � gq> ghM 																						+6. 
 q��� � w � g � gq> ��x��                                                       (7) 

For any initial values qM	1>T	hM r g the phase trajectory begins with h r g and I increases from qM 
and as a result epidemic occurs. This might not be as serious as the case if qM is close to Imax. It is 

as well clear that if hM ~ g, then I scales down from qM and no epidemic occurs. Since the axis q � 0 

is a line of singularities on all trajectories q → 0	1G	G → ∞ Also, from equation(1a), S reduces as 

}x
}y ~ 0	`EB	h � 0, q � 0. Divide equation (1a) by (1c) gives 

Th
Tv �

�Bhq
sq � �hg 	

Th
h �

�Tv
g  

Upon integrating both sides of the resulting separable ODE above, we get 
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ln h � ln hM � ln � hhM� �
�v
g  

⟹ h � hMAil� r 0 

Recall from equation (*), q � w � h � v. Thus, equation (1c) becomes 

Tv
TG � s+w � h � v.	
Tv
TG � s �w � h � hMA

il� �	

Ail� � 1 � vg �
�vg�

�

2! � �
vg�

�

3! 																	+∗∗∗. 
By expanding the right hand sides of the equation above in term of R2 gives 

Tv
TG � s �w � hM � �

hMg � 1�v �
hM2 �

v
g�

�� 

The solution of the above equation is given as follows: 

v+G. � g
hM �
hMg � 1 � �G1>a �

1
2�sG � ��� 

where	

� � ��hMg � 1�
� � 2hM+w � hM.g� �

��	
One central theorem worth mentioning is the Threshold Theorem of Epidemiology which is a major 

basis for this study which states as follows: 

Let h � g � @	and assume that 
�
� is very small compared to one. Assume moreover, that the number 

of initial infectives qM is very small. Then, the number of individuals who ultimately contract the 

disease is 2v. In other words, the level of susceptibles is reduced to a point as far below the 

threshold as it originally was above it. 

 

Numerical Computations And Approximations of SIR Epidemic Model 

Accurate analytical solutions cannot be arrived at hence numerical approximations become 

necessary tools for the analysis of the model. Explicit Euler method would be used as a method of 

solution. Given a first order Ordinary differential equation �|+G. � 	`+G, �., with initial value 
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conditions �+GM. � �M where ̀ +G, �. is a known and well de_ned function.Then,the 

general form of Explicit Euler method is given as follow: 

���� � �� � a`+G�, ��.	
where h is the step size of the approximation. Since this method is a gradient dependent method, the 

closer the gradient is to one the better the approximation. A smaller step size produces more 

accurate approximation. Also, as the method is a first order approximation, assuming the step size is 

scaled down by a half, the computational error will also be scaled down by a half (Logan, 2006). By 

applying Euler method to SIR model, the system of the differential equations 1a,1b and 1c can be 

solved. The solutions to the differential equations are given below: 

h��� � h� � Bh�q�∆G	
q��� � q�+1 � Bh� � s.∆G 
v��� � v� � sq�∆G	

where h���, 	q���	1>T	v���		are the Susceptibles, Infectives and the Removed respectively. ∆G is 

the small change in time and is chosen to be equal one wherever it appears. The removal rate in 

Equation(1c) can be split into two. This is because the immunity the disease conferred could be by 

death or recovery (alive). Therefore, s � s¡ � s¢, where Z � TA1Ga and £ � 	BADE@AB� and alive, 

and equation (1c) can now be given as 

TZ
TG � s¡q				1>T			

T£
TG � s¢q 

By applying Euler method again gives the following equations: 

Z��� � Z� � s¡q�∆G	
£��� � £� � s¢q�∆G 

But, s¢ � 1 � s¡ where Z��� and £��� are the immune and the dead respectively   

  at time +> � 1.∆G 
The graphical results generated are as follow: 
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Figure 1: Sample1 of Euler results of SIR model generated by B � 0.002 and s � 0.6 

 

 

Figure 2: Sample2 of Euler results of SIR model generated with B � 0.004 and s � 0.8 

 

From two samples of the Euler results above, it is observed that the number of Susceptible decline 

exponentially until a point where it becomes constant but not zero. Unlike the number of 

Susceptible, the number of Infectives increase exponentially at the start and resulted in epidemic. 
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The epidemic reached its maximum capacity on the 7th day as shown on Fig 1 of the 

epidemics and the number of Susceptible at the time is about 200 individuals while the number of 

infectives is 200 persons, afterwards, it began to decline until the epidemic dies out, and this is 

exactly what was predicted by the analysis in Murray (2002). 

Built-in MATLAB Function (ODE45 Solver) 

The ODE45 built- in MATLAB is used to solve the differential equations. Below are the graphical 

solutions of the SIR model  

 

 

Figure 3: Sample1 of ODE45 of results of SIR model generated by	B � 0.002 and s � 0.6 
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Figure 4: Sample2 of ODE45 of results of SIR model generated with B � 0.004	1>T	s � 0.8 

 

Also, from the two solutions of ODE45, it was observed that the number of the susceptibles 

was reducing geometrically until it got to a point where it became stable but not equal zero while 

the number of infective increase until it reached it peaked on the 8th day of the outbreak and the 

value of the infective was about 200 persons. This also agrees with the prediction of Murray (2002). 

The differences in the two figures are as a result of the change in parameters r and s. But if the 

Euler approximations and ODE45 results are compared, they have the same results and they both 

agree with the predictions of Murray (2002). 

 

Conclusion 

The SIR model is an epidemiological model that calculates the theoretical number of people 

infected with an infectious disease in a closed population over a certain period of time. It is used to 

determine and explain the upturn as well as downturn in the number of individuals in need of 

medical attention and help by the researchers and public health personnel. The public health 

workers and researchers can as well compute different numbers which allow them to see how 

effective and efficient the policies and programmes set up to control or prevent an epidemic are 

making headway with the generated numbers from SIR model. Chicken Pox is an instance of how 

SIR model works.  
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The graphical solution obtained from the MATLAB built-in ODE45 Solver 

compares favourably with the graph plotted from the Euler solution and results obtained by 

Murray(2002). From the analysis of the research, it is noteworthy that epidemic dies out not as a 

result of lack of susceptibles but as a result of lack of infectives.  
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Abstract  

Several interactive report are currently available to support the importance of aerobics dance 
exercise in enhancing sports performance but very little knowledge or information people have 
about  to what extent aerobics dance exercise influences aging. Aerobics dance exercise is 
currently one of the most commonly practiced adult fitness activities. The majority of the research 
pertaining to this form of exercise supports its application as a valid cardiovascular training 
alternative especially for adult if performed according to the American College of Sport Medicine 
(ACSM) guidelines. Exercise can slow and even reverse many components of the aging process. It’s 
probably the single most effective way to lengthening life. The purpose of this study is that a well-
planned aerobic dance exercise will enhancing quality fitness and wellness lifestyle and turn back 
the aging clock. There is need to research further into the physiological and psychological effect of 
aerobics dance exercise. Hence, this paper examine the concepts of aerobic dance exercise, benefits 
of aerobics dance exercise and aging clock, designing aerobics dance exercise for adults and 
aerobics dance exercise as the primary weapon against aging. In conclusion, the paper 
recommends that adult at any stage should engage in at-home aerobics dance exercise for 30 
minutes twice or thrice a week and those in the academics be encourage to inculcate the ideal of 
participating in aerobics dance. Also, an awareness of these programme will assists obese to 
improve their fitness status and further scientific research on all forms of aerobics exercise as aid 
in turning back the aging clock is required.                      

Introduction 

The fact is that many age – associated declines occur not only because of the aging process itself, 

but as a result of lifestyles habits; including exercise in our sedentary society, weakness and 

inflexibility of muscle and joint. By increasing strength and flexibility one can prevent injury and 

slow the age – associated loss of muscle function. This means that some of those old clichés turn 

out to be true “use it or lose it” and “you’re as old as you feel”. 
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Maintaining quality of life as one grows older is as important as performing 

daily tasks, enjoy recreational activities, and care for oneself. Probably, one would like to stay fit, 

trim, strong and mobile for as long as possible, if it is happen to have some physical limitations one 

would want to halt or maybe even improve condition. This doesn’t have to be just wishful thinking 

and not to accept frailty as aged. For those people that have no time to exercise, but wish to have a 

beautiful body and turn back the aging clock, aerobics dance exercise can be preferable.  

It is a great fun workout that helps in strengthening body and giving energy to carry out 

daily activities efficiently and effectively.  Hockey (1993) stated that, exercise performed to music 

have become popular, such programme are often called aerobic dance exercises and are excellent 

means of developing aerobic fitness level. He also reported that over 23million Americans 

participate in aerobic dance exercise. Aerobic dance is vital in exercise and sports performance; it is 

a fun way to get fit, combines fat burning aerobic movement, muscle building exercise and 

stretching into routines that are performed to music. According to Terbizan and Strand (1998), 

aerobic dance is exercises done to music and it is a choreographed series of dance steps and 

exercises done to music, and it helps in losing weight and building body muscles. Aerobic dance 

ensures healthy heart and strengthen lungs; it enhances blood circulation, relieves stress and lowers 

cholesterol levels. This was confirmed by Osness, (1998) that, for many people it’s much more than 

that: its music, a movement, a philosophy, a lifestyle. On the other hand, it’s a modern form of total 

body exercise and motivating form of exercise that is social and fun. Therefore, it is used to correct 

body posture and body performance in all age groups especially in turning back the aging clock. 

Terbizan and Strand (1998) affirms that, there are different types of aerobics dance, it 

includes; Hi-lo aerobics, Hip-Hop aerobics, step aerobics and low impact aerobics dance. Hi-lo 

aerobics dance involves a fast paced routine that includes rapid movement and work on thighs, calf, 
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legs muscles, and heart. Hip-hop aerobics dance mixes together funk with 

contemporary dance. It incorporates the usage of high energy dance, while focusing on the entire 

form of the body. Step aerobics dance offer a more intense workout. It provides extra boost by 

incorporating the action of stepping on to the platform to intensify the workout. It is a form of low 

impact and does not stress the joints as much as running and jogging. The action of stepping does 

not shock the joints and intended to tone the lower body. Low impact aerobics are those movements 

involving large muscle group used in continuous rhythmic activity in which at least one foot 

contacts the floor at all times. It is ideal for elderly, pregnant women, overweight people and those 

that have not exercised for sometimes. 

Doing more than just hope for a strong and mobile body as aged, it is possible to turn back 

the aging clock through participation in aerobic dance exercise especially steps aerobics and low 

impact aerobics dance. Mullen (2010) stated that, the myth is that as we grow older we get much 

weaker and suffer more aches and pains. We have been told that loosing muscle and gaining fat are 

just part of the natural aging process. The fact is that many of the symptoms of old age are really 

the symptoms of inactivity of using our muscle less, muscle weakness, bone loss, and sluggish 

metabolism are the changes that accompany aging but are not solely cause by it.  

Olson and Williford (2008) indicated that a four minute aerobic dance test provides a valid 

and reliable sub-maximal protocol for estimating MaxVo2 and providing an index of aerobic fitness 

in apparently healthy 18 to 40years old females. Olson and Defrain (2000) also reported that, sixty-

year olds who engaged in aerobic dance exrcise frequently reports having the same amount of sex 

and sexual pleasure as people decades younger. In another study examined the sexual frequency and 

satisfaction ratings of swimmers aged 60 and found that they were the same as those 20years 

younger. It was quoted by Ajayi (2009) that, “if you exercise a lot, your “sexual age” will be years 
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younger than your chronological age. Being physically fit is an option for sex. Sex 

itself is an intense physical activity requiring strength and endurance. During aerobic dance exrcise 

both strength and endurance will increase opening the possibility for more varied sexual positions 

that require greater physical control. 

What happen as you aging? 

Aging results from biochemical processes that are not yet fully understood. Physiological 

changes are caused by a combination of gradual aging and injury from disease because most organ 

systems have an excess capacity for performing their functions; the body’s ability to function is not 

affected until damage is fairly extensive. Levkoff and Wei (2000) in their study of lifestyle for 

healthy aging reported that healthy people indicate that general functioning remains essentially 

constant until after age fifty (50) and some of the physical changes that accompany aging includes:- 

1. Skin become looser, drier and less elastic 

2. The ability to hear high-pitched and certain other sounds declines in most people. 

3. Presbyopia, the inability of the eyes to focus sharply on nearby objects, occurs gradually in 

most people beginning in their forties. The eyes require more time to adapt to dark 

conditions, and depth perception may become distorted. 

4. The sensations of taste and smell diminish somewhat. 

5. Cells, at the base of hair follicles produce progressively less pigment and eventually die. i.e. 

hair is thickest at age 20; individual hair shafts shrink after that. 

6. Bone mass is lost and muscles become weaker. 

7. The heart pump less blood with each beat, and maximum heart rate drops. 
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8. Sexual response slows, but an active and satisfying sex life can continue for 

both men and women throughout life. 

How one develops his/her aging problem is the challenge of achieving positive aging clock. 

Levkoff and Wei (2000) reported that, exercise slow and reverse many components of the aging 

process and it is probably the most effective way to lengthen life. Proper aerobic dance exercise can 

rejuvenate an individual and take years off chronological age. It’s the closest thing to an anti-aging 

pill. In other words aerobic dance exercise can add years to one’s life and life to more years.  

Benefits of aerobics dance exercise 

 It was once thought that aerobic capacity and muscular strength decreased dramatically as 

one grew older. Mullen (2010) in his study revealed that a sedentary 65years old has only 60% of 

the aerobic capacity as a young sedentary adult, and that after the age of 30, people not reengaged 

in aerobic exercise lose muscle mass amounting to about six to seven pound of muscle each decade, 

although decline apply to sedentary adults.  

 Corbin, and Lindsey, (2010) stated that aerobic dance can be performed while listening to 

music which provides a wonderful enjoyment and motivation in performing the exercise. It is a 

cardiovascular workout that improves coordination, muscle strength and mobility. It also improves 

physiological and functional capacities and promotes general well-being. Olson and Williford 

(1997) reported that aerobics dance provides a whole host of health benefits: it burns calories, 

reduces the risk of cardiac diseases by lowering blood pressure and slowing down atherosclerotic 

processes, improves aerobic fitness, muscular endurance and flexibility and mobility; improves 

muscular strength, posture and body performance in aging process, reduces stress and increases 

self-esteem by helping with weight management.  
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  Aerobics dance exercise programme caters for the individual needs of 

exercises, motivating adults/people of all ages to participate and enjoy its benefits. Bortz and 

Wallace (1999) reported that the benefit of aerobic dance exercise includes; a stronger immune 

system, increased resistance to stress, reduced risk of certain diseases and weight loss and 

maintenance. This was highlited by Terbizan and Strand (1998) highlighted the benefit of aerobics 

dance exercise: 

1. Increased life span 

2. People who exercise regularly are less vulnerable to minor viral illnesses, like colds and flu. 

It’s thought that aerobic dance exercise helps activate the immune systems, preparing the 

body to fight off infection. 

3. The healthier your heart is, the more blood it can pump with every beat and it therefore 

doesn’t need to beat as fast during rest or exercise. A stronger heart is one of the reasons 

aerobic dance can help live a longer and healthier life. 

4. Aerobic dance exercise, combined with a healthy diet and appropriate strength training, can 

help one maintain a healthy body weight. 

5. Lower risk of disease such as high blood pressure, stroke, diabetes and some forms of 

cancer. In addition, step aerobic dance exercise can reduce the risk of osteoporosis and its 

complicated. 

6. Aerobic dance exercise stimulates the growth of capillaries in the muscle, which enables the 

body to deliver oxygen to the working muscles more efficiently and better remove irritating 

metabolic waste like lactic acid. This can ease chronic lower back pain.  

7. Increased stamina and reduce fatigue 



193

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

8. Aerobic dance exercise releases endorphins, the body’s natural painkillers, 

which also reduce stress, depression and anxiety. 

In order to achieved a good fitness in turning back the aging clock, aerobic dance exercise, 

which increases stamina and endurance, should be combined. Fitness experts have found that 

listening to upbeat music while exercising will help an individual get more fun from work out 

perhaps the most common use for music is as a diversion to take mind off the fact that we are 

exercising. The music also distracts us from fatigue and allows focusing on exercise and improving 

mood. According to American College of Sports Medicine (2003) the rhythmic qualities of music 

tends to mimic patterns of physical skills. Therefore music can enhance how quickly exerciser picks 

up new movement and motion skills. And for those who feel they were born with two left feet, 

music might make them more coordinated by helping to execute the stepping with less confusion. 

Listening to the right kind of music can add an extra dimension to workout. For example, many 

competitive athletes wear headphones before they race. Some of them listening to fast paced music 

to get their adrenaline hormone flowing and get excited for the upcoming competition, while others 

are listening to slower-paced music to calm anxiety or nervousness. 

Keeping the beats in aerobics dance activities  

The aerobic dance exercise involved continuous movement of the legs and trunk and 

intermittent movement of the arms. According to Terbizan and Strand (1998), these includes 

movements that extend, flex, abduct, adduct and rotate the leg and foot, such as side-stepping, fast 

walking, forward and backward stepping, leg lifts, placing foot to the front, side and behind, knee 

bends, forward and side-lunging, heel rises. At least 30minutes of dance-based exercise is enough 

for most days of the week. At first, do not overdo it, it may take a few weeks to build up to 20 or 

30minutes of continuous activity. Aerobics dance steps are usually measured in beats; a count of 32 
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or 64. It is important not to worry about the count, but to perform in segments of 4 

and 8. Bortz and Wallace (1999) stated that 3sets of 10minutes bouts of activity can be as effective 

for cardiovascular workout as one 30minutes per session. This depends on the intensity of the 

aerobic dance exercise chosen. The number of times the heart beats per minute needs to be 

consistent with the tempo or speed of the activity. The following aerobic dance exercise help make 

any newly participants turning back the aging clock: 

Intensity: in order to contribute towards turning back the aging clock through aerobics dance 

exercise, one must increase the heart rate into its target zone. Monitor the blood pressure, heart rate 

and pulse rate and give the muscle to adjust to their increased workload. 

Frequency: research indicates that maximal development of cardiovascular endurance can be 

attained when exercise regularly, between 3 and 5 days per week, with the days of rest interspersed 

with exercise days. 

Duration: A sustained 20-30 minutes exercise session in which the heart rate remains in the target 

zone.  

Record keeping: after each exercise session, record the blood pressure and the heart rate. 

Aerobics dance activities 

- Slow on-the-spot ruining 

- Fast on-the-spot ruining 

- Alternate arm swing, full range of movement 

- Alternate leg and arm swing on the spot ruining 

- Reach high left and right sideways 
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- From standing position, feet sideways spaced; alternate touch to sides of 

feet. 

- Exaggerated high-knee raising on the spot 

- Back lying (prone position), alternate knee bend to chest 

- Front lying (supine position), alternate leg raise backwards 

- Waist twist; from standing position, feet sideways spaced; hands at the hips side, twist the 

waist to round. 

Aerobics dance exercise schedule 

Types activity Procedure  Duration Beat count. 
Leg raise Step 1: Lie down flat on your back, 

with your hands under your lower 
back. 
Step 2: Raise your legs a few 
inches off the floor, slowly, the 
slower the legs are raising, the more 
work your muscles must do, raise it 
to a point so that your feet form an 
angle of 30-45degrees. 
Step 3: Lower your feet to the 
floor, without your heels touching 
the floor.  
Step 4: Repeats step 1 and 3. 

10minutes When the legs moving 
up and down should 
meet the beat of the 
music. Count 10 

Front Crunch Step 1: Lie on your back (belly-side 
up) with your knees bent and your 
feet flat on the floor, place your 
fingertips behindyour ears, or cross 
your arms across your chest. 
Step 2: Contract your abdominal 
muscles and tilt your pelvis up 
toward your knees.  
Step 3: Raise your shoulders off the 
floor so that your head and the 
ground form an angle of 30-45 
degrees. 
Step 4: Lower your shoulders back 
to your resting position 

10minutes When your shoulders 
come down should 
meet the beat of the 
music and count 10. 

Reverse Step 1: Lie on your back with your 10minutes When returning the 
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Crunches thighs vertical. Keep your feet as 
close to your pelvis as possible. 
Step 2: Move your knees towards 
your chest, just so that your hips are 
slightly raised off the ground. 
Step 3: After a brief pause. Return 
your knees and thighs to the 
original position. 

knees and thighs to 
the original position 
should meet the beat 
of the music and 
count 10 
 

Source: Adapted from Bortz and Wallace (1999) 

These aerobic exercises concentrate on specific areas of the body. For example, crunch target the 

abdominal muscles, while leg raise concentrate mostly on the quadriceps muscles. A recommended 

set is to start with 10-20 repetitions based on the beat/sound of the music. As you gain endurance 

and strength, increase the repetitions by increment of 30-50. According to a study done by the 

American Council on Exercise (2003) four of the top-selling abdominal machines show “no 

significant differences in muscle activity for the basic crunch, oblique crunch and reverse curl with 

the devices when compared to the same aerobic dance exercises performed without them. 

Conclusion 

It is time that we can stop the calendar from marching ahead at what seems to be a faster and 

faster pace; however, recent studies have shown that we can alter the rate at which our bodies 

progress through our life cycle. There is a large body of scientific evidence that suggests that we 

can slow down and even reverse the symptoms of aging. In fact many of us can be in better health 

in our 70’s than we were in our 50’s. This study indicated that between the ages of 30 and 70 many 

of the symptoms and conditions that were traditionally associated with normal aging are in fact the 

result of sedentary lifestyles. Evidence have shown that regular aerobic dance exercise by middle 

aged and elderly people can set back the clock 20-40years when compared to those should be 

prescribed based on clear cut objective and should be handled by qualified personnel. 
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Recommendation 

Aerobic dance exercise should be prescribed based on clear cut objective and should be 

handled by qualified personnel. Aerobic benefits are individually derived therefore it is not enough 

to be enthusiastic about somebody else exercising without being involved. Campaign for a middle 

aged and elderly participation in regular aerobic dance exercise should be pursued at every level of 

organizations i.e. institutions, companies, ministries, national and state etc. it was also 

recommended that adult at any stage should engage in at-home aerobics dance exercise for 30 

minutes twice or thrice a week and those in the academics be encourage to inculcate the ideal of 

participating in aerobics dance. Also, an awareness of these programme will assists obese to 

improve their fitness status and further scientific research on all forms of aerobics exercise as aid in 

turning back the aging clock is required.                      
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Abstract 

 This paper considered repositioning biology education in Nigeria as a catalyst to helping 
rejuvenate her (Nigeria) from the shackles of economic recession. As such, for Nigeria to attain her 
lofty national goals and objectives there is the need to ensure that production of quality biology 
teachers in our institutions of learning is in place. The paper highlighted; the concept of biology 
education, the need for repositioning biology education, the nation’s economic downturn, the 
concept of economic recovery, some shortfalls of biology education, factors that can promote 
quality in biology education. Furthermore, some possible innovations in biology education were 
also discussed. The following recommendations were made amongst others; admission of students 
with low grades in science subjects to study biology education should be discouraged, qualified and 
well trained teacher trainers should be made to teach, head and supervise our institutions of 
learning, and student-teachers should be thoroughly exposed to teaching methods that are activity-
based and other methods that are in line with the best global practices.  

______________________________________________________________________________ 

Keywords: biology education, economic recovery, recession 
______________________________________________________________________________ 

Introduction  

The relevance of biology education is recognized worldwide in that, it is through this 

education that biology teachers are trained and they also train the born and unborn generations who 

will manage the affairs of a nation such as Nigeria. According to the National Policy on Education 

(FME, 2008), education is an “instrument par excellence” for effecting national development. 

Biology education is the process of preparing, training and educating a prospective biology teacher 
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for his role in the classroom and within the school settings. It is a specialized area of 

education with policies and procedures designed to equip prospective biology teachers with 

knowledge, attitudes, behaviours and skills they require to perform in the classroom, laboratory, 

biological garden, school and the wider society (Esu, 2012). Nnachi (2008) observed that the 

teacher is the brainbox of educational activities (biology teacher inclusive) and his position and 

activities are quite inevitable in championing the educational affairs in biology. 

The need for continuous education of biology teachers cannot be over-emphasized. If 

biology teacher education is toyed with, it simply implies that there would be gross inadequacies in 

quality and quantity of trained biology teachers needed to harness human and material resources 

required for developing manipulative skills in learners. Self-reliant skills which are much yearned 

for in the present day Nigeria as a way out of economic recession, calls for urgent repositioning of 

biology education. Thus, training biology teachers is so important that those saddled with this task 

must be equipped with the attitudes and methodologies of encouraging future biology teachers who 

see biology education as the last option/as a second-hand training to embrace it. The way biology 

teacher education is being handled now, is unfortunate, didactic and discouraging to biology 

teachers’ in training and this has made them develop negative attitudes about teacher education in 

general. (Sylvester, 2010) 

These students see teacher education as a stepping stone for future educational 

advancement. The way teacher education has been criticized, even by biology educationists 

themselves, is such that there is a need for one to find out why such negative perception. One of the 

observations is that biology teachers who are in the school system have some lapses; hence, the 

question is whether they were trained at all. In Nigeria, there are categories of institutions that train 

biology teachers. The institutions are Colleges of Education, Institutes of Education, Universities 

Faculty of Education, National Teachers' Institute, and Schools of Education in the Polytechnics. 

Anyone who had his teacher education through any of these institutions is classified as a qualified 

biology teacher by definition but looking at the way and manner such persons discharge their 

duties, their gross inefficiencies/inadequacies, it often leaves one with no other option, than to 

wonder how these persons came about the credentials they possess. 

In colleges of education, and universities, biology education has lost its credibility in that 

appropriate teaching methodologies and approaches are not used in the training of the prospective 
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teachers. Most aspects in biology are taught in isolation and lacks co-ordination that 

would make our students useful for themselves and the society at large. Biology education which 

should have reflected mind-on, hearts-on   and minds-on are rather treated in an absurd manner that 

would not help our systems. This is a setback for biology education, and by extension teacher 

education. Nnachi (2008) saw a biology teacher as an educator in that he is the one who imparts 

new knowledge to learners as well as skills so as to change and improve the life patterns of other 

people, and the economy of the nation. 

Concept of biology education 

Daramola, (2015) described biology education as the sum-total of all formal teaching, training 

and sequence of activities that biology student-teachers’ in training undergo in order to acquire the 

basic knowledge, get acquainted with apt skills and techniques that will be required of them upon 

their completion of studies, as professional biology teachers, and at the same time enable them fit-in 

efficiently as integral members of the society. Biology education is the term used to describe the 

teaching and learning of biology in order to make an individual functional and well adjusted in the 

society as individual applies the knowledge gained. There is a constant need to update the skills of 

teachers engaged in teaching biology and so biology education speaks to this need (Ojimba, 2013). 

Nnachi (2006) also saw a biology teacher as a distributor of knowledge, counselor, an 

instrument of change and a life moulder. As a result, his education should be paramount in all 

ramifications of teacher education, if not, his presence would bring about what is called "theory of 

vicious cycle" in that the knowledge that would be imparted would not be acceptable in this 

contemporary times and also have impact on the biology teachers. Consequently, those who would 

be trained by such biology teachers would not be able to perform creditably as a result of what they 

received from the half-baked biology teachers. 

The need for repositioning biology education 

The national goals for teacher education constitute the standards by which the programme can 

be judged (FRN, 2008). Going by this, the need for our educational institutions to produce 

graduates who will be able to utilize the knowledge and skills learnt, to improve upon the quality of 

teaching-learning process and their living standards by using these skills to possibly eke a living, 

and in the long-run improve upon the nation’s economic standard. In the light of this, repositioning 
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biology education is hence very crucial. In a situation that the programme runs short 

of the goals, it is considered inadequate in quality. 

Quality performance in teacher education can be measured from the context of the adequacy of 

the national teacher education programme. In other words, we can say that the programme has been 

good enough to meet with the up national goals and aspirations as enshrined in the Federal Republic 

of Nigeria Policy on Education (FME, 2008). In measuring the quality of biology teacher education, 

there is then the consideration of; the products of the endeavour, the efficiency of the product, the 

general qualities of the products of the endeavour (Nnachi, 2008)  

Concept of economic downturn 

Verick (2010) sees an economic recession as a general downturn in any nation’s economy. 

Traditionally, Economists define a recession as two successive quarters of decline in the growth of 

the Gross Domestic Product (GDP). Going by the report of the NBS, economic recession is upon 

us. The double quarters of negative growth, High levels of inflation, worsening purchasing power 

of the naira and the increasing levels of unemployment are all strong indicators that all is not well. 

Also the perpetual downturn in the exchange rate of the naira is an indication that all is not well 

with the Nigerian economy.  

Concept of economic recovery 

Economic recovery connotes a period of resuscitation in business activities, after a period of 

economic downturn has been experienced. It can be seen as that phase of convalescence/recovery 

after a period of real negative gross domestic product has been suffered. During economic recovery 

process, wealth creation is continually on the increase. I.e. business activities resume, and maintain 

a constant acceleration towards the peak. Economic recovery is gradual, and hence it is not easy to 

tell at the onset. 

However, at the expansionary phase, successive quarters of steady growth in business 

activities, continuous fall in inflation rates, stability of the financial market, growth in stock market 

gains, declining rate of unemployment, high consumer confidence, increase in wealth creation and 

an increasing real gross domestic product index, amongst other indicators, signal an economic 
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recovery. Eventually, when the peak is reached, then the economy is said to have 

recovered completely from the recession. (Verick, 2010).    

Some shortfalls of biology education 

Short -Teacher - Training Programme 

Sylvester (2010) saw this as a serious matter especially those who undergo biology 

education programme with National Teachers' Institute. He said the course contents are of high 

standard but the entry requirements make fun of the programme in that some of the students, one 

way or the other gained admission into the programme without the basic requirements such as West 

African School Certificate or NECO. Other ones that can be pointed at are weekend programmes 

equally run by most teacher institutes, which are only out to make money but, care less on what is 

imparted on the learners. The contributions of graduates of these programmes may surely not make 

any impact on the economic recovery and development of this nation. This is a real setback.  

Lack of Interest on the part of Students 

By implication, the biology students-in-training should be intellectual and resourcefully-

skilled models. He should be a living example and a model for intellectual and skills application, 

one that is capable of adding value to his and other peoples’ life. The question that needs to be 

answered is whether the Nigerian biology teacher possesses these attributes as well? As the usual 

saying goes, “No one gives what he doesn’t have”. As an imparter of knowledge, the biology 

teacher to be should be seen as the epitome of skillfulness. 

Okebukola (2005) pointed out that the apathy toward selecting teaching as a profession 

result from the shortage of genuinely interested candidates into education faculties. Based on that, 

He went further to reveal that faculties of education offer admission to candidates with weak passes 

in Senior School Certificate Examination (SSCE) or National Examination Council Certificate 

(NECO) that have lost opportunities of admission in other faculties/institutions. This does not augur 

well for biology education in that it makes teacher education look so inferior to other disciplines. 

 

Watering - down of Entry Grades: 
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Again, faculties of education are populated by holders of the Nigeria 

Certificate in Education with less than five credits level passes at the Senior School Certificate 

Examinations (SSCE) with the result that teachers in the Nigerian school systems are drawn from 

the faculties (Okebukola, 2005). If the situation as highlighted continues, how can one be sure that 

biology education is producing biology teachers who can stand the test of time? 

 High Students Enrollment:  

Population explosion of biology teachers in training is one of the most threatening factors 

that affect biology education. It is a challenge while they are being trained due to an over-straining 

of limited teaching-learning facilities and equipments. However this becomes an advantage when 

they have completed their studies, and have been posted to schools to work as biology teachers. 

Sylvester (2010), identified the indicated factor as a serious one, in that the school population is 

already straining existing facilities like lecture room, biology laboratories in terms of space and 

apparatus availability. 

Facilities where students stand to receive lectures which are not ideal. Additionally, such 

large classes have negative effect on lecturing and learning, especially activity-based learning 

which is most appropriate. The lecture rooms/halls have no public address system to enable them 

audibly pass instructions to the students as a result of the large class not to talk about 

student/lecturer ratio. (NCCE 2016) Okebukola (2005) observed that the class size makes 

monitoring of teacher trainees difficult and as such hinders the progress of teacher education. This 

is in fact more devastating with biology teachers in training.  

Poor pedagogical skills 

The methodology used for teaching-learning biology education is another point that needs to 

be reconsidered. The usual lecture and note-giving method does more harm than good. It does not 

allow for active student participation during lessons, and practical classes and the students who 

need to be active members during the process of instruction require these skills for them to become 

self-reliant and better teachers. So the inability of the teacher to utilize learner-centered methods of 

teaching that enables hearts-on, hands-on, and minds-on activities in the teaching process, does not 

encourage the acquisition of  appropriate skills that would make learners to be useful individuals 

who are to contribute to the economic recovery of Nigeria.   
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Inadequate constant monitoring and supervision of student-teachers 

 Lack of constant monitoring and supervision of biology teachers during their teaching 

practice exercises to ensure total compliance has hampered quality biology education. Many 

teachers have been doing things in their own way, watering down the level of standard expected in 

the teaching of science. Bad classroom practices have being the order of the day especially among 

teachers in training and worse-still among those already on the job.  

Factors that can promote quality in biology education  

For biology education to live up to expectation, that is to be able to contribute her quota in 

helping Nigeria recover from recession, the following factors should be adhered to and necessary 

actions and strategies taken to ensure that biology education performs its legitimate responsibilities 

as enshrined in Federal Government National Policy on Education (FME, 2008). If that is adhered 

to, it will be a way forward for achieving sustainable economic recovery. The policy outlined the 

goals of teacher education, of which biology education is a subset as follows:  

a. Produce highly motivated, conscientious and efficient classroom (biology) teachers for all levels 

of our educational system.  

b. Encourage further the spirit of enquiry and creativity in teachers for onward impartation on the 

learners. 

c. Help biology teachers to fit into social life of the community and the society at large and enhance 

their commitment to national goals.  

d. Provide teachers with the intellectual and professional background adequate for their assignment 

and make them adaptable to changing situations.  

e. Enhance development of positive attitudes and total commitment by teachers to the teaching 

profession  

Biology education can help achieve these goals, if amongst others, the following factors are put in 

place: 



206

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

1. Provision of and effective utilization of funds: funds are one of the major 

requirements for the execution of programmes, especially as it has to do with biology 

education. Studies have shown that inadequacy and misappropriation of funds has been a 

serious challenge to Nigerian educational sector (BabaKindeji, 2012). This has resulted in 

non-availability of facilities, poor quality of instruction as well as poor academic 

performance of students. If funds are provided and effectively utilized, these ills will be 

corrected, useful knowledge and skills acquired, and self-reliancy achieved. 

2. Training and retraining of biology teachers: understanding the modern world is of great 

importance to the modern man. Therefore the biology teacher should be sponsored by 

stakeholders in the educational sector, and not the government alone. This helps for constant 

refining of knowledge and acquisition of much required skills, knowledge and 

methodologies required for optimal biology teaching-learning. 

3. Availability of state of art facilities, tools and equipments: providing standard facilities, 

equipments, fittings, specimens and consumables will ease the process of instruction and 

also garnish the quality of hearts-on, hands-on, and minds-on learning acquired by the 

learners. 

4. Admission by merit: only qualified students should be admitted to study biology education. 

5. Improvement in the commitment of biology teachers: teachers of biology should be 

committed to their job and shun acts that are capable of undermining their roles as teachers. 

6. Innovation: this is the driving force behind economic growth and the key to solve future 

global challenge. The key challenge facing the nation is balancing incentives for innovation. 

This bid would go a long way in enriching the instructional contents and teacher quality, 

which in turn will produce knowledgeable and skillful graduates (Ogbuanya, 2015). 

7. Improving biology teachers’ remuneration: when teachers are sufficiently paid to do their 

jobs, a lot of corrupt practices such as extortion of students, examination leakage, forging of 

results, e.t.c. would be reduced to the barest minimum. Also, quality of programme and 

products will be assured.  
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Possible innovations in biology education that will aid economic recovery 

Biology curriculum needs to be restructured especially at the implementation phase so as to 

allow for more practical-based learner-centered rather than theory-based topics and themes 

learning. This will aid the full development of inquiry and self-reliant skills in the biology teacher 

trainees which will further enable them to be able to fend for themselves outside the teaching 

profession. The essence of this is that, self-reliancy means lesser dependency on government jobs, 

increased wealth creation, and a general rise in our nation’s GDP. 

It is therefore emphasized that a practical approach of teaching topics that borders on self-

reliancy should be utilized in teaching. I.e. theory and scaled-down experiments should go hand-in-

hand. Fussing theory and practicals together helps to foster hands-on, minds-on, and hearts-on 

learning. These topics includes: ecology, tourism, aquaculture, horticulture, entomology, aviculture, 

apiculture e.t.c. This will help the biology teacher in training to be able to have acquired enough 

practical skills so as to be at freedom to either opt for teaching if he/she feels like or possibly go 

into a skilled-vocation already learnt from school. 

The need for improvisation whose processes should actively involve the teacher and the 

students cannot be overemphasized because it helps to gradually instill manipulative abilities which 

can in turn be re-branded into vocational skills from which the learners can eke a living, and 

possibly become an employer of labour. The biology teacher needs to tap from the rich natural 

resources around the students while carrying out an activity-based teaching. For instance, kerosene 

stoves or candles should serve as source of heat. E.t.c. the essence of this is that it helps to promote 

self-sufficiency and reliancy on the path of the students even as it shows the direct relevance of 

biology as a science subject to their lives and immediate community.  

Conclusion 

 The biology teacher is the brain box for information transmission and intellectual 

enhancement in the field of biology. Consequently, proper training of the biology teacher is needed 

for the good of the society and the nation at large. It is obvious that there are challenges in biology 

teacher education in Nigeria. This should not deter Nigerians for qualitative biology education. This 

shows that those who are to ensure that biology education reaches the peak of performance have 

neglected it that biology education can be anything in that those trainees would be biology teachers, 
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hence they can be trained any how is not a good omen in that such biology teachers 

would not be able to perform as expected hence the goals of education cannot be achieved. 

Also, it would affect students in that they would not be able to perform well in schools let 

alone passing external examinations and finally to ensure its contribution to Nigeria’s economic 

recovery as well as the growth and development of nation building. Efforts should then be made to 

follow the outlined recommendations for the improvement of biology education, and by extension 

teacher education in Nigeria. If this is done, the education of Nigeria will rise up to the highest 

expectation and performance that will make Nigeria an intellectual giant (Nnachi, 2008). 

Recommendations 

 Based on the importance of teacher education in every developing and developed nation as a 

catalyst for qualitative teachers in schools, Okebukola (2005) and Nnachi (2006) said that the 

training of biology teachers as well as all teachers in general should not be haphazard. Additionally, 

those in-charge of training biology teachers must ensure total commitment to their training. The 

following recommendations are made for quality performance and productivity in biology 

education.  

1 Admission of students with low grades in science subjects to study biology education 

should be discouraged.  

2 There should be constant monitoring and supervision of biology student-teachers during 

their teaching practice exercises to ensure total compliance with the best teaching-

learning practices around the globe. 

3 Efforts should be made to streamline admission into biology education in our teacher 

training institutions. 

4 Qualified and well trained-teacher trainers should be made to teach, head and supervise 

our institution of learning. 

5 Professionals and qualified teachers representing each discipline, like biology 

educationists should be made to take charge of education ministries and other related 

matters especially those that relates to biology education. These positions should not be 

politicized.  
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6 Student-teachers should be thoroughly exposed to teaching methods that are 

activity-based and other methods that are in line with the best global practices. 
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Abstract  

Nigeria and most developing countries are confronted  with critical unemployment and under 
employment problems which may lead to recession of the economy. Chemistry education not 
withstanding helps in national development because chemistry helps in our daily lives. Chemistry 
education plays a vital role in all aspect of technological practices with particular references to 
chemical industries. Without chemistry there is no chemical industry. Without chemical industry 
there is no productivity and without productivity there is no development. Chemistry research will 
help to provide solutions to all the major challenges facing our society today, such as creating and 
securing supplies of energy and food, improving and maintaining accessible health, and developing 
and ensuring the sustainable management of water and air quality. It will also help us solve the 
unknown challenges that could face the society in the nearest future. The study examined the role of 
chemistry education in national development with reference to chemical industries. 
 

Introduction 

Nigeria is a country richly endowed with natural and human resources. Despite these, Nigeria is 

still behind in areas like electronic, biotechnology, communication technology, food technology 

production and process technology. The reason being that the education system is not structured in 

a way to make graduates self employed. 

 According to Owolabi and Rafiu (2010) education is an act or experience that has a formative 

effect on the mind, character, or physical ability of an individual. Such an experience should be 

dynamic to meet the demands of the constantly changing world. Okeke in Odibia (2008) explained 

that education is a process of learning which helps in the provision of suitable skills, training the 

youth for economics and cultural structures from generation to generation.  

Science and chemistry education in particular is a veritable instrument for national development. 

According to Okon – Enoh, (2008) science is a way of seeking information (process) and also an 

accumulated knowledge resulting from research (products). Throughout the world, education is 
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considered to be the very important tool for attaining national goals. Education 

provides learners with skills needed for survival. 

Chemistry education is the term used to describe the teaching and learning of chemistry in order to 

make an individual functional and well adjusted in the society as individual applies the knowledge 

gained.  There is a constant need to update the skills of teachers engaged in teaching chemistry and 

so chemistry education speaks to this need. (Wolfgang 2009). In order to change the traditional 

method of teaching whereby students are taught to memorise and split back information during 

examinations, kitchen chemistry encourages bringing to the classroom all the resources and 

information that are needed to run experiments (Helmestine 2010) 

Chemistry is an exact science, the teaching of chemistry often requires creativity and improvisation 

and students need to be exposed to the industrial training. 
 

 Economic recovery is a period of economic expansion typically after a recession. According to 

Wikipedia,(2016) an economic recovery is the phase of the business cycle following a recession, 

during which an economy regains and exceeds peak employment and output levels achieved prior 

to downturn. A recovery period is typically characterized by abnormally high levels of growth in 

real gross domestic product, employment, corporate profits, and other indicators. The effects of a 

recession are far reaching. Employment levels fall, discretionary income falls, and overall spending 

falls leading to tough times for most companies, which in turn lay off more workers and reduce 

overall consumer spending further. 

During an economic recovery the decline slow and then turn to increases. The unemployment rate is 

gradually reduced as companies begin hiring again. A decreasing unemployment rate leads to an 

increase in consumer confidence and spending and the economy begins expanding again. 

Impact of chemistry on the economy  

• Aerospace – The modern aerospace industry depends on high-performance products that 

are lightweight, yet strong enough to take harsh loading conditions, and it is indeed the 

fruits of chemistry research which have given rise to advanced materials such as the 

polymers and composite materials now used in tails, fuselages and propellers. Chemistry 

research also impacts this industry through the development of coatings (e.g. to inhibit 

corrosion) and fuel additives to enhance performance. The aerospace industry also relies on 

computational chemistry to better understand combustion and the impact of elevated 

temperatures on the stability of various components e.g. metal oxide surface coatings and 
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catalysts. Finally, key to the continued success of the aerospace industry are the 

advances that chemistry research has provided in security in aviation. The devices which 

safeguard the security of passengers, workers and cargo in airports and during transit are 

heavily dependent upon chemistry research (i.e. metal detectors, x-ray systems, trace 

explosives and narcotics screening devices, and, more recently, biometric passports. 

• Extraction and manufacturing of petroleum products – The petroleum products industry 

is enhanced by chemistry research throughout the entire supply chain. Analytical chemistry 

has played an important role in the exploration and discovery of oil reserves. Chemicals 

have aided drilling and extraction, from the use of lubricants for the machinery, through 

chemical additives to prevent corrosion (and other chemical effects) within the pipes, to 

chemical and radioactive tracers which are used to gauge fluid flows in the reservoir. In the 

future, the industry will rely more heavily on innovations, such as the Bright Water® 

polymer, to significantly improve the recovery of oil from reservoirs, a feature that is of 

increased importance as reserves diminish and the price of oil rises. It is without doubt that 

the conversion of crude oil (e.g. through distillation, cracking and subsequent treatments) to 

marketable products, would not be possible without the knowledge and development of 

chemistry research 

• Farming – Agricultural products from its chemistry research; outputs that have dominated 

the world agricultural landscape, with significant impacts on crop yields. These 

achievements include the development of the pyrethroid class of insecticides, fungicides 

such as azoxystrobin and many world-class herbicides. The development of azoxystrobin 

demonstrates how UK-based chemists can draw from the natural world for inspiration and 

transfer knowledge from academic literature to a finished product, capable of delivering 

crop yield increases of up to 20%. Chemistry has not only contributed to increases in crop 

productivity; it is also clear that veterinary medical care via the use of vaccines, antibiotics, 

parasiticides, hormones and enhanced nutrition strategies has lead to production 

enhancement in terms of greater output per animal. 

• Construction/Materials – Chemistry research has played a role in the development of 

many of the materials used in construction. This includes, but is not limited to, the widely 

used low maintenance plastic PVC, plasticisers for concrete and the development of 

specialised glass products. Research collaboration between universities and industry in the 
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UK has led to various improvements in the properties of glass used for construction, 

with fire-resistant glass demonstrating how chemistry. (The Economic Benefits of 

Chemistry Research to the UK 2research can generate a clear safety benefit. In addition, 

environmental advances are driving the development of future construction materials. 

Examples include low carbon cements and concrete, which require spectrometry for 

characterisation. The development of lightweight, high strength composite materials and 

more energy efficient materials are heavily reliant on chemistry-based enabling technologies 

such as nanotechnology. Finally, the ambition to produce construction materials with novel 

functional surfaces (e.g. which decompose VOCs and other pollutants) will only be realised 

with input from chemistry research. 

• Electronics – Chemistry research has contributed towards many of the advances in the 

electronics industry, not least the development of semiconductor materials which are the 

foundation of modern electronics, including radio, computers and telephones. Consumers 

are looking for progressive miniaturisation and mobility of devices but at the same time 

demand faster processing speeds and denser storage capacity (The Economic Benefits of 

Chemistry Research to the UK 2010.) 

• Water – Chemical processes are exceptionally important in the treatment and delivery of 

drinking water and the treatment of wastewater. Analytical techniques (including the 

development of associated portable devices) are critical in verifying the quality of water, 

and where required chemicals and membranes are employed in the treatment, ranging from 

simple disinfection to multistage advanced treatment.(The Economic Benefits of Chemistry 

Research to the UK 2010) Chemical science also plays a significant role in the remediation 

of the aquatic environment following pollution incidents. Chemistry research within the 

water sector is therefore playing a vital role in the transformations that are needed to achieve 

a sustainable fresh water supply, both domestically and on a global scale. Fundamental 

chemistry research is a necessary condition to support strategies that will provide the 

technological solutions needed to deliver new and improved methods of optimising water 

use, treating contaminated water, recycling water, desalinating water and preserving water 

in soil and harvesting water for irrigation. RSC (2009)  

• Energy – Chemistry research is vital in helping society move from an economy based on 

fossil fuels to a more sustainable energy mix. It  is also providing solutions in the form of 
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solar photovoltaic devices (that convert sunlight into electricity) and the 

development of sustainable biofuels (e.g. through optimisation of biochemical conversion 

processes as well as thermochemical conversion and gasification processes). (The Economic 

Benefits of Chemistry Research to the UK 2010) 

• Packaging – Chemistry research has provided numerous types of plastic packaging, from 

single-use food packaging containers, to high strength protective packaging. 

• Health -Many of the diagnostics within the medical industry are built upon components of 

chemistry research. These range from the devices such as MRI scanners and X-ray machines 

to diagnostic chemicals/probes such as monoclonal antibodies and radiotracers. Without the 

chemistry research, often at the fundamental level, doctors, nurses and hospitals would not 

have the technologies they need to assess or treat those that suffer from some of the world’s 

most pervasive and chronic conditions.(WHO 2009). Mycotoxins are toxic chemicals that 

are produced by fungal infections of crops; they can be formed in a range of foodstuffs 

either in the field or in grain during storage. Mycotoxins are widely regarded as amongst the 

most serious of naturally occurring toxins that can contaminate our food supply. (Gould 

2000). Chemistry research for the detection of mycotoxins was originally based around 

chromatographic methods. These however are generally time consuming and capital 

intensive, and hence a range of methods, mostly based on immunological principles, have 

been developed and commercialized for rapid analysis. These methods include, among 

others, enzyme-linked immunosorbent analysis (ELISA), direct fluorimetry, fluorescence 

polarization, and various biosensors and strip methods. Shephard (2008) 

Factors militating against industrial growth 

According to Odeyemi (2016) the following factors affect growth  

• Export of raw materials such as crude oil to other countries as against the finished products 

as premium motor spirit (petrol), kerosene and diesel. 

• Inability to exploit the nations natural resources except with the help of foreigners who will 

provide the technology and expertise required for such exploitation 

• Inability to provide electricity to the country  

• Inability to provide safe and sufficient water for citizenry Inability to preserve and process 

food crops  in an effort to eliminate loss of harvest to pest and diseases. 
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• Dependence on almost an entirely rain fed agriculture with little or no 

irrigation to ensure food production throughout the year.     

Some of the causes of industrial backwardness in Nigeria 

• Most of our educational institutions’ from primary to tertiary levels in Nigeria are poorly 

equipped, understaffed, and underfunded. 

• Most of institutions’ of higher learning that are supposed to produce engineers, scientist, 

agriculturist and technologist, lack state of the art equipment and qualified adequate 

graduates and competitive staff. 

• The industrial policies put in place by Nigerian government after attainment of 

independence were weak and lack comprehensiveness. 

Chemistry education for economic recovery 

Chemistry education not withstanding helps in national development because chemistry helps in our 

daily lives. Without chemistry there is no chemical industry. Without chemical industry there is no 

productivity and without productivity there is no development. Hence, any government conscious 

of its responsibility should keep teachers and students at a reasonable motivational level towards 

learning of chemistry as this will encourage chemistry education which its role in chemical 

industries cannot be over estimated. (Emendu 2014). 

Chemistry education plays important role in enhancing the quality of teaching and research as well 

as ensuring that students are equipped with good knowledge to produce intensive goods and 

services to meet human needs for food, health care products and other materials aimed at improving 

the quality of life. (Emendu 2014) Every single material thing in the universe is a chemical and the 

ability to understand and manipulate these chemicals is responsible for everything from modern 

food and drugs to plastics and computers. 

Really, chemistry can be used to find solution to problems of everyday activates in science, 

industry, technology, government, educational sector and economics. Some of the industries that 

obviously cannot do without chemistry include; cosmetics industry, brewery industry, chemical 

industry, textile industry, food processing and technology industry, forestry, Agricultural industry, 

petroleum, pharmaceutical industry etc. Man’s success in the different realm of chemistry provides 

ones unquenchable source of hope for success in technology.   

Chemistry education which gives knowledge about chemistry research which will help to provide 

solutions to all the major challenges facing our society today, such as creating and securing supplies 
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of energy and food, improving and maintaining accessible health, and developing 

and ensuring the sustainable management of water and air quality. It will also help us solve the 

unknown challenges that will face us in the future. (Emendu 2014) 

Conclusion    

Conclusively, the ideas of chemistry are not getting the attention they desire in either formal or 

informal education provision. It is argued that an improvement in this position requires the further 

development of the nature and quality of chemical education to chemical industries through 

intensive and extensive research. Chemistry education is needed in the professional development of 

chemical industries required in the establishment of modern technology and operation of chemical 

industries 

Recommendation 

• School dropouts, area boys ant tout should be resettled at skill acquisition centre to learn  

trade, vocation and sporting activities in order to make them wealth generating and 

responsible citizens. 

• Many professionally and academically competent Nigerian in several countries around the 

world should be encourage to come and assist in the socio economics and technological 

development of the Nigeria 

• Our strength in chemistry research is an asset we must nurture by encouraging a fascination 

with science amongst our children and leading our brightest students into scientific careers. 

• Government should be conscious of its responsibility and  keep teachers and students at a 

reasonable motivational level towards learning of chemistry as this will encourage 

chemistry education which its role in chemical industries cannot be over estimated. 
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Abstract   
The paper examined the concepts of library, special library and economic recession.  The 
contributions of special library on economic recovery through provision of relevant information to 
leaders of government establishment and private organization, provision of current awareness 
services provision of open access to information/knowledge, provision of information to physically 
challenged people etc. were explored.  The paper goes further to explain that if these special library 
services are effectively delivered and properly utilized, there will be better leaders who take better 
information decision, enhanced productivity from companies, ,industries, gainful employment, 
inculcation of national interest above personal in the minds of better informed citizens.  These, 
according to the paper could lead to strong economy in the country.  Problems that hamper 
effective special library services like inadequate funds, lack of government support and effective 
legislation to guide the establishment and maintenance of special libraries were identified.  
Recommendations for the way forward were provided.       
 
Keywords: Economic Recession, Economic Recovery, Special Library, Information Organizations. 

Introduction  
Libraries have for long been known as agencies of information and repositories of knowledge.  This 
indicates that there has been an old and strong relationship between libraries and these two related 
concepts (information and knowledge).  It is obvious that the nature of services being rendered by 
libraries generally have direct impact on information and knowledge which are perceived as 
powerful tools for human development.  This might be the reason why Kalu and West (2015) stated 
that “Libraries have an obligation to provide information services for the support of formal and 
informal education and for other information needs of their communities”.  To further explain the 
relationship between libraries and information and knowledge which are also known as agents of 
economic development in an information society,  So many definitions on library have been offered 
by writers and contributors in librarianship.  One of such definitions is from Tyagi (2013) where he 
described library as “a collection of information resources and services and the structure in which it 
is housed.  It is organized for use and maintained by a public body, an institution or a private 
individual”. 
In an earlier definition, Aguodu & Aguolu (2002) described library as a foyer of living ideas, ideas 
that promote and animate all aspects of national life”.  Contributing on the same issue, Shrisvastava 
(2008) opined that “No individual can hope to keep pace with even a smaller fraction of his/her 
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information requirements without the help of library and information professionals”.  
Another significant contribution came from Eva (2011) where he asserted that “traditionally, the 
management of information is a field of activity that suits libraries and librarians.  Librarians as 
information professionals are trained to be experts in information handling, that is searching, 
selecting, acquiring, organizing, preserving and disseminating information tailored to the users’ 
needs. 
In view of these scholastic expressions on concept of library and some of its services, it can be 
clearly understood that the major business of all libraries irrespective of the type is “information 
handling”.  Where information is professionally handled, the end result will always be acquisition 
of knowledge which is an essential ingredient for political, socio-economic and religious 
development.  It is also a panacea to economic recovery.  The type of information produced by 
libraries is the one described by Olayinka and Babatope (2012) as a “powerful tool that educates the 
mind and develops the three domains of learning; cognitive, effective and psychomotor”. 
Similarly, it is the type of information perceived by Shrisvastava (2008) as “a promoter of the 
development and generator of knowledge”.  Adding more weight to Shrisvastava’s assertion, Lal 
(2008) stated that “in this society (information society) information is key resource and plays an 
important role in economic activities”.   As such, it is widely recognized that libraries have an 
important role to play with regards to human development and economic recovery.However, the 
writer decides to use one of the types of libraries (special library) in expressing his views on how 
the fractured economy can be revived through the special libraries’ services.  This might not be 
unconnected with the uniqueness of this type of library with regards to its clientele, reading 
resources and services.  But before I go on to the topic, I shall first of all try to put the special 
library in perspective. 
Special Libraries 
The special library as a medium of information and knowledge is essentially needed to cater for a 
learned society.  As the individuals’ information needs differ, so also the services of different types 
of libraries.  Special library is usually small in size catering for small group of people.  It specializes 
in a particular subject/group of subjects, or particular form of education.  Special library is defined 
by Alokun (2003) ‘as a research library or information centre maintained by an individual, 
corporation, associations, government agencies, or any other groups within the society.   
Alokun further added that “It can also be used to refer to a specialized or departmental collection 
within a library, which is popularly known as Research and Documentation Centre.  While defining 
special library Kumar (2009) described it as the one “which is specializing in a particular subject or 
group of subjects or a particular form of documents.  Kumar further added that “some people even 
consider libraries serving the needs of a special clientele (e.g. blind, prisoners, patients, children 
etc.) as special libraries”.   In attempting to define special library, Aguolu & Aguolu (2002) asserted 
that “while many librarians may know what services a special library should provide, hardly anyone 
can provide a widely accepted definition of it.  This is so because special library is fraught with 
semantic, conceptual and terminological problems in definition. Aguolo & Aguolu (2002) however, 
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quoted the definition of the Encyclopedia American where it stated that, a library is 
called special when: 

i. Its collection is of specialized nature; 
ii.  It serves a specialized body of users; 
iii.  It has a staff with specialized training in a particular subject or methodology, or 
iv. It offers specialized and usually, personalized service. 

In his contribution on the definition of special library, Tyagi (2013)stated that ‘a special library is a 
term for a library that is neither an academic nor school library, nor a public library.  Special 
libraries include law libraries, news libraries, government libraries, corporate libraries, museum 
libraries, and medical libraries and are not usually open to the public for use. 
From the above quoted definitions from scholars, it is now clear that special libraries are established 
to provide information to a defined target group of users which are mostly learned in their chosen 
professions.  The libraries are therefore meant to adhere to the mission and goals of the parent 
organizations’.  Eva (2011) stated that special library facilitates the works of the organization, 
safeguards its resources and asserts the specialists of the organization to acquire information and 
resources necessary to accomplish their activities”.  Eva (2011) further added that “the library must 
become a weapon of business rather than a storehouse for books and right here, very much depends 
upon the missionary spirit of its staff”.  Based on these assertions, special libraries have now 
emerged in many types of enterprises.  Presently, there are special libraries in many business 
organizations, industries, government ministries, agencies and parastatals, financial institutions, 
associations etc.  Furthermore, special libraries serve the disadvantaged people i.e. the physically 
challenged members of the society.  This is why Irval & Neilson (2005) stated that everybody 
should be able to use the libraries of a country.  The surroundings of the library, the entrance, 
restrooms, stairs, elevators and special rooms should be accessible for persons with different kinds 
of disabilities”.  Similarly, special library is supposed to serve prisoners for rehabilitation and 
reformation.  
 This should be its contribution to human and economic development.  In this regard, Olayinka and 
Babatope (2012) stated that “prisons which are authorized government establishment empowered 
by the law of any country to take custody of convicted criminals are supposed not only to be 
training ground but importantly as rehabilitative centres for the prisoners.  In order to achieve these 
lofty objectives, and like every other normal human being, prisoners deserve accessibility and 
utilization of useful information during their jail terms. 

Therefore, the functions of special libraries include the following: 
� Develops information policy for the organization and ensures access to all information 

resources from internal records to external data bases. 
� Provides appropriate information that leads to better informed decision making. 
� Gives information that leads to new business opportunities. 
� Provision of specialized information derived from specialized literature and resources.  
� Provision of current awareness service and selective dissemination of information for an 

enhanced productivity (Tyagi, 2013). 
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� Adequate provision and effective use of various access tools such as indexes, 
abstracts, catalogues, bibliographies, for quick identification and bibliographical location of 
what is available locally as well as in other libraries within or outside the country (Aguolu & 
Aguolu, 2002). 

� Literature searching, (manual and computer based). 
� Compilation of bibliographies, abstracting, indexing and translation services etc. 

Special Libraries and Economic Recovery 
Today, it is a truism to state that Nigeria’s economy is in recession because it is under performing 
as a result of low oil price, sharp decline in crude production as a result of attacks on oil facilities in 
the Niger Delta region as well as the crash of the Naira against the U.S. Dollar.  The Nigerian Daily 
Trust Newspaper of September, 27, 2016, reported a columnist an economist and Chairman Stanbic 
IBTC Bank Prof. Peterside saying that the Nigerian economy has since taken a turn for the worse.  
“We are now confronted by the twin evils of economic stagnation (2.06% contraction of real GDP 
in the second quarter of 2016) and a high inflation rate (above 17%)”.  Similarly, same Daily Trust 
Newspaper of September, 28, 2016 reported former President Chief Olusegun Obasanjo blaming 
administration of President Jonathan Goodluck for ignoring his advice on the prevailing economic 
crises two years ago.  According to Obasanjo, “I reminded the Government that we were spending 
more than we were able to fund the budget, unfortunately, the Government than refused to listen to 
my advice”.  To further explain the economic situation in the country, Daily Trust Newspaper of 
September 17, 2016 carried a report titled “Our recession stories by Nigerians”. 
 
  In the report, some Nigerians expressed the difficulties they were facing as a result of the 
economic meltdown.  Though many Nigerians may not understand what the economists meant by 
these terms; economic meltdown, economic downturn, economic doldrums economic instability 
etc., however, daily Trust of September 17, 2016, provided a very simple definitions where it stated 
that “a recession implies a period of temporary economic decline in which trade and industrial 
activities are reduced, generally identified by a fall in G.D.P.  It further explained that it is a 
situation whereby, the prices of staple foods, house rent, transport fares, the foreign exchange rate, 
have gone up.  Furthermore, there is a reduction in size of food items like bread while the prices go 
up.  It is also a situation where joblessness is on the increase.  With this type of situation, no 
Nigerian needs to be told that the economy needs to be revived. 
Way Forward 
As Brown (2001) indicated that “there are several instruments that can be used to restructure the 
economy ---.”  It is the concern of this paper to state in an unambiguous term on how special 
libraries can assist immensely on the nation’s efforts to recover the economy.  To rescue the 
economy from the current recession, through special library services, the following steps have to be 
taken: 
Provision of relevant Information to Leaders 
As it has been stated earlier on, that one of the functions of a special library is to provide 
information to its parent organization staff members.  It is worthy to note at this point that, special 
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libraries abound in government ministries, agencies and departments where key 
government officials serve as leaders.  This is why Brown (2001) opined that “individual decision 
makers need information to make an environmentally responsible decision”.  In an earlier assertion 
made by Makinta and Larduma (1998) it seems to be a strong support to Brown’s opinion.  Makinta 
& Larduma stated that “Information is needed in all spheres of life to facilitate decision making and 
engender progress”.  Abubakar (1998) complimented this assertion by saying that “In conducting 
their day-to-day operations, organizations use information for functions such as planning, 
controlling, organizing and decision making”.  Based on these assertions, special libraries in 
ministries, parastatals, departments, agencies, national assembly, industries, financial institutions 
etc. have to provide useful and relevant information to the clientele for better informed decisions.  
This will greatly assist production, gainful employment, reduction in corruption and inculcate the 
minds of the leaders so as to have national interest above personal interest.  There is no doubt that if 
this is achieved, the economy will grow. 
Provision of Current awareness services and selective dissemination of information  
Since periodical literature predominates in a special library, it is expected that current information 
should always be available.  This should also lead to selective dissemination of information, as a 
result of acquisition of current documents like reports, standards, specification etc.  This type of 
information from current resources enables the members of the organization to keep track of the 
significant developments in their field of interest (Kumar, 2009).  This of course, leads to enhanced 
productivity and exploitation of new business opportunities.  Consequent upon this, the nation’s 
economy will be stronger as more income will be generated. This is why Aguolu & Aguolu (2002) 
stated that, special libraries by providing relevant information services to underpin the country’s 
socio-economic, scientific and technological development are making an enormous contribution to 
national progress.  
Provision of Open access to information/knowledge: 
Since special libraries are small in size and provide specialized information to specialized clientele, 
it will be easier to provide open access to information through information and communication 
technologies.  Odugwu (2012) opined that “if knowledge is gotten from different fields of endeavor, 
and properly utilized, this process will result in better road network/transportation, constant power 
supply, qualitative education and health care delivery services, abundant agricultural products, 
strong economy among other good things of life for Nigerians.  Therefore, the open access to 
information that is relevant in this regard include original scientific research results, raw data and 
meta data source materials, digital representation of pictorials and graphical materials and scholarly 
multimedia material.  (Odugwu, 2012).  It is expected therefore, that special librarian should 
concentrate on those types of resources as they are saddled with the responsibilities of providing 
current information. 
Provision of Services to Physically Challenged People 
Bernard (2013) stated that “libraries have to play a key role in building an inclusive society’ serving 
all kinds of users including those that have a visual impairment”.  It is common knowledge today in 
Nigeria that disabled people constitute a reasonable percentage. From personal interaction with 
some of them, many are talented but unfortunately there seems to be no adequate provision for such 
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type of people in all the types of libraries. Even in academic libraries found in 
higher institutions where Special Education departments are established, the libraries are not 
prepared for such types of clientele in terms of resources, facilities or even enabling environment, 
let alone the librarians to communicate to them especially the deaf.  
It is in this regard, that Irval & Neilson (2005) stated that “the surroundings of the library, the 
entrance restrooms, stairs, elevators and special room should be accessible for persons with 
different kinds of disabilities …” A deaf person should be able to communicate with library staff.  
With the services of special libraries, these problems will be over and such people will be educated 
like other citizens.  Similarly, special library is supposed to extend its services to prisoners who 
deserve accessibility and utilization of useful information during their jail terms.  It is in this regard 
that Olayinka and Babatope, (2012) stated that “The paramount goal of serving a jail term is to 
become more productive and be more useful economically, socially, politically and morally after 
the jail term.  This is only possible when the information needs of the prisoners are adequately met 
during the period of incarceration”.  It is therefore worthy to note at this point that one of the 
reasons of incarcerating convicted persons is for corrective and reformative measures.  Therefore, 
the special library in prisons should provide information to the inmates that help them amend and 
repent.  At the same time, those incarcerated and have the zeal to further their education, they 
should be allowed to do so with the aid of special library as agency of information and education.  
With this type of services, it is most likely that after serving their jail terms, the inmates will 
become better citizens and contribute their quota to economic recovery and development. 
Challenges 
Special libraries like other types of libraries face challenges which hamper provision of essential 
services for transformative economic growth.  One of such challenges is finance, as Kumar (2009) 
puts it “funds are always limited, therefore money should be spent wisely to meet the needs of the 
users towards fulfilling the objectives of the parent organization”.  It is therefore a fact, that many 
of the parent organizations of special libraries do not pay much attention to such libraries. Therefore 
funding becomes very difficult inspite of the important services these libraries render. 
New Roles: 
As the library activities are generally taking new dimension from traditional services to modern, 
using I.C.T. facilities and equipment, the special libraries are seriously challenged. 
Eva (2011) emphatically stated that “Today, librarians are dealing not only with traditional physical 
arte facts, such as books and documents in printed format, but also with digital images and 
documents, e-books, photographs, audiovisual material and increasingly social information”. 
Lack of government support and recognition 
Special libraries are not well recognized and supported by government even those found at 
government ministries, departments and agencies.  These libraries are left with the patron 
organizations without a well-defined budget and legislation that compelled organizations to take 
proper care of such libraries. 
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Recommendations: 
 It is recommended that: 

� The parent organizations of special libraries should consider it as a matter of priority to 
adequately make provision in their annual budget for libraries.  They should also make sure 
that whatever allocation is made in the budget for the library is released to the library for the 
particular purpose the allocation is made. 

� The special libraries both for government ministries, departments or agencies or private 
organizations should live up to expectations.  More especially if they are properly funded.  
The librarians in such libraries should be I.C.T. compliant so that modern I.C.T. equipment 
for e-library cannot be difficult to handle when it comes to searching processing and 
disseminating information. 

� Government should also initiate a law on establishment and maintenance of special libraries 
within its organizations and those of the private sectors. The law is necessary for the 
existence and growth of special libraries because of their importance on national 
development.  It will therefore encourage the establishment and maintenance of a functional 
special library. 

Conclusion  
It is evident from this write up that special libraries are veritable tools for economic recovery in 
Nigeria.  This could be testified through the various services identified in the write up that can 
greatly assist on economic recovery.  These services include provision of current awareness 
services, provision of open access information/knowledge, provision of information to physical 
challenged and those incarcerated people and many more.  These services will no doubt produce 
dividends like better informed decision making, enhanced productivity, gainful employment as well 
as possible reformation of convicts after the jail terms. These and many more will no doubt help the 
nation’s fractured economy to recover. 
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Abstract      

The study of extremely small structures, with sizes of 0.1 to 100nm is relatively new field of science 
and technology. Nanotechnology have great potential as it can enhance the quality of life and helps 
in contributing to nation economy. This paper tries to review the origin and history of 
nanotechnology and current research in nanotechnology. It highlights the recent tools and 
techniques used in nanotechnology for nation economy recovery processes, as well as application 
of nanotechnology in various fields such as health and medicine, agriculture, electronics, 
biological vector control, energy and environment as well as implications of nanotechnology are 
discussed. The regulations are mentioned in the penultimate section.  

 

Keywords :  Nano material, Nanophysics, Nanotechnology 

Introduction 

Advancement in the field of nanophysics and its applications to various fields has further 

revolutionized the 21st century. Nanophysics is the study of extremely small structure. The prefix 

“nano” is a Greek word which means dwarf. The word Nano means very small or miniature size. 

Generally nanophysics deals with structures of the size 100 nanometers or smaller, and involves 

developing materials or devices within that size. 

Nanotechnology is the understanding and control of matter at dimension between approximately 1 

and 100 nanometres, where unique phenomena enable novel application. It involves imaging, 

measuring  and manipulating matters at this length scale 

Nanophysics is the study of the control of matter on an atomic and molecular scale. Nanophysics is 

very diverse, ranging from novel extensions of conventional device physics, to completely new 
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approaches based upon molecular self-assembly, to developing new materials with 

dimensions on the nanoscale, even to speculation on whether we can directly control matter on the 

atomic scale. 

Nanotechnology brings together multiple disciplines to determine the structural, electronic, optical, 

and thermal behavior of nanomaterials; electrical and thermal conductivity; the forces between 

nanoscale objects; and the transition between classical and quantum behavior. Facilitating 

communication across many disciplines, this landmark publication encourages scientists with 

disparate interests to collaborate on interdisciplinary projects and incorporate the theory and 

methodology of other areas into their work. 

Origin and History of Nanotechnology 

Richard Feynman  was the first to use the concept in a talk titled “There’s Plenty of Room at the 

Bottom” Feynman described a process by which the ability to manipulate individual atoms and 

molecules might be developed, using one set of precise tools to build and operate another 

proportionally smaller set, and so on down to the needed scale. In the course of this, he noted, 

scaling issues would arise from the changing magnitude of various physical phenomena: gravity 

would become less important, surface tension and Van der Waals attraction would become more 

important, etc. This basic idea appears plausible, and exponential assembly enhances it with 

parallelism to produce a useful quantity of end products. 

The development in the field of nanotechnology started in 1959 and the various stages of 

development have been summarized in Table 1. 

Year                                      Development 
1959                                    R. Feynman initiated thought process 
1974                                    The term nanotechnology was used 
1981                                     IBM Scanning Tunneling Microscope 
1985                                   “Bucky Ball” 
1986                                     First book on nanotechnology Eng. 
1989                                    IBM logo was made with individual 
1991                                    S. Iijima discovered Carbon Nanotube 
1999                                   1st nano medicine book by Robert A.F 
2000                                   For the first time National Nanote 
2001                                   For developing theory of nanomaterial 
2002                                   Feynman Prize in Nanotechnology 
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2003                                   Feynman Prize in Nanotechnology 
2004                                   First policy conference on advanced nanomaterial 
2005-2010                         3D Nano systems like robotics, 3 
2011-                                 Era of molecular nano technology advanced  
Table 1: Periodical development in nanotechnology. 

 

The Coming Era of Nanophysics (1986) and Nanosystems: Molecular Machinery, Manufacturing, 

and Computation, and so the term acquired its current sense. Engines of Creation: 

Current research on nanotechnology 

1. Nanomaterials 

This includes subfields which develop or study materials having unique properties arising from 

their nanoscale dimensions. 

a. Interface and Colloid Science has given rise to many materials which may be useful in 
Nanophysics, such as carbon nanotubes and other fullerenes, and various nanoparticles and 
nanorods. 

b. Nanoscale materials can also be used for bulk applications; most present commercial applications 
of Nanophysics are of this flavor. 

c. Progress has been made in using these materials for medical applications; see Nanomedicine. 

d. Nanoscale materials are sometimes used in solar cells which combats the cost of traditional 
Silicon solar cells 

Tools and Techniques  

1. Photolithography:- Using light to produce patterns in chemicals, and then etching to expose the 

surface. 

2. Electron beam lithography:- Similar to photolithography, but using electron beams instead of 

light. 

3. Scanning tunneling microscope (STM): - Can be used to both image, and to manipulate 

structures as small as a single atom. 

4. Molecular self-assembly: - Arbitrary sequences of DNA can now be synthesized cheaply in bulk, 

and used to create custom proteins or regular patterns of amino acids. Similarly, DNA strands can 

bind to other DNA strands, allowing simple structures to be created. 
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 Applications 

Though technologies branded with the term ’nano’ are sometimes little related to and fall far short 

of the most ambitious and transformative technological goals of the sort in molecular 

manufacturing proposals, the term still connotes such ideas. According to Berube, there may be a 

danger that a ’nano bubble’ will form, or is forming already, from the use of the term by scientists 

and entrepreneurs to garner funding, regardless of interest in the transformative possibilities of 

more ambitious and far-sighted work. 

Nano-membranes have been produced that are portable and easily-cleaned systems that purify, 

detoxify and desalinate water meaning that third-world countries could get clean water, solving 

many water related health issues.  

Nanotechnology are applied in some of the areas listed below for greater economy recovery 

processes. 

A. Medicine 

Nanomedicine is the application of nanotechnology  (the engineering of tiny machines) to the 

prevention and treatment of disease in the human body. This evolving discipline has the potential to 

dramatically change medical science. 

Established and near-future nanomedicine applications include activity monitors, chemotherapy, 

pacemakers, biochips, insulin pumps, nebulizers, needleless injectors, hearing aids, medical flow 

sensors and blood pressure, glucose monitoring and drug delivery systems. 

Here are a few examples of how nanomedicine could transform common medical procedures: 

• Diagnostic nanomachines could be employed to monitor the internal chemistry of the body. 
Mobile nanorobots, equipped with wireless transmitters, could circulate in the blood and 
lymph systems, and send out warnings when chemical imbalances occur or worsen. 

• Similar fixed nanomachines could be planted in the nervous system to monitor pulse, brain-
wave activity, and other functions. 

• Implanted nanotechnology devices could dispense drugs or hormones as needed in people 
with chronic imbalance or deficiency states. 

• In heart defibrillators and pacemakers, nanomachines could affect the behavior of individual 
cells. 

• Artificial antibodies, artificial white and red blood cells, and antiviral nanorobots might be 
devised. 
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Nanomedicine seeks to deliver a valuable set of research tools and clinically helpful 

devices in the near future. The National Nanotechnology Initiative expects new commercial 

applications in the pharmaceutical industry that may include advanced drug delivery systems, new 

therapies, and in vivo imaging. Neuro-electronic interfaces and other nanoelectronics-based sensors 

are another active goal of research. Further down the line, the speculative field of molecular 

nanotechnology believes that cell repair machines could revolutionize medicine and the medical 

field. 

B. Chemistry and environment 

Chemical catalysis and filtration techniques are two prominent examples where nanotechnology 

already plays a role. The synthesis provides novel materials with tailored features and chemical 

properties: for example, nanoparticles with a distinct chemical surrounding (ligands), or specific 

optical properties. In this sense, chemistry is indeed a basic nanoscience. 

In a short-term perspective, chemistry will provide novel nanomaterials and in the long run, 

superior processes such as self-assembly will enable energy and time preserving strategies. In a 

sense, all chemical synthesis can be understood in terms of nanotechnology, because of its ability to 

manufacture certain molecules. Thus, chemistry forms a base for nanotechnology providing tailor-

made molecules, polymers, etcetera, as well as clusters and nanoparticles. 

C. Agriculture 

Applications of nanotechnology in materials science and biomass conversion technologies applied 

in agriculture are the basis of providing food, feed, fiber, fire and fuels. In the future, demand for 

food will increase tremendously while natural resources such as land, water and soil fertility are 

limited. The cost of production inputs like chemical fertilizers and pesticides is expected to increase 

at an alarming rate due to limited reserves of fuel such as natural gas and petroleum. In order to 

overcome these constraints, precision farming is a better option to reduce production costs and to 

maximize output, i.e. agricultural production. Through advancement in nanotechnology, a number 

of state-of-the-art techniques are available for the improvement of precision farming practices that 

will allow precise control at nanometer scale. 

D. Energy 
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The most advanced nanotechnology projects related to energy are: storage, 

conversion, manufacturing improvements by reducing materials and process rates, energy saving 

(by better thermal insulation for example), and enhanced renewable energy sources. 

E. Information and communication 

Current high-technology production processes are based on traditional top down strategies, where 

nanotechnology has already been introduced silently. The critical length scale of integrated circuits 

is already at the nanoscale (50 nm and below) regarding the gate length of transistors in CPUs or 

RAM devices. 

F. Biological Vector Control 

Vector control is an essential requirement in the control of epidemic diseases such as malaria, 

filariasis and so on that are transmitted by different species of mosquitoes. Owing to drug and 

insecticides resistance, insecticides of synthesized natural products such as silver or silicon nano-

particles of herbal origin becomes a point of interest and importance. 

Targeted nano-particles exhibit many characteristics features such as more chemical reactivity, 

strength, magnetic properties and high conductivity. It has a wide application in vector control 

which can be compressed in the form of Nano Capsules (synthesis of nano particles from 

environmentally acceptable plant extract) for pest detection and management. The use of plant 

processes for the synthesis of nanoparticles is a new and rapidly developing branch of 

Nanotechnology. The knowledge of the bioactivity of nanoparticles against mosquito is limited 

Rajakumar et al., reported the use of silver nano particles synthesized from leaf extract of E. 

prostrate to control the 4th instar larvae of Culex quinquefasciatus and Anopheles subpictus at 35-

60nm. 

Table 2: showing the use of silver nanoparticles synthesized from leaf extract of Eclipta prostrate 

 12 hrs 16hrs  

 LC50 (mg/l) LC90mg/l) LC100 

Cx. quinquefasciatus 4.56 13.14 5.0 
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An. subpictus 5.14 25.68  

Source: Rajakumar et al., 2011 

 Table 3 showing the use of silver nanopartcles synthesized from aqueous leaf extract of Hibiscus 

rosasinensis against the larvae of Aedes albopictus 

 LC50 (mg/l) LC100 (mg/l) 

An. subpictus 0.69 2.50 

Cx. quinquefasciatus 1.10 3.59 

Source: Santhoshkumar et al., 2011 

Synthesiized nanoparticles using leaf aqueous extract of Tanospora cordifolia against the larva of 

An. Subpictus was LC50= 6.43mg/l (Jayaseelan et al., 2011). 

 These results reveal that plant biological synthesis of silver nanoparticles is a potential good, rapid, 

eco-friendly approach for the control of  mosquito vector. 

G. Heavy Industry 

An inevitable use of nanotechnology will be in heavy industry. Such as in the field of Aerospace, 

Construction, Refineries, Vehicle manufacturers, and so on. 

H. Consumer goods 

Nanotechnology is already impacting the field of consumer goods, providing products with novel 

functions ranging from easy-to-clean to scratch-resistant. Modern textiles are wrinkle-resistant and 

stain-repellent; in the mid-term clothes will become smart, through embedded wearable electronics. 

Already in use are different nanoparticle improved products. 

Implications 

Due to the far-ranging claims that have been made about potential applications of Nanophysics, a 

number of serious concerns have been raised about what effects these will have on our society if 

realized, and what action if any is appropriate to mitigate these risks. 
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There are possible dangers that arise with the development of Nanophysics. The 

Center for Responsible Nanophysics suggests that new developments could result, among other 

things: 

-  In untraceable weapons of mass destruction,  

- Networked cameras for use by the government,  

- Weapons developments fast enough to destabilize arms races (’Nanophysics Basics’). 

- industrial-scale manufacturing and use of nanomaterials would have on human health and 

the environment,  

- Researchers have discovered that silver nanoparticles used in socks only to reduce foot odor 

are being released in the wash with possible negative consequences. Silver nanoparticles, 

which are bacteriostatic, may then destroy beneficial bacteria which are important for 

breaking down organic matter in waste treatment plants or farms. 

Regulation 

Calls for tighter regulation of Nanophysics have occurred alongside a growing debate related to the 

human health and safety risks associated with Nanophysics. Furthermore, there is significant debate 

about who is responsible for the regulation of Nanophysics. While some non-Nanophysics specific 

regulatory agencies currently cover some products and processes (to varying degrees) – by ’bolting 

on’ Nanophysics to existing regulations– there are clear gaps in these regimes. In ’Nanophysics 

Oversight: An Agenda for the Next Administration, former EPA deputy administrator J. Clarence 

(Terry) Davies lays out a clear regulatory roadmap for the next presidential administration and 

describes the immediate and longer term steps necessary to deal with the current shortcomings of 

Nanophysics oversight. 

The Royal Society report identified a risk of nanoparticles or nanotubes being released  during 

disposal, destruction and recycling, and recommended that manufacturers of products that fall under 

extended producer responsibility regimes such as end-of-life regulations publish procedures 

outlining how these materials will be managed to minimize possible human and environmental 

exposure. Reflecting the challenges for ensuring responsible life cycle regulation, the Institute for 

Food and Agricultural Standards has proposed standards for Nanophysics research and 
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development should be integrated across consumer, worker and environmental 

standards. They also propose that NGOs and other citizen groups play a meaningful role in the 

development of these standards. 

In October 2008, the Department of Toxic Substances Control (DTSC), within the California 

Environmental Protection Agency, announced its intent to request information regarding analytical 

test methods, fate and transport in the environment, and other relevant information from 

manufacturers of carbon nanotubes. The purpose of this information request will be to identify 

information gaps and to develop information about carbon nanotubes, an important emerging 

nanomaterial. 

 Conclusion 

This paper started with a brief review of the origins of nanophysics, then we look at the current 

research in nanotechnology. The application of nanotechnology in contributing to nation economic 

recovery plans among which the health sector has been paid much attention  as well as implication 

and regulation pertaining to nanotechnology concepts to the Nigerian economic recovery strategies.  
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Abstract 

Vehicular traffic is the major source of pollutants especially heavy metals released into the 
atmosphere. Heavy metals are emitted from automobiles as particles of vehicular exhausts, road 
paint, fire dust, road construction material etc. It is also observed that in an urban environment 
heavy metal pollutants are released from many different anthropogenic sources, such as 
transportation, industries, building construction or renovation, waste incineration, agriculture 
(fertilizer, pesticides etc). Therefore, the conversion and management of resources for development 
are the main focus of interest, where green chemistry will have to make a considerable contribution 
by more efficient and environmentally more benign chemical process by reducing waste, materials, 
hazard, risk, energy and cost to conserve our resources. The paper attempt to look at the issues 
involved in biomonitoring concept, green chemistry as a possible alternative solution to curbing the 
release of toxic metals into the environment and its principles that are involved; the Rio declaration 
principles with a view to suggesting the guiding principle for chemical industry and chemical 
business in Nigeria.  

Keywords:  heavy metals. Biomonitoring, green chemistry                

Introduction      
   Heavy metals which are also known as trace metals is a specific term applied to a large group of 
trace elements. All these trace elements are essential in biologically and industrially as well 
(Alloway, 1990). They are classified as “heavy metals”, if in their standard state they a specific 
gravity of more than 5g/cm3. Heavy metals get accumulated in time in soils and plants and could 
have a negative influence in physiological activities of plant (e.g. photosynthesis, gaseous exchange 
and nutrient absorption), determining the reductions in plant growth, dry matter accumulation and 
yield (Devkota and Schmidt, 2000). 
In small concentrations, the traces of the heavy metals in plants and animals are not toxic (Devries 
etal., 2007). Lead, cadmium and mercury are exception; toxic even in very low concentration 
(Galas, 1991). Heavy metals are necessary in certain amount to stabilize the functions and regulate 
of the body living organisms. Most living organisms need a certain concentration of this ‘essential 
trace element’ or ‘micronutrient’ for normal and healthy growth. Difference trace elements are 
beneficial for different life organisms (Alloway and Ayres, 1993). 

Generally, according to Leygonie (1993), fossil fuels contain many kinds of heavy metals 
which are emitted during the combustion of those fuels. Furthermore, the wear of anti-tires 
degradation of parts and especially paint and metals in catalyst are all suspected. Hence the needs to 
monitor the level of these heavy metals in soils and plants especially tress which are long lived 
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organisms, and can take up trace elements from the soil, water or air and retain them 
for a long time. However, the foliage of tree species from contaminated regions can be considered 
as an accumulation monitor where significant amount of chemical elements in cumulated on the 
leaf surface (Sorana etal., 2008). 
In view of these, “Green Chemistry”, which is the universally accepted term to describe the 
movement towards more environmentally acceptable chemical process and products (Anastas, etal., 
1998). It is the utilization of a set of principles that reduces or eliminates the use or generation of 
hazardous substances in the design, manufacture and application of chemical products. Therefore, 
Green chemistry can make important contributions in the following ways to conserve our resources. 

1. Waste minimization of source 
2. Use of catalysts in place of reagents  
3. Using non – toxic reagents  
4. Use of renewable resources  
5. Improved atom efficiency  
6. Use of solvent free or recyclable environmentally benign solvent systems  

Generally, “Green Chemistry” is about reducing waste, materials, hazard, risk, energy and 
cost. 
Hence, this paper attempts to The paper attempt to look at the issues involved in  

biomonitoring concept, green chemistry as a possible alternative solution to curbing the release of 
toxic metals into the environment and its principles that are involved; the Rio declaration principles 
with a view to suggesting the guiding principle for chemical industry and chemical business in 
Nigeria.        
 
The Biomonitoring Concept   

Biomonitoring is defined generally as the use of bio-organisms/materials to obtain 
information on certain characteristics of the biosphere. The organism used in called a bio indicator 
or biological monitor (Market etal., 1997) in (Sharmistha and Govind, 2006). The relevant 
information in biomonitoring, (e.g. using plants, or animals) in commonly deduced from ether 
changes in the behaviour of the monitor organism (impact; species composition and/or richness, 
physiological and/or ecological performance, morphology) or from the concentrations of specific 
substance in the monitor tissues (Markert etal., 2003). With proper selection of organisms, the 
general advantage of the biomonitoring approach in related primarily to the permanent and common 
occurrence of the organism in the field even in remote areas, the ease of sampling, and the absence 
of any necessary expensive technical equipment (Wolterbeek, 2002).  However there is 
considerable variation in the use of the terms bioindicator and biomonitores. A bionidicator is as 
organism (or part of an organism or a community of organisms) that contains information on the 
quality of the environment (or a part of the environment). A biomonitor on the other hand, is an 
organisms (or part of an organism or a community of organism) that contains information on the 
quantitative aspects of the quality of the environment. The clear differentiation between 
bionidicator and biomoniing using the qualitative/quantitative approach makes it comparable to 
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instrumental measuring systems (Markert, 2007). In other words, bioindicators 
generally refers to all organisms that provides information on the environment of the quality of 
environmental changes and biominotors are the organisms that provide quantitative information on 
the quality of the environment thus, with proper selection of organisms are pollution monitoring is 
possible even in remote areas as samples can be collected and measurements of pollutants done at 
laboratories miles away from the sites. Even though there might be deposition of pollutions on the 
surface, these can be taken care of by proper washing of samples before analysis and measurement. 
According to Naveed etal (2010), leaves are the site of the major physiological processes and are 
highly affected by the air pollutants plants leaves respond to subtle changes in the environment and 
therefore constitute an excellent material to assess pollution level. These changes are extensively 
used for monitoring pollution levels (Turan etal., 2001), in the past few decades leaves of higher 
plants have been used for biomonitoring of heavy metals (Al-Shayeb etal., 1995). 

Green Chemistry  

“Green Chemistry” is the universally accepted term to describe the movement towards more 
environmentally acceptable chemical process and products (Anastas, etal:, 1998). Green chemistry, 
also known as sustainable chemistry is an umbrella concept that has grown substantially since it 
fully emerged a decade ago. By definition green chemistry is the design, development, and 
implementation of chemical products and processes to reduce or eliminate the use and generation of 
substances hazardous to human health and the environment.  

Green chemistry is a science – based, nonregulatory, economically driven approach toward 
sustainable development that has grown substantially since the concept fully emerged a decade ago. 
A key event that generated broad interest in sustainable development was the release of the 1987 
United Nation report “Our Common Future”. In the report sustainable development is defined as 
development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs (WCED, 1987).  

In the U.S., interest in green chemistry began in earnest with the passage of the pollution prevention 
act of 1990 which was the first environmental law to focus on preventing pollution at the source 
rather than dealing with remediation or capture of pollutants – the so called end – of – the pipe 
solution. The new law led the environmental protection in 1991 within the office of pollution 
prevention and toxics. The term “green chemistry” was coined and first defined at that time by 
EPA’s Paul T. Anastas, an organic chemist who is now at the white house office of science and 
technology policy. 

Another important event that has rallied proponents of green chemistry was the development of the 
12 principles of green chemistry by Anastas and chemistry professor John C. Warner of the 
University of Massachusetts, Boston. 

Hence green chemistry is applicable in the following areas 
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Atom Economy  

The ideal of yield is useful, but from a green chemistry and sustainable development perspective, it 
is not the full picture. This is because yield is calculated by considering only one reactant and one 
product. One of the key principles of green chemistry is that processes should be designed so that 
the maximum amount of all the raw materials ends up in the product and a minimum amount of 
waste is produced. A reaction can have a high percentage yield but also make a lot of waste 
product. This kind of reaction has low atom economy. Both the yield and the atom economy have to 
be taken into account when designing a green chemical process. Example: 

CaCO3                            CaO + CO2  

    RMM or Mr   100       56        44 

Splitting the formula into atoms, one can see what happens. The atoms shown below is bold end up 
in the product we want, the rest do not  

                                          CaCOOO                           CaO + COO  

From the original atoms, one C atom and two O are wasted – they are not in the final useful 
product.  

 

Green chemistry defined atom economy as;  

% Atom economy  =  mass of wanted product(s)      x  100 

      Total mass of products  

So for this example  

% Atom economy =       50 x 100 = 56% 

         100 

Some reactions that have 100% atom economy have poor yields and so it is necessary to consider 
both measures of efficiency, yield and atom economy. Atom economy is determined in the planning 
stage, by calculation, while yield can only be found experimentally.  

In organic chemistry, some types of reaction have inherently better atom economies. Addition 
condensation and rearrangement reactions will generally have higher atom economies that either 
elimination or substitution. For example the addition of chlorine to ethane, to form 1,2 – 
dichloroethane (an importance reaction in the manufacture of poly(chloroethene) (PVC) has an 
atom economy of 100% 
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Energy and Water  

(i) Friendly Fuels  

Successful development and use of biofuels based on a life cycle approach is seeing results. In the 
past few years, commercial production of bio – methanol on a large industrial scale has become a 
reality. One company has developed an innovative process for converting crude glycerine – a by – 
product of biodiesel – into bio – methanol, thus closing the cycle. Other biomethanol process use 
feed stocks like waste, algae and methane gas from landfills and animal waste. As a fuel, bio – 
methanol can either be blended with petrol, or it can be used as a feedstock for other 
environmentally – friendly fuels thereby helping fuel manufacturers to achieve Nigeria targets. It is 
also used for variety of non – fuel application including plastics and paints (OECD, 2012).   

(ii) Water Treatment For Developing Countries  

In its 2010 – 2011 annual reports, leading NGO water acid estimates884 million people are living 
without safe water, 2.6 million without sanitation. And 4,000 children die every day from the 
resulting diarrheal diseases. The products of chemistry help provide solution suitable to developing 
countries where on – site conversion of large quantities of dirty water into portable water is needed. 
In one such approach, a plastic housing contains filter membrane made from polyether sulfone 
which provide ultra filtration and remove viruses as well as bacteria from dirty surface water 
obtained from rivers, lake, rainwater collection barrels or puddles. Using the portable purification 
stations drastically reduces the risk of contracting gastrointestinal illness from dirty water.     

iii. Sustainable Cleaning  

A competing liquid Co2 cleaning process, called dry wash, has been developed by Global 
Technologies, E1 Segundo, Calif, which is subsidiary of Raytheon Environmental Systems. 
Raytheon Collaborated with Los Alamos National Laboratory in the early 1990s to develop its CO2 
technology. Global technologies have licensed the technology to a consortium of companies that 
they in turn are selling to dry cleaners. Also, desimone has further developed CO2 as a reaction 
medium through a company in 1995, called Micell Technologies, offers integrated CO2 – based 
processes for drying cleaning, metal cleaning, and textile – processing.  

The company also, develops a dry – cleaning process, called Micare, that uses liquid Co2 as a 
solvent rather than perchloroethylene, a groundwater contaminant and possible human carcinogen. 
Desimone also, design a washing machine to clean clothes with beverage – grad Co2 and specialty 
surfactants. The 60 – 1b – capacity machines uses a conventional rotating drum to agitate clothes 
and has 40 minute cleaning cycle. It can recover the surfactants and about 98% of the CO2 used.  
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In developed countries, this technology has added economic benefit in that banks 
finance new business that use CO2, where they involve in finance dry – cleaning business because 
of perchlotoethylene ground contamination and worker safety issues.  

Liquid CO2 are also used in the microelectronics industry to spin – coat photoresists instead of 
using traditional organic solvents. It is also use in cleaning integrated circuits and flat – panel 
displays during manufacturing rather than using large amounts of water and organic solvents.  

Building The Future  

If really Nigeria is aiming  at recovering its economy and also to be among of the leading economy 
and highly industrialize nation by the year 2020, it must harness her potentials in chemical 
industries because most of the developed countries like the European Union (EU) building industry 
accounts for 40% of total European energy consumption and 30% of its Co2 emission, and that it 
consumes 50% of all extracted raw materials in Europe, hence, Nigeria has long way to go in 
curbing the effect of the green house gas (GHG) emission. According to the AECD report the sector 
demands major efficiency improvements in order to achieve EU climate and energy targets for 
2020. The chemical industry plays a vital role in helping reduce electricity consumption, improve 
insulation and ventilation, and in optimizing overall energy efficiency in new builds as well as 
retrofits of existing buildings. The products of chemistry go into virtually every aspect of energy 
efficient or even carbon neutral buildings. From solar panels for energy to double – glazed, airtight 
window frames; from environmentally friendly coatings and adhesives to low – energy lighting 
systems; from the high – strength plastic piping used to deliver geothermal energy of water 
filtration and recycling systems. For example, silicon used as a water repellent for concerto and 
brick saves the heating energy used to dry external walls made wet by rain.  

Design for degradation 

Among the best known materials that are being produced intentionally for a limited life are 

degradable plastics the new generation of surfactants, the alkylbenzene sulfonates have also been 

designed for rapid degradation. 

Inherently safer chemistry for accident prevention 

The impact of chemicals on human health and the environment can be the result of: 

• routine or accidental emissions during production 

• the use and disposal of a product. 

It is not in the interest of any industry to waste resources or endanger its workforce, and this is as 

much an incentive to reduce emissions as are the legal requirements placed upon manufacturers. 

Some processes of necessity need the handling of dangerous materials but wherever possible 
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industry is attempting to make this safer. One way is to alter the reagents used. For 

example, one process used in the manufacture of the most widely used herbicide, glyphosate 

(sold as Roundup), uses the sodium salt of 2,2'-iminodiethanoic acid as one of the 

intermediates.  This is made in a series of reactions from ammonia, methanal (formaldehyde) and 

hydrogen cyanide.  Although hydrogen cyanide is a very useful reagent, it is extremely toxic. A 

recent innovation has been the introduction of a new route to the sodium salt. 

The starting materials are ammonia and epoxyethane, which, on reacting, form 2,2'-

iminodiethanol, often named diethanolamine. This is then converted to the sodium salt of 2,2'-

iminodiethanoic acid: 

 

Thus in the event of an accident, the consequences would not be as serious, and clean-up would 

be simpler. 

A manufacturing site will also generate waste in the form of unwanted material from the 

production processes; this may include solvents for reaction, extraction, purification and waste 

treatment. Solvents can often be recycled or, where this is not feasible, may be used as fuel 

substitutes. Other waste may ultimately end up in landfill, and this is when the nature of the 

waste is important. 

Many products are disposed of when they reach the end of their useful life. The ideal would be 

for all such waste to be recycled, rather than it ending up in landfill, though this is more 

dependent on the willingness of consumers to take responsibility. Products that are likely to go to 

landfill should be designed so they degrade rapidly and safely. 
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The twelve (12) Principles of Green Chemistry  

1.  Prevention: It is better to prevent waste than to treat or clean up waste after it has been 
created.   

2.  Atom Economy: Synthetic methods should be designed to maximize the incorporation  

of all materials used in the process into the final product.  

3. Less Hazardous Chemical Synthesis: Whenever predictable, synthetic methods should  

be designed to use and generate substances that possess little or no toxicity to people or to the 
environment  

4. Designing Safer Chemicals: Chemical products should be designed to affect their  

desired function while minimizing their toxicity.  

5. Design for energy efficiency: Energy requirements of chemical processes should be  

recognized for their environmental and economic impacts and should be minimized. If possible, 
synthetic methods should be conducted at ambient temperature and pressure. 

6. Safer Solvents and Axillaries: The use of auxiliary substances (e.g solvent or separation  

agents) should be made unnecessary whenever possible innocuous when     used.  

7. Use of Renewable Feeds stocks: A raw material or feedstock should be renewable  

rather than depleting whenever technically and economically practicable  

8. Reduce Derivatives: Unnecessary derivatization (use of blocking groups, protection/de  

– protection, and temporary modification of physical/chemical processes) should be minimized or 
avoided if possible, because such steps require additional reagents and can generate waste.  

9. Catalysis: Catalytic reagents (as selective as possible) are superior to stiochiometric 
reagents.   

10. Design for Degradation: Chemical products should be designed so that at the end of  

their functions they break down into innocuous degradation products and do not persist in the 
environment  

11. Real – time Analysis for Pollution Prevention: Analytical methodologies need to be  

further developed to allow for real – time, in – process monitoring and control prior to the 
formation of hazardous substances.  
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12. Inherently Safer Chemistry for Accident Prevention: Substances and the 
form of a  

substances used in a chemical process should be chosen to minimize the potential for chemical 
accidents, including releases, explosives and firs 

The Uses of Green Chemistry   

 Energy  

The vast majority of the energy generated in the world today is from non – renewable sources that 
damage the environment, i.e carbon dioxide, and depletion ozone layer, effects of mining, drilling 
and toxics. As such Green Chemistry will be essential in:  
1.Developing the alternatives for energy generation (photovoltiacs, hydrogen, fuel cells,  

biobaesed fuel)  

2.Continue the path toward energy efficiency with catalysis and product design at the fore  

front.     

 Global Change  

Concerns for climate change, oceanic temperature, stratospheric chemistry and global distillation 
can be addressed through the development and implementation of green chemistry technologies. 

 Resource Depletion  

Due to the over utilization of non renewable resources, natural resources are being depleted at an 
unsustainable rate. Hence, fossil fuels are critical issue; renewable resources can be made 
increasingly viable technologies and economically through chemistry.  

1. Biomass     2.  Nano Science and Technology    

3.       Solar      4.        Carbon dioxide   

5.       Chitin     6.       Waste utilization   

 Food Supply  

While current food levels are sufficient, distribution is inadequate. Agricultural methods are 
unsustainable and future food production intensity is needed, so, green chemistry can address many 
food supply issues through developing  

* Pesticides which only affect target organisms and degrade to innocuous bi – product. 
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*  Fertilizers and fertilizer adjuvant that are designed to minimize while 
maximizing effectiveness  

* Methods of using agricultural wastes for beneficial and profitable uses.    

 Toxic in the Environment  

Substances that are toxic to humans, the biosphere and all that sustains it, are currently still being 
released at a cost of life, health and sustainability. Therefore, one of green chemistry’s greatest 
strength is the ability to design for reduced hazard (http://www.worldofteaching.com). 

Rio Declaration: Selected Principle  

Principle 1: Human beings are at the center of concerns for sustainable development. They are 
entitled to a healthy and productive life in harmony with nature.  

Principle 2: States have, in accordance with the Charter of the United Nations and the principles of 
international law, the sovereign right to exploit their own resources pursuant to their own 
environmental and developmental policies, and the responsibility to ensure that activities within 
their jurisdiction or control do not cause damage to the environment of other states or of areas 
beyond the limits of national jurisdiction.  

Principle 3: The right to development must be fulfilled so as to equitably meet developmental and 
environmental needs of present and future generations.  

Principle 4: In order to achieve sustainable development, environmental protection shall constitute 
an integral part of the development process and cannot be considered in isolation from it.  

Principle 5: All states and all people shall cooperate in the essential task of eradicating poverty as 
an indispensable requirement for sustainable development, in order to decrease the disparities in 
standards of living and better meet the needs of the majority of the people of the world.  

Principle 6: The special situation and needs of developing countries, particularly the least 
developed and those most environmentally vulnerable, shall be given special priority. International 
actions in the field of environment and development should also address the interests and need of 
all countries.  

Principle 7: States shall cooperate in a spirit of global partnership to conserve, protect, and restore 
the health and integrity of the earth’s ecosystem. In view of the different contributions to global 
environmental degradation, states have common, but differentiated responsibilities. The developed 
countries acknowledge the responsibility that they bear in the international pursuit of sustainable 
development in view of the pressures their societies place on the global environment and of the 
technologies and financial resources they command.  
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Principle 8: To achieve sustainable development and a higher quality of life for all 
people, states should reduce and eliminate unsustainable patterns of production and consumption 
and promote appropriate demographic policies. 

Principle 9: State should cooperate to strengthen endogenous capacity building for sustainable 
develop by improving scientific understand through exchanges of scientific and technological 
knowledge, and by enhancing the development, adaptation, diffusion, and transfer of technologies, 
including new and innovative technologies.  

Principle 11: States shall enact effective environmental legislation. Environmental standards, 
management objectives, and priorities should reflect the environmental and developmental context 
to which they apply. Standards applied by some countries may be inappropriate and of unwarranted 
economic and social cost to other countries, in particular developing countries.  

Principle 14: States should effectively cooperate to discourage or prevent the relocation and 
transfer to other states of any activities and substances that cause severe environmental degradation 
or rare found to be harmful health.  

Principle 15: In order to protect the environment, the precautionary approach shall be widely 
applied by states according to their capabilities. Where there are threats of serious or irreversible 
damage, lack of full scientific certainty shall not be used as a reason for postponing cost – effective 
measures to prevent environment to prevent environmental degradation.  

Principal 16: National authorities should endeavor to promote the internalization of environmental 
costs and the use of economic instruments, taking into account the approach that the polluter 
should, in principle, bear the cost of pollution, with due regard to the public interest and without 
distorting international trade and investment.  

Principle 17: Environmental impact assessment, as a national instrument, shall be undertaken for 
proposed activities that are likely to have to have a significant adverse impact on the environment 
and are subject to a decision of a competent national authority.  

Conclusion 

Research and development in green chemistry is the only key to an industrialized, technologically 
advanced, economically vibrant, less polluted, and a safer Nigeria. So, providing good and quality 
leadership in Nigeria in this vital field will not only help in achieving most of our vision 20:2020 
but definitely help in; reducing the use of generation of polluting chemicals in chemical processes, 
reducing of the harmful effects of scarce raw materials and non – renewable. Then, we would have 
secured not only ourselves, but the future generations.  
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Recommendation 
• Avoiding the use of persistent bioaccumulative, toxic, and otherwise hazardous 

materials  
• Utilizing renewable resources and decreasing consumption of non – renewable 

resources  
• Minimizing negative environmental impacts of chemical processing and 

manufacturing  
• Improvising material and energy efficiency  
• Decreasing or eliminating the costs of hazardous waste treatment.  
• Reducing potential industry liability  
• Providing technologies that are economically competitive for and advantageous to 

industry  
• Promoting an understanding of the benefits of sustainable chemistry and  
• Attracting promising students to chemistry and related fields 
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Abstract  

Economic recession is a general downturn in any economy. It is characterized by high interest rate, 
increased inflation, reduced consumer confidence, reduced real wages and a decline in gross 
domestic product (GDP) for two or more consecutive years. When there is recession and fund is not 
readily available, sports programme are hardly executed, and sports development suffers setback. 
If sports is going to be sustainable, there is need to reposition it in line with the current economic 
realities. Repositioning involves taking financing sports away from Government, encouraging 
private sector participation, corporate sponsorship, stock market enlistment, encouraging tax relief 
or rebate to sponsoring companies, sports endowment fund, endorsement and television rights. All 
these highlighted steps will reposition sports and make it less dependent on Government 
sponsorship thereby freeing funds for Government to attend to other contending projects in line 
with its economic recovery masterplan.     
 

Introduction 

What is Economic Recession? 

A recession is a general downturn in any economy. A recession is associated with high 

unemployment, slowing gross domestic product, and high inflation. An economic recession is 

typically defined as a decline in gross domestic product (GDP) for two or more consecutive 

quarters. GDP is the market value of all goods and services produced within a country in a given 

period of time. An example of one type of GDP would be the value of all the automobiles produced 

within the United States for one year. GDP only takes into account new products that have been 

manufactured. 

Factors that cause economic recession include; 

• High interest rates are a cause of recession because they limit liquidity, or the amount of 

money available to invest.  
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• Increased Inflation which refers to a general rise in the prices of goods and 

services over a period of time. As inflation increases, the percentage of goods and services that 

can be purchased with the same amount of money decreases.  

• Reduced consumer confidence is another factor that can cause a recession. If consumers 

believe the economy is bad, they are less likely to spend money. Consumer confidence is 

psychological but can have a real impact on any economy.  

• Reduced real wages, which, refers to wages that have been adjusted for inflation. Falling real 

wages means that a worker's paycheck is not keeping up with inflation. The worker might be 

making the same amount of money, but his purchasing power has been reduced.  

What is Economic Recovery? 

An economic recovery is a period of increasing business activity signaling the end of a 

recession. Much like a recession, an economic recovery is not always easy to recognize until at least 

several months after it has begun. Economists use a variety of indicators, including gross domestic 

product (GDP), inflation, financial markets and unemployment to analyze the state of the economy 

and determine whether a recovery is in progress. 

Sports and Economy 

Sports have become a powerful force today. It has the capability and power to contribute 

immensely to every sector of national development of any nation, turned the economy of many 

nation around and give them a place in the global economy, in terms of generation of good funds. 

For participating countries, generation of foreign reserves, creation of jobs and employment 

opportunities (Mathew, 2008). 

The importance of sports to the physical and moral lives of youths and the elderly and 

source of recreation and relief are of immense importance to the government and the nation. The 

economic and political significance cannot be over emphasized either. Sports has become a source 

of direct employment by way of linkages to other activities, they provide revenue for government 

by way of direct tax and in-flow of hard currencies, they constitute important element of tourism 

development, advance a country’s diplomacy and foster national integration and patriotism. 

Sports in Nigeria are currently government backed financially, but sports is capital 

intensive, and so much money is needed to fund it which government alone cannot provide. When 

the fund is not readily available, sports programme are hardly executed. As presently happening, 

the issue of sports development in Nigeria is suffering setbacks because of recession being 
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experienced in the economy. If the country’s sports is going to move forward, there 

is need to re-position it in terms of the current economic realities, and have a road-map for how it 

can fast track economic recovery. 

Repositioning Sports for Economic Recovery 

According to Asagba and Olajide (2003), sports can become high employer of labour to fast 

track economic recovery in the country. Apart from given jobs to young Nigerian sports talents, it 

will also provide jobs for the coaches, marketers, as well as other tributary participants of the game. 

A case in point is in Europe, where sports have proved in helping to cushion the effects of the 

global economic recession by providing employment for over 400,000 people (Bernard, Stephens 

and Williams, 2007). 

As with all other endeavours, finance and sponsorship are vital requirements for sports 

development at all levels. The relatively high overhead cost associated with financing sports 

programmes, camping, training and competitions will readily suffer during economic recession 

period. It is becoming very obvious in the present state of economy that the Government alone 

cannot fund sports in view of other vital contending responsibilities. How do we now reposition 

sports to fast track economic recovery in the country? 

The Sporting sector should encourage the private sector to contribute to development of 

sports or identify with a specific sport with a view to enhancing development of the sports through 

private sector funding of specific programmes and activities. Corporate sponsorship of sports in 

Nigeria will help alleviate financial burden that would have been borne by Government. When 

private capital is injected into sports and stakeholders are allowed to take decisions based on the 

policy thrust of government, our sports will soar to greater heights (Morakinyo and Aluko, 2009). 

The Western countries have been able to garner a lot of fund from sponsorship to develop 

their sports. That is why they have a lot of corporations like Nike, Adidas, Audi, Chevrolet and 

Barclays bankrolling most of their sports. Notable companies in Nigeria that can fund sports 

successfully include; Mobil Plc., AP Plc., Nestle Plc., 7up, Coca-Cola, Nigeria Brewers, IGI, 

NNPC, Pepsi and a host of others. The firms shall have the right to promote their products through 

jerseys and advertisement at the arena. If these companies inject their funds into sports however, 

those who will be administering or managing the funds should be binded by strict financial 

accountability so that sleeze and vested interest will not constrain progress. If this transparency 

posture is maintained, it will attract further sponsorship. 
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Asagba (1994) postulated that stock market enlistment is another option that 

can be employed. Sports clubs (especially football clubs) can enlist in stock market. This will 

enable them to attract private sector investment either through being publicly quoted or attract 

direct financial investment from individuals or investment groups. Different models can be adopted 

which may include fans’ ownership outright and part acquisition through shareholding and 

privatization. With this, sports associations or clubs would be positioned to access seed funding for 

infrastructure development and operational capital in addition to instituting proper corporate 

governance structures that will provide the enabling environment to operate as commercial business 

entities without compromising sporting requirements. 

Tax relief or rebate to these sponsoring companies should also be a matter of policy, since 

level of tax compliance by individuals is currently low. Government should implement the policy 

on tax rebate properly in accordance with global best practices so that corporate organizations 

would be encouraged to sponsor sports in Nigeria. In other to secure further funding, gate takings 

can be streamlined to reflect the current economic condition. There should be a law making it 

mandatory for betting houses (pools, casinos etc.) to pay given percentage of their intake for sports 

participation. National and state sporting bodies should have monopoly of running lotteries, derive 

statutory revenue from pool betting and gaming machines (Ajidua 2001). Structurally, sports 

association should be rationalized.  

Nigeria currently has about thirty one (31) sports associations, and every state appears to 

operate with all these associations. This is a very big problem as it not only depletes scare resources 

but make the states ‘jack of all trade but masters of none’. The author’ position is that there should 

be immediate rationalization of sports association all over the federation. While one will agree that 

there may be the need for more sports in the country, all associations should exist only at the federal 

level while the states should concentrate on those sports where they have comparative advantage. 

Sports endowment fund should also be launched by Federal Government to which the Federal, State 

and Local Governments should contribute one percent of their allocation annually (Ajiduah, 2001). 

Bank should be encouraged to give loan to indigenous sports goods manufacturing firms, 

and also sponsor competitions and construction of facilities. 

Others areas of mobilizing funds for sustainable sports development as spelt out in vision 

2020 include; sports lottery, sports marketing, sports trust fund, gate takings, advertising, 

endorsements and television rights. 
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With all these highlighted steps, sports will be repositioned and be less 

dependent on Government sponsorship thereby freeing funds for Government to attend to other 

contending projects in line with its economic recovery master plan. 

Conclusion 

Sports can only thrive better in a strong economy. Government alone cannot fund sports 

especially when there is paucity of fund as being experienced during this recession period. Sports 

however have to go on in all its facets. The only remedy is that it has to be re-positioned in terms of 

having an unhindered access to fund from other sources for it to thrive. The sources identified in 

this paper include; enlisting sports clubs and associations in stock market, giving firms and 

companies who are ready to fund sports tax rebate or relief, corporate sponsorship, sports trust fund, 

lottery and pool betting proceeds, advertising and endorsements, gate taking, sales of souvenirs, 

television and radio rights among others. 
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Abstract 
It is generally agreed that entrepreneurial skills remains a crucial engine of innovation for national 
growth and development. This paper discuss Mathematics education as an important face for job 
opportunities and the back of any country’s economic development, this paper also discuss 
entrepreneurship as a basic tool for national development.  Unemployment has remained a crucial 
issue in Nigeria. It is recommended that Parents should discuss with their wards and children the 
important of mathematics education to national development Government and non-Governmental 
agencies should sensitize the masses on the important of mathematics education in science and the 
need for substantial man power to humanity, There should be introduction of careers awareness 
programmes in order to abreast the student to various careers associated with self-reliance, This 
will help to boost the profile of the sector, encourage innovation and set the context for economic 
growth and development of our great nation. 
KEY WORDS: Development, Entrepreneurship, Mathematics, Repositioning 

Introduction 

In view of the present state of Nigeria economy one could say that the type of education that 

Nigerians need is that of skill acquisition that emanate from critical reasoning. Our training should 

therefore be geared towards providing candidates with practical skills that at end of the day will 

provide the learner with self-employment. Entrepreneurs are essentially the engines of a country’s 

development (Abdullahi & Abdullahi, 2011). Jean-Pierre & Gariel, (2009) defines Entrepreneurship 

as an individual ability to turn ideas into action. It includes creativity, innovation and risk taking, as 

well as the ability to plan and manage projects in order to achieve objective. 

 



255

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Concept of Development 

According to Inyamah & Chiazoba (2013) development is the progress that bring about 

maturity, self-actualization, individually and collectively, they stress that development does not deal 

with only individuals but also with physical environment in which he lives. Development according 

to Eno (1996) in Mba (2003) is improving the total circumstance of man on this earth, satisfying his 

spiritual and material needs and granting him mastery his environment. Iguzor (2011) described 

development as a multi-dimensional process, one that changes the economy of our society and the 

country at large. 

Development in other words, is described as increase in availability and widespread 

distribution of basic live necessities. It can also mean a rise in the standard of living and exposure, 

expansion of a range of economic and social choice of individuals and nations by freeing them from 

servitude and dependence not only on other people and nation but the force of ignorance and human 

misery (Abanobi 2007)  

Concept of Repositioning 

The term repositioning has been giving different meaning and interpretation by various authors. 

According to mini dictionary, the term repositioning simply means to put into a new position or the 

act by which something is repositioned. Reposition can also be defined as altering the state of the 

brand of a product so as to meet the change of demand in the market. Repositioning occurs when a 

company changes a brands status in the marketplace to meet up with the consumers wants and 

needs (Johns, 2007). Repositioning is done to improve product in order to meet with the need of the 

consumers. It is a type of reworking that leads to achievement of objectives. 

 



256

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

 

Entrepreneurship and National Development 

Entrepreneurship plays an important role in the development of our economy, Pete (2007) said, it is 

critical that we develop a supportive educational environment for our young people that instill 

entrepreneurial thinking so that they can see themselves as innovators, producers of jobs and 

financial success, similarly Green (2000) also summited that Entrepreneurs play a vital role in 

economic development as key contributors to technological innovation and new job opportunity. He 

further observed that entrepreneurs help in build communities in so many ways such as providing 

jobs opportunities, conducting business locally, creating and participating in entrepreneurial 

networks, investing in community project, and giving to local charities. Such type of community 

efforts that brings about empowerment. Realizing both the economic and social impact of 

entrepreneurship, many state and local communities have implemented aggressive strategies aimed 

at cultivating and nurturing Entrepreneurs. In order for government to effectively develop policies 

that will foster entrepreneurship, they must first understand the difference between entrepreneurs 

and small business owners, common misconceptions about entrepreneurs and where entrepreneurs 

are located. Using this information, combined with entrepreneurial strategies outlined by the 

National Governors Association (NGA) Centers for Best Practices, state government can develop 

specific and effective measures to support entrepreneurs (Gallordo, 1997) 

Mathematics Education and Job Opportunity 

Mathematics has been described as the queen and servant of all disciplines, considering it 

usefulness to other subjects and field of study (Fajemidagba, 2008). Salma, (2005) also described 

mathematics as an indispensible tool in the study of science and humanities 
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The National Policy on Education (Federal Republic of Nigeria, FRN, 2013) 

stated that Mathematics is one of the core subjects to be offered by all students at the pre–tertiary 

level. This compulsory nature of Mathematics carries with it the assumption that the knowledge of 

the subject is essential for all members of the society. The general objectives of Mathematics 

Education as stated in the National Policy of Education include: 

(i) To generate interest in Mathematics and to provide a solid foundation for everyday living;  

(ii) To foster the desire and ability to be accurate to a degree relevant to the problem at hand; 

(iii) To develop precise, logical and abstract thinking;  

(iv) To stimulate and encourage creativity; and  

(v) To provide necessary mathematical background for further education.  

In line with this, Betiku and Ochapa (2004) submitted that Mathematics competence is a 

critical determinant of the post–secondary educational and career options available to young people. 

In view of this, one could say that the type of education that Nigerians need today is that of skill 

acquisition and that our training should be geared towards providing candidates with practical skills 

that will provide the leaner with self-employment for job creation, national empowerment and 

development. 

Recommendations 

From the discussion the following recommendations are therefore suggested in order to provide a 

valid atmosphere for entrepreneurships: 

1. Parents should discuss with their wards and children the important of mathematics education 

to national development 

2. Government and non-Governmental agencies should sensitize the masses on the important 

of mathematics education in science and the need for substantial man power to humanity. 
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3. There should be introduction of careers awareness programmes in order to 

abreast the student to various careers associated with self-reliance. 

4. Government should build acquisition of self reliant industrial and entrepreneur skills centers 

in secondary and tertiary education curricula 

Conclusion  

Mathematics has been described as the queen and servant of all disciplines, considering it 

usefulness to other subjects and field of study, Mathematics has also been described as an 

indispensible tool in the study of science  and humanities. In view of this, one could say that the 

type of education that Nigerians need today is that of skill acquisition and that our training should 

be geared towards providing candidates with practical skills that will provide the leaner with self-

employment 
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Abstract  
Various panaceas and recipes have been mooted as pre-requisite in altering the negative biases of 
the Nigerian economy. policy prescriptions are mostly banal and do not represent any marked 
departure from conventional thinking. Reinventing political institutions for economic recovery 
using political economy approach forms the kernel of this paper. The concept of political 
institutions and economic recovery were clarified. Features of Nigerian political institutions and 
nature, challenges of Nigerian Economy were also explained. The paper is qualitative in nature. 
Lastly the paper established that the current level of economic recession is not completely 
unconnected with tripodal loyalty on the part of the leaders, institutional failure, lack of good 
economic governance among others and further recommends that there should be adequate 
institutional framework that provides stable policies, transparent, investment regulation, 
diversification of the economy and above all good political institutions that are above board among 
others.   
Keywords: Political Institution, Economic Recovery, Political Economy Approach 
Introduction  

 Before the colonial masters bequeathed a political system at independence. Due digence was 

appreciates and illegally accumulated wealth was treated as anathema by the society. The leadership 

was exemplary and the followership valued hardwork. Nigeria inherited all the legacies of the 

British though alven. This importation of foreign culture and forced union of the amalgamation of 

the Northern and southern protectorates in 1914 by the coloniser was to accomplish their main 

objectives of subjugation and exploitation of the colonises (Yagboyaju, 2007). At independence 

instead of the political freedom to yield positive gains, it became a tool for the enemies of the state 

to explain the masses and deepen alienation of rich state operators and the impoverished followers. 
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Nigeria in public offices took advantages to enrich their personal estates akin to 

what Arowolo (2004) calls structures of exploitation and despotism. Available records on the 

history of the political development of Nigeria since independence have shown that the reins of 

government has always fallers into the hands of political leadership class that showed more interest 

in private group or ethnic gains than in the general well being of the Nigerian state. In all, political 

power has alternated between the civilian and the military since independence and neither of the 

two categories has done better in terms of egalitarianism, within the political lexicon of Nigeria. 

Nigeria’s overriding objective since independence in 1960 has been to achieve stability, materials 

prosperity, peace and social progress. However, this has been as a result of internal problem. These 

include tripodal loyalty, weal infrastructure lack of strong opposition from the party system, 

inadequate human capital development, uninspiring growth of the manufacturing sector a poor 

regulatory environment and mismanagement and misuse of resource. In order to ensure economy 

delivers on its potentials, the country has experimented different development philosophy a private 

sector led growth in which the private sector served as the ‘engine house’ of the economy and a 

public sector driven growth in which the government assumed the commending heights of the 

economy, then a mix of both (Dauda, 2010). Despite the introduction of the different economic 

development philosophies the internal problems persist. The persistence of these problems is not 

unconnected with institutional failure, and lack of good governance among others. Effiom and Ubi 

(2010). This the key function of any government be it at the local state or federal level is service 

delivery.  

 Hence it is on this basis that the paper contends Nigeria is in economic slump as a result of 

the afore mentioned factors hence the need to extrapolate the re-inverting political institutions for 

economy recovery in Nigeria. 
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The Theory and Application 

 Political Economic theory posits that people pursue collective economic goals and deals 

with conflicts over resources and other economic factors in authoritative way by means of 

government. Therefore, the Marxist political economy approach is deems fit to be adopted as the 

analytical construct of this paper the reason has been that, the approach scientifically studies the 

society in its totality and takes into consideration the interconnection of social relations, class 

conflict and organic relationship between the sub-structure (economy) and the super structure 

(politics). Thus political analysis adapts the approach to explain or present a critique of any major 

economic policy of political actors. The experience in the developing states of the world have show 

that scholars, who are Marxist inclined in their writings often adopt the approach to explain certain 

economic political relationship existing in a named political system or between a political system 

and another political system. They do by applying the contending theories in political economy 

class analysis, development and underdevelopment. In fact their action only confirms the contention 

that the centres concept of political economy is that of “class”.  

 Political economy is concerned about the relationship between the economy and state and 

about the various ways individuals try to use the state to improve the economic welfare. The central 

premise of this perspective is that the mode of production in materials life determines the general 

character of the social, political and spiritual process of life (Anifowose, 2008). Thus, the society 

has a sharp divide and is characterised into classes of the rich and poor or the bourgeoisie and 

proletariat. Therefore, the rich own the means of production distribution and exchange use their 

wealth/resources to persuade the poor to gain power (Olawole, 2007) put differently the approach is 

seen as the window to understand the law that governs the economic life of the society.  
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 According to the Marxist though, this domination (politics) exploitation 

(economic) and Marginalization (dependency) of society is a dialectical material distribution and 

power which eventually will result in a consciousness or revolt upturn the status quo. Therefore 

political leadership owns the apparatus of government which can be used to marginalise exploit, 

and dominate others in the stratum of the society. It is on this basis that this paper tries to 

extrapolate the reinventing of the political institutions for economic recovery.  

Conceptualising Political Institutions  

 Political institutions deal with power how to use it and how to control others the main 

purpose is how to organise society so as to achieve its goals. This implies that political institution is 

concerned with governing the society. It has to do with the distribution of power in the society. Its 

use in order to make the society orderly and progressive and the method for checking the abuse or 

misuse of that power. There are several political institutions in traditional society we have Kingship 

as an institution the institution of Oba, Obi, and emir in modern Nigeria we have the presidential 

system of government with the presidency, National as Assembly, State governors and local 

government chairman. Today we have political system for the Nigerian state. By political system 

we mean a recognised set of procedure for implementing and obtaining the goals of a group in each 

political system, there are political roles play by persons or institutions. These roles are not played 

haphazardly. They are organised. Such an organisation allows some members of the society to 

exercise authority which carries right or issuing order and of applying sanctions to regulate their 

society.  

 The political organisation in Nigeria derive its source from the constitution. The constitution 

is the basic law of the country other laws in the country must follow the provision of the 

constitution. It activates the power given to the government and also states how a good government 
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is structured and operates. Today, Nigeria has adopted a foreign or modern political 

system of government and the traditional institution of the Oba, Obi Emir do not have all the power 

that they used to be theirs. Reinventing political institutions for economic recovery mean 

establishment a worthwhile institutions capable of producing the desired result in terms of 

economic recovery, all in a bid to make the country to be out of economic doldrums.  

Conceptualising Economic Recovery  

 Economic recovery – this involve through strategised actions aimed at boosting or 

reforming the economy. In Nigeria we have witnessed numerous plans or programmes ranging from 

the 7 points agenda (2007) of Umar Musa Yar’adua administration through the vision (2010) 

National Industries Revolution plan (2014) and the Nigeria integrated infrastructure master plan 

(2014) of the Good Look Jonathan administration all the way to the Muhammad Buhari 

government’s strategic implementation plan for the Budget for change (2016). In keeping with the 

above tradition of rolling out economic plans, the Buhari administration has published yet another 

plan, this time a comprehensive economic intervention plan tagged the economic recovery and 

growth plan “ERGP” or the “plan”. The ERGP which comes on the heels of Nigeria’s slump into 

recession for the first time in 25 years and the sharp fall in oil prices is targeted at propelling 

Nigeria back to sustainable, accelerated development and restoring economic growth in the medium 

term (2017 to 2020, recognising that from a purely practical perspective) not all the segments of the 

economy can be revitalized within the timeline set by the plan the ERGP identifies macroeconomic 

stability, agriculture and food security ensuring energy (power and petroleum product sufficiency) 

improving transportation infrastructure and driving industrialisation as its priority execution areas. 

Economic recovery involves strategising the economy, to bail out the country out of economic 

doldrum.    
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 Peculiar Features of Nigerian Political Institutions  

 Nigerian political economy is characterised by instability, conflicting social religious and 

ethnic interest and preoccupation with distribution of resources, rather than creation of wealth. An 

analysis of the political economy of Nigeria is encapsulated within the following factors or issues.  

 The historical evolution of Nigeria as an independent state, pre-colonial and colonial 

antecedents.  

 Secondly the problem of allocation of scarce resources through formed and informal ways. 

Determination of public policy which include competition for section as advantage in policy 

formulation and implementation. These is also the issue of secondary contradiction inter class 

relations inter class struggle the gaps between the haves and have not, primary contradiction 

paramount in understanding the economy, religion and ethnic dichotomy, the other issue is inter 

class conflict between proletariat and Bourgeosis. The role of the military in Nigerian politics. 

There is also the struggle on the question for genuine and self sustaining democratic governance. 

The central role of the state in the social, political and distribution of power and economic resources 

issue of official kleptomania (corruption) Dunmoye (2004). The struggle for relevance.  

 Nigeria a pluralistic society heterogeneous state with about 406 ethnic group, Nigeria in 

theory a federal political system with government organisations in local, state and national levels. 

Its various constitution have provided her three branches of government but in reality its executive 

branch has dominated policy making. In the second, third and fourth republics. Nigeria has had a 

presidential system with a strong presidential system, with a strong president theoretically checked 

by a bicameral legislature, and an independent judiciary. Currently neither federalism nor check and 

balances operate, state and local governments are totally dependent on the central government. The 

military rule under a system of patrimonialism, in which the president is the head of the intricate 
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patron-client system and dispenses government jobs and resources as rewards to 

supporters. As a result of cabinet position, bureaucracy, chiefs and virtually all other government 

jobs are part of the president patronage system. The facts generals repeatedly have been overthrown 

indicate that the system is unstable or possibly that the impulse towards democracy is keeping 

patrimonialism from working.  

 Predictably political parties in Nigeria have almost always been regionally and ethnically 

biased unlike Mexico Nigeria did not develop one party system in the 20th century that contributes 

to political stability instead Nigeria extreme factionalism led to the development of so many parties 

that it was almost impossible to create coherent party system. The resulting multi party system has 

re-enforced and deepened ethnic and religious cleavages parties also form around powerful 

individuals, and so tend to fade with leadership change.  

 Widespread institutional failure has reinforced existing economic and social inequalities and 

has undermined the credibility of government and public institutions to create and sustained and 

viable economy. It is evident thus that with mass depletion of the resources of the Nigerian state, 

particularly by corrupt activities and by its corrupt ethnic zealots, the amount of resources left for 

the institution to function effectively left much to be desired. The state also get involved in the 

process of production and redistribution, it does this through the instrumentality of revenue 

allocated to the state, institutions play the role of creating social stability by mediating conflicting 

interest, and providing a basis for the exercise of political authority. The coercive rule that state 

plays dictated by power relations and political configuration at a particular political historical 

conjecture so that they can exert their political authority. state is also perceived as purveyor of 

services. The pluralistic nature of Nigerian society has been a source of socio-political and even and 

economic crisis in the country, it has also created problem for unity and integration embedded in 
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this heterogenean nature or pluralism is what Dunmoye (2004) termed tripodal 

conception of Nigerian politics. 

The Nature and Challenges of the Nigerian Economy  

 After witnessing a shift from agriculture to crude oil and gas as the central driver of growth 

by the late 1960s, all efforts to diversity the economy and provide a better basis for broad, stable 

and productive growth have met with very limited success. Huge oil revenues since the late 1960s 

have not translated into prosperity and development and the country still ranks among the poorest in 

the world in terms of major indicators of development. In spite of the numerous plans policy frame 

works and reforms, economic growth remains epileptic lacking sustained or consistent growth and 

subjected to the vagaries of crude oil and gas prices, each plan programme vision and reforms 

generates much hopes but actually produces little impact. while mismanagement, corruption and 

poor performance continues to underline economic management.  

 While the majority of Nigerians reel under the Yokes of poverty, disease and misery. the 

ruling elite has not demonstrated serious commitment, discipline and sacrifice in driving growth 

and progress economic inequality remains deep as 10 percent of the poorest in Nigeria have only 

1.9 percent of national income while the richest 10 percent have 33 percent (The Guardian 

5/08/2010. Though there is currently economic growth, economic performance remains weak and 

the manufacturing and social service sectors have explained little sustentative growth more 

critically, current growth is neither broad nor inclusive and is not driving human development, 

employment, production and wealth nature of the Nigerian economy.  

 These condition, paradoxes and challenges raise numerous questions can there be real 

growth without production? Given the current distortion and weakness can growth be consistent 

and sustained in the long terms? how appropriate are current policies for driving economic growth 
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with development? What policy and implementation deficits societal challenges and 

governance weaknesses underpin weak economic performance? Given the character of the ruling 

class, governance and democratic practice can efficient management, transparent and accountable 

governance and the mainstreaming of public welfare and public interests required to drive 

sustainable development be achieved? The list of question that could be raised is not exhausted yet, 

it shows the depth of concerns fears and hopes when the Nigerian economy is critically interrogated 

Samson (2014). 

Concluding Remarks 

 It has been established by this paper that the current level of economic recession is not 

completely unconnected with tripodal loyalty on the part of the leaders, institutional failure lack of 

good economic governance, weak opposition mono cultural economy, political instability. Iwayemi 

(2006) pointed out that the weakness in the institutional framework for development fostered by 

military dictatorship reinforced by poor governance with inherent lack of accountability and 

transparency and proliferation of rent-seeking behavior are the non – economic factors that have 

underdeveloped Nigeria.  

 Based on this adequate institutional frame work that provides stable policies transparent, 

investment regulations, and conducive local conditions are required, including a functional 

educational system. Significant effort should be made to lay a solid foundation for stronger and 

efficient service delivery of institutions in the future. Above all good economic governance, 

diversification of the economy, good political institutions that are above board.  
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Abstract  

Quality health for all is a fundamental right of all Nigerian citizens. A nation of many healthy people is a 
wealth country by any known measures. But when most individuals lose their health because of lack of 
access to health information, poor medical facilities and inadequate funding due to recession, political and 
economic instability, the nation will indeed loose something. This paper therefore examined the 
contributions of health education and promotion in economic recovery in Nigeria. The paper discussed the 
current economic situation in the country, the role of health educator in economic recovery, health and 
economic growth, and health education and promotion as strategies towards economic recovery were also 
highlighted. The paper concludes by recommending among others the need to accord health education and 
promotion the right place in the health sector reforms, strict implementation of the recently launched 
economic recovery and growth plan (ERGP) and the health education of the community and nation so as to 
make informed health decisions about their health and communicable diseases prevention.  
 

Keywords: Economic Recovery, Health, Health Education, Health Promotion, Health Care System and 

Health Literacy 

Introduction   

The issues of development, environent and health are closely etwined. This reflects the 

complex links between the social, economic, ecological and political factors that determine 

standards of living and other aspects of well being that influence human wealth. A healthy 

population and stable economic environments arae important pre-conditions for a sustainable future 

(UNESCO, 2010).  

Since the advent of the recession that has been plaguing the economy, the journey to 

recovery has been tortuous. That “health is wealth” is a turism that is worthy of consideration. The 

role of health, health eduation and promotion in the lives of the people, affects economic power, 

productivity and potential to live a fulfilled lives (Thisday, 2017).  
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The executive arm of government has just develops an economic recovery 

and growth plan (ERGP). The plan one that if well articulated and implemented should take Nigeria 

out of recession within a shortest possible time. Among the plan is the role of health sector in 

driving sustainable growth through comprehension health, and health education and promotion 

strategies. Education for health begins with the people, and the ability to earn depends on the 

productivity of the people and by extension the country. Nigeria is currently undergoing a 

malnutrition crisis. The country is home to the third largest population of chronically 

undernourished children in the world. And there is about eleven million children that will either die 

or not develop to their full potential. This problem is uneven across the country because of the 

unending economic recession, insecurity nd slow economic recovery plan (Thisday, 2017).  

Health is not just the outcome of genetic or biological processes but ls also influenced by the 

social nd economic conditions in which we live. The well being of a nation depends on health 

citizenry of that country, and the country cannot launch any meaningful developmental plan or 

work on the absence of healthy man power. Tht is why health education and promotion through the 

economic recovery and growth plan (ERGP) of the federal government is designed and targeted 

towrds improving human capital development that will bridge the skill gap in the economy, and 

meet the international targets set under the UN’s sustainable development goals (SDGs) (WHO, 

2017).  

Essentially, if Nigeria must become competitive, we must refocus on efforts on ensuring 

that are invest adequately in the human system. As reported in the 2016/2017 global competitive 

index report, most developed countries have very developed health systems. They are the nations 

we run to land spend billions of dollars on health tourism. They are attractive to us because they 

have taken due time to consider that health is a source of economic recovery and growth (Thisday, 

2017).   

 

 

Conceptualization of Terms  

Health: over the years, health has had a variety of meanings including freedom from disease 

and quality of life. The world health organisation constitute of 1948 defies health as a state of 

complete physical, social and mental well-being and not merely the absence of disease or infirmity. 

In addition, the Ottawa declaration states n “individual or group must be able to identify and realie 
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aspirtions, to satisfy needs, nd to change or cope with the environment. Health is, 

therefore, seen s a resource for everyday life, not the objective of living. Health is a positive 

concept emphasizing social and personal resources, as well as physical capacities”. Health is also 

seen as the quality of life which enable an individual or group to live most nd serve best (Ottawa 

charter, 1986).  

In keeping with the concept of health as fundamental human right, the Ottawa charter 

emphasizes certain pre-requisites for health, which include peace, adequate economic resources, 

food and shelter, and a stable ecosystesm and sustainable use of resources. Recognition of these 

pre-requisites highlights the inextricable links between social and economic conditions, the physical 

environment, individual lifestyles and health, and that all people should have access to basic 

resources for health (Ottawa charter, 1986).  

Education: This is the process of facilitating learning, or the acquisition of knowledge, 

skills, values, beliefs and habits (wikipedia, 2016).  

Health education plays a crucial role in the development of healthy, inclusive and equitable 

social, psychological and physical environment. It reflects current best practice, using an 

empowering, multi-dimensional, multi-professional apporach which reltes to all settings, 

organiations, including the community, schools, health services and the workplace (Gordon, 2008). 

Health education helps provide health knowledge, enhance wellness facilitate healthful relationship 

and enables community members make responsible decisions  

At Primary School Health Care (PHC) level, the health education helps to address issues 

related to disease prevention, consumer health, environmental health, emotional and sexual health, 

first-aid, safety and disaster preparedness, substance abuse prevention, human growth and 

development (Omoleke, 2005).  

Health Education: This is a profession of educating people bout health. Health education 

can be defined as the principle by which individuals and groups of people learn to behave in a 

manner conducive to the promotion, maintenance or restoration of helth. The joint committee on 

ehalth education and promotion termnology of 2001 defined health education as “any combination 

of planned learning experiences based on sound theories that provides individuals groups, 

communities the opportunity to acquire information nd skills needed to make quality health 

decisions.  
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The world health organization on his own part defined health education as 

“compromising of consciously constructed opportunities for learning envolving some form of 

communication designed to improve health literacy, including improving knowledge, and 

developing life skills which are conducive to individual and community health. Health education is 

a social science that draws from the biological, environmental, psychological, physical and medical 

sciences to promote health and prevent disease, disability and premature death through education-

driven voluntary behaviour change activities (WHO, 1998).  

The concept of health education entails the development of individual, group, institution, 

community and systematic strategies to improve health, knowledge, attitudes, skills and behaviour. 

The purpose of health education therefore is to positively influence the health behaviour of 

individuals and communities as well as the living working conditions that influence their health 

(Lynne, Lauries & Donna, 2017). 

Health literacy:  this is the degree to which people are able to access, understand, appraise 

and communicate information to engage with the demands of different health contexts in order to 

promote and maintain good health across the life course. The patient protection and affordable care 

act of 2010, defines health literacy as the degree to which an individual has the capacity to obtain, 

communicate, process, and understand basic health information and services to make appropriate 

health decisions.  

Anyone who needs health information and services also needs health literacy skills to:  

- Find information and services  

- Communicate their needs and preferences and respond to information and services  

- Process the meaning and usefulness of the information and services  

- Understand the choices, consequence and context of the information and services  

- Decide which information and services match their needs and preference so they can act (CDC, 

2014).    

Health promotion: according to World Health Organisation (2017), health promotion is the 

process of enabling people to increase control over and to improve their health. Health promotion is 

concerned with improving health by seeking to influence lifestyle, health services and above all, 

environments which are not limited to the physical environment but encompass as well as the 

cultural and socio-economic circumstances that substantially determine health status. Health 

promotion includes strengthening the skills of individuals to encourage healthy behaviours and 
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building the healthy social and physical environment to support these behaviours 

(Ottawa Charter 1986).  

 These are several recognized definitions of health promotion, mot of which embrace the 

tenets of health community participation and individual empowerment. The most prominent, from 

the Ottawa Charter for health promotion proposes a frame work for action that sets out five priority 

areas:  

i. Building health public policy  

ii.  Creating supportive environment  

iii.  Strengthening community action  

iv. Developing personal skills  

v. Reorientating health service 

Summarily, health promotion is the process of helping people to take control over their lives 

so that they can choose options that are health giving rather than those that are health risky.  

Primary health care:  the ultimate goal of primary health care is better health for all. WHO 

has identified five key elements to achieving that goal.  

- Reducing exclusion and social disparities in health (universal coverage reforms)  

- Organizing health services around people’s needs and expectations (service delivery reforms)  

- Integrating health into all sectors (public policy reforms)  

- Pursuing collaborative models of policy dialogue (leadership reforms)  

- Increasing stakeholder participation  

Primary Health Care (PHC): refers to “Essential Health Care” that is based on 

scientifically sound and socially acceptable methods and technology, which make universal health 

care accessible to all individuals and families in a community. It is through their full participation 

and at a cost that the community and the country can afford to maintain at every stage of their 

development in the spirit of self-reliance and self determination (WHO, 2011).  

 In many countries, primary health care involves incorporating curative treatment given by 

the first-contact provider along with promotional, preventive and reliabilitative services provided by 

multidisciplinary teams of health care professionals working collaboratively. The ideal model of 

health care was adopted in the declaration of the international conference on primary health care 

held in alma ata, kazakhstan in 1978 (known as the alma ata declaration), and become a core 

concept of the World Health Organization’s goal of health for all (WHO, 2011).  
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Economic recovery: Is the phase of the business cycle following a 

recession, during which an economy regains and exceeds peak employment and output levels 

achieved prior to down turn. A recovery period is typically characterised by abnormal high levels of 

growth in real gross domestic product, employment, corporate profits, and other indicators 

(Wikipedia, 2016).  

Nigeria Current Economic Situation and the Need For Economy Recovery  

The year 2016 will be remembered as one of the most challenging in Nigeria’s history. 

Tight monetary liquidity and a slump in oil earnings are chiefly to blame for the counting suffering 

its first contraction in over two decades.  

 According to U.S. institute of peace (2016) Nigeria is a major oil producer and africa’s most 

populous nation and second-largest economy, the country faces economic crisis truggered mostly 

by low oil prices, a resguence of militancy in the delta over economic grievances, an agitation in the 

South-East by pro-biafra nationalists, hardsmen attacks on villages and farin lands, and the effects 

of the extremist group and boko-haram. The implications of all these drop in the following five 

economic indications; real GDP, income, employment, manufacturing and retail sales. Nigeria’s 

economic situation is in its worst possible time”. The inflation rate shrank at 17.1% the GDP had 

contract by 2.06% (vanguard, 2016).  

 The national bureau of statistics (NBS) report on nigeria’s economy in the second quarter of 

206, status the gross domestic product (GDP), inflation, employment, unemployment, capital 

importation and other key fundamental as lows. According to the NBS report, oil price crashed to 

less than $50 per barrel; Nigeria’s production output tumbled over 400,000 Niger Delta Region. Oil 

production plummented to 1.69 million barrels per day in the second quarter of 2016, down from 

2.11 million barrel per day in the first quarter. Naira remained at record low of N423 per dollar in 

the black market, as dollar exchange for 365.25 in the interbank market in September, 2016.  

More so, the NBS data released on 10th October, 2016 the Nigerian economy recorded two 

consecutive quarterrs of economic contraction. The economic contract is fairly broad and includes 

both oil and non-oil citrus. The oil sector contracted by 17.48% nd the non-oil sector by 0/38%.  

Virtually all major economic sectors are in recession, manufacturing, construction, trade, transport, 

hotels and restaurants, finance and insurance real estate and government. The only exceptions are 

agriculture and telecommunications (Vanguard, 2016).  
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In a bid to rescue the economy from further recession, the Nigerian 

government recently launched the economic recovery and growth plan, an initiative which is 

expected to lead to the growth of the nation’s economy by 2.19 percent in 2017 and 7 percent by the 

end of the plan period in 2020. The all-inclusive economic policy document is expected to help out 

the economy back on track, following the effects of the recession (New update, 2017).  

Roles of a Professional Health Educator  

 The health promotion and education program is bsaed on the competencies necessary to 

become a centified helth education specialist (CHES). The CHES roles especially in an ailing 

economic period re generic to the practice of health education (WHO, 2017)  

 Whether it takes place during economic recession period, or during economic recovery 

period or in schools, colleges, in workplaces, medical care settings, public health settings or other 

setting within a community, health education and promotion skills are desirable towards 

maintaining in improving health, productivity and socio-economic activities. These competencies 

includes:  

- Assess individual and community needs  

- Plan and develop health education programs  

- Implement health education programs  

- Manage health education programs and personnel  

- Evaluate health education and promotion programs  

- Write grants  

- Build coalitinus  

- Identify resources and make refereals  

- Develop mass media campaigns 

- Organise and mobilise communities for action, and so on.  

Relationship between Health and Economic Growth  

In order to explain the relationship between health and economic growth, it is necessary to 

understand the concept of health in a broad sense. Health is not only the absence of disease or 

illness; it is also the ability of people to develop to their potential during their entire lives. In that 

sense, health is an asset individuals possess, which has intrinsic value (an important source of well 

being) as well as instrumental value. In instrumental terms, health impacts economic growth in a 

number of ways. For example, it reduces production losses due to the worker illness, increases the 



277

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

productivity of adult as a result of better nutrition, and it lowers absenteeism rates 

and improves learning among school children (WHO, 2011).  

 Good health of individuals and communities allows for the use of natural resources that used 

to be totally or partially inaccessible due to illness. It permits the different use of financial resources 

that might normally be destined for the treatment of ill-health. When a family is healthy, the parents 

(father and mother) can get a job, earn money which allows them to feed, protect and their children 

to school. Healthy and well-nourished children will perform better in school and a better 

performance in school will positively impact their future income. In addition, health affects 

economic growth directly through labour productivity (WHO, 2017).  

 Outcomes from several studies seem to suggest that there is a positive correlation between 

health status and sustainable economic growth. The wide acceptance of this nexus prompted the 

prominence of health outcome in the millenium development goals (MDGs). In fact three of these 

goals are health specific while the others can also be regarded as health enhancing. Thus, the 

development of human capital becomes more impatient in many resource constraint countries like 

Nigeria (Idowu, 2014).  

 The impact of health on economic growth in Nigeria cannot be over emphasized. Most of 

the literatures that have incorporate human capital in the growth studies tends to pay greater 

attention on analyzing the impact of education on economic growth, while ignoring the role of 

health on human capital. There are two ways relationship between improved health and economic 

growth. Health and other forms of human and physical capital increases the pee capital GDP by 

increasing productivity of existing resources coupled with resources accumulation and technical 

change. Furthermore, part of this increased income is spent on investment in human capital, which 

results in further per capita growth. On the other hand, economic development results in improved 

nutrition, better sanitation, innovation in medical technologies; all this increases the life expectancy, 

and reduces the infant mortality rate (WHO, 2017).  

Health Education and Promotion Strategies in Economic Recovery  

 Health education and promotion towards recoverying the ailing economic situations in 

Nigeria emphasizes “upstream” approaches that work to address root causes poor health by 

changing the conditions and  environment in which people live walk nd play.  

 Accoridng to Ottawa Charter of 1986 health education and promotion strategies are 

interrelated and complement the intiatives of other programs, disciplines and sections. The effective 
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health promotion strategies are multi-faceted, long term and often require multi-

sectorial partnerships and strategies. They include:  

1. Strengthening community action: health education and promotion works through concrete 

and effective community action in setting priorities, making decisions, planning strategies and 

implementing them to achieve better health. At the heart of strengthening community actions is 

the empowerment of Nigeria. The communities will have ownership and contorl of their own 

endeavours and destinies. This action is also called: “building on community strengths and 

engaging communities in local action to address their needs.” 

2. Creating supportive environment: it is important to create safe, satisfying, nurturing and 

healthy environment in which people live, learn, work and play. The environments we live in 

are complex and interrelated and good health cannot be separated from when goals. Changing 

patterns of life, walk, education and leisure have a significant impact on health. Work education 

and leisure should be a source of health for people.  

3. Building healthy public policy: health education and promotion puts health on the agenda of 

policy makers in all sectors such as education, social services, justice and health, as wel as first 

nation leadership. This means that all decision makers need to be aware of the health 

consequences of their decisions. Healthy public policy requires the identification of obstacles to 

the adoption of healthy public policies in non-health sectors, and ways of removing them. The 

aim is to make the healthier choice the easier choice for policy makers.  

4. Developing personal skills: health promotion supports personal and social development 

through providing information, education for health, coaching and enhancing life skills. This 

will give people the skills needed to have more controln over their own health, their 

environments, and to make healthy choices. Personal skills to support life can be learned at 

home, school and community settings.  

5. Reorientating health services: health care has traditionally focused on providing clinical and 

curative services. The role of the health sector will shift to include a strong health promotion 

component. Healths will an expanded mandate to support the needs of individuals and 

communities for a healthier life.  

Similarly, the need for health education and promotion in primary health care system cannot 

be over emphasized. WHO, (2008) identified five major needs for health education in primary 

health care vis-visa in economic recovery and growth of a nation to include:  
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- Improve health: health education and promotion helps people improve their 

health in all stages of life. The health educator does this by visiting communities to give health 

talks as well as voluntary counselling on how to improve health and live a disease free life.  

- Improve decision making: health education and promotion helps people make better health 

decisions. To do so, the health educator often tailors their messages to the group they are 

educating; it explains the risks of unhealthy habits like smoking, excessive alcohol consumption 

and unprotected sex.  

- Fight disease: the goal of health education at the primary health care system is to minimize the 

occurrence of leife threatening illnesses. For example, the risk of diabetes and heart disease can 

be lessened with proper diet and exercise.  

- Fight misconception: health education helps to correct some misconception that affects 

people’s health. For example, in the northern part of Nigeria, where people believed that 

immunization is a means of putting an end to child bearing (family planning) can be corrected 

through health education.  

- Provide resources: health education provides educational resources in the form of fliers 

carrying health messages, posters and pamphlets. It also creates awareness on health services 

that are available for free or at minimal cost.  

In line with the theme of this conference which focuses on economic recovery, health 

education and promotion gives priority to improve living condition of the people beyond the present 

economic recession period so as to enhance better health living. Health education according to 

Johnson (2010) plays the following vital rolse in the implementation of primary health care 

component during economic recession and economic recovery period. The roles include: 

immunisation, maternity services, child health, communicable disease control, environmental 

health, nutrition, school health services, first aid services, drug education, accident prevenet and 

emergency service and family life education (Reproductive Health Education).  

Conclusion  

The need for health education and promotion in the health sector reforms cannot be over-

emphasised. Health education and promotion are effective tools in creating awareness on health 

problems, educating people on how to lead productive lives, and the following strategies; building 

healthy public policy, creating supportive environment, strengthening community action, 
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developing personal skills, fight misconception and provision of educational 

resources for information dissemination  

The practice of primary health care also cannot be effective without the inculcation of health 

education and promotion. The involvement of trained health education in the planning and 

implementation of primary health care system will help to remove obstacles to the effectiveness of 

the system. Health education therefore is a veritable tool in economic recovery in a developing 

country like Nigeria. 

Recommendations 

Having identified the role of health education and promotion as a tool for economic 

recovery in Nigeria, the following recommendations are suggested:  

• Health education and promotion should be accorded the right place on the health sector reforms, 

in schools and communities.  

• There is need for maintenance of minimum health standard, improved housing and environment 

conditions through health education and promotion strategies  

• Health education should be provided for the community members so as to make informed health 

decisions and also ways of preventing communicale diseases.  

• The role of health education and promotion in the just launched economic recovery and growth 

plan of the federal government should be strictly followed and implemeneted to bring about 

desirable change in behaviours and attitudes of the citizenry towards health matters and where 

economic issues.  

 
 
References  
 
Alma-Ata Declaration (1978) Primary Health Care, Geneva, World Health Organisation  
 
Centers for Disease Control and Prevention (2014) Washington, D.C.  
 
Gordon, D.T. (2008) Health Promotion in Developing Countries. Sundsvall Conference on 

Supportive Environments. Geneva  
 
http//:www.whocut/jpr/nph/doc/hp-glossary-en.pdf. Accessed 23 march, 2011.  
 
Idowu, D.O. (2004). The Impact of Health on Economic Growth in Nigeria. Journal of Economic 

and Sustainable Development, Vol. 5, No. 19 
 



281

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Johnson B.D. (2010). Roles of Health Education in Primary care Service. Journal of 
Environmental and Biological Science 12(4): 48-59 

 
Joing Committee on Termnology (2001). Report of the 2000 Joint Committee on Health Education 

and promotion termnology” American Journal of Health Education 32(2) 89-103  
 
Laurice, W; Donna, B & Lynne R. (2017). Health Education and Promotion, Kent State University, 

Quick Links  
 
New update (2017). A Cursory Look at Nigeria’s Economic Recovery and Growth Plan. FGN 

Quarterly Update Abuja.  
 
Omoleke, I.I. (2005). Primary Health Care Service in Nigeria, Constraint to Optimal performance. 

Nigerian Journal of Medicine, 14(2): 206-212  
 
Ottawa Charter (1986). Charter for Health Promotion. Geneva, World Health Organisation  
 
Thisday Newspaper (2017). What does Good Health Mean for the economic Recovery and Growth 

Plan? March 12th, Publications  
UNESCO (2010). Teaching and Learning for a Sustainable Future: UN Decade of Education for 

Sustainable Development  
 
United State Institute for Peace (2016). Washington State Department of Health  
 
Vanguard Newspaper (2016). National Bureau of Statistics Quarterly report on the Nigerian 

Economy  
 
Wikipedia (2016) Education and Economic Recovery in Nigeria  
 
World Health Organisation (1998). Health Promotion Glossary. Geneva  
 
World Health Organization (1986). Charter for Health Promotion, Geneva  
 
World Health Organization (2008). Primary health care available on 

http://www.who.int/org/speeches 10th January, 2015.  
 
World Health Organization (2011). Health and Economic Growth in Nigeria. Abuja, Nigeria  
 
World Health Organization (2017). MAC app store  
 

 

 



282

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

THE PLACE OF MATHEMATICS IN NIGERIAN EDUCATIONAL 
SYSTEM FOR ECONOMIC RECOVERY 

 S. J. JOB 
Mathematics Department, 

Federal College of Education, Kontagora, Niger State. 
Email: jobfcekontagora@gmail.com, 08135963583 

 
Abstract 
Science, Technology, Engineering and Mathematics (STEM) education is indisputably recognized 
worldwide as essential tools for effecting national development. This paper therefore looks at the 
place of mathematics in Nigeria educational system for economic recovery by discussing the 
meaning of mathematics, the importance of mathematics, mathematics as a subject in Nigeria 
educational system, concept of economic recession, and mathematics for economic recovery. It is 
recommended that there should be an increased awareness of the importance of Mathematics, 
Science and Technology Education, our roadside mechanics and other technicians with talents but 
lack training in a formal school setting could be helped to improve. This awareness could be done 
through seminars and workshops, more qualified mathematics teachers should be employed in all 
our secondary schools because of the position it occupies among the subjects offered in secondary 
schools and its applicability to life. Mathematics teachers should endeavour to relate mathematics 
concepts to real life situations. 
 

Introduction 

Wherever a person belongs in a society, he utilizes knowledge of mathematics in one form 
or the other. Not to speak of a president of a nation, an engineer, a businessman, an industrialist, a 
banker and a financer or a finance minister; a planner or a boss in a parastatal, even a labourer has 
to calculate his wages, make purchases from the market and adjust the expenditure to his income. 
Whosoever earns and spends uses mathematics. Counting, notation, addition, subtraction, 
multiplication, division, weighing, measuring, selling, buying and many more are simple and 
fundamental processes of mathematics which require immense practice. The knowledge and skills 
in these processes can be provided in an effective and systematic manner only by teaching 
mathematics in schools (Kulbir, 2006). In Nigeria, the long neglect of Mathematics, Science and 
Technology including poor funding of research and development are more responsible for her 
economic woes. However, according to Okafor [2012], it is now clear that Mathematics, Science 
and Technology have become part and parcel of the world’s culture and every person and nation 
now want to use them maximally for adequate development and improvement of the society hence, 
the implication of this sector of education to the nation economic recovery for Nigeria cannot be 
over emphasized. 
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The Meaning of Mathematics 

Mathematics is a branch of science, which deals with numbers and their operations. It involves 
calculation, computation, solving of problems etc. Its dictionary meaning states that, ‘Mathematics 
is the science of numbers and space’ or ‘Mathematics is the science of measurement, quantity and 
magnitude’. It is exact, precise, systematic and a logical subject. According to Ezeamenyi in Eze 
[2008] mathematics is the study of size, numbers and patterns. Galileo stated that, Mathematics is 
the language in which God has written the universe. Mathematics reveals hidden patterns that help 
us to understand the world around us. Now, much more than arithmetic and geometry, mathematics 
today is a diverse discipline that deals with data, measurements and observations from science, with 
inference, deduction, and proof; and with mathematical models of natural phenomena, of human 
behavior, and of social systems. It may also be defined as, ‘Mathematics is the study of quantity, 
structure, space and change; it has historically developed, through the use of abstraction and logical 
reasoning, from counting, calculation, measurement, and the study of the shapes and motions of 
physical objects.  

The Importance of Mathematics 
Mathematics is the most international of all subjects, and mathematical understanding 

influence decision making in all areas of life-private, social and civil [Anatomy & 
Walshaw,2009].It is the subject that enables scientists and technologists to develop relationships 
among biological, chemical, geophysical and physical qualities; understand and explain natural 
phenomena. Mathematics education is a key to increasing post-school and citizenship of young 
people. The knowledge of mathematics is an essential tool in the society today. According to Yara 
[2009], the contribution that mathematical knowledge and skills has made to economics, industrial 
and technological growths of modern world are quite obvious to almost everyone.  Statistics have 
shown that mathematics has a key role to play in job creation, wealth generation, poverty 
alleviation, economics and finance, management, business and enterprise, information technology, 
agriculture and natural resources which are the core components of vision 20;2020 [Iji,2014]. The 
Nigerian Government, having discovered the important role of mathematics and science in national 
development, declared 2012, “National mathematical year”. The Ministry of Education was 
mandated by the Federal Government to demystify mathematics through innovated teaching, since 
it is a key to national transformation [Nkechi, 2012].  

It was therefore noted that government’s commitment to mathematical sciences will 
invariably enhance the capacity of citizens to contribute to national development and increases 
productivity [Uka, Iji and Ekwueme, 2012]. Nigerian economic recovery cannot be sustained 
without Mathematics because; Mathematics has economic value since no business can thrive 
without proper mathematical and statistical system. In the nation economic activities, no progress 
will be made without adequate use of mathematics. It is the queen or mother of sciences. It should 
be used in the national development as an essential tool in many fields, including natural science, 
engineering and technology, medicine and social sciences. Applied mathematics is relevant to the 
national economic recovery because, it is the branch of mathematics that concerns itself with 
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mathematical methods that are typically used in science, engineering and 
technology; business and industry [Okafor, 2012]. 

Mathematical methods, structures and concepts have become indispensable to the 
functioning of the technological society. Indeed in this period of hi-technology and internet super 
highways, no nation can make any meaningful achievement, particularly in economic development, 
without technology, whose foundation are science and mathematics. In this present age of science 
and technology, the achievement of any meaningful economic development must be largely 
dependent on science and technology, which is also dependent on mathematics. Ukeje (1997) 
observes that improved scientific knowledge and the availability of modern technology, even if 
indigenous, will certainly increase economic productivity and viability. However, the state of 
science and technology is a function of the development and application of mathematics. Reference 
could be made of the ever-growing mathematical concepts and systems that are being applied 
effectively for the service of man. Examples of this abound in areas such as the application of 
system analysis to achieve cost effectiveness in various industrial and management systems, 
utilization of fuzzy logic and fuzzy control for equipment manufacturing and econometric in the 
solution of economic problems. Today mathematics in its various forms has found applications in 
economics, science, chemical and energy development, engineering and technology, that it has 
become a veritable and indispensable tool in national development. 

The significance of Mathematics in producing versatile and resourceful graduates that are 
needed for economic development cannot be over-emphasized. This is why Setidisho (1996) 
affirmed that Mathematics is a fundamental science that is necessary for understanding of most 
other fields in education. He stressed further that, it is glaring that no other subject forms such a 
strong force among the various branches of science. The Science Teachers Association of Nigeria 
(2002) referred to Mathematics as the central intellectual discipline of the technology societies. In 
his submission, Odusoro (2002) affirmed that the knowledge of science remains superficial without 
Mathematics. It therefore means that, the position of Mathematics in secondary school curriculum 
in Nigeria is important for scientific development. However, it is disheartening that research and 
data from National Examination Bodies like West African Examinations Council (WAEC) have 
shown a consistent poor performance in this subject. 
Mathematics as a Subject in Nigeria Educational System 

The coming of the missionaries introduced formal or Western education to Nigeria. In this 
system of education, mathematics occupied a central position in the school curriculum. This has 
remained the position in the Nigerian education system today, even with the introduction of the 6-3-
3-4 system of education called Universal Primary Education (UPE). The Universal Basic 
Education, (UBE), 9-3-4 came as a replacement of the Universal Primary Education and an 
innovation to enhance the success of the first nine years of schooling. The UBE involves 3 years of 
lower basic, 3 years of upper basic of primary school education and 3 years of Junior Secondary 
School education, culminating in 9 years of uninterrupted schooling, and transition from one class 
to another is automatic but determined through continuous assessment. Students spend six years in 
Secondary School, that is 3 years of JSS (Junior Secondary School), and 3 years of SSS (Senior 



285

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Secondary School). SSS curriculum is based on 6 core subjects completed by 2 or 3 
elective subjects. Core subjects are: English; mathematics; Economics; one major Nigerian 
language; one elective out of biology, chemistry, physics or integrated science; one elective out of 
English literature, history, geography or social studies; agricultural science or a vocational subject 
which includes: Commerce, food and nutrition, technical drawing or fine arts. 

 In this system, mathematics is a core subject from the primary through the junior secondary to the 
senior secondary school levels of the educational system. This important position occupied by the 
subject in the school curricula is borne out of the role of mathematics in scientific and technological 
development, a sine-quanor in national building. As Baiyelo (1987) observes, mathematics is 
widely regarded as the language of science and technology. This observation was also made by 
Abiodun (1997) when he stated that while science is the bedrock that provides the spring board for 
the growth of technology, mathematics in the gate and key to the sciences. Ukeje (1997) in 
acknowledging the importance and contribution of mathematics to the modern culture of science 
and technology stated that “without mathematics there is no science, without science there is no 
modern technology and without modern technology there is no modern society. In other words, 
mathematics is the precursor and the queen, of science and technology and the indispensable single 
element in modern societal development”. Mathematics, education is therefore indispensable in 
nation building. 

Since the introduction of formal education in Nigeria, mathematics education has gone 
through several developments. From the era of formal Arithmetic, Algebra, Geometry and the likes 
through the period of traditional mathematics and the modern mathematics controversy to the 
present everyday general mathematics. These changes have always been necessitated by the 
realization of the role mathematics should play in the nation’s scientific and technological 
development as well as responses to societal needs and demands (Aguele, 2004). The World today 
is aptly regarded as a global village, characterized by computer and information technology. This 
age has brought with it lots of sophistication in mathematics to be able to sustain these 
developments.  

The Concept of Economic Recession. 
The National Bureau of Economic Research (NBER) defined a recession as “a significant 

decline in economic activity spread across the economy, lasting more than a few months, normally 
visible in a real gross domestic product (GDP), real income, employment, industrial production and 
wholesale-retail sales.” Economics recession can also be define as a negative real GDP growth rate 
for two consecutive quarters (say first and second quarters). Judging by the above definition Nigeria 
is experiencing economic recession currently, since her first and second quarters growth in 2016 are 
-0.36% and -1.5%. Although, the second definition a times might be mis-leading because recession 
can quietly begin before the quarterly Gross Domestic Product reports are out. 
      The major cause of economic recession in any economy as enumerated by Orodo (2016) may 
include: 
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- Higher inflation, a general rise in price of goods and services-leading to low 
purchasing power. 

- Accumulation of debts servicing especially foreign debts. 
- High-interest rate-discouraging investors. 
- Fall in aggregate demand, fall in wages, income. 
- Mass unemployment and general loss of confidence on the government due to economic 

indices. 
From the above causes of economic recession, it is worth noting that our political leaders need 
foundation of mathematics knowledge to plan and execute their agenda for Nigerian economy 
and the welfare of her citizens. 

Mathematics for Economic Recovery 
To develop scientifically, technologically, economically, politically depends on the 

manpower the country has acquired. This man power includes the mathematics teachers, engineers, 
medical doctors, technologist and others. In order to produce future scientist and technologists in 
quality and quantity that are self-reliant, the knowledge of mathematics is paramount. 

Mathematics and technical education are necessary for the sustainability of our nation 
economy. This is because they are instruments per excellence for social and economic reformation, 
reconstruction and then transformation. Consequently, the implications therefore, are using 
mathematics science and technical education to: 
- inculcate transparency and good governance in people.  

- develop sustainable 21st century skill;  

- develop appropriate technology  

- evolve appropriate private–public partnership; and  

- inculcate adequate entrepreneurial and ICT skills in our youth.  
Okafor [2008] agrees with the above implications and also stressed that, adequate mathematics, 
science and technology is needed to sustain nation economy. 

Although all careers require a foundation of mathematical knowledge, some are 
mathematics intensive. More students must pursue an educational path that will prepare them for 
lifelong work as mathematicians, statisticians, engineers, and scientists. In this changing world, 
those who understand and can do mathematics will have significantly enhanced opportunities and 
options for shaping their futures. Mathematical competence opens doors to productive futures. A 
lack of mathematical competence keeps those doors closed. 

The main aim of education is to help the children to earn their living and to make them self 
independent. To achieve this aim mathematics is the most important subject than any other. It helps 
to prepare students for technical and other vocations where mathematics is applied e.g. engineering, 
architecture, accountancy, banking, business, even the agriculture, tailoring, carpentry, surveying, 
and the office work requires the knowledge of mathematics. 
Recommendations 

 The dynamic nature of Mathematics, Science and Technology Education must be 
appreciated by the government at all levels. Teachers should therefore be exposed to regular 
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training to keep abreast with current trends. There should be a periodic review of the 
curriculum to suit evolving technologies. Training methods should also change. Students should be 
engaged in field work and made to write reports.  

 Government should encourage the commercialisation of successful research in 
Mathematics, Science and technology in our institutions of higher learning. This will lead to 
innovations and inventions and create “technology incubation centres” near people.  

 There should be an increased awareness of the importance of Mathematics, Science and 
Technology Education. Our roadside mechanics and other technicians with talents but lack training 
in a formal school setting could be helped to improve. This awareness could be done through 
seminars and workshops.  
 More qualified mathematics teachers should be employed in all our secondary schools 
because of the position it occupies among the subjects offered in secondary schools and its 
applicability to life. 

Mathematics teachers should endeavour to relate mathematics concepts to real life 
situations.  
Conclusion. 

This paper reviewed the place of mathematics in the Nigerian educational system. It looked 
at the important of mathematics for recovery of economy in Nigeria and reported that mathematics 
has a great role to play in all sphere of nation economy. Efforts must be made by stake holders to 
put mathematics education a priority for citizens in order to propel the nation for a dynamic 
economy in this new millennium. 
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Abstract 
This article reviews various efforts as well as challenges faced as government worldwide and 

educational policy makers in trying to encourage science subjects and careers among secondary 

schools students’ especially in Nigeria. Such efforts are important because of the consistent decline 

in students’ positive attitudes and interest towards science subjects and the consequent poor 

performance in Senior School Certificate Examination (SSCE). It also distilled the roles of science 

teachers in improving the students’ personality such as attitudes and interest towards science in 

order to raise students’ performance in science subjects This role may be achieved through their 

pedagogy expertise which is measured by the degree to which they are able to produce the desired 

behaviours in their students. The level of this change is dependent on how much each of the 

students’ learning domains especially affective is stimulated in relation to cognitive and 

psychomotor. The review thus encourages science teachers to employ all forms of active learning 

instructional strategies to improve attitudes and interest in science subjects and consequently their 

love for science based careers. 

Keywords: Active Learning, Economic Recovery, Attitude, Affective domain 

 

Introduction  

The awareness of the vital role of science and technology in national development has 

prompted both the developed and developing countries of the world to include science and 

technology subjects in their school curriculum to carry out various educational reforms in such 

areas (Oriahi, Uhumiavbi and Aguele, 2010). In Pakistan for instance, more students are being 

encouraged to study science in order for the country to earn a respectable status among international 

community by influx of new scientists (Muhammad, Hafiz and Harrison, 2012). In Greece, the 

curriculum of the first three years in high school (grades 7-9) made it compulsory for every student 
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to study science (Mavrikaki, Koumparou, Papacharampous and Trimandidi, 2012). 

In the United States of America and United Kingdom, several curricular reforms geared toward 

science education such as Conceptual Oriented Program in Elementary Science (COPES) and 

Nuffied Foundation Junior Science Project (NFJSP) have been developed respectively (Oriahi et al, 

2010). In Africa, the Africa Primary Science Program (APSP) was developed which later gave rise 

to Science Education Program for Africa (SEPA). 

In Nigeria, the Ford Foundation of 1964 which experimented with elementary science 

project in Awo-Omama was founded (Yoloye, 1982). This national consciousness has made Nigeria 

government to adopt a pragmatic science oriented policies and programmes through bodies such as 

the Nigeria Education Research Council (NERC) and the Comparative Education Study Adaptation 

Centre (CESAC) which has led to a number of curricular reforms. All these reforms are in line with 

the National Policy on Education, which stipulated that, the secondary school education should 

equip students to live effectively in modern age of science and technology (FGN, 2004). The 6-3-3-

4 system of education was adopted as a follow up of Adebo’s commission in pursuance of this. The 

first three years of junior secondary education cares for the pre-vocational subjects while the three 

years of senior secondary education caters for sciences and vocational subjects (Oriafo, 2002). 

Lastly, science and technology oriented awareness has resulted in  the establishment of special 

science schools, polytechnics, colleges and University of Science and Technology in Nigeria 

(Oriahi et al, 2010). 

Despite these efforts toward improving science teaching and learning by various 

government and nations, there is a consistent decline in the students’ interest, performance and love 

for career choice in science and technology (Awan, Sarwar, Naz and Noreen, 2011). In the United 

Kingdom for instance, majority of students between ages 10-11 who enjoyed science and view 

science in a positive light tend to have decline positive attitude towards it, with about only 17% of 

them aspire a career in science as they transit from primary to secondary school (Archer et al, 

2010). In Sweden and Australia course content boredom make students who initially aspire for 

careers involving science to give it up for non-science careers in order to satisfy their interest 

(Lyons, 2006). Students from East Asia countries of Japan and Korea are found to have more 

negative attitudes to both mathematics and science than pupils from other participating countries 

despite being top in an international comparison on science achievement tests (Schreiner and 

Sjoberg, 2007). 
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Similar trend is observed in Africa. In Kenya, there has been a national 

outcry due to the continuous characteristic poor performance in national examinations especially in 

core subjects such as mathematics and the sciences (Mukhwana, Chelagat and Magdaline, 2013). 

This has been linked to the inherent phobia for science among secondary school students. In 

Nigeria, most students tend to prefer non-science subjects such as Economics, Banking and finance 

and Literature to science subjects such as Physics, Mathematics, Chemistry and Biology (Okoli, 

1995), even in Biology that appear to be popular, judging from the enrolment rate every year, the 

performance is depressingly poor (Oriahi et al, 2010). This has generally being reflected in the poor 

performance in science subjects in secondary schools. The table below shows the percentage of 

students’ performance in May/June examination between years 2006-2011 in Nigeria. 

 

Table1: Performance of students in the May/June WAEC Senior School Certificate 

Examination, 2006-2011 

              Year Percentage pass (%) 

                2006                 22 

                2007                 20 

                2008                 26 

                2009                 26 

                2010                 23 

                2011                 30 

  Source: Sun News (2011) in Aina (2013) 

Clarification of concepts 

Affective learning is highly interconnected and related to cognition (Nasbit and Mayer, 

2010). This connection lies in within the mental frameworks sometimes called schemas which 

provide structure for knowledge, including affective and conceptual knowledge residing in personal 

memory (Dole and Sinatra, 1998; Johnson and Munakata, 2005). Human beings are said to be born 

with a relatively small number of undeveloped mental schemas which branch into more specialized 

and intricate schemas as we grow (Quartz and Sejnowski, 1997). Students move from novices to 

experts within knowledge domains as these schemas become complexly interconnected (NRC, 

1999). Affective outcomes of science instructions are as important as cognitive (Shulman and 

Tamir, 1973), this has made science educators to attribute great importance to it (Sjoberg, 2002; Oh 
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and Yager, 2004). The affective domain is characterized by a variety of constructs 

such as attitudes, preferences and interest (Trumper, 2006). A good number of science education 

reforms have emphasized the improvement of students’ attitudes and interest because this construct 

(affective) has been described as the basis for both intellectual preparedness and motivation in 

learning. 

An economic recovery is a phase of the business cycle following a recession during which 

an economy regains and exceeds peak employment and output levels achieved prior to downturn. 

This phase is usually characterized by abnormal high levels of growth in real Gross Domestic 

Products, employment, cooperate profits and other indicators. 

Recently the Federal Government of Nigeria launched the much awaited economic 

Recovery Plan. A major aim of the plan is to: “Seek to eliminate bottlenecks that impede 

innovations and market based solutions, recognizes the need to leverage Science Technology and 

Innovation (STI) to build a knowledge based economy in order to change Nigeria from import 

dependent nation to a producing nation” (Vanguard, 2017) 

Attitudes and interest of students toward science 

According to Ary, Jacob and Razaviah (1972), attitude is the total sum of a person’s 

inclination towards a certain type of object, institution or idea. Gronlunds (1976) provided a holistic 

description of attitude to embrace all aspects of personality development such as individual interest, 

motives, values, vocational adjustment derived from vocational pursuits and other phases of one’s 

daily live. Since attitudes of a student affect his sum total personality, his academic performance 

which is subsequent result of learning at any educational level is also influenced. Rigid stereotyped 

attitudes affect achievement in subjects particularly sciences where flexibility of outlook is 

necessary (Crissy in Adodo and Gbore, 2012). This and other various negative attitudes are 

important factors causing failure in subjects like mathematics and the sciences (Ifayefunmi, 1984). 

This is true of Nigeria students where very few of them have love for studying science and those 

who study it intended using it as a job ticket (Adodo and Gbore, 2012). 

In the opinion of Bolarin (1988), interest is the key to educational success because learners 

will learn better in subjects of which they have some degree of likeness as a result of higher devoted 

attention. Lavin (1965) opined that interest and learning achievement reinforces each other, this 

means that interest can serve as motivating factor of attention and thus enhancing good memory of  

the learners. This therefore minimizes the level of learning difficulty for students with good 
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personalities, right attitudes and high level of educational interest in a particular 

subject (Adodo and Gbore, 2012). Attitude and interest are interrelated, a positive attitude 

according Simpson and Oliver (1990) lead to a positive commitment to science that influences 

lifelong interest and learning of science. No wonder major science education reform efforts in 

Africa have emphasized the improvement of students’ attitudes towards science subjects. Therefore, 

efforts must be made to see that students develop the right attitude to the learning of science and 

where such is hindered by teachers or any other factors, attempt must be made for necessary 

adjustments (Adodo and Gbore, 2012). 

 

Roles of teachers in stimulating students’ interest towards science 

Teachers are the prime executors of government policies on education and such, a number 

of sterling qualities are expected of them for effective visionary as this could assist them to enhance 

teaching effectiveness, productivity and educational excellence in schools (Adebile, 2009). 

Teacher-related factors in any educational system are conditions at the teachers’ dispensation that 

have influence on the teaching-learning process and hence the performance of students, these 

include teacher attitude, choice of teaching methodologies and utilization of available resources 

(Mukhwana et al 2013). Therefore whenever teachers manipulate these conditions during teaching-

learning process, they must realize that giving a more active role to students and them becoming 

more attentive to what the students say about their learning experience would be of tremendous 

benefits for schools and students alike (Hargreaves, 2004; Whitty and Wisby, 2007). This new role 

of teachers will ensure academic performance of students being linked with their conceptions, 

attitudes, interest and goal in science (Marrikaki et al, 2012). 

However the inability of some teachers to effectively manipulate these factors under their 

control has significantly contributed to the negative attitudes, lack of interest and poor performance 

in science subjects we are presently experienced among Nigerian secondary school students. 

Teachers methods of teaching many at times look complex and such will make it hard for students 

to understand the concept been taught thereby making them to develop negative attitudes towards 

science. According to Bassey (2005), several problems are associated with conventional method of 

teaching as a result of perceived incompetence among the teachers. Teachers using varied teaching 

methodologies exert profound positive effects on learners’ interest and understanding. This was 

why Agusibo (2008) opined that theoretical aspect of teaching alone will not make learners know 
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the rudimentary fact of most science subjects. Moreover, teacher-centered 

transmissive pedagogy should be discouraged when teaching science but rather an environment 

where students can satisfy their curiosity is created. This will eventually enhance the cognitive 

development of students (Folorunso, 2006) since efficient learning is borne out of curiosity 

especially at the first stage of intellectual development (Adebile, 2009). The idea that science is 

boring (White and Harrison, 2012), abstract and irrelevant to live (Owolabi and Oginni, 2012) 

among students should be reversed by teaching methodologies which incorporate affective learning 

strategies to enable them to connect what they learn in science lesson and real world science. This 

will enable them to be aware and choose from a range of career opportunities in the field of science. 

Science teachers according Munro and Elsom (2000) are sources of information to students 

and their influences on pupils’ subject choice are far reaching. Their verbal and non-verbal 

enthusiasm about science has great effect on stimulating interest and positive attitude in students 

towards studying science. This was why Robert (2002) said that “teachers’ subject knowledge and 

teaching style are vital factors, but it is often their enthusiasm that capture pupils interest and 

motivate them to study a subject” this implies that teachers attitudes in and out of the class is very 

important in entrenching love for science subjects in the students. Therefore negative attitudes and 

dispositions should be avoided by science teachers. According to Galton (2009), many of the 

science enthusiastic students moving from primary to secondary school are disappointed because of 

the disparity between primary and secondary science teaching with some secondary school teachers 

dismissing what they have been taught in primary science on the assumption that they were over 

simplified or wrong, a fresh start which alienated many pupils. Some science teachers are quick to 

dismiss their weak students as non-starters in the subject while others mystify science subjects 

instead of popularizing (Mukhwana et al. 2013). Girls are the major victims of such negative 

attitudes that portray science as a male domain (Ibid, 2000). That was why Osborne, Simeon and 

Collins (2003) stress that there is still a bias against physical sciences held by girls. 

Effective use of available teaching resources is a key to learning and motivation of students’ 

interest towards science subjects. Visual teaching aids such as models, charts, animated pictures and 

outdoor teaching experiences such as excursion and field trips promote science learning and 

performance (Eaton, 2000; NTI, 2008; and Nsofor, 2010). Science teachers are therefore 

encouraged to use all manners of learning experiences, both classroom and outdoor strategies to 

awaking positive attitudes and interest of students towards science subjects. 
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Encouraging science base careers through active learning strategies 

The main aim of education is to effect the necessary positive changes in the behavior of 

students. Teacher effectiveness therefore could reasonably be assessed by the degree to which he 

has produced the desired behavoiur in his students (Imhanlahimi and Aguele, 2006). Such changes 

cannot be solely attributed to ‘cognitive style’ but also to affective orientation (Emina, 1986). This 

is because an affective construct has been described as the basis for both ‘intellectual preparedness’ 

and motivation in learning (Bassey, Umoren and Udida, 2008). The way an individual perceive and 

process information is the key factors determining how much such an individual learn and acquire 

knowledge. Students perceive reality differently by stimulate information in their minds using 

different methods (Yildirim, 2010). Some recognize reality by feeling, some by watching, some by 

thinking and others by doing (MacCarthy, 1987). Involving all these areas of students learning 

during instructional delivery makes them to be proactive and learn more during teaching and 

learning process. 

Active learning instructional strategies include a wide range of activities that share the 

common element of involving students in doing things and thinking about what they are doing 

(Bonwell and Eison, 1991). According to Eison (2010), active learning instructional strategies can 

be created and used to engage students in 

• Thinking critically and creatively 

• Speaking with a partner in a small group or entire class 

• Expressing idea through writing 

• Exploring personal attitude and value 

• Giving and receiving feedback 

• Reflecting upon the learning process 

Whenever a teacher employs these strategies, he or she spends more time helping students 

to develop their understanding and skills and lesser time transmitting information. They also 

provide opportunity for students to apply what they are learning and also receive immediate 

feedback from peers or the teacher. The significance of active learning instructional strategies is 

expressed in these sayings: 

                                                           “Tell me and I’ll listen      

      Show me and I understand     
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                            Involve me and I’ll learn”                           

                              (Teton Lakota Indians) 

 

                                                            “I hear and I forget       

                  I see and I remember      

      I do and I understand”      

       (Asian proverb) 

 

Below are highlight of some commonly used active learning instructional strategies 

• Purposeful questioning 

• Classroom demonstrations 

• Infusing humour into class session 

• Use of popular films to stimulate critical thinking 

• Connecting course content with current events 

• Transforming study guide into puzzles 

• Educational games 

• Integrating debate into course assignment 

• Creating field trips and excursion 

• Using formative/summative assessment strategies 

• Group presentations on some topics 

Challenges to active learning strategies 

Several researchers (Munro and Elsom, 2000; Dillon, Rickinson, Teamey, Morris, Choi, 

Sanders and Benefield, 2006; Eison, 2010) have identified the following as obstacles to the use of 

active learning instructional strategies by teachers. 

• Possibility of not covering much of the contents in the class within the available time 

• It involves much of pre-class preparation 

• Difficult to implement in a large class 

• Most of the teachers always want to exhibit their lecture delivery mastery in class 

• Lack of materials or equipments to support active learning instructional strategies 

• Many students resist non-lecture approaches 
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• Fear and concern about health and safety especially if it involves outdoor 

learning 

• Many teachers lack confidence to plan and implement active learning instructional strategies 

 

Conclusion 

Science, Technology, Engineering and Mathematics have been identified as the bedrock of 

development all over the world and Nigeria is an exemption to this fact. Students’ attitudes, interest 

and choice of career in the field of science have been declining and consequently their performance 

in Senior School Certificate Examination (SSCE) which serves as a stepping stone for higher study 

in the field of science have been disappointing. Several factors have been identified as banes behind 

this ugly trend in Nigeria. Science teachers therefore have huge responsibility to reverse this 

phenomenon in our educational system. This can achieved when teachers have favourable attitudes 

towards teaching, utilization of available resources and a shift or modifications of the traditional 

lecture method of lesson delivery to various forms of active instructional strategies that will 

enthused and raise students interest and attitudes toward the learning of science in our secondary 

schools. 

Recommendations 

The following recommendations are therefore made in order to entrench the culture of active 

learning instructional strategies among science teachers in Nigerian secondary schools. 

• Educational policy makers in Nigeria should modify our science curriculum from the 

present content drive style to an environmental friendly and activity based 

• The teachers are encouraged to popularize science and not to mystify it during lesson 

delivery by relating lesson taught in class with the students’ environment 

• Young students transiting from primary to secondary school should be exposed to more 

outdoor learning experiences so as to sustain their interest in learning science 

• Science teachers should provide some career counseling to their students during classroom 

discussions and not to leave this responsibility only to the school counselors who may not 

be too knowledgeable about many of science based careers 

• More teachers should be employed and infrastructures provided for schools so that the large 

class size currently experienced in our schools can be reduced in order to accommodate 

active learning instructional strategies. 
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• Teachers should be bold enough to plan and implement all forms of active 

learning instructional strategies in order to drive the objectives of the lesson 

• Science teachers should encourage their seemly weak students as well as given both males 

and females equal opportunity to participate in class activities. 
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Abstract  

Sports have existed with education since time immemorial, when man developed skills like hunting, 
handling of weapons, tests of strength, endurance and courage. This paper is aimed at 
repositioning physical and health education for economic recovery. The paper analyzed Education 
and Sports Policies, Education and Sports Policies as Related to School Sports, Curriculum and 
Pedagogical Innovation in Sport Teaching, Impacts of Recession on Physical and Health Education 
in Nigeria and challenges of Sports in the development of education in Nigeria. Finally, the 
papercritically analyzed the Strategies for Repositioning Physical and Health Education for 
Economic Recovery 

Key Words: Education, Economy, Health, Physical, Recovery, Nigeria. 

 

Introduction  

Economic analyses of sports have become very popular in the last decades (Sloane, 2006). 
While the focus of most studies is on labour markets, labour-management relations, wage 
determination, and finance in professional sports like baseball, basketball, football, and soccer, only 
few research deals with the impact of repositioning physical and health education on economic 
outcomes. Equally, the economic literature about human capital mainly focuses on formal education 
and on-the-job training. Other forms of human capital investments like out of school activities of 
students (e.g., sport) are largely neglected. Against this backdrop, this paper is directed at 
repositioning Physical and Health Education for economic recovery in Nigeria. In doing so, the 
paper beam its search light on the overview of education and Sports Policies as it Relates to School 
Sports in Nigeria and the strategies that can be adopted to put Physical and Health Education on the 
path of quick economic recovery.  

Education and Sports Policies in Nigeria  

As far back as the 1969 National Curriculum Conference, the Nigeria government has made 
effort to lay a solid foundation for Physical Education. Taiwo (1980) stated that the conference 
reviewed past educational goals and identified the new course to chart with a view to setting new 
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goals according to the present needs of society. The National Policy on Education 
(NPE) evolved from the recommendations of the National Conference. Largely, the NPE took 
cognizance of the needs of the Nigerian child at all levels of learning. In the same vein, the subjects 
offered in the curriculum were given prime attention. Kehinde and Adodo (2011)the policy 
accorded Physical Education equal status with other school subjects. It further prescribed that 
Physical and Health Education (PHE) should be made compulsory at the Junior Secondary School 
level, and optional at the Senior Secondary School. The subject is now taught in Colleges of 
Education and the Universities in Nigeria. Government recognition of the importance of PHE was 
further reinforced with the enactment of the 2000 and 2009 National Sports Development Policy. 
Significantly, the emergence of the Sports Development Policy provided the desired catalyst to 
boost sports organization and administration in institutions. This also included other areas as: 

a) International sports   
b) Indigenous sports   
c) Management of sports facilities and equipment   
d) Sports federation  
e) Associations and clubs   
f) Grassroots sports   

While it is very important to examine the origin of policy prescription in PHE and sports 
development in general, this paper will however focus more in the area of repositioning Physical 
and Health Education for Economic recovery. This is partly due to current economic recession that 
Nigeria is passing through since the second quarter of 2014, but officially announced by the 
Nigerian government in 2016. The concern of this paper is also to look inward the potentials 
embedded in PHE that can be harnessed to create wealth that can contribute towards economic 
recovery in Nigeria.  

Education and Sports Policies as Related to School Sports 

According to Kehinde and Adodo (2011) the recommendations of the 1969 Curriculum 
Conference which evolved as the Nigeria National Policy on Education (NPE, 1977) gave Physical 
Education (PE) a new status. P.E was formally recognized as a school subject just like every other 
subject. There is no denying that P.E as a school subject has its implication for health, physical skill 
and moral value and character development of the child. In this context, and to fully develop the 
totality of the individual using physical education and sports as the vehicle, the elementary and 
secondary schools are seen as appropriate starting point. Notably, even from pre-school, the culture 
of play is imbibed in the young learner. In this regards, and as prescribed in the NPE (2004), some 
of the goals which the pre-school seeks to achieve include: 

i. Molding the character and developing sound attitude and morals in the child   

ii. Developing in the child the ability to adapt to his changing environment.   

iii. Giving the child opportunities for developing manipulative skills that will enable him function 
effectively in the society within the limit of his capacity. 
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To meet the above stated needs, the curriculum of pre-school just like that of 
primary school was expected to include physical and health education. Significantly, physical and 
health education as a school subject has the   capacity to increase the individual’s ability and desire 
to participate in socially responsible ways in and out of school (Taggart, 2003 as cited in Kehinde 
and Adodo, 2011).Dankadai (2001) argued that, it is this perceived importance of the subject in the 
wholesome development of the individual that led the National Policy on Education (NPE) to 
specifically recommend that specialist physical education teachers be trained and employed to teach 
the subject at the primary school stage. Unfortunately, inconsistency in physical education policy 
implementation in schools may have been responsible for the poor handling of the subjects in our 
schools. What seem prevalent is a situation where the decision to teach  P.E is left to choice. This 
no doubt contradicts the prescription of the NPE.  

However, by way of reducing drastically, this nonchalant attitude to P.E at the school level, 
the National Sports Development   Policy (1989) revised under article 8 sub-sections 9 made the 
following provisions: 

i. Participation in sports shall be compulsory in primary, secondary schools and institutions of 
higher learning.  

ii.  The Federal Government through Federal Ministry of Education shall provide facilities and 
funding for sports in institutions of learning at all levels (NSDP. 1989; NSP, 2009) 
In addition to the above policy prescriptions, Kehinde and Adodo (2011) observed that the 

Ministries of Education and Sports have also been useful in emphasizing PE in schools. However, 
how well these policies are translated to concrete reality at the schools’ level leaves cause for 
concern.  

Curriculum and Pedagogical Innovation in Sport Teaching    

Internationally, physical education has struggled to break free from the shackles of physical 
training (Kirk, 2010; Tinning, 2010) and traditional ideas about physical competencies (Kirk, 2010; 
Laker, 2002). Despite cognition being generally regarded as arguably the most useful and valuable 
aspect of any field of education (Felshin, 1972; Green, 1998), its marginalization in sport teaching 
has repeatedly left physical education open to criticism that it is essentially non-academic and, 
therefore, extraneous to the purposes of education (Alexander & Luckman, 2001; Alexander, 
Taggart & Thorpe,1997; Green, 1998.  

Impacts of Recession on Physical and Health Educationin Nigeria.  

In the Nigerian context, the largest part of financing of education and sports comes from the 
Federal, State and Local government. As a result of economic recession, education budgets receives 
further cuts. Fapohunda (2012) observed that economic recession reduces the ability of the 
economy to fight off the underlying sicknesses of unevenly distributed wealth. The economic 
recession has result to increase in the level of unemployment and hardship among the populace, it 
reduces the ability of schools most especially the collages of education in Nigeria to render services 
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or properly organize physical and health education programmes according to global 
best standard practice to both the schools and outside school community.  

During economic downturn, the demands for services such as use of sports faculties in 
colleges that are partially commercialized decreases. The severity of the recession is the extent to 
which the recession has reduced the demand for services of Physical and health education. 
Srinivasan, Rangaswamy and Lilien  (2005) stated that the greater the perceived severity of  the 
recession, the fewer the choices managers have in responding to the recession and are therefore less 
likely to treat recession as an opportunity. Under pressure from hostile environments, Physical and 
health education professionals may seek strategies that are perceived to be less risky and focus on 
the conservation of scarce resources (Koberg, 1987).   

Economic recession affects human resources, a recession is a period that results in cut in 
expenses across the board including human resources budgets. As a result Physical and health 
education professionals will need to take practical steps to curtail the effects of recession on 
physical and health education. Amissah and Money (2015) argued that a drop in sales and profits of 
an organization will inevitably lead management to consider laying off employees, especially the 
poor performers. Training programmes for physical and health educators will be affected. All these 
will lead to unintended consequences. As a result of these cuts, productivity drops and employees 
suddenly feel less secure in their own jobs. The 2009 worldwide recession had a devastating effect 
on job loss and unemployment rate.  

Economic Recession can have health consequence on teachers of PHE Work is an organic 
element of life. In modern society, work and employment are so closely related that unemployment 
causes great damage for most of those who are left without a job (Warr 1987), or for those who are 
employed with poor remuneration. Economic recession is associated with salary cut and cutting 
down the size of work force, this can have psychological effects on teachers of PHE as an 
illustration, the current practice in some states in Nigeria where workers’ salaries is at the mercy of 
state Governors, where in some cases they pay salaries in percentages due to economic recession.  
This can results to poor performance among Physical and health educators. Opeyemi (2008) 
observes that there are cases of unemployment, retrenchments, downsizing and layoffs, which 
served as indications to a troubled economy. Opeyemi (2008) further argued that “What is worse is 
that individuals have nowhere to turn to except indulging in misconduct and societal condemned 
activities such as, advanced fee fraud and corruption among others.  

Challenges of Sports in the Development of Education in Nigeria 

Physical and Health Education and sport like every other aspect of education in Nigeria 
have faced diver’s challenges, constraints or problems. Okediji (2015) presented some of the 
challenges of sports in the development of education as follows:  

Inadequate Funding: The funding of education in Nigeria since the colonial era has been a major 
challenge, because the budget allocation for it was usually small compared to the amount needed to 
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fund it. Most states in Nigeria up till date have not been able to meet up with the 
minimum of 26 percent that the United Nations organization recommended for education vote in 
the budget. It is based on this under-estimation of education in the yearly budget that sporting 
activities and Physical and Health Education suffer at all levels of education in Nigeria 

Mismanagement of Funds: The issue of embezzlement, misappropriation of funds, wasteful 
expenses, corruption and misrepresentation have over the years culminated major barriers to the 
development of education and society through sports in Nigeria.  

Managerial problems: There are certain managerial problems facing the field such as 
misappropriation of organizational goals, partiality towards supporting one programme at the 
expense of the other or in the disbursement of funds, inability to take prompt and quality decisions, 
inadequate professional preparations ahead of major sporting event or school examination in 
Physical and Health Education. This area affects the Nigerian Colleges of education among others.  

Inadequate Infrastructural Facility: Some of the sporting facilities, school buildings and 
instructional materials in Nigeria were either not available or dwindling in quality. These have 
accounted for poor performances in both local and international competitions, even in internal and 
external examinations. 

Inadequate Personnel: In certain courses on Physical and Health Education at all levels, there is 
lack or insufficient teachers and lecturers to handle the subject or courses. Sports coaches and 
experts are also inadequate in outdoor, indoor games and various sport clubs. 

Inadequate Training. Necessary workshops and seminar to supply and update global information 
on sports and Physical and Health Education were either not made provision for, pegged down, 
placed embargo-on or inadequate. In some cases because of corruption which has eaten deep into 
the fabrics of the system, funds meant for training were diverted.  

Low Remuneration: Most of the teachers and lecturers in Physical and Health Education, 
facilitators, coaches, health specialists, administrator’s referees and club members were not 
properly reinforced with fat salaries and appropriate allowances.  

Strategies for Repositioning Physical and Health Education for Economic Recovery 

There are various strategies that can be explored to reposition Physical and Health 
Education for Economic Recovery. However, it is the desire of this paper to present the following 
strategies that can be used to reverse the slide in the economic activities in Nigeria. The strategies 
include the following: Outsourcing, Positive Orientation and Team Culture, Learning, Focus of the 
Leadership, and Entrepreneurship Education. 

Outsourcing: Bryson (1999) used “outsourcing” to mean contracting out of services to a third party 
to manage on the organization’s behalf. In some instances, it involves the transfer of ownership and 
responsibility for assets from the organization to the vendor. Outsourcing describes how services 
are obtained although the term outsourcing and its practice have been more prevalent in the 
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business sector of the economy; it has recently become a persistent and controversial 
topic among educators as a result of the financial reduction to the education sector of the economy. 
In our institutions of higher learning, most especially Colleges of Education, they get their financial 
subvention from the federal, state and sometimes even the private organizations. Usually the 
subvention is inadequate. Services that can be outsourced may include fitness training, treating 
people suffering from stroke and other consultancy services may attract substantial revenue that can 
argument the shortfall of revenue from government sources. This activities can contribute in 
stimulating the economy, because economic activities is what it takes to recover economically.  

Positive Orientation and Team Culture: This has to do with paradigm shift in work culture and 
values. The aim is to change from busyness to effectiveness as being busy does not connote 
effectiveness. Being busy and working hard without focus does not translate to results the 
organization needs to be effective. Reorientation on the part of everybody becomes the in thing 
(Fapohunda, 2012). In the case of a positive team culture, the emphasis is on shared vision, 
strategies and belief in team culture because of the positive value addition of synergy. Physical and 
health education professionals should at this time of economic recession give hope and lift their 
staff from negativity to positivity. A positive team culture stresses collectivism, and cooperation.  

Learning: Is a key strategy that opens the individual employee to knowledge beyond his/her 
immediate reach. It helps to bring a strong barrier against failures and landmines that may 
negatively affects Physical and Health Education as a whole. Learning assist the worker to open up 
to new initiatives, ideas and best practices that can generate or create wealth.  

Workshop and Conferences: There should be workshops and conferences to enable comparing 
notes on experiences and learning from others. Staff, equal opportunities and redeployment could 
be explored. Everyone needs to have a re-assessment; individuals should know their strength and 
capabilities. Cameron (1994) quoted in Fapohunda (2012) holds that the age-long belief in white 
collar jobs should be demystified. Where the need for retrenchment or downsizing comes up as a 
necessity, there should be in place proper counseling to empower affected employees to have 
positive orientation in such situations. There should be pre-retirement workshops and incentives for 
early retirement. In this regard Physical and health education professionals who retired from active 
service can as well serve as resource persons to further contribute to the development of P.E to 
grater height.  

Focus of the Leadership: The focus of leadership should be characterized by transparency, 
accountability, the courage to effect necessary changes, sacrifice and incremental changes 

Entrepreneurship Education: According to Solomon (2007:168-169) 

Entrepreneurship education is an ongoing process that requires a 
myriad talents, skills and knowledge leading to unique 
pedagogies capable of stimulating and imparting knowledge 
simultaneously (...). The entrepreneurial experience can be 
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characterized as being chaotic and ill-defined, and our 
entrepreneurship education pedagogies should reflect this 
characterization. 

Entrepreneurship is seen as the engine driving the economy and actually there is a large 
variety of meanings of entrepreneurship that is reflected in the development and diversity of 
education programs that encourage entrepreneurship. Entrepreneurship education is a complex 
process and more and more people defend the idea that education systems can help promote 
entrepreneurship from basic education to university, in all areas (Hynes, 1996) 

Sport is a growing social and economic phenomenon, addressing different dimensions and 
functions in the society. We can include in the Sport Sciences the field Sport Management, Sport 
Coaching, Exercise and Health and Physical Education and within each one of these, 
entrepreneurship can occur. There is the need to emphasize the importance of analyzing sports from 
an entrepreneurial perspective. The number of entrepreneurs in the sports field is increasing and 
they can play an important role in the economy if adopted and implemented properly by concern 
stake holders in Physical and Health education. Rattan (2011) emphasized the dynamic aspects of 
sport entrepreneurship. The aspects included a business strategy, crisis management, new sport 
development, performance management, product innovation, promotional strategies, social issues, 
sustainability concerns, and technological developments. Rattan’s aspects of sport entrepreneurship 
may apply to individuals in non-traditional sports. An example of non-traditional sports is 
competitive animal sports such as chicken and dog sports. Similar to other sports, competitors have 
official trials where they compete, records are kept, and individuals create businesses to enhance the 
experience of the competitors. Because the majority of sport management research examines 
mainstream (or “traditional) sports, the motivation and experiences of entrepreneurs in this sector is 
unknown. 

Pitts, Fielding, and Miller (1994) proposed that the sport industry has three segments:  
performance, production, and promotion. Competitive animal sport entrepreneurs span all three of 
these segments. For example, entrepreneurs in this sport include professional trainers who compete 
(performance), show secretaries (production), and marketing websites (promotion). Understanding 
the motivations of sport entrepreneurs in non-traditional sports is important in order to preserve, 
and ideally expand, the variety of sporting opportunities available for spectators, participants, and 
entrepreneurs in contemporary Nigeria.  

Realizing the dramatic drop in the level of economic activity in Nigeria, there is the need to 
introduce measures to reposition Physical and Health Education for economic recovery. These 
measures includes but not limited to (1) introducing a stimulus package; (2) cutting interest rates by 
the Nigerian government  (3) cutting transaction taxes; and (4) proposing targeted measures to 
support the educational sector and a willingness to boost the technical innovation and adopted 
measures to improve the social security net.  
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Conclusion  

From the foregoing, it is crystal clear that Repositioning Physical and Health Education for 
economic recovery is long-overdue, considering the fact that it has the potential to create huge 
wealth that can help to rejig the economy for growth and development. It is pertinent for physical 
and Health education professional and teacher to take proactive steps towards tapping into the 
available potentials in the Physical and Health Education for the purpose of imparting knowledge to 
learners and the creation of wealth that can help to stimulate the economy with the possibility of 
fast economic recovery. Concerted efforts should be made to address the challenges hindering 
Physical and Health Education as a tool for economic recovery. 
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 Abstract 

This study was carried out to show the impact of small-scale bioagricultural practices, ameliorate 
unemployment in Oyo town and its environs.Four (4) different bioagricultural practices were 
identified (livestock, poultry, snail and bee farmers). A total of 2275 respondent was selected using 
probability stratified random sampling. This total represents 30% of total number of membership 
enrollment from each of the association of small-scale selected for the period of five (5) years. 
Three structured hypotheses were formulated both in null and alternative form. Enrollment list of 
members and structured questionnaire, eliciting characteristics of respondents were used as 
instrument for collection of data. Data collected were analyzed using frequency table, simple 
percentage and frequency polygon. From the findings, it was revealed that small-scale 
bioagricultural practices have greater impact in reducing unemployment in Nigeria if all necessary 
factors can be put in place. It also revealed that despite challenges encounter in small-scale 
farming the yearly enrollment of farmers is very encouraging. Therefore, some of the following 
recommendations are made; provision of revolving interest free loan from commercial and micro 
financial banks; developing a data box of agencies that can provide access to information on 
bioagricultural practices and facilitating market opportunity. 
 

Keywords: Ameliorating, Unemployment, Small-Scale Bioagricultural Practices, Sustainable and 

Economy 

 

 

Introduction 

 Nigeria is a blessed country, endowed with enormous natural resources. The resources are 

scattered across all the geographical zones within Nigeria. Despite the abundant resources, 

Nigerians are still struggling to survive due to economic hardships, or lavishing in poverty 

(Agbamu, 2005). It was as a result of under-utilization of these resources, bad leadership, over 

dependent on crude-oil, corruption and mismanagement. These later generated to high rate of 

unemployment of over 60% of Nigeria citizens (Onwualu, 2011). 
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 Unemployment is generally seems as a macro-economic problem as well as 

socio-economic problem. It has been categorized as one of the serious impediments to social 

progress. Apart from representing an enormous waste of country manpower resources, it generates 

welfare loss in terms of lower output thereby leading to lower income and wall being of the citizen 

(Oluwadare, 2011). Unemployment arises as a result of insufficient and non-availability of jobs to 

correspond with the growing population, even those who are employed sometimes lived with the 

fear of being unemployed due to job insecurity and retrenchment. Unemployment could be used in 

relation to any of the factors of production which is idle and not being utilize properly for 

production. Unemployment in Nigeria is defined as the proportion of labour force that was 

available for work but did not work for at least one hour in the week proceeding the survey period 

(Noko, 2016). 

 Small-scale bioagricultural is the production of crops and livestock on a small-piece of land 

without using advance and expensive technologies. It can be argue that farming on family pieces of 

land, on traditional lands and small holdings on the periphery of urban areas fall in this category. 

This type of farming is usually characterized by intensive labour and in most cases, animal traction, 

limited use of agrochemicals and supply to the local or surrounding markets. Unlike large-scale 

commercial bioagriculture, it plays dual role of being a source of household food security as well as 

income from sale of surplus. Although some clam small-scale bioagriculture is less efficient in 

output as compare to commercial bioagriculture (Umeli, 2012). 

 Problem of unemployment in Nigeria has reached an alarming rate, with a greater number of 

the unemployment being primary, secondary and university graduates. This situation has recently 

been compounded by the increasing unemployment of professionals such as bankers, teachers, 

engineers and doctors. The need to avert the negative effects of unemployment on the economy of 

Nigeria is by making all aspect of bioagricultural practices attractive to all the active age within the 

Nigeria population. 

 Some of the reasons for ameliorating problem of unemployment are as followings; 

- To better the economy of the country. 

- It will provide food security. 

- It will reduce social vices 

- It will reduce crime. 
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Therefore the study of solution to ameliorate unemployment is very 

important to Nigeria as a country. Because it will help the policy maker to know how to provide for 

the needs of Nigerian. 

 The scope of this study is centered on ameliorating unemployment through small-scale 

bioagricultural practices using Oyo town and its environ. 

 
Research Questions 

i. To what extent can small-scale bioagricultural practices ameliorate problem off 

unemployment? 

ii.  Can small-scale bioagricultural practices have significant impact on Nigeria economy? 

iii.  Does small-scale bioagricultural practices solve problem of food security in Nigeria? 

H0 - Small-scale bioagricultural practice have no significant impact on ameliorating unemployment 

in Nigeria. 

H1 – Small-scale bioagricultural practices have significant impact on ameliorating unemployment in 

Nigeria. 

H0 – Small-scale bioagricultural practices have no significant impact on problem of food security in 

Nigeria. 

H1 – Small-scale bioagricultural practices have significant impact on problem of food security in 

Nigeria. 

H0 – Small-scale bioagricultural practice has no significant impact on Nigeria economy. 

H1 – Small-scale bioagricultural practice has significant impact on Nigeria economy. 

 
Methodology 

 The study area was Oyo-town and it’s environ in Oyo state, Nigeria. Oyo town and it’s 

environ, comprises of four local government (Oyo West, Oyo East, Atiba and Afijio). 

 The population of the study consists of different association of bioagricultural practices 

within the four (4) local governments. The association includes livestock farmer, poultry farmers, 

snail farmers, fishery farmers and bee rearing farmers. Each associations meet once in a month, at 

their different designated venue. The selection of respondents for this study was done using the list 

of the registered members for the past 5 years. Probability stratified random sampling techniques 

was used to select at least 30% of the total registered members from each association. The total 
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population of the respondents is 2275. A well structured questionnaire was used as 

instrument for data collection. The questionnaire comprises of one section. 

 The questionnaire elicits personal characteristics of the members such as sex, age, marital 

status, local government, educational qualification and types of farming. 

 The instruments used for data analysis are frequency table, simple percentage and frequency 

polygon. 

 
Table 1: Sex and Marital Status of the Respondents 

Respondents Sex Marital Status 

 Male Female Single Married 

2275 207 68 56 216 

Source: Field survey (questionnaire)  

 From the above table, it was revealed that 207 respondents were male representing 75.27% 

of the total respondents while the remaining 24.73% were female. The table also shows that 

majority of the respondents were married with 78.5% while the remaining 21.5% were still single. 

 
Table 2: Age Range of the Respondents 

Respondents Age Range 

 

2275 

25 – 35% 36 – 55% 56 – above% 

47 17.1% 197 71.6% 31 11.3% 

Source: Field survey membership register 

 Table 2 revealed that the most active age (36-55) of the population comprises of 71.6% 

while active stage (25-35) have 17.1% and less active (56-above) 11.3% showing that if  other 

facilities can be provided by all agencies of the governments, there will be significant impact of 

small scale bioagricultural practices on Nigeria economy. It is also possible for many of them to 

transform from small-scale farming to mechanize farming.  

 
Table 3: Local government of each respondents and their Association 

Association Afijio Atiba East West Total 

Livestock farmer 233 485 420 225 1393 

Poultry Farmer 625 43 76 55 799 
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Snailtry Farmer 06 10 13 09 38 

Bee Farmer 10 08 12 15 45 

 Total 2275 

 Source: Field survey 

 Table 3 shows that livestock farmer are many within Oyo town and its environ with 61.2% 

total population of the respondents. While next to livestock is the poultry farmers association with 

35.1% of the total population being poultry farmers. While snail farming and bee farming were not 

that popular within Oyo town and it’s environ. They covered 0.016% and 0.019% respectively. The 

less popular among the bioagricultural practice is the snail farming with 0.016%. 

Table 4: Educational Qualifications of the Respondents 

Respondents Educational Qualification 

 

2275 

School 

Certificate 

NCE/HND First degree Second degree 

265 / 11.6% 1231 / 54.1% 573 / 25.20% 206 / 9% 

 Table 4 revealed the educational qualification of the respondents. The table shows that 

majority of the respondents have tertiary education with about 88.2% (NCE and above), while 

11.6% were school certificate. With the level of their educational attainments, different types of 

agriculture extension programmes can provide increase in productivities, income, reliability and job 

security. This can be possible if government, NGO and all other government agencies can motivate 

this people by organizing regular workshops and seminars. 

 
Table 5: Association Enrollment on Yearly Bases 

Association 2010 2011 2012 2013 2014 

Livestock 115 189 239 322 528 

Poultry 38 88 106 187 380 

Snail - - 06 14 18 

Bee - - 07 16 22 

Total 153 277 358 539 948 

 From table 5, it was revealed that for the period of five (5) years understudied there was 

tremendous geometric acceleration on the membership enrollment. Meaning that, small-scale 

bioagricultural practices  have significant impact on ameliorating unemployment in Oyo town and 
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its environment and also in Nigeria as a whole. Therefore the H0 hypothesis is 

therefore rejected and H1 hypothesis accepted. 

The above can be well represented using frequency polygon. 

Diagram of Frequency Polygon 

Summary and Conclusion 

 In other to reduce the rate of unemployment in Nigeria, more attention should be focused on 

bioagricultural practices. The days of pyramid of groundnut, maize and many more agricultural 

products had gone. According to Okonkwo (2005), identified three (3) causes of unemployment, 

they are educational system, the choice of technology which can either be labour intensive or 

capital intensive and inadequate attention to bioagricultural practice. 

 Small-scale bioagricultural practices play a dual role of being a source of household food 

security as well as income from sale of surplus agricultural product. On the other hand 

pharmaculturalists and others claim that per units of area small scale agricultural is far more 

productive than commercial bioagriculture in terms of total output from the piece of land (Oyekale, 

2011). 

 Economically, small-scale bioagricultural practice enhances local economy development as 

it is a source of employment and keeps most of the income locally. 

 Despite this importance, small-scale bioagriculture is slowly being less practiced due to a 

number of factors such as reliance on limited techniques and financial support, indifference among 

the youth to farming, government policies that are in most cases not area-specific, and reliance on 

other livelihood sources such as formal employment and social grants. The other problem is that 

bioagricultural technological institutions have been sidelined in the agrarian agenda and are 

therefore not making a meaningful impact in the sector. 

Recommendations 

 Sustainable small-scale bioagricultural practice can only be achieved if the following 

recommendations can be put in place; 

- Improving training at the primary and secondary school level using best practices. 

- Regular bioagricultural extention programmes 

- Developing a data base of agencies that can provide access to information on bioagricultural 

practices. 

- Facilitating market opportunity. 
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- Providing motivation and improving the image of agriculture by updating 

policies and programmes. 

- Assess to better product to facilitate output and general income. 

- Providing revolving interest free loan from commercial bank for small-scale farmers. 

- More opportunities for on-farm training for small-scale farmers. 

 

References 

Agbamu, J. U. (2005). Problems and prospects of agricultural extension service in developing 

countries in Agricultural Extension in Nigeria. AESON, 159-169. 

Nook, E. J. (2016). Impact of unemployment on Nigeria Economic growth 1981 – 2015, 

Educacmfo, Nigeria. 

Oluwadare, O. P. (2011). Practical guide to management of common tropical livestock diseases 

with livestock, management guide and appendixes by corporate Transaction Limited, Ketu-

Lagos. 392. 

Onwualu, P. Z. (2011). Enhancing competiveness of the Nigeria livestock sub-sector through value 

addition on the industry. A paper presented at the 16th annual conference of the Animal 

Science Association of Nigeria (ASAN) held at Kogi State University, Anyigba, Kogi State, 

Nigeria, 12th – 15th September. 

Oyekale, T. O. (2011). Impact of poverty reduction programmes on multidimensional poverty in 

rural Nigeria. Journal of Sustainable Development in Africa, 13, 1-11. 

Umeh, G. N. and Odo, B. I. (2002). Profitability of poultry production among school leavers in 

Anaocha Local Government Area of Anambra State Nigeria. Nigeria Journal of Animal 

Production, 29, 76-80. 

 

 

 

 

 

 

 

 



318

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

REPOSITIONING THE ACADEMIC LIBRARY FOR ECONOMIC REC OVERY 

IN NIGERIA 

 

J. Onche 

Department of Human Resource Management 

School of Management 

South American University Delaware, 

United States of America. 

E-mail: onche.i.john@gmail.com 

Phone no.: +2348093991190 

Abstract 

The academic library has in so many ways contributed immensely to the successes recorded 

by our various academic institutions and in that way, has contributed strongly to the economic 

development of the nation. Notwithstanding the impact of the academic library has only been 

limited to the four walls of the academic institutions which this paper sees as a factor which when 

corrected will empower the academic library to contribute more to the economic growth of the 

nation at large. The paper therefore, analyzed repositioning the academic library for Economic 

recovery in Nigeria. Primary data where the main sources of  data. Twenty (20) copies of 

questionnaires were duly completed and returned by responded (librarians) alongside personal 

interviews with others. Using descriptive statistics the data were analyzed. Findings showed that 

the condition of academic libraries in Nigeria was bad and collaborative efforts of individuals, 

government, private organizations etc., is the most effective strategy needed to reposition the 

academic library and its services for economic recovery, further recommendations on how to 

properly reposition the academic library were made by the researcher.   

KEYWORDS: , Academic library, Economic recovery, Repositioning. 

Introduction 

The desire for economic recovery or development is a major national objective of many 

countries including Nigeria. Various private, public bodies and agencies alongside individuals have 

continuously contributed to the development of our economy in one way or the other. 

Notwithstanding, the extent to which this development has been achieved in Nigeria remains 
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debatable since the country has little or nothing to show for it. Therefore, the need to 

reconsider and reposition the different agencies and bodies both of private and public organizations 

(of which the academic library is not an exemption) so as to speed up economic development. 

In trying to define economic development, writers and professionals have come up with 

different views and understanding of the concept of economic development as they have come to 

concur that the development of a nation or society is dependent upon so many economic factors 

such as trends in technological innovations, improvement in standard of living, life expectancy and 

increase in the amount of invested a sets per capital.  

In Wyoming community and regional economics portal cited Loveride and  morse as he said 

economic development can be defined as ‘a sustained community effort to improve both the local 

economy and the quality of life by building the areas capacity to adapt to economic change’. he also 

said economic development involves job and income growth, it also involves sustainable increase in 

the productivity of individuals, businesses and resources to increase the overall wellbeing of 

residence and maintaining or even enhancing the quality of life, It refers to the enhancement of the 

economic activities in the community. 

Salmon (2011), defined economic recovery/development as the development of the 

economic wealth of countries, regions or communities for the wellbeing of their inhabitants, he 

further stated that economic recovery/development refers to improvements in varieties of indicators 

such as literacy rate, life expectancy and poverty rate. With this, it is obvious that the academic 

institution has a great role to play in the development of the nation’s economy, through its process 

of educating the members of  the society and as a result reducing illiteracy and equipping the 

members of the society with relevant technological skills and knowledge, yet the academic 

institutions cannot achieve this goal on its own therefore have always needed the contributions of 

private and government agencies to eradicate this economic problems but the question is, how often 

do they recognize the academic library as a key player in achieving this goal. 

Furthermore, according to Aina,  (n.d), An Academic Library can be seen as: A library 
which is associated or attached with any educational institution (primary school, secondary school 
or advanced institutions such as Colleges, Polytechniques, Universities e.t.c.,) to support its 
educational programmes”. 
Academic library is an integral part of formal education system which provides time bound 

education from primary school level to university level. An academic library works as a base for 

teaching, learning, research etc., As a result it is categorized into school library for the libraries in 
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pre-nursery, nursery, primary or secondary school and used by the students, teachers 

and staff of that school.  

Statement of the Problem  

Based on the definition of academic library (A library which is associated or attached with 
any educational institution  (primary school, secondary school or advanced institutions such as 
Colleges, Polytechniques, Universities e.t.c.,) to support its educational programmes), its functions 
and objectives have in many ways restricted and limited the academic library and its efforts and 
even potentials to the four walls of the academic institutions, therefore the societies and 
communities within which these parent organizations are sited are in many ways not enjoying the 
services and efforts of these academic libraries most especially in rural communities where public 
libraries are not established to meet the information needs of the members of these rural 
communities.  

The main purpose of this study is to conduct a research to know how academic library can 
contribute its little effort towards economic development, not just by providing services to its users 
within the parent organization alone but also rendering effective services to the members of the 
society within which its parents organization is sited, especially where public libraries are not sited. 
There by contributing to the national economic development and also assisting  its parent 
organization (academic institution) to achieve its primary goal of educating the members of the 
society. 

Scope of the Study 
The scope of this study will cover aspects of academic libraries in areas of management 

system, fund disbursement, infrastructural development etc., since the characteristics of all 

academic library systems in Nigeria are the same, the study therefore was geographically limited to 

library of Unique Science Nursery and Primary School Oturkpo in Benue State, Dominican College 

library, Dabai Zuru in Kebbi State, library of Federal College of Education Kontagora, Niger State 

and library of Federal University of Technology Minna. 

Objectives of the Study. 

The objectives of this study are to show how the academic libraries can be repositioned for 

economic development of our country Nigeria. The study’s basic objectives include: 

1. To Ascertain the current condition of academic libraries in promoting economic development in 

Nigeria 

2. To examine the assessment of government programmes and practices thatare aimed at 

enhancing academic library’s performance. 
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3. To examine the challenges militating against academic library’s ability to 

promote economic development. 

4. To find out /determine the correct and  proper strategies for repositioning the academic library 

in Nigeria 

Significance of the Study 

It is my belief that such a study would help in repositioning academic libraries for economic 

development in Nigeria. The study will also be useful particularly to the academic institutions 

which serve as parent organizations of these libraries since they will discover some of the pertinent 

inadequacies of the library, try (with their little effort) to proffer solutions to the problems and also 

benefit from the developed and improved services of the library. 

Finally, the study is justified because developing and improving the library services for 

economic development is very important at this present state of our economy just as other delicate 

issues especially in a country such as Nigeria. 

Research Questions 

In order to achieve the above goals and objectives, the questions listed below were raised 

1. What is the current state of the academic libraries in promoting economic development in 

Nigeria? 

2. How are the government programmes which are aimed at improving academic libraries 

accessed? 

3. What are the challenges facing academic libraries ability to promote economic development in 

Nigeria? 

4. What are the appropriate strategies for repositioning academic libraries in Nigeria? 

Theoretical Nexus  

Despite the poor state of our academic libraries, the libraries in one way or the other have 

contributed greatly to most of the successes recorded in our academic institutions, yet it is obvious 

that the societies within which the parent organizations are sited  have not in many ways felt much 

impact of most of our academic libraries since the services rendered by these libraries are limited to 

only the members of  the parent organizations or limited within the four walls of  the academic 

institutions and have left such duties to the public libraries to render, Yahya Ibrahim Harande 

(2009) says ‘information is the life blood of any society and vital to the activities of both the 
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government and private sectors’.  He further correctly stated that ‘the development 

of countries (economically or politically) cannot be achieved without the development of the rural 

community, this is because 75 to 80 percent of the people in developing countries (Nigeria 

inclusive) live in the rural areas and need positive, relevant and prompt attention in their daily 

activities’. 

It is also worthy of note that most of the members of the society within which the academic 

institutions are sited hardly take advantage of the priviledge of having the institution sited in their 

community in order to be educated due to  

i. poverty (not been able to afford the tuition fee) 

ii.  Ignorance (not regarding education as relevant) 

iii.  High level of illiteracy (poor educational background in the adult). 

iv. Procrastination. 

Etc. 

As a result they have shifted their attention to petty social and economic activities such as 

trading within the academic institutions and market places, farming to produce food for the teaming 

populations and transport services but the duty of enlightening these members of the society on how 

to even handle these social and economic activities have been shifted to the public library, but the 

questions always on my mind are:- 

i. For how long shall we wait for the public library to be established in all these communities 

when we already have one or two academic institutions sited in these localities with a 

functional academic libraries operating within its four walls?   

ii.  Who will go to enlighten the government and stakeholders about the need for public library 

when we quite know that some of these people who can speak for us may not actually know 

the pressing need for the public library? It still falls back to the librarians in our academic 

libraries.  

iii.  When the public libraries are not forth coming, what then is the alternative options we have so 

as to meet the information needs of dying members of the society? This still boils down to the 

academic library within that society. 
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Therefore, if the academic library is well repositioned it can render services not 

only to the members of  its  parent organization but to the members of the society in areas such 

as listed below by Yahya, I. H. (2009).  

i. Neighborhood information such as water supply, environmental sanitation, road maintenance, 

drought etc. 

ii.  Health information on how to prevent diseases and awareness of health care services 

iii.  Education information that can help develop their interest in the learning exercise. 

iv. Employment: - information on employment opportunities, taxation, investment, banking and 

finance etc. 

v. Transportation:- information on bicycle, motor bike, cars, where to obtain them and even 

information on road signs 

vi. Welfare and family matters: - information on marital problems, child care, juvenile 

delinquency etc. 

vii.  Legal matters: - information on laws affecting lands and even marriages. 

viii.  Crime and safety:- information on how to prevent and report crimes and roles of law 

enforcement agencies 

ix. Policies and government: - information on the right of individuals and how to effectively 
exercise them. 

OR 
i. The library can negotiate with government and stakeholders to establish a public library for the 

members of the societies. 

ii.  It can also negotiate with its parent organization for facilities such as structures to be provided for 

the public library within its walls in order for the public library to enjoy the institution’s securities 

and other privileges as done in Ahmadu Bello University, Zaria in Kaduna state. 

iii.  It can also assist in providing resources  and personnels to the public library for effectiveness and 

proper service delivery. 

By so doing, the academic library must have in its little way contributed greatly to the economic 

development of our dear nation Nigeria.    
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Methodology  

This research employed a survey design in the study of academic libraries in Nigeria. It was 

carried out in the Northern part of Nigeria using  library of Unique Science Nursery and Primary 

School Oturkpo in Benue State, Dominican College library, Dabai Zuru in Kebbi State, library of 

Federal College of Education Kontagora, Niger State and library of Federal University of 

Technology Minna as case study. Primary data was obtained through personal interviews and self- 

administered questionnaire as they were administered to twenty (20) librarians in the academic 

libraries which were purposively selected. Questions asked in the questionnaire covered relevant 

questions that can address the topic under consideration. Pilot test was conducted on the validity of 

the instrument (questionnaire). Data were analyzed using descriptive statistics which includes; 

percentages and frequencies.  

Analysis and Discussion 

Socio-demographic characteristics of respondents  

Table 1: Gender by Frequency and Percentage 
 
GENDER FREQUENCY PERCENTAGE (%) 

� Male 
� Female  

Total  

12 
8 
20 

60 
40 
100 

 
Table 2: Age by Frequency and Percentage  
 
AGE FREQUENCY PERCENTAGE (%) 

� 20-29 
� 30-39 
� 40-49 
� 50-59 

Total  

3 
8 
6 
3 
20 

15 
40 
30 
15 
100 

 
Table 3: Highest Level of Academic Qualification by Frequency by Percentage 
  
HIGHEST ACADEMIC 
QUALIFICATION 

FREQUENCY PERCENTAGE (%) 

� Ph.D 
� MLIS 
� BLIS 

5 
4 
7 

25 
20 
35 
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� PGDL 
Total  

4 
20 

20 
100 

Table 4: WORK EXPERIENCE  
 
YEARS FREQUENCY PERCENTAGE (%) 

� 0-5 

� 6-10 

� 11-15 

� 16-20 

Total 

4 

5 

9 

2 

20 

20 

25 

45 

10 

100 

 

The Tables above show the demographic distribution of the respondents in terms of sex, age, 

education level, and work experience.  

 Out of the 20 completed copies of questionnaire by the respondents, 60% were male while 

40% were female.  

There were relatively an even age distribution among the respondents. The age distribution 

of respondent was evenly distributed showing that both genders are committed in the profession. 

Generally, the surveyed respondents were highly literate. Furthermore, (25%) were Ph.D. holders in 

Library Science (Ph.DLIS), 20% were holders of Masters of Library and Information Science 

(MLIS), 35% were holders of Bachelors in Library and Information Science (BLIS) while 20% 

were holders of post graduate Diplomas in Library and Information Science (PGDL). Also greater 

percentage of the respondents has put in considerable years in the system.  
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Analysis of Some Questions on the Questionnaire  

QUESTIONS 1: What Is The Current Condition Of Academic Libraries In Promoting Economic 

Recovery/Development In Nigeria?  

OPTIONS  FREQUENCY PERCENTAGE (%) 

� Very good 

� Good  

� Bad  

� Very bad  

� Undecided  

Total  

- 

3 

16 

1 

- 

20 

- 

15 

80 

5 

- 

100 

 

The Table above shows respondent opinions on the current condition of academic libraries 

in promoting economic development in Nigeria. Among the 20 respondents surveyed, 3 

representing 15% agreed that the condition of academic libraries is good, 16 representing 80% 

agreed that the condition is bad, while the remaining 1 representing 5% said it’s very bad. From  

their opinions, it could be observed  that  the condition, of  academic libraries  in  Northern States  

is  poor  and  this could hamper academic library’s service delivery in promoting economic 

development in Nigeria.  

 
QUESTION 2: What Is Your Assessment Of Government Programmes And Practices Aimed At 
Academic Libraries Economic Enhancement In Nigeria?  
 
OPTIONS  FREQUENCY PERCENTAGE (%) 

� Very satisfactory 

� Satisfactory  

� Unsatisfactory 

� Very unsatisfactory 

� Undecided  

Total  

- 

9 

7 

- 

4 

20 

- 

45 

35 

- 

20 

100 

 

The Table above shows respondents’ opinion on government and parent institution’s programmes 

aimed at enhancing academic library’s performance. 45%  of  the  respondents said they were 
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satisfied by government  programmes and  practices, 35%  of  the  respondents were 

unsatisfied while 20% still remain undecided even to this very moment. The findings show that 

government and parent institution are making commendable efforts in programmes aimed at 

enhancing education. It further indicates that library user satisfaction should be the main priority of 

government and parent organization. Again, government and parent organization should bring more 

economic programmes into limelight.  

 
 QUESTION 3: What Are The Challenges Militating Against Academic Libraries From 
Economic Development?  
 

OPTIONS  FREQUENCY PERCENTAGE (%) 

� POOR FUNDING 

� INADEQUATE 

ENVIRONMENT 

� INADEQUATE 

INFRASTRUCTURAL 

FACILITIES 

� POOR MOTIVATION 

OF WORK FORCE 

� TOTAL 

10 

3 

 

4 

 

 

3 

 

20 

50 

15 

 

20 

 

 

15 

 

100 

 

From table above it was observed that 10 respondents representing 50% said it is poor funding that 

militate against academic libraries in Nigeria, 4 representing 20% agreed that inadequate  

infrastructural facilities, 3 representing 15% said it was inadequate research and studying 

environmental condition, while 3 representing 15% said it was poor motivation of the workforce. 

Findings indicate that poor funding is a major challenge militating against academic libraries 

performance in Nigeria followed by inadequate infrastructural facilities, inadequate research and 

studying environment and poor motivation of workforce. It further suggests that government, 

private and parent institutions should put more effort in the area of providing adequate 

infrastructural facilities, funding, providing conducive reading environment and motivating staff for 

greater performance. This will help academic libraries render invaluable services to promote 

economic development in Nigeria.  
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Question 4: What Strategies Do You Think Can Be Used To Reposition Academic Libraries?  
OPTIONS FREQUENCIES PERCENTAGE (%) 

� COLLABORATIVE 

STRATEGY. 

� STAFF TRAINING 

STRATEGY. 

� USER FOCUS 

SENTITIVE 

STRATEGY 

� SERVICE 

CLASSIFICATION 

STRATEGY 

� CULTURAL SYMBOL 

STRATEGY 

 

TOTAL 

 

10 

 

2 

 

3 

 

 

5 

 

 

- 

 

 

20 

50 

 

10 

 

15 

 

 

25 

 

 

- 

 

 

100 

 

The table above shows that , 10 representing 50%, said collaborative strategy is the strategy that 

could be used to reposition academic libraries in Nigeria, 5 representing 25% said it is service 

classification strategy, 2 representing 10% said it is staff training strategy while 3 representing 15% 

said it was user-focused sensitive strategy. Findings indicate that collaborative strategy is a major 

strategy that can be used to reposition academic libraries for economic development in Nigeria 

followed by service classification strategy, user-focused sensitive strategy and staff training strategy 

respectively.  

Conclusion  

The academic libraries exist in all accredited institutions of learning and are often considered as 

essential part of its parent institution since it contributions enables the parent organization in 

achieving its organizational goals.  

The main purpose of this study was repositioning academic libraries for economic 

development in Nigeria. Findings from the study identified four key issues; the first was the current 
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condition of the academic libraries that warrants repositioning for economic 

development in Nigeria. Findings showed that the condition of academic libraries in Nigeria is 

poor, and this requires government, parent institutions and private bodies urgent attention as it 

could hamper academic library service delivery to users if not addressed.  

Secondly, programmes and practices of the parent organizations and government aimed at 

educational and economic development were satisfactory but government, private and parent 

institutions should try and draw up more programmes and policies as these will enhance academic 

libraries in Nigeria make more impact within the four walls of their parent institutions and the local 

community within which the parent institution is sited. Findings in the study also indicate that many 

challenges militate against academic libraries performance. The challenges revealed include; 

inadequate infrastructural facilities, poor funding, poor or unconducive reading environment and 

poor motivation of workers. Among these challenges, poor funding is the major challenge facing 

academic libraries in Nigeria. We suggest that government, private and parent institutions should 

build modern  infrastructural facilities, provide conducive  reading environment,  learning and 

research environment for  the users of  academic library, provide funds for  running academic 

libraries and also motivate workers by sending and organizing conferences and workshop on the 

latest information and technology, recognizing and appreciating outstanding performance by 

workers. This will spur workers into more performance.  

Finally, we studied different strategies that could be used by academic libraries for 

economic development in Nigeria. The strategies studied include; collaborative strategy, service 

classification strategy, staff training strategy and user-focus strategy. Findings show that the major 

strategy is a collaborative strategy although other strategies can also make impact. By adopting a 

collaborative strategy, federal government and state government, international bodies and other 

stakeholders in education will partner in synergic manner with the parent organizations to help 

reposition academic libraries in Nigeria for economic development. 
 

Recommendations 

� Community where there are no public libraries, the academic libraries in that community should 

be repositioned in this way so as to either meet the information needs of the members of the 

society or mediate between the members of the society and the government so as to establish a 

public library in that community. 
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� Academic librarians should be further trained so as to be able to meet the 

information needs of the members of the community within which the parent organization is 

sited. 

� Academic library staff should be motivated so as to mediate between the government and the 

members of the community for the establishment of the public library. 

�  Academic library should be well funded so as to enable them meet the information need of its 

users in the academic institution and the information needs of the members of the society within 

which its parent organization is sited. 
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Abstract  

Repositioning science education for economic recovery in Nigeria is critical for a sustainable 
development. In times of economic downturn most institutions especially the financial ones become 
dysfunctional leaving the majority of people in extreme poverty in all its ramifications. Due to 
shortages here and there, life becomes unbearable hence the clamour for economic recovery. The 
paper examines the above scenario critically as well as the options open to the government and the 
masses, emphasizing the pre -eminent role of science education, through its curriculum, in 
providing science graduates relevant entrepreneurship skills to start their own business. To make 
this realizable, the paper proffered recommendations for improvement in funding science education 
and training of highly motivated teachers. 
  
Keywords: Science education, recession, economic recovery, curriculum, entrepreneurship. 
 

Introduction  

From several quarters all over Nigeria, one can observe the reactions of citizens to the 

current economic reality. This should not be a surprise, as a nation is judged by its economy 

because bad economy produces all sorts of collateral problems. Laffer (2009) opined that if a nation 

has a strong economy, all other things will fall in place. But with a bad economy, all hell breaks 

loose. Bad economy is the breeding ground for all sorts of other problems society faces. 

Unemployment is a waste of our precious resources, causing misery and personal indignity.  

To alleviate the sufferings being experienced by the masses, government looks both 

inwardly and outwardly for solutions. To accelerate economic recovery options open to government 

are numerous including fiscal and monetary policies to energize the economy, create jobs, 

resuscitate moribund social infrastructures and trade policies. Recently the Nigerian Minister of 

Science and Technology was quoted as saying “with numerous researchers inventors, innovators, 
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investors and entrepreneurs participations at the just concluded 2017 expo in Abuja, 

Nigeria is truly on the path to success and greatness”, stressing further that what is required is for us 

to build a modern Nigeria where science, technology and innovation will be the engine for 

economic growth and development (Onu, 2017).  

In furtherance to the Minster’s claim the paper emphasizes the importance of teaching 

science using appropriate strategies so that students acquire relevant, knowledge and 

communication skills which they learn through the teachers using appropriate curriculum. These 

skills are then applied in various human endeavour –business, farming, photography, soap making, 

etc. (NCCE, 2012). As a part of the students training, the students are equally exposed to 

entrepreneurship education skills which enables them to open their own businesses as employers of 

labour. By this educational approach permanent economic recovery is attainable.  

Economic Recovery an Overview  

A period of recession leaves the poor in particular, dispirited and confused, only a quick 

recovery mechanism can bring succor to such persons. Economics say a recession marks a 

significant decline in economic growth that usually follows a cycle from boom to recession and 

back again (Sanford, 1987). Recession is characterized by falling levels of investment, rising 

unemployment and inflation (Laffer, 2009). Although in some quarters, we hear that the period of 

recession is over, yet prices are still high while unemployment remains unabated, not to talk of the 

social infrastructures that remain dysfunctional. The media flood our senses with stories of vices 

sales, sales of juveniles, corruptions in all its forms, ritual killings, deaths, kidnapping, banditries 

and conflicts here and there.  

The causes of recession are many but interrelated, economists identify some of them as 

factors related to currency crises, hike in oil prices, under/over consumption, over population and 

government policy (Wikipedia, the free encyclopedia). All the factors acting singly or combined 

reflect on the health, comfort, and happiness of the people. The solutions to these challenges take 

different forms. The government may apply the fiscal and monetary policies to adjust the economy. 

This approach is concerned with the means of exchange, providing capital for the investors, 

industry and commerce. (Kuttner 2008).  

Recovering from a recession involves a number of activities aimed at addressing the adverse 

effects of recession. Through the exchange mechanism inflation is beaten back, industries are 



334

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

revamped, commerce is activated and unemployment is realistically reduced. Social 

amenities and infrastructures are renewed, expanded and the social life of the people is invigorated.  

Science Education Programme in College of Education   

The preceding section gave a description of how government would approach recession to 

bring about economic recovery. In this section, science education programme in colleges of 

education is examined with the purpose of discovering how it could be reposition for economic 

recovery. Science education refers generally to science subjects taken under school environment. 

e.g. Biology, Chemistry and Physics. Science education is a curriculum that is purely designed to 

emphasize the methodology rather than the real pure science. It is a curriculum that the teachers of 

science in schools and colleges turn to get familiar with the available teaching strategies including 

theory and practicals. The methods/approaches include: observation, experimentation, 

fieldtrip/excursion. 

The minimum standard contains the curriculum for the various science fields such as 

Biology, Chemistry, Integrated science, and physics (NCCE, 2012). Each subject has courses coded 

for the three years course programme. NCE 1, NCE II, NCE III. During the course of training the 

students are exposed to topics such as workshop practices, laboratory management, improvisation, 

glass work/ blowing, engraving, electrical works, metal work and a host of other skills. The above 

named skills are applied in the following applied the following areas as contained in the minimum 

standards, photography, computer operation, soap & detergent production, cream making, candle, 

powder, horticulture, etc. As graduates those who choose could opt for livestock keeping, 

confectionary etc. thus employing themselves profitably instead of searching for a job.  

To further equip graduates of science, entrepreneurship education is introduced into the 

curriculum. It is a course in the NCE programme. It is introduced as a compulsory course in 

GSEducation course. It is a one unit credit course to be offered in a semester. The course content 

include: management sciences based covering the following areas on entrepreneurship; knowledge 

of starting a business, sources of funding, financial management and marketing strategies, site 

location etc. The enrichment of the NCE programme with the entrepreneurship skills acquisition 

will go a long way to address the lack of entrepreneurship skills among young business owners. 

From the brief analysis made above, it would be discovered that science education is a veritable 

tools in enhancing economic recovery.  

Conclusion  
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The paper attempts to look at the relationship between science education and 

economic recovery. Though government can employ financial policies to address economic 

recovery, the paper highlights the repositioning of curriculum content of science education and 

entrepreneurship education and stresses how these combine through effective teaching to produce 

highly qualified graduates with entrepreneurship skills who could contribute substantially to 

economic recovery.  

Recommendations 

� In revamping the economy, government should fix the monetary and 

fiscal policies to stimulate business enterprises.  

� There is an urgent need to expand the training of teachers as well as 

the intake of science students into the tertiary institutions.  

� Workshops and laboratories need to be upgraded to minimum 

standards for maximum utilization and repositioning science 

education.  

� Graduates of science should be offered grants/loans to start their 

own businesses.  

� Social infrastructures such transportation, communication, and 

energy require attention from the side of the government.  

� Government should encourage research innovation, invention, 

creativity through the awards of scholarships, national honours and 

establishment of science centres, nation wide.  

� Citizens need to imbibe scientific attitude and orientation.  
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Abstract 
Curriculum is responsible for development of great nations. Integrated science education is one of 

the strong pillars in developmental plan of Nigerian educational system, and  
that Integrated Science graduates occupy a very strategic position in the recovery of economy of 

this nation. The paper therefore examined the need for acquisition of entrepreneurship skills by 

NCE Integrated Science, graduates. Some areas highlighted were smiting, woodwork, Animal 

Husbandry and installation of software’s in computers and handsets. It further recommended 

bridging the gap between academia and industries as well as provision of scale up operation and 

Entrepreneurial ventures. Furthermore that industrial support in research carries out by Integrated 

Science students be established to boost economic recovery. Therefore, in this era of globalization 

our efforts must be towards production of self reliant, man power by establishing a strong link 

between curricula material and societal or industrial needs for economic recovery. 

Introduction 

Curriculum as an ideal came from Latin word for race, or course referring to a course of deeds and 
experience through which children grow and mature in becoming adults (Wikipedia, 2009). In 
formal education or schooling, a curriculum is the set of course, course work and content offered at 
a formal school setting. Adeyegbe (2004) asserted that curriculum is the hub of the activities in any 
educational Endeavour. This is because curriculum dictates what to be taught at what level, by 
whom, with what equipment for what purpose as well as assessed by what means.  

Curriculum does not exist in a vacuum; rather it is developed to take care of the societal needs. 
Many functionalists agreed that there is a functional relationship between educational and economic 
system (Simeon, 2004). It may therefore mean that expansion of economic system is dictated by 
corresponding expansion of the educational system through the curriculum. This is so, because it is 
the educational system that provides the necessary manpower needed for the economic or industrial 
sector. The current NCE Integrated Science curriculum does not expose the users to acquire specific 
entrepreneur skills needed to make them become self-employed after graduation. The content is 
overloaded with academic concepts. Hardly does it have any bearing with the industrial needs of the 
society. Furthermore, most of the findings from research conducted by students are rarely published 
for public consumption even if it would benefit the industries and the business world (Prideaux, 
2017).  Hence, the need to reposition the NCE Integrated science curriculum for economic recovery 
through infusing vibrant entrepreneur skills into the curriculum, Bridging the gap between 
academic and business world as well as usage of student research out puts among other things. 
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Status of Nigeria Economy 

The economic predicament of Nigeria is very gloomy though not peculiar to her alone. The 
depressed economy is observed in inflation which according to Tawlah (2000) is a situation when 
more money are purchasing few goods in the economy. This is a typical case in the economy of 
Nigeria with high cost of essential commodities. The high exchange rate is a sure sign of inflation 
and wages of workers become  increasingly insufficient and even irregular (Simeon,2004). 

 High rate of unemployment is also an indication of depressed economy. School leavers and 
graduates not employed have little or no purchasing power. The rate of unemployment kept on 
rising daily as the number of graduate increases yearly. This is so because a high percentage of 
these graduate depend solely on white collar jobs due to the fact that they did not acquire relevant 
entrepreneur skills to make them self employed even in training. Hence the need to reposition our 
Educational system for recovery of the economy.  

Concept of Repositioning 

Repositioning occurs when a company changes a brand’s status in the marketplace to keep up with 
consumer wants and needs (Johns, 2017). Repositioning can also be defined as altering the state of 
a brand or product as the brand needs to change market understanding of the product. When a 
company repositions its brand it needs to alter the expectation of all its stakeholders. Repositioning 
is done to improve product in order to meet with the needs of the consumers. It is a type of 
reworking that leads to achievement of objectives. 

Concept of Economic Recovery   

 An economic recovery is a period of increasing business activity signalizing the end of a 
recession. This could be recognized as the phase of business cycle following a recession, during 
which an economy regains and exceeds peak employment and output levels achieved prior to 
downturn. 

 It is not easy to recognize economic recovery until at least several months after it has begun. 
Economists therefore use a vanity of indicators to measure economic Recovery. These include 
Gross Domestic Product (GDP) inflation, financial markets and employment to analyze the state of 
economy and determine whether recovery is in progress. A recovery period is typically 
characterized by abnormally high levels of growth in real gross domestic product, employment, 
corporate profiles and other indicators. 

 Economic recovery usually follow expansionary phase, with expansion in GDP, growth in 
stock market gains, declining unemployment and high consumer confidence. The final phase of 
recovery is the peak which occurs when the economy has grown all it is going to grow in a given 
cycle (Wikipedia, 2016).    

Strategies for Repositioning NCE Integrated Science (ISC) Curriculum 
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 The following are suggested among other things as the way forward in 
repositioning of NCE ISC Curriculum.  

a) Infusing of Viable Entrepreneur Skill into the Curriculum.  

 Though the Federal Government is desirous of developing  entrepreneur skills at all levels 
of our educational system to redress the problem of graduate unemployment and to crate job 
opportunities for teaming Nigerian youths, this is yet to materialized. (Extracted from the 
programme for policy maker on entrepreneurial education, 2006) 

For example, the former president of Nigeria (Chief Olusegun Obasanjo) in 2001 not only 
mandated the International Labour Organization (ILO) to conduct a study to ascertain the needs of 
the country in terms of entrepreneurial development among the Nigerian youths at all levels of 
education but also obtained assistance of UNESCO in the reform of Nigeria’s science, Technology 
and Innovation system. The main component of this is the introduction of entrepreneurial studies in 
the academic curricula of Nigeria. As a result all the supervisory agencies for tertiary education in 
Nigeria approved introduction of Entrepreneurial/vocational training as a mandatory course for all 
their undergraduate students. In line with this, a sensitization workshop on Entrepreneurial 
education was organized for policy makers in Tertiary Institutions in Nigeria at NUC Abuja from 
6th – 7th November 2006, (Arowolo, Lawal, Olalere, Agbenyenku, Ubandoma & Isyaku 2016). 

Due to the fact that till now Nigeria is still infected and battling with graduate and youths 
unemployment the following are suggested to be infused into the NCE Integrated Science 
curriculum. 

Acquisition of specific skills on areas like woodwork, glass wares, smithery (gold, iron, black etc.) 
Private sector could be brought in to work as partners in establishing standard and functional 
workshops in schools. Artisans be brought in to teach specific skills during practical. Students are 
to use the skill acquired in producing hard wares that are marketable internationally.  

Animal husbandry: Functional husbandry be introduced which could include fishery, bees-keeping, 
snail raring, rabbitry, poultry, piggery, cattle raising.  

Plant breeding: horticulture which includes tendering vegetable gardens. Mushroom farming and 
Floring culture. All these can be taught practically and producing them in large quantity for exports. 
Biotechnology can be taught and practiced to enhance produce of these plants.  

Physical science areas like: extraction of dyes and indicators from plants, soap making, non-
alcoholic brewing, pomade making and vegetable oil production. Repairs of some simple 
electrically appliances like pressing Iron, fans, generators and installation of software in computers 
and handsets. 

b)  Bridging the gap among Academia, Industries and Business world. 
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 It has been observed that Academia and industries are two worlds that needs to be 
brought together to work with each order for economic progress.   This could be done by teaching 
and making students to acquire necessary skills needed by employers.  

Today, industries are looking for innovation that would help meet their business needs of higher 
productivity with increase efficiencies. What is suggested is a market-driven approach to education. 
That is encouraging man-power development from the grassroots. The idea is to involve private 
sector in higher-education. 

 A support system could be created that ensures a focused involvement of both academia and 
industry. Academia develop systems and procedures that ensure meeting industry needs could be 
put in place with commitment that industry sponsor and gives scholarship to students.  

c)  Use of students’ findings from research by relevant bodies.  

The basic objective of conducting a research is to find solution to identified problems in the society. 
This is to say that researches embarked upon should be related to or determined by the demand and 
priorities of the society, since the findings are expected to be used in solving specific societal or 
educational problems. This fact not withstanding it has been found out by Yusuf, & Usman( 
2012)and Akinsola, Lawal & Oyedokun ( 2014), that the bulk of research going on in tertiary 
institutions in Nigeria are neither related to nor determined by demands and priorities of the 
Nigerian economy, society and polity. Therefore, there is the need for all stakeholders to get 
involve in initiating as well as sponsoring researchers in their relevant areas of needs in the 
researches carried out by students. 

Recommendations  

The following are recommended: 

Acquisition of self-reliant industrial and entrepreneurship skills should be built into our secondary 
and tertiary education curricula. 

Integrated science curriculum should be used to incubate and sustain NCE Integrated Science 
graduates with requisite Industrial skills to enable them establish their micro firms or form co-
operative societies whose sole aim is to establish small firm for business venture 

NCE Integrated science students should be absorbed into the already existing Students Industrial 
Work Experience Schedule (SIWES) for computer science and vocational education students.  

Industrial support in basic research for knowledge creation, industry participation in solving 
industrial problems and laboratory utilization should be established.  

That is to create a support system that ensures a focused involvement of both academia and 
industry. Academia should develop systems and procedures that ensured that industry needs are 
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met. The industries in return sponsor a good number of students and absorb them or 
finance their starting up a micro business ventures.   

Provision for scale up operation and entrepreneurial ventures. Students developed new products or 
processes which are presently restricted as bench experiments due to non-availability of scale up 
processes are addressed. This occurs as a result of capital and operational cost which hinders the 
research from been able to reach the market. Interaction and informal setups can ensure 
implementation of work or research developed in the various institutions. 

Conclusion 

In conclusion, in this era of globalization, it has become necessary that effort be geared towards 
production of self-reliant manpower. This can be done or achieved through the establishment of a 
strong link between curricula material and the societal or industrial needs. Since it is obvious that 
there is strong correlation between societal scientific literary and the economy of the nation. There 
should be consistent and sustained bridging of gap between academia and industries as well 
sponsoring researches that should meet the needs of the industry for economic recovery. 
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Abstract  

The popular saying “as you make your bed so you will lay on it” seems to be the case with Nigeria 
sports industry (that is if we have one). In every sphere of life, the process towards achieving 
greatness are similar if not the same, first you plan during which goals are set, you execute then 
evaluate and re-strategise in order to enjoy continually the full benefits. These processes have not 
been followed owning to the problems of sports in our country as in other sectors. The paper 
identified quality physical education as the key to sports development and growth. Also the paper 
illuminates the economic potentials in sports if the structure is laid properly, policy designed in 
accordance to quality physical education guidelines and implementation properly supervised. 
Among others, it is recommended that: a  national needs analysis based be carry out in line with 
QPE guidelines, adapt legislative frameworks to support the provision of quality physical 
education, improve funding models, reinforce local capacity to promote the development of and 
innovation within quality physical education provision.  

Keyword: Bedrock, Economic recovery, Quality physical education, Sports development 

Introduction  

Sporting activities in Nigeria are organized and administered in the school system under the 

auspices of the school and supervised by experts in the field (Ojeme in Kehinde & Adodo 2011). In 

Nigeria, sports activities are undertaken in primary and secondary schools with the aim to build in 

the individual, a sound mind in a healthy body. Specifically, this is to meet the physical, emotional, 

social physiological and intellectual needs of students. This view is equally buttressed by Amuchie 

in Kehinde and Adodo (2011), when he asserts that Institutional sports is aimed at meeting health 

needs, and the  promotion of optimum development of students.  It is not out place to add that one 
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avenue by which the child can be totally empowered, so that he can function 

meaningfully within the society is by creating for him varied opportunities for worthwhile 

movement experiences.  In the opinion of Goak and Lee (in Kehinde & Adodo 2011), play provides 

an inner understanding to the child. Through play, children are able to relate to their unfamiliar 

world, and gain the desired experiences. In all these experiences, the child not only increases his 

physical and health status, but along the line develops social relations and self-esteem. It is in this 

vein that Kehinde and Adodo (2011), affirmed that exposure to early motor skills through formal 

learning is a necessary ingredient for the development of excellent sport performance in later year. 

Essentially it is a period when the direction of the child’s life begins to crystallize. In this regard 

too, failure to appropriately guide the child’s tomorrow may prepare the way for future failure.   

Good quality education is defined as equipping people with the skills, knowledge and attitudes to 

obtain decent work; live together as active citizens nationally and globally; understand and prepare 

for a world in which environmental degradation and climate change present a threat to sustainable 

living and livelihoods; and understand their rights (UNESCO and UNICEF, 2013). Physical 

Activity as defined by the Association for Physical Education (2008) is a broad term referring to all 

bodily movement that uses energy. In addition to physical education and sport, physical activity 

encompasses active play and routine, habitual activities such as walking and cycling, as well as 

housework and gardening. United Nations Education for Science and Cultural 

Organization(UNESCO)(2015), in a guideline for policy makers defines Quality Physical 

Education (QPE) as the planned, progressive, inclusive learning experience that forms part of the 

curriculum in early years, primary and secondary education. In this respect, quality physical 

education acts not only as the foundation but also as the bedrock for a lifelong engagement in 

physical activity and sport. 

 

 

 

The learning experience offered to children and young people through physical education lessons 

should be developmentally appropriate to help them acquire the psychomotor skills, cognitive 

understanding, and social and emotional skills they need to lead a physically active life. Sport is all 

forms of physical activity which, through casual or organized participation, aim to use, maintain or 

improve physical fitness and provide entertainment to participants (Oloyede, Akinsanmi, &  
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Fajembola, 2012). UN Inter-Agency Task Force on Sport for Development & Peace 

(2003) defines sport as all forms of physical activity that contribute to physical fitness, mental well-

being and social interaction. These include play, recreation, organized/casual or competitive sport 

and indigenous sports and games.  

The Need for Quality Physical Education  

Using the Learning Metrics Taskforce’s learning domains which identify seven domains of learning 

necessary for students in the 21st century, this domains includes; Physical well-being, social and 

emotional, culture and the arts, literacy and communication, learning approaches and cognition, 

numeracy and mathematics, and science and technology. Quality physical education not only has a 

central place within this framework but should be considered a key aspect of any rounded approach. 

The importance of critical, creative and innovative thinking, problem-solving and decision-making, 

alongside non- cognitive skills such as empathy, openness to experiences and other perspectives, 

interpersonal/communicative skills and aptitude for networking and interacting with people of 

different backgrounds and origins. Quality physical education provides distinct opportunities for the 

acquisition of these skills, which define self- confident and socially responsible citizens. Quality 

Physical Education curriculum promotes movement competence to structure thinking, express 

feelings, and enrich understanding. Through competition and cooperation, learners appreciate the 

role of rule structures, conventions, values, performance criteria and fair play, and celebrate each 

other’s varying contributions, as well as appreciating the demands and benefits of teamwork.  

 

Additionally, the learner understands how to recognize and manage risk, to fulfill assigned tasks, 

and to accept responsibility for their own behaviour. They learn how to cope with both success and 

failure, and how to evaluate performance against their own and other’s previous achievements. It is 

through these learning experiences that quality physical education provides exposure to clear, 

consistent values and reinforces pro-social behaviour through participation and performance. 

Academic performance is influenced by other factors, but, nevertheless, the evidence supports the 

presupposition that if young people achieve at least the recommended daily amount of physical 

activity there are potentially broad social and academic gains.  For many children, especially those 

from less advantaged backgrounds, physical education provides their  
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only regular sessions of physical activity. This further emphasizes the need for 

children to receive their entitlement of quality physical education within school curricula.  

Quality Physical Education (QPE) Guidelines for Policy Makers by UNESCO  

In a bid to guide policy makers to formulate policies that will deliver Quality Physical Education, 

the United Nation Education for Science and Cultural Organization (UNESCO) in 2015 published a 

policy guidelines. The guidelines are sum up as follows;  

 

Ensuring an inclusive approach: Inclusive methodologies should be at the centre of both quality 

physical education policy and practice. Government policy strategies and statements aimed at 

fostering inclusion, and raising general awareness of the values of physical education, should be 

elaborated and utilized to mainstream the principles and practice of inclusive methodologies within 

physical education to students, parents, and members of the wider community. Physical education 

should be compulsory for both boys and girls, and young persons with disabilities and equality of 

provision should exist in terms of amount, quality and content thus allowing for curricula to be 

flexible and adaptable to enable the inclusion of pupils with disabilities, girls, and pupils from 

minority groups. 

  

 Additionally, existing policy and practice should take in to account concerns regarding inadequate 

provision of appropriate infrastructure, adapted facilities, equipment, and teaching and learning 

materials for pupils with disabilities. Promote initiatives developed to support and encourage girls 

to engage within physical education, addressing barriers such as dress options, religion/cultural 

dispositions, parental discouragement, inadequate changing facilities, cost of kit, body image and 

sport image. The guideline stressed that teachers and support assistants should be professionally 

qualified and capable of successfully integrating pupils with disabilities, and where appropriate, 

supported by professional development within this area. Also policy makers are encouraged on the 

development of teacher-mentor networks that could provide an optimum opportunity for developing 

teachers’ skills, knowledge, and competence in the area of inclusion. 

 

Vision Building: physical education provides a wide range of learning contexts and environments 

which require resource and creativity from learners, as well as the ability to work both 

independently and collaboratively. National strategies for physical education should be present at 
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both primary/ elementary and secondary level; and should address the significant 

gaps between policy rhetoric and actual implementation to ensure legislation on physical education 

provision is being applied consistently. National strategies for physical education should 

recommend curriculum time allocation and those responsible for quality physical education 

provision must be  

 

held accountable for ensuring recommended physical education curriculum time allocation is 

implemented. National Strategies should ensure that head teachers, parents, and other related 

stakeholders are aware of the benefits of physical education, and curriculum requirements should 

demand sufficient curriculum time for delivery in order to achieve these aims 

National strategies, and according budget, should promote school-community co-ordination and 

linked pathways to participation in physical activity, and address current communication problems 

between different agencies. The relevance and quality of the physical education curriculum should 

be reviewed, especially where there is a sustained pre-disposition towards sports competition and 

performance-related activities. Developed in consultation with young people, provision should be 

personally meaningful, socially relevant, and accord with out-of-school lifestyles. Systems and 

mechanisms for monitoring and quality assurance should be developed to promote good practice 

and accountability within quality physical education policy-making and implementation. 

 

Teacher education, supply and development: the provision of quality physical education depends 

on well qualified educators, responsible authorities should undertake punctual reviews of systems 

of quality physical education teachers education (QPETE) as a policy priority. A review of current 

Physical Education Teacher Education programmes should be carried out to identify discrepancies 

in quantity and quality of provision in line with the core principles for quality physical education 

teachers’ education. Physical Education Teacher Education (PETE) programmes should be adapted 

to reflect the facilitation and intermediary roles of teachers  responsible for physical education, with 

regards to building community sports partnerships designed  to stimulate young people to 

participate in physical activity during their leisure time and beyond school life. An increased 

number of qualified teachers is vital to address the current shortfall of physical education  

specialists, particularly in primary/elementary schools Community sport design should be a key 

priority of any national quality physical education  strategy 
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Facilities, equipment and resources: The provision of quality physical education requires material 

resources, and appropriate technical support, to ensure access to physical education for all pupils, 

including those with disabilities, and those with specific religious requirements. Policy makers 

should address a current lack of adequate infrastructure, and insufficient physical resources and 

amenities as a priority, this could include more efficient use of community resources and the 

promotion of partnerships with community sports organizations. Quality physical education 

provision should be supported by adequate, appropriate pedagogical materials, an appropriate level 

of quality technical support should be in place to support the provision of quality physical 

education, and ensure facilities, equipment, and resources are well maintained. 

 

Facilities imperative to the provision of quality physical education should be used for physical 

education as a priority, and not be given up for other purposes (e.g. exams, school productions, 

school health visits etc.).  In areas that suffer from extreme weather conditions, adequate facilities 

should be provided in order to lessen the cancellation of physical education lessons. 

 

Quality Physical Education and the Nigeria Story 

As far back as the 1969 National Curriculum Conference, the Nigeria government has made efforts 

to lay a solid foundation for physical education. According to Taiwo in Kehinde and Adodo (2011), 

the conference reviewed past educational goals and identified the new course to chart with a view to 

setting new goals according to the present needs of society. The National Policy on Education 

(NPE) evolved from the recommendations of the National Conference. Generally, the NPE took 

cognizance of the needs of the Nigerian child at all levels of learning. In the same vein, the subjects 

offered in the curriculum were given prime attention. Specifically, the policy accorded physical 

education equal status with other school subjects. It further prescribed that Physical and Health 

Education (PHE) should be made compulsory at the junior secondary school level, and optional at 

the senior secondary school.  Government recognition of the importance of PHE was further 

strengthened with the enactment of a National Sports Development Policy. 

 

It is worthy to note that Nigeria as a nation has through the years, been guided by well formulated 

policies for every of her designed programme with a view to achieving the set goals of such 
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programmes. While this has, for a long time, been the case with most sectors of the 

Nigerian economy, the Nigerian government’s first official policy guideline for the sports subsector 

was only formulated in 1989 (Aibueku in Aibueku and Ogbouma, 2013). In 2009, the Federal 

Government of Nigeria released the 2009 National Sports Policy. This was the Government’s 

second official policy guideline on the development of the sports subsector in Nigeria. The policy 

document, designed in five chapters, contains the following sections: general introduction; 

philosophy, vision, mission, values and objectives of the sports policy; obligations of the three tiers 

of government in sports; major elements of the policy; and policy review process. 

 

The 2009 national sports policy which came into existence twenty years after the 1989 version 

attempted a review of the 1989 policy document by addressing observed shortcomings in the former 

document and thus attempting to improve on it. There is no gainsaying that the 2009 National Sport 

Policy of Nigerian is conceptually clear and theoretically sound, addressing vital issues that are 

germane to sports development in Nigeria. The noble ideals upon which the policy  

 

mandate is based are such that would ordinarily elicit a quick and positive response from any well-

meaning government, organization and individuals. However, eight (8) years after the enactment of 

this policy, it can be observed that the sports subsector is still bedevilled with challenges bordering 

on scientific analysis of sports and physical activities. This situation thus calls to question the extent 

to which the 2009 national sports policy of Nigeria is being implemented in regards to sports 

development. 

 

Policy formulation is the primary stage of addressing observed short, medium or long range 

problems. The process of policy formulation could be quite cumbersome, especially if not properly 

managed. Essentially, policy formulation involves consultation, participation and choice making, all 

from a wide range of alternatives. While acknowledging this complex nature of policy formulation, 

such formulated policy may not automatically translate to success, without appropriate working 

guideline, for its implementation. Importantly too, the implementation of the policy depends to a 

large extent on the character of the team of implementers (Nwagwu, in Kehinde & Adodo 2011). 

Effective implementation of designed policy guidelines is without doubt the key factor that 

determines the success of any programme under any setting. Notwithstanding what level of human 
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ingenuity and material resources that may have been put into the planning and 

design of a programme, the extent to which such a programme succeeds is, to a large degree, a 

function of the extent to which policy mandates guiding the design of such programme are 

tenaciously implemented and translated into tangible outcomes. Be this as it may, Pfeffer in 

(Aibueku & Ogbouma, 2013) observed that it is on record that the failure to implement carefully 

conceived ideas and decisions is increasingly pervasive in both public and private organizations 

today. Using the foregoing as our context, the implementation of sports policies in the Nigeria 

primary and secondary school may be assessed  

 

Primary school is generally seen as the foundation of formal teaching. It is aimed above all at the 

wholesome development of the child. Essentially, activities of learning at this level should be 

adequately diversified to ensure good growth and development of the child. By virtue of their age, 

children at this level of growth possess a lot of natural energy and drive to learn. Taggert (in 

Kehinde and Adodo 2011), has therefore suggested that what is required for them is a programme 

of activity capable of stimulating their interest and attention. The recent trend across nations is to 

inculcate the culture of sports activities in children. This is in addition to imbibing in them, a 

culture of play.  The goal is to develop in these young ones appropriate movement patterns 

necessary for all physical activities.   

 

 Even with emphasis on the foregoing, PE in Nigeria primary school still lacks the attention it 

deserves. Before now, what was prevalent was a situation where even though PE was allotted time 

on the time table, it was taken more like an unserious routine. This is the sense that the classroom  

 teachers (not the specialist in PE) engage their learners’ usual sports and games. The hope was that 

it would help elicit some potentials stars that could be nurtured. Even at the turn of the 21st century, 

not much can be said of redefining the status of PE in Nigeria primary schools. It is in this context 

that Ojeme (in Kehinde and Adodo 2011), has lamented the handling of the subject at this level of 

learning, observing that unqualified teachers were left to teach the subject. More disheartening is 

the observation of Toriola (in Kehinde and Adodo 2011), and Adebayo (in Kehinde and Adodo 

2011), where football fields have been converted to school building, thereby denying school 

children the much needed facilities to play. There is no gainsaying that with the above situation no 

effective teaching of physical education would be done in primary schools. More so when most 
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public primary schools lack basic facilities and equipment necessary to conduct 

physical education classes, in addition to the reported zero funding of physical education 

programme and activities.   

  

2009 National Sports Policy article 4.6.1. and 4.6.2.  states that in other to have an all-round 

development of the youth, sports shall be offered as compulsory subjects at the Nursery, Primary 

and Secondary School levels of the formal education system and that all primary and secondary 

schools shall have play grounds for sports as a condition for approval for their establishment. The 

needed policy leverage not have been quite attained. Hence the subject is yet to gain the needed 

impetus to grow. Ojeme (in Kehinde and Adodo 2011), has asserted that this continuous set back 

can largely be attributed to Ministries of Education and Youths and Sports. At this juncture, it 

becomes imperative for these   Ministries, and all other stake holders in primary school PE 

programme, to revisit the aims and objectives of PE at this level of learning, and the expected 

fruitful gains it hopes to achieve. Until this is done the desired status of PE in primary school may 

continue to suffer neglect.   

 

 The situation in Nigerian secondary schools is not different from the described situation in primary 

schools. One cannot totally rule out the fact that there are some forms of physical activities on 

ground, but to what extent do these meet the required standard for secondary school sports remains 

the concern. There is no gain saying that even the few activities available in most schools are those 

made possible by the effort of education planners as far back as the colonial era. Unfortunately not 

much of such legacies are left. This is largely due to poor planning and management of Nigeria 

school sports as a whole in the last two and half decades. The expected  

 

change in the status of PE was the concern of   National Policy on Education and National Sports 

Development Policy. These policies variously made prescription for the subject. The implication 

was to make P.E have equal status with other school subjects. This made the subject examinable 

both in the West African Examination Council (WASC), General Certificate of Education (GCE) 

and National Examination Council (NECO). The question again is how this can be when the same 

policy makes the subject compulsory only up to the junior secondary school, while making it 

optional at the senior secondary schools. It was thought that with the revised policy in 1998, this 
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anomaly would be corrected, instead, the subject was further relegated from a core 

and separate subject to elective and Physical and Health Education (PHE). One wonders if such a 

stance may not force the subject into extinction, rather than the expected intent of sustaining its 

growth for its developments. As presently practiced in Nigerian secondary schools, physical 

education is organized under three major phases, namely: instructional, intramural and extramural 

programmes. The instructional programme ought to be an avenue for implementing the compulsory 

teaching of physical education at the junior secondary schools. However what obtains in most 

schools is not quite the case. Not much is done by way of instructional programme.   

 

Following the trend of the organization of P.E in phases, what should logically follow the 

instructional programme is the intramural programme. Ojeme (in Kehinde & Adodo 2011) has 

described the intramural programme as an all year programme of activity with an intention of mass 

participation and broad based activities. But what is prevalent by way of the intramural sports in our 

schools is the annual inter-house competitions. This tends to defeat the policy of intramural 

programme which logically should provide opportunity for everyone to participate in as stated in 

article 4.64. that all schools shall establish a structured sporting programme which covers every 

student except those exempted on medical grounds. It is also expected that, there will be the need 

for adequate facilities and equipment if participants are to have a fair share of participation in 

intramural sports. However, the case is contrary, with a focus on organization for selected few. 

Besides the dearth of essential equipment and facilities, personnel for the management of 

intramurals are also inadequate, and at times there is the absence of qualified personnel to run the 

programme.  

 

The nature of intramurals is such that almost every admitted student is entitled to participate. This 

will stretch the facilities and equipment available. Where such facilities cannot meet the students 

demand, the expectation is that personnel should be able to improvise, so as to fulfill the 

programmes’ needs. But this is made worse where qualified personnel are lacking and at other 

times inadequate. The only option left would be to leave the administration of the programme in  

the hands of unqualified individuals who may end up thwarting the desired goals of the programme. 

So far, the foregoing has been the unfortunate trend with secondary school sports. At the secondary 

school level there are hardly sports units or offices even where qualified personal are employed. 
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Even where equipment is procured, they are poorly maintained. Since the Ministries 

of Education, Youth and Sports scarcely provide funds, the schools usually turn to the students for 

sports levy. This is in a bid to sustain school sports at their level. The question therein, is in what 

direction can status of  the Nigeria secondary school sports be turned around so as to put it at per 

with other nations that take great concern on the total development of the child?   

 

Article 4.6.5 of the 2009 National Policy of Sports states that, any student studying in any Higher 

Institution of learning shall offer a minimum of a 4-credit unit course in Sports. This seems possible 

as all higher institution offer general courses but this is not the case, as most schools offer health 

education related courses instead.  The issue is far compounded with the way sports is run/treated in 

higher institutions, the only time sports is taking seriously is when sports competition like Nigeria 

University Games (NUGA), College of Education Games (COEG), etc. is close. The disconnect in 

sports participation seems to arise as most higher institution if not all, fails to play their part in 

sports growth/development. Moreover how can Nigeria, with this attitude towards school sports 

boast of the philosophical dictum of “the sound mind in a healthy body.”   

Besides the health concerns, it is essential that governments take policy action seriously to ensure 

the subject secures its rightful place in school curricula and that, consequently, students benefit 

from exposure to alternative learning domains. 

Sports Development  

Sports development refers to the gradual increase, attainment and advancement of sport from low 

level strata to a higher level or strata with due cognizance and consideration of the indices that 

enhance the realization and actualization of sports development (Yazid, 2014). These indices 

include: sports policy, sports personnel, sports programme (training and competition), funding, 

facilities and sponsorship. Sports is a vital and dependable weapon for all kinds of battles; it is 

today’s greater marketing instrument for political mass mobilization and for direct governance and 

anchorage for national and international unity. Sports has become an important aspect of Nigerian 

culture so much so that the interest in and popularity of sports have affected the political, social, 

economic and educational fabrics of the nation. Questions are being asked, enquiries are being 

made and documenting evidence sought. How where are the players breaded? What is the 

entrenched system of development? What is the impact of the leagues? What part does 
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administration play? Is coaching a big new ‘player’ in sport development? What and 

where are the facilities for training and for competition? What is the role of the sport academies? 

What is the process that produced Nigerian players and athletes the likes of Blessing Akagbere, 

Mary Onyali, victor Moses, Sam Mba and a host of other making a great impact in their various 

clubs and in international competitions? There are many questions, but very few answers. 

Educators all over the world agree that the elementary or primary school is the foundation of formal 

teaching and learning of any skill or knowledge necessary for the maximum development of the 

child. Therefore, this level of education should provide a fertile based for a diversified and 

development of the beneficiaries. As far as sports development in concerned, the primary school 

should be the ideal ground for its take-off, through a sound programme of elementary physical 

education. A good physical education programme makes use of the natural activity drive of 

children, who even the most timid, enjoy movement.   

In Nigeria, the current status of primary physical education levels much to be desired. This is quite 

contrary to the practice in primary schools during the period described in Nigeria as the colonial 

days. That time, every primary school provided for a daily physical activities which were quite rigid 

and militaristic on the school time-table. It was compulsory for every class teacher to take his or her 

class out for thirty minutes’ vigorous regimented physical activities. In addition to this, there was a 

break period daily where organized games and sports took place during this period. In this way 

every pupil was conscious of physical activities and sports. By the time a child completed primary 

school education, it was possible to identify children talented in sports skills.   

All over the world, universities regard and include sports as components of the educational 

programme provided for their students. Nigerian University games Association competition 

affirmed that all over the world, universities have been the mainstay of sporting aspirations and 

achievements of the communities which they serve that such would be the case in Nigeria. Nigeria 

is in need of bright and talented sportsmen and women; this is evident in the last Olympics (Rio, 

2016) where Nigeria managed to secure only one bronze in soccer (football). Higher institutions are 

vital not only to the development of sports in Nigeria but as a vehicle for moulding the characters of 

the youths who, through these institutions, are preparing themselves to be future leaders of the 

nation.    
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Sports and Economic Recovery 

Sports is big business with multiple streams of income, i.e. endorsement deals ( $107 million a year 

arrangement between Manchester United and Adidas), Viewing rights (the national football league 

in USA takes an average of $6.68 billion, the English Premier League gets $2.60 billion as  

TV deals), jersey sales (Real Madrid made approximately $220 million in kit sales and shirt deals), 

naming right, ticket sales etc. All of which are taxable. It is ironical that the national minimum 

wage stands at #18,000 while that of the Nigeria Professional football league stands at #100,000. 

Today sports industry is worth between $ 480 - $620 billion according to a recent A. T. Kearney 

study of sports teams, leagues and federations. This includes infrastructure, construction, sports 

goods, licensed products and live sports event coverage/broadcast (TV rights). The global sports 

industry is growing much faster than national gross domestic product (GDP) rate around the world. 

The United Kingdom makes an estimated £23.8 billion in earnings and 987,564 in jobs from sports. 

Then in the United State of America, sports industry as a whole brings roughly $14.3 billion in 

earnings a year and contributes 456,000 jobs with an average salary of $39,000 per job. Countries 

that have developed structures and invest in sports are reaping its fruits. The beauty of it all is that, 

money is made while having fun, keeping fit and promoting oneness.  

I make bold to say that there is no signage between the relevant bodies responsible for developing 

sports in our multi-talented nation, as a result, sports is over looked by many as a waste of time. For 

sports to strive and contribute meaningful to the GDP of this nation, sports interest has to be 

stimulated from the nursery, natured at the primary level, developed  during the secondary 

education and perfected at the higher institution. The truth is, not all of us can be professionals in 

sports but even spectators have a role to play, for instance the spectators are the ones who buy 

tickets to watch the game and also among others buy jersey in support of their teams. Where sports 

interest and knowledge is properly develop and the importance understood, participation will 

increase giving rise to more persons buying sports, buying tickets/ watching on TV etc, this in turn 

will translate to jobs (directly or indirectly), endorsement deals etc. It is worth mentioning that 75% 

of this jobs created will be person between the age of 15- 45. Beside the income that can be 

generated through sport participation, inactivity (a state of lack of physical activity) exacts high 

financial costs from countries across the region.  For example, the annual cost in Nigeria days of 

absence from work and loss of income due to premature death cannot be estimated.  Mike Boit in 
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Oloyede, R., Akinsanmi, T. and Fajembola N. opined that Increasing current levels 

of activity could significantly reduce the costs to society and the nation but even maintaining them 

can result in savings.   

Recommendations 

The following are recommendations to help develop quality physical education on which can sports 
development and reach its zenith;  

 
1. The government needs to Carry out a national needs analysis based on quality physical 

education provision, with a focus on inclusive practice 
2. Improve funding models relating to quality physical education and QPETE, taking into 

consideration the evidence based return on investment that can accrue both socially and 
economically 

3.  legislative frameworks to support the provision of quality physical education in line with 
international conventions, declarations, recommendations, and good practice.  

4.  Undertake inter-sector consultations regarding planning for quality physical education 
provision across curricula 

5.  Develop a national strategy for the provision of quality physical education, supported by 
tools and mechanisms to measure impact 

6.  Mobilize opinions on the right of access to physical education for everyone 
7.  Build consensus around the concepts of inclusive quality physical education, and a shared 

pedagogy for all those working with young people across physical education, physical 
activity and sport 

8. Support research programmes that contribute to the evidence base for quality physical 
education in terms of achieving social, educational, and economic and health aims  

9.  Reinforce local capacity to promote the development of and innovation within quality 
physical education provision 

10.  Ensure physical education teacher education (PETE) underlines the important role of 
quality physical education in promoting individuals’ rounded development, particularly in 
terms of inclusive practices, current societal changes related to health, and the importance of 
encouraging participation in a healthy, active lifestyle.  

11. On our part, we need to support the government through positive attitude towards physical 
education and sports. Through our collective participation in sports, growth and 
development, sports gains can be harness as in other nations.  

Conclusion 

Sports is a financial power house when structured and manage in accordance to world best 

practices. School sports is key if sports development is to be achieved. The 2009 National Policy 
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explained in only two paragraphs on school sports this have to be reviewed and 

improve upon using the UNESCO quality physical education guidelines. The country needs a 

campaign like that of the city of Madrid in Spain, (No Physical Education, and No Education). We 

all can in our own little ways help take sports to the next level either as passive participants or 

active participants. We can encourage our children old or young by watching them play, buying 

sports kits for them, joining them in the game etc, trust me it will be worth the effort ask Ihenacho’s 

father.     
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Abstract 

There is no doubt that holistic integration of Information and Communication Technology (ICT) 
into any sector of an economy produces enhanced productivity and efficiencies, which translate to 
big economic gains and overall national development. This is observable in developed countries 
like The United States, United Kingdom, Germany, Singapore, etc. where ICT has been used to 
overhaul virtually all sectors of their economies. Experience of deep ICT penetration in Nigerian 
Banking sector and the resultant immediate benefits of improved performance and higher profits 
also allude to this. This paper analyses the importance of treating ICT as a core infrastructure of 
our economy that has the potential to engender a more productive and efficient national economy. 

Keywords: ICT, Economy, Technology, Sustainability 

1. Introduction  
Nigeria, for close to two years now, is said to be in economic recession.  A number of factors have 
been identified by experts as being responsible for the current economic downturn, prominent 
among which include:  

i. Progressive Global fall in the price of petroleum (main export product) 
ii.  Political instability 
iii.  Lack of diversification of the economy 
iv. Corruption 
v. Insurgency and destruction of oil pipelines etc.  

Also, Governments at all levels have made policies that are all aimed at revamping the economy 
and thereby curbing the prevailing state of economic hardships that Nigerians are facing. These 
include: 

i. Diversification (i.e. Shifting away from Petroleum as major export product) 
ii.  A focus on Agriculture 
iii.  Anti-corruption crusade 
iv. Creation of employment opportunities 
v. More investment in Education 
vi. Youth empowerment (e.g. N-Power initiative) etc. 
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There is no doubt that these and other solutions that are currently being pursued are 
well though-out ways that have potentials to boost the economy if they are religiously pursued in 
line with the dictates of prevailing global economic enabler – ‘The information and Communication 
Technology’ (ICT). 

According to the 2015 World Economic Forum ‘Global Information Technology Report’ (GITR), 
more than 80% of sub-Saharan African countries (including Nigeria) were ranked below 100th 
position out of 138 economies in the 2015 ‘Networked Readiness Index’ ranking of economies 
(NRI) (WEF Global IT Report, 2015). In fact it is stated in that report that: 

 “The performance of sub-Saharan Africa is particularly poor: 30 of the 31 
countries included in the sample appear in the bottom half of the NRI rankings.  
The only exception is Mauritius, at 45th. The country has progressed three 
places since last year and eight since 2012. Among the large economies of the 
region, Nigeria drops seven places to 119th. South Africa drops five to 75th—it 
is now third in the region behind Mauritius and Seychelles (74th). In contrast, 
Kenya (86th, up six) has been slowly improving since 2012.”    
   

(WEF IT Report, 2015, Pg.14) 

On the basis of this, the discussion of this paper attempts to call on governments, businesses, and 
individuals to repackage all economic plans and strategies with a special focus on information and 
communications technologies as the main drivers and enablers that cannot be overlooked if real 
success of any strategy is desired in this ‘Digital’ age.   

Technology has incredible power to improve lives, foster economic growth, and create 
opportunities for individuals, companies, and nations around the globe. We are living in an age of 
unparalleled digital disruption, with massive amount of technology-driven change, huge innovation 
and significant evolution in the way people use technology. Information and communication 
technologies (ICTs) have become more powerful, more accessible, and more widespread. 

Yet only widespread and systematic use of ICTs by all stakeholders – individuals, businesses, and 
government – can trigger such transformations. 

From an economic point of view, ICTs boost productivity, and reduce transaction and information 
costs. They allow new models of collaboration that increase workers’ efficiency and flexibility. 
ICTs foster entrepreneurship and create new business models. As revealed by NRI in the 2015, 
WEF Global IT Report, (p.7), there is almost a perfect correlation between a country’s level of ICT 
uptake and the economic and social impacts ICTs have on its economy and society. 

It is an indication that workability of any economic strategy in this ‘digital age’ is tied to the extent 
to which ICT is involved in its planning and execution. 
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ICTs enable access to basic services, including financial services and education. 
Widespread ICT use by businesses, government, and the population at large is a pre-condition for 
all these benefits and opportunities to materialize, as confirmed by the nearly perfect correlation 
between the NRI’s usage and impact sub-indexes. 

The Information and Communication Technology (ICT) industry including telecommunications 
operators, computer and software producers, electronic equipment manufacturers etc. is playing an 
increasingly important role in the global economy. In this age, the role of technology in improving 
the lives of the people cannot be overemphasized. Most people, including minorities, more than 
ever before are now buying goods and services online, sending messages across the globe to loved 
ones, sending emails to donor agencies for support and receiving instant replies (Ebeling, 2003). 
Because of its size and the nature of its products, the industry has a notable role to play in 
encouraging economic growth and contributing to other social goods, including improving 
education and healthcare access and services. ICT enables economic growth by broadening the 
reach of technologies such as high-speed Internet, mobile broadband, and computing; expanding 
these technologies itself creates growth, and the fact that technologies make it easier for people to 
interact and make workers more productive creates additional benefits. ICT’s role in enabling 
economic growth has become more significant as governments are investing to stem the effects of 
the global financial crisis.  

1. ICT As A Core Infrastructure 
1.1.Investing in ICT 

Investing in ICT to drive economic sustainability, Countries have started to invest in ICT because 
they know that the sector can have a substantial positive impact on social and economic 
sustainability. Investing in ICT is a key driver of economic development for emerging and 
developed markets alike.  

1.2.ICT readiness:  
ICT readiness is defined as the availability of broadband, computers, software in a country and 
competitiveness (WEF Global IT Report, 2015). The countries with the most advanced ICT sectors 
present the highest levels of competitiveness, suggesting that having a country enabled by ICT 
improves the overall performance of its economy in the long run. In fact, investing in ICT can help 
countries increase their annual GDP growth by 0.6–0.7 percent on average, on an annual basis, for 
each increase of 10 percent in household penetration. 

This impact is created by a combination of direct and indirect effects on the economy. Direct effects 
come from investments in infrastructure (by government and operators), increased availability and 
penetration of services, and increased employment in the ICT sector. A good example of direct 
effects is seen in Korea, where growth in the ICT sector was 43 percent between 1999 and 2003; in 
the same period, it was negative in Japan, less than 1 percent in Malaysia, and 5 percent in 
Singapore. Korea drove this growth by pushing forward a national vision to develop its ICT sector; 
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this required a concerted effort between public and private parties and large 
subsidies from the state. 

The direct effects of ICT can also be seen in bringing ICT services to remote, underserved areas. In 
this case, direct investments will bring job creation and extra spending that benefit the population in 
these areas. Telefónica, for example developed the Intégrame initiative in Peru, which aims at 
extending ICT services via public-private partnerships. As a result of these partnerships, mobile, 
landline, Internet access, and television services are now offered using wireless technology at better 
tariffs to 62,300 people in 180 locations throughout the country. Further, Intégrame has opened new 
markets for Telefónica and increased the speed of social and economic development through the 
inclusion of rural communities. 

ICT’s indirect effects include productivity gains for businesses, increased foreign direct investments 
as a consequence of a country being ICT-enabled, the creation of innovative industry clusters such 
as knowledge cities, and higher exports of ICT services such as outsourcing. The Indian Tobacco 
Company, an Indian conglomerate, illustrates ICT productivity gains for an economy. Their agri-
business division, one of India’s largest exporters of agricultural commodities, created e-Choupal in 
2000 as a supply chain management system to reach farmers. These have traditionally sold their 
products through inefficient physical marketplaces where they are forced to take whatever price is 
offered because they have limited access to information on market prices. E-Choupal, a kiosk with 
computers and Internet access, is a virtual marketplace where farmers can sell their products (e.g., 
soy, tobacco, wheat, shrimp) directly to producers, without paying fees to traders or commissions to 
agents.  

2. Impacts of ICT on economy 
Following is a brief presentation of some profound impacts of ICTs in various sectors of ICT driven 
economies. 

2.1.Education and Knowledge Transfer 
Today, it is widely recognized that knowledge is increasingly becoming the currency for business 
and countries need to focus on building up their capabilities to compete in this area (Esque, 2009). 
According to the author, “There is clear empirical evidence of a strong correlation between the 
income of countries and their ranking on the Knowledge Index or their investment in knowledge. 
This is measured by investment in an economic and institutional regime which supports and 
promotes the creation of knowledge and entrepreneurship. Educated and skilled populations create, 
share, and use the knowledge well. 
Song et al (2009) note that “Countries with pervasive information infrastructures that used ICT 
applications possessed advantages of sustained economic growth”. The authors argue that the 
adoption of new technologies is essential to survival and growth of economy in general, and that 
ICT in education has positive effect on individual empowerment. 
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In other words, ICT interventions can potentially have transformational impact on 
education and virtually on every sector of the Nigerian society. They can broaden access to 
education and enable learner-centered learning in a country where teacher-centered processes 
prevail, and improve the efficiency of education systems. There are several ways in which ICT can 
be a catalyst to educational development. Unwin (2009) notes two ways:  

(1) By providing tools which teachers use to improve teaching and  

(2) By giving learners access to electronic media that make concepts clearer.  

With ICT, teachers can no longer be “the transmitters of knowledge” but rather “the facilitators” of 
the learning process. Tinio (2009) notes that “As learning shifts from the “teacher-centered model” 
to a “learner-centered model”, the teacher becomes less the sole voice of authority and more the 
facilitator, mentor and coach—from “sage on stage” to “guide on the side”. The teacher’s primary 
task becomes to teach the students how to ask questions and pose problems, formulate hypotheses, 
locate information and then critically assess the information found in relation to the problems 
posed”.  
Classroom practices that simply embellish traditional modes of direct instruction with ICT tools 
have been repeatedly labeled as ineffective (LeBaron and McDonough, 2009). ICT must hence be 
fully integrated into the curriculum. Lin (2008) cited by LeBaron and McDonough (2009) describes 
the integration of ICT across the curriculum as critical to learning how technology is productively 
applied in real-life situations. 
A holistic transformation in teaching perspective is thus expected from a teacher-centered strategy 
of instruction toward student-centeredness. This is achievable but can be hard in the context of lack 
of basic school supplies and facilities (textbooks, chairs, computers, and so forth). 
Consequently, the key role of ICT for development lies in its ability to handle and communicate 
information (Torero and Braun, 2006, p. 14). It should be noted that there is convincing evidence of 
a link between good ICT provision in education and economic growth.  
Effective introduction of ICT in schools will facilitate knowledge transfer, enabling thereby 
educator development. With ICT in education, teachers and students can join online learning 
communities to acquire new skills. One of the most important equity areas that have emerged 
during the era of globalization is international knowledge transfer. 

Courtney (2009, p.153) observes that “International knowledge transfer facilitated by ICT has the 
potential to improve conditions for people in all countries since knowledge transfer is a two-way 
process”. She argues that knowledge transfer involves access to information; and; information leads 
to opportunities that generate resources. Esque (2009) maintains that Information and 
communication technology facilitates the effective creation, dissemination, and processing of 
information; and knowledge is increasingly becoming the currency for business and countries need 
to focus on building up their capabilities to compete in this area. Indeed, access to ICT can allow 
educators and students in any part of country to share knowledge with the rest of the world and 
access resources which can enhance their learning experiences.  
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The ICT sector has already dramatically changed the way people study. A wide 
range of information is available free on the Internet—something that was unthinkable 30 years 
ago. The use of email, websites, and virtual classrooms and libraries has proliferated, facilitating the 
sharing of information on a large scale.  

An interesting development in e-education program is the MOOC - Massive Open Online Course. 
A MOOC is an online course aimed at unlimited participation and open access via the web (Kaplan, 
Andreas, Haenlein, and Michael, 2016). In addition to traditional course materials such as filmed 
lectures, readings, and problem sets, many MOOCs provide interactive user forums to support 
community interactions among students, professors, and teaching assistants. MOOCs are a recent 
and widely researched development in distance education which were first introduced in 2006 and 
emerged as a popular mode of learning in 2012. The proliferation of massive online open courses 
(MOOCS) allows people around the world to upgrade their skills, train, or re-train more frequently, 
more flexibly, and more cheaply than through traditional channels. 

2.2.Healthcare 
The use of ICT for health (e-health) has the potential to transform healthcare by efficiently 
connecting people and improving information sharing. Currently, e-health is predominantly seen in 
developed countries. But as the availability of ICT spreads rapidly in the developing world, there is 
an opportunity to expand healthcare access to areas where distance, poverty, and scarce resources 
are currently barriers to even basic care. 

With ICT, doctors can access patients’ medical records more easily, have immediate access to test 
results from a laboratory, and deliver prescriptions directly to pharmacists. Patients with heart 
problems can carry monitors, which alert their doctors if their conditions change yet allow them to 
continue with their daily lives as usual. 

An example is a major hospital chain in India, Apollo Hospitals. In collaboration with a leading 
provider of telecommunications and data communications systems, they are providing basic 
diagnostics (blood pressure), medical check-ups, and consultation via mobile services. This project 
enables the provision of affordable and accessible healthcare to millions of people in remote areas. 

2.3.Government services 
Early breakthroughs in e-government—such as the use of ICT to provide and improve public-sector 
services, transactions, and interactions—have enabled government organizations to deliver better 
services more efficiently. 

In many countries, more than 70 percent of taxpayers now file taxes electronically, for example, 
and many other transactions—ranging from renewing drivers’ licenses and paying utility bills to 
managing government benefits—are conducted online. Citizens have a much easier and faster 
access to government services. 
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In Singapore, for example, citizens can buy replacement identity cards online by 
submitting digital passport-sized color photographs and scanned copies of existing identity cards. 

A customer perception survey conducted by the Ministry of Finance and Infocomm in Singapore 
showed that, in 2008, 85 percent of respondents made transactions with government electronically, 
and 88 percent were satisfied, for four main reasons: it is easy to find information, it is user 
friendly, the transaction is fast, and it is easy to complete. 

3. Improving information access and communications 
ICT is changing the way people access information (with Google and Wikipedia, for example) and 
interact with each other (through blogs, social networking sites, virtual reality sites, and so forth). 

Social networking websites have changed the job recruitment rules. Today these sites are the places 
to find a job and recruit talent. A survey, conducted in May 2009, revealed that 72 percent of US 
companies plan to increase their use of social network recruiting. Ninety-five percent of companies 
used LinkedIn; Facebook use by companies grew from 36 percent in 2008 to 69 percent in 2015.  

The power of the change generated by social networks was also evident in the recent Arab-Spring 
that saw to the downfall of dictators in a number of Arab countries.  

All these examples show new ways in which innovative ICT technologies are having a profound 
impact on the way people interact and communicate with each other. Many of these technologies 
will undoubtedly lead to new social benefits. 

4. Supporting the ICT strategy financially 
Government financial support to a country's ICT strategy is crucial since economic benefits and 
demand for some of the new services will necessarily be unclear for industry players. Many 
countries in the world have made significant investments in the past couple of years but much more 
needs to be done in developing economies like Nigeria in order to enjoy the economic and social 
benefits that accrue to such investments.  

Recommendations  

• To enhance rural access to internet, government should support technical innovations for 
rural connectivity, such as wireless broadband connections or solar powered systems. 

• Widespread ICT use by businesses, government, and the population at large is a pre-
condition for all these benefits and opportunities to materialize, as confirmed by the nearly 
perfect correlation between the NRI’s usage and impact sub-indexes. 

• Government should Expand ICT training and makes ICT hardware more affordable: This 
training should cut across the rural areas also.  

• Government should establish rural ICT kiosks, which serves as a tool that farmers can use to 
obtain information more cheaply as they do not have to personally invest in owning the ICT 
devices. As operators of the kiosks are trained with computer application, they will help 
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bridge the knowledge and skill gap of the farmers by providing personally tailored 
knowledge and information to their clients. 

• ICT facilities like internet and others should be made available in all sectors and trustworthy 
professionals should be in-charge for transparency. 

• Reliable anti-malware should be available and tight security should be ensured always. 
Conclusion 

It is no more news to Nigerians that the major issue at hand for Nigeria now is how she is going to 
get out of this economic recession in order for her citizens in all classes to be able to afford the 
affordable. Governments must provide an enabling environment by provision of the necessary 
resources, infrastructure and policy framework. Governments’ communications departments can 
also work hand-in-hand with ICT professionals so as to invest more in ICT to bridge the technology 
(digital) divide. The effects of globalization and the impact of the emerging information revolution 
cannot be ignored. 
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Abstract 

Science Technology Engineering and Mathematics Education play a vital role in economic revival 
of any country. A country would not develop economically without such sectors such as industry, 
housing, transportation, agriculture, health and security been taken into serious recognition. Every 
economically developed nations play it right with STEM education before becoming what they are 
today. Although, government of Nigeria have been putting effort on the promotion of it economy 
through various ways but have not properly invested in STEM education that would boost it 
economy. The era of oil sector is gone therefore we needed diversification in many other areas. 
This paper tend to examined how STEM education could help in economic recovery of Nigeria 
while our economy is in recess  Several comparisons were made on how some developed nations 
used STEM education as the bases in developing their economy. The paper also highlighted some 
factors which may militate against the proper implementation of STEM education in Nigeria. The 
paper attempted to proffer some possible solutions in the form of recommendations to achieve our 
objectives toward economic recovery. Among these recommendations is that there should be 
reforms on STEM education such that would always be oriented toward the immediate need of the 
country.      

Keywords: Economic Recovery, Science, Technology, Engineering and Mathematics 

Introduction   

Globally, nations have economic policies which differ from nation to nation. Economics policies 

are bed rock of every nation of the world which aid in boosting business, livelihood, of the citizens. 

Nigeria in particular has a robust and recognized economic plan and policies among the sister 

nations of Africa It is however shocking that in the recent times our economy is in shamble and 

turbulent. This indeed led to Economic disaster and our citizens are in mess and suffering. Certain 

factors are considered to be responsible for Nigeria economic dwindling. These factors are 

corruption, indiscipline, Niger Delta Bunkering, pipeline vandalization, continuity in government 

monetary policies, political and power tossing among other things (Alan - Bollard, 2009). These 
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factors in effect have increase the poverty level of our citizenry hunger, increase in 

robbery and other vice cases. 

Previous government in Nigeria has tried to use it economic gladiators, good economic structure, 

good policy framework and policy interventions but still cannot completely be isolated from this 

turmoil. This present government under President Buhari therefore, has adopted certain measures in 

the attempt to cushion this dwindling economy and to promote the growth and sustainability of 

Nigeria economy. Some of these measures are fighting corruption, restricting of Independence 

National Electoral Commission (INEC) ,restricting offederal revenue mobilization and custom servi

ces, restructuring of Economic and Financial Crime Commission (EFCC), economic independence t

hrough it agricultural policies,discouraging importation, stoppage of oil bunkering pipeline 

vandalization and so on. The use of STEM is not yet properly harnessed by government as a tool to 

revamp Nigeria economy. The better and proper implementation of STEM education policies which 

would lead to economic recovery have not been stated. The objective of this paper therefore is to 

suggest on how STEM education could serve as impetus to economic recovery in Nigeria. 

Definition of Concepts 

Economic Recovery:  This is the process by which businesses and local economics return to 

conditions of stability following a disaster (Stephanie & Adam, 2012). 

Science Education:  This is a form of education aimed at providing scientific literate citizens as 

well as potentially scientific and technology man power. (Okorodudu, 2011) technology education 

in the other hand is the acquisition of practical, applied skills and the basic scientific knowledge 

(Okorodudu, 2011). Science is always seen as a pivotal to food production from soil to seed, from 

pest control to human nutrition (Samuel-Okay & Fatuma, 2016). Science Education is the 
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instruction or training by which people learn to develop their critical thinking. 

Science education fulfills this function through basic and integrated process skills. The concept “ 

science education” as used in this context does not just mean instruction or training in only science 

Education Development but also in those other branches of learning such as natural, physical, social 

and applied sciences, plus all other aspect of human endeavour (Okafor, 2012). 

Mathematics:  Ezeamenyi in Eze in Akase & Mwekaven, Awuhe & Tombuwua (2015), defined 

Mathematics as the study of size, numbers and patterns (structures, space and change). Mahematics 

is seen as the most international of all subjects because it understanding influence decision making 

in all areas of life; private, social and civil (Anatomy & Walsshaw, 2009). Mathematics is a subject 

that enables scientists and technologists to develop relationships among biological, chemical, 

geophysical and physical qualities, understand and explain natural phenomena (Akase et al., 2015). 

The knowledge of Mathematics can contribute to our economics, finance, industrial and 

technological growths, job creation, wealth generation, poverty alleviation, management, business 

and enterprise, information technology, agriculture and natural resources (Iji, 2014). To portray the 

above, no business can thrive without proper Mathematical and statistical system. In every thing we 

do in this country, no progress will be made without adequate use of Mathematics. Mathematics is 

therefore the mother of sciences and essential tool in natural science, engineering, and technology, 

medicine and social sciences, business and industry (Okafor, 2012). 

Engineering: This is study of applications of mathematics and scientific, economics, social and 

political knowledge in order to invent, innovate, design, build, maintain, research and improve 

structures, machines, tools, systems, components, materials, processes, solutions and organization 

(Orkaa & Kwaghbo, 2011).  

 
 

Factors Militating Against The Proper implementation of  STEM Education in Nigeria 
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Aina (2013) stressed on some factors which hinders the implementation of STEM in Nigeria as: 
Corruption : Corruption has eating deep into Nigeria system. No area is devoid of corruption today 

in Nigeria. Virtually every sector of our economy is deeply suffering of corruption. Government on 

their part is not helping matter. Enough fund are not budgeted to education sector talk less of sub-

sectors. Nigeria leaders are corrupt. 

Political: Nigeria has not been having a stable political system of governance that are willing to 

spent fully on STEM education. Since independence, no government had given a robust budget on 

education sector to facilitate education that would orient proper scientific development. Scientific 

equipments are costly and needed huge amount of fund for it to succeed. 

Economy: Nigeria is blessed with many natural resources on which her economy should depend. 

Looking at Nigeria mentality, we solely depend on petroleum foregoing to diversification into other 

sectors. Not surprising seeing what is happening to our economy today, our entire systems of 

governance have completely refuse to diversified. This present government though has taken steps 

to move into agricultural sector by providing loans to farmers through agricultural banks. This in 

effect if succeeded would give us another better transformation in our economy or if otherwise then 

we may end up nowhere. 

Security: Security issue in Nigeria has been worsen and worrisome for more than six years. 

Looking at the all situation, is it Boko Haram issue or Niger Delta bunkering or religious sects ( 

especially Shia group) who even dared to confront the chief of Army Staff and a host of others one 

would ponder at or rubbery and kidnapping cases. People use all sort of vices in making income and 

daily food. Political thurgery are also busy doing their killings. All these affect our economic 

prosperity. 

Using Science Technology Engineering and Mathematics in Nigeria Economic Recovery 
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STEM is the bedrock of technological development of any nation. Since economic 

recovery emphasizes on many things from business and local economies. Ababio (1990) stressed 

some major importance of STEM in the boosting and growth of economies as:  

 Industrial development: Industries such as textile, pharmaceutical, food, chemical, steel if 

seriously focused upon would boost the economy of Nigeria. Textile industries are been abandoned 

and if properly managed would reduce the poverty level of Nigerians. These industries needed a lot 

of man power which would reduce the unemployment level of our populace and would even bring 

about increase diversification in exportation system as well as increase both business and local 

economies of the country. In fact man-made textile fibres produced as a result of intensive chemical 

research have made available a wide range of clothing materials which can be bought cheaply. 

Nigeria peasant farmers should be encouraged to produce cotton which is the major raw material in 

textile production. We need not to import cotton but rather produce it ourselves. Nigeria textile 

industries if judiciously used can produce fabric enough for citizenry and can export textile 

products to other nations of the World which will in turn increase our economy. 

The pharmaceutical industries needed expansion by licensing more people to invest in the area to 

encourage local production with though supervision. This would encourage and improve 

exportation earnings and increase the economic growth of our great nation. In fact, the healthy life 

that many of us enjoy is due to the variety of medicines that are available as a result of chemical 

research and technology. 

Again, it is better to employ and encourage indigenous scientists to work on locally available 

herbs/plants in Nigeria soil so that we can produce drugs, medicines and chemicals which could be 

used by Nigeria populace and for storage of food items instead of depending on the orthodox types. 
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Nigeria is blessed with diverse of economic plants which is enough to source for us 

all required medications if fully explored. 

In the case of food industries, fertilizers and insecticides would assist in increasing food production 

greatly, chemical processes are to be designed especially to pressure and store food for long periods 

so that it can be exported to distant countries and would be available to more people. Again, we 

have numerous plants use by our local farmers for storage especially guinea corn. The knowledge 

of these plants can be obtained by our scientists and work on them to have our indigenous 

pesticides/insecticides instead of resorting to imported ones. All these are possible if our leaders are 

ready to provide funds for the implementation. 

 Housing: Many high rise buildings are being constructed to overcome the present need for housing 

especially in cities such buildings need materials like cement, concrete, steel, bricks and files which 

are produced by chemical industries. Our indigenous Scientist should be encouraged though 

provision of funds to open indigenous industries/ factories to produce housing materials instead of 

going to import building materials at exorbitant prices. 

Transportation System: This is another paramount area for the fact that modern transportation is 

an essential feature of today’s world. This rapid development from carts pulled by animals to the 

latest aircraft was made possible by scientists producing suitable fuels and structural materials like 

alloys which are light, strong and heat resistant. In this transportation sector, engineers needed 

encouragement to come in with their knowledge to explore. Recently, a boy from Bida in Niger 

State designed a car using wood incorporated with some iron parts and the car moved. This gently 

man’s work was shown in the National exhibition center Abuja organized this year. But knowing 

Nigeria mentality, up to today no further news was heard as regard to this gentle man. There are 
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few others whose talents have been exhibited long ago but they are all left out 

without been encouraged. In fact, we have many talents but are wasted. 

The only solution to above is the placement of any discovered talent in appropriate ministries so 

that they can be helped through collaborated research either within or outside countries. People with 

special talents once identified, should be send abroad to be trained in the area of his/her talent so 

that after training should be brought back to the country to help develop our own country. 

Transportation sector can be improve through the use of our local engineers both learners and 

quarks to in cooperate their talents and ideas to boost local productions. This may be done by 

proper funding and monitoring. 

How STEM Education Improve Economy Of Some Developed Nations 

STEM Education in U.S.A.: In the 1950s and 1960s, the Sputnik inspired a generation of 

Americans to pursue education and careers in science and technology. Consequently, for over half a 

century, science based innovation has powered America’s economy, thereby creating good jobs, 

high standard of living and political leadership. 

STEM Education has improved the U.S.A. security from any security threat. Industrially especially 

food and war equipments plus other security gargets are been manufactured by U.S.A. industries 

and purchased by under and developing nations. The resources accrue help them in boosting their 

economy. Motor cycles and other related industrial materials are been purchase from U.S.A. and all 

this boost their economy. 

STEM Education in China: In 1985- 2010, several STEM reforms had taken place in China. The 

objectives of this reform from grass root education system to higher level were to see china ahead 

of any other nations of the world in developmental processes and economy. This in effect sees 
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china today producing a high number of STEM college graduates in the world who 

will power their technological driven economy. China officials recognized that STEM is more 

importance than other subjects because the overall societal contribution from a STEM graduate 

exceeds that from social scientists or humanities major (Mfon, 2010). It is in this light that china is 

seen as a threat to the U.S.A. innovation and economy. 

STEM Education in Finland: Finland is just a small country compared with Nigeria but they have 

made a remarkable success economically and technologically and thus become the envy of the 

world super powers. They used STEM education to reform her traditional economy into modern 

technology driven economy within a relatively short time as a spring board (Ndiyo, 2011). 

STEM Education in North Korea: North Korea is one of the biggest world threats today 

especially to U.S.A. The reason is that they make use of their scientists to become what they are 

today. Korea undergo many series of STEM reforms despite many itches but because of 

determinations, see where they are today with one of the better economy. 

STEM Education in Iran : Iran as a country had undergone several sanctions by both U.S.A. and it 

allies plus United Nations. They always gain success when under embargoes. Iranian government 

spent more fund on their scientists in order to secure the country and to improve their economy. 

Iran today can boost of many industries. They develop modern weapons plus motor vehicles which 

they use themselves and even export to other undeveloped nations. Iran diversified their economy 

through scientists.  

Recommendations 
 

For Nigeria government to be able to use STEM in the trend of it economic recovery, the following 

recommendations are made: 
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1. There should be value reorientation toward what we want to achieve, i. e. 

Government should give more priority on those set-up objectives concerning STEM and it 

developmental focus. 

2. There should be readiness to avoid corrupt practices which have become part and parcel of us 

which we all sleep and wake up with. 

3. Government should encourage collaborative research with national and international Agencies to 

train those talents we may discover among our yourth. 

4. Government should fix people with special talents into appropriate ministries and be ready to 

train them abroad when need arises. 

5. Reforms on STEM education should always be oriented toward the need of the country. At this 

junction, Nigeria needed constant reforms on it educational sector especially where there is 

immediate need. The reform of developed countries should be emulated. 

6. There should be a serious political awareness by the citizens to shown any politician who is 

either directly or indirectly known to partake in partisan politics which may be detrimental to our 

development in Nigeria. Any body seen or noticed not aiming at developing the country’s economy 

should be shown his way out immediately. 

7. There is the need to be more discipline/patriotic among the scientists and be ready to embark on 

researches that would be meaningful in promoting our economy. 

Conclusion 

It is obvious that total economic recovery in Nigeria is not possible unless by miracle without 

STEM participation. The policies of the reference nations cited on STEM must be recognized as 
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lessons by both our stakeholders in the education sector particularly in this era of 

globalization. In the light of present predicament facing the country, we needed diversification in 

many available areas to recover from dwindling economy. Some recommendations proffered would 

serve as bases for further reforms in driving STEM education to greater heights. However, 

concerted efforts should be made to ensure that these recommendations are well addressed and 

implemented so as to improve upon our mistakes. 
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Abstract 
 
The study examines the problems in organizing effective biology practical in secondary schools 
within Kontagora. Five (5) schools were randomly selected for the study. A total number of ten (10) 
questionnaires were administered to biology teachers. The data were computed using frequency 
and percentages. The results revealed that insufficient practical equipment, lack of improvisation 
and teachers qualification are most of the problems affecting effective organization of biology 
practicals in schools understudy. Furthermore, the results also shows that inadequate funding also 
hinders proper organization of biology practicals among the schools. The researcher recommends 
that there should be adequate funding of practical biology and other science subjects.  The 
government should make deliberate efforts to train adequate number of qualified teachers to 
enhance the performance of students in biology practical at secondary school levels. Teachers 
should also create a conducive teaching and learning environment during practicals  
 
Keywords: Biology practicals, improvisation and schools. 

Introduction  
Biology is a science which deals with study of structure, internal functioning and 

development processes of maintaining life behavior of all matters concerning all living things 
(Akinagboto, 1990). Biology occupies a special position in the secondary school curriculum. It 
represents the foundation stone for subsequent instruction in science related career in life (Shulmor 
and Tamir, 2006). Biology comprises of botany which is the study of plants and zoology which is 
the study of animals Yoleye, (2000). Many countries of the world like Germany and Israel that give 
Biology practical tremendous significance and were able to develop tremendously and become 
renowned in the field of medicine. (Maduabun, 2003)  

In essence, for any student of biology to understand and appreciate biology the practical 
work is inevitable because practcal  works in biology are chosen to  developed relevant specific 
skills and attitudes which are of utmost importance in the making of biologists.. Also practical 
enhance the status of teachers as they have responsibility for judging their own students work there 
by recognizing professional competence and responsibility.( Aniyei,  2002)  
Statement of the Problem  

Organizing  practical biology has been a complex activity in our secondary schools, 
although several factors are  responsible for that such as unavailability of materials, lack of fund 
and class size among others which will affect students academics achievement .many teachers 
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organise practicals only for examination purposes and less attention was given to 
practicals many teachers emphasises more on theories.      
 Purpose of the Study  

The aim of this study is to find the problems in organizing effective biology practical in 
senior secondary schools within Konatgora.  
Research Questions  
The following are the research questions used for the study;  
1. Are the students actively participating in Biology practicals. 
2. Do teachers create conducive relationship with their students during the biology practical 

classes.  
3.  Are the teachers competent enough to conduct the biology practicals. 
4.  Do the students have interest in biology practicals?  
5. Is there enough equipment in the laboratories to carry out the practicals?  
Significance of the Study  

The study will be great significance to to the biology teachers, students, parents and all 
stakeholders in education 
 Scope of the Study 

These study covers the problems in organizing biology practical in selected senior 
secondary schools within Kontagora.  
Methodology 

The research design used for this study is questionnaire. The population consists  all 
secondary schools both private and public schools within Kontagora Niger State., five (5) 
secondary schools were randomly selected Day secondary school Nassarawa , Government 
secondary school, Kontagora, Mustapha comprehensive secondary school, Kontagora,Sudan 
college school, Kontagora and Baptist comprehensive secondary school Kontagora. 
Instrumentation  

Ten (10) questionnaires were distributed within the five selected schools respectively. the 
teachers questionnaire  was designed on the problems militating against the effective organization 
of biology practical in senior secondary schools within Kontagora. The questionnaire is structured 
by the researcher. The teacher questionnaire sought information about the teachers background and 
qualification, the questionnaire is made up of fourteen statements with YES or NO responses. The 
responses were calculated in frequency and percentages.  
  Data Collection  

The researcher visited all the five (5) sampled secondary schools for the distribution and 
collection of the questionnaires.  
Data Analysis  

The data were analyzed using frequency and percentages computations. 
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Results  
Table 1 Teachers age, teaching experience and qualifications by frequency and percentages.  
 

The results of table 1 shows that 60%) of teachers are at age range of 18-25years, 20% are at 
age range of 26-30 years and of 31 years and above respectively. The results also shows that (30%) 
have teaching experiences of 1-5 years, and teaching experiences of 5-10 years respectively and rest 
of teachers have teaching experiences of 10 years and above. Moreso, the results reveals that (50%) 
of teachers are N.C.E holders, (30%) are B.Sc. holders, (20%) are M.Sc. holders and non is a Ph.D 
holders.  
 
Table 2 : Teachers responses to the items in the questionnaire by frequencies and percentages.  

 

  
 The results from table 2 reveals that (80%) of teachers  responded the schools have 

insufficient practical equipment, while  (20%) of teachers responded that the schools have sufficient 

 Age(s)   Teaching experiences Qualifications   
18-
25  

26-30 31  
above  

1-5 5-
10 

10 
&above  

NC
E  

B.Sc MS
C  

PhD 

Frequency 6 2 2 3 3 4 5 3 2 0 
Percentage
s  

60 20 20 30 30 40 50 30 20 0 

S/NO  ITEMS  Responses  

Yes  No 
1 Biology laboratory is situated at the right position  8 2 
2 The school has insufficient practical equipment  9  1 
3 The laboratory size is conducive for practical to take place  3 7 
4 The school have available microscopes and lenses 7 3 

5 The students have practical note books 8 2 
6 The teachers improvise for the practical lesson  2 8 
7 Bad teacher relationship with the students affect biology 

practical   
4 6 

8 I guide to my students during practical lesson  6 4 
9 The period allocated for practical is convenient  7 3 
10 Student actively participate in biology practical  4 6 
11 Time duration allocated for biology practical is sufficient 

enough for students  
6 4 

12 Male students perform better than female students in 
practical  

7 3 

13 We have available practical specimens  4 6 
14 The government support us by providing funds and 

specimen for biology practicals  
5 5 
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practical equipment. Furthermore, the results also shows that 90% of the teachers 
accepted that the qualification of biology teacher has affects in organizing effective practical while  
(10%) rejected that the qualifications of biology teachers has no effect in organizing practical. More 
also the result reveal that 30%) of teachers agreed that the male students perform better than female 
students in practical lessons while (70%) disagreed., the result shows that 50%0 of the teachers 
agreed that the government support them by providing funds and specimens for biology practical, 
while 50% disagreed.  
Discussion  

The results revealed that insufficient practical equipment, lack of improvisation   and teacher 
qualification are most of the problems affecting effective organization of biology practicals in 
schools understudy. Furthermore, the results also shows that inadequate funding also hinders proper 
organization of biology practicals among the schools. The findings   conformed to the findings of 
Shamsudeen Bello (1981)  studied on effective biology practical lesson in Sokoto State revealed 
that insufficient practical equipment affect the organizing of effective biology practical as well as 
teachers qualification.  
Conclusion    

Practicals in biology are very essential among secondary school students that will later be 
doctors and potential biologists. In essence, for any student of biology to understand and appreciate 
biology the practical work is inevitable because practical works in biology are chosen to developed 
relevant specific skills and attitudes which are of utmost importance in the making of biologists. 
Recommendations 

Based on the finding the following recommendations were made;  
• There should be adequate funding of practical biology and other science subjects.   

• The government should make deliberate effort to train adequate number of qualified teachers to 
enhance the performance of students in biology practical at secondary school level.  

• Teachers should also create a conducive teaching and learning environment during practicals  
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Abstract 

The study investigated the influence of agricultural extension education on poverty reduction 
among farmers in Gwagwalada Area Council of the Federal Capital Territory. A structured 
questionnaire was administered to 50 farmers selected from through a quota technique from the 
five wards that made up the area council. Along the objectives of the study was influence of 
extension education on poverty reduction among farmers, the relationship between accessibility 
and adoption of agricultural extension education. The influence of the extension education on 
poverty reduction and the influence of the farmer’s socioeconomic variables on their access and 
adoption of the extension poverty on reduction among farmers in the area council through 
improved crop yield. The study recommended among others that government should increase the 
scope of coverage to extend the education to most farmers and provision of inputs recommended by 
extension agents.  

Introduction 

Although enough food is being produced for everyone on earth to be adequately nourished, 

food security is not guaranteed anywhere in the world. According to FAO estimates, about 799 

million people in less developed countries. 11 million in industrialized countries and 30 million in 

countries in transition are undernourished (FAO 2002), two thirds of the undernourished are found 

in Asia and the pacific and about one quarter live in sub Saharan Africa. The most ‘severely 

affected countries are located in Central, East and Southern Africa where about 44 percent of the 

population is undernourished. In order to feed every mouth, agricultural productivity will have to 

increase many folds. Also, the central issue of equally distributing the increased\ agricultural yield 

has to be addressed. 

Today, the greatest challenge facing Nigeria is to reduce and eventually eradicate poverty, 

attain true food security, agricultural competitiveness and a sustainable management of its land, 
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(Okumadewa, 2001). To overcome this challenge, a second agricultural policy must 

be in place and without doubt, the most important component of this policy must be an excellent 

and efficient agricultural extension education.        

The agricultural extension education is a scheme set up by government, commercial 

organizations, group or institutions to aid in the spread of useful and practical information to 

farmers, (Sulaiman 2006). It is an informal participatory learning system in which the target groups 

of people remain where they live earning a living while learning is going on. The education cover a 

wide range of social, cultural and economic aspects intended to provide comfort and benefits to the 

farmer, (Isaac, 2004).    

The extension education can assist farmers by increasing their awareness of improved 

agricultural technology and improving their decision making skills, it is also generally intended 

according to (Gostavo, & Kostas 2007)  to stimulate farmers to try, accept and use new agricultural 

practices, disseminate research results through the development of appropriate production packages 

and encouraging farmers in their use, organize farmer’s credit and marketing cooperatives, provide 

farm management advisory services and enhance guidance and general education. The philosophy 

of extension education therefore remains of helping farmers to identify and solve their farm and 

home problems, (Alchoarena & Sedel, 2003). 

An observation by the researcher revealed that the farmers in the Federal Capital Territory 

(FCT) do not have access to adequate agricultural extension education. Thus, this study attempts to 

identify and examine the influence of agricultural extension education on poverty reduction in 

Gwagwalada Area Council of the Federal Capital Territory (FCT). Specifically, the study sought to;     

1. Identify the extension education provided by agricultural extension agents towards the 

reduction of poverty among farmers in Gwagwalada Area Council of the FCT.  

2. Determine the accessibility of the extension education to the farmers in the Area Council.  

3. Assess level of the adoption of the education provided by the agricultural extension agents 

in the Area Council by the farmers towards the reduction of poverty.  

4. Examine the possible influence of the agricultural extension education on the livelihood of 

the farmers.  
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Research Questions  

The study was guided by the following research questions,  

1. What are the extension education services available to farmers in Gwagwalada Area Council 

of the FCT? 

2. How accessible is the education provided by extension agents to farmers in Gwagwalada 

Area Council of the FCT?  

3. Do farmers in the Area Council adopt the extension education provided for the improvement 

in their agricultural production and reduction of poverty>? 

4. What are the influence of agricultural extension education on the livelihood of farmers in 

Gwagwalada Area council of the FCT?  

Hypotheses  

The study is premised upon the hypothesis that: agricultural extension education has no 

significant influence on the reduction of poverty among farmers in Gwagwalada Area Council of 

the FCT.  

Methods 

Survey approach would be used in the collection of the data for the study. The investigation 

is mainly descriptive in nature. Therefore the ex-post factor approach would be used because the 

study is investigating past event and the possibility of experimentation is not feasible. Another 

advantage of this approach is that it could be use to cover a wide area and a large population. This 

covers all the farmers in Gwagwalada Area Council who are scattered within the area.  

The population of the study consisted of all the farmers in Gwagwalada Area Council, FCT. 

Farming is the major activity for the people of this Area Council and the major crops cultivated are 

maize, Rice, Beans, Gumea-corn, Yam and Cassava. Going by the bulleting of office of the head of 

Department of Agriculture Gwagwalada Area Council (2008), the Council with estimated 

population of 436,000 (2006 Census) and with half of the population been farmers contributes more 

than 30% of all the food grown m the FCT and as such makes a very good case study area  

A total of 50 farmers were used for this study. Disproportionate stratified sampling 

technique was used to select ten farmers from each of the five wards of the Area Council. This 

technique was used because gives each’ layer of the research population opportunities of being 

represented.  
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For the purpose of this study, two set of questionnaire were designed The 

first was a structured type of questionnaire namely, Questionnaire for Farmers (QEF) while the 

second Questionnaire was for Extension Agent (QEA). The major instrument was that of the 

farmers. Data collected and analyzed in the study were with the aid of the farmers’ instrument.   

Apart from face validation ‘which was carried out by extension agents,  Five education 

students of FCT College of Education, Zuba-Abuja were used in pilot testing of the questionnaire 

after which minor adjustment were made. The purpose here was to determine the suitability of the 

instrument for the study and asses the information that would be provided by the farmers in relation 

to the attainment of the study’s objective.  

In order to collect an authentic data and minimize the risk of loosing vital information, the 

researchers were always around when each questionnaire was administered. If the respondents have 

a fair understanding of the English language, the questionnaire was administered .directly by the 

researchers. Where the respondent does not speak English, the questionnaire was administered by 

the help of an assistant who speaks Gbagyi and Koro languages.  

The data collected were subjected to statistical analysis using simple frequencies and 

percentages to describe the demographic characteristics of the respondents. Means and standard 

deviations were used in the assessment of the major variables. The use of these parametric 

procedures was informed by the nature of the data which were measured in interval scale and thus 

qualified them for parametric measurement. 

Results and Discussion 

The result of this study were obtained from the research questions answered using data collected 

and analysis  

Research Question 1: What are the extension education available for farmers in Gwagwalada Area 

Council? 
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Table 1: Opinion of the farmers on the education provided by agents extension  

Extension Education provided by Agricultural 
Agents 

Yes No 

 Freq Percent Freq Percent 
New method of production 35 70.0 15 30.0 
Improved varieties of crops 41 82.0 9 18.0 
New fertilizers  39 78.0 11 22.0 
Grains preservation, information on marketing 
produce   

35 70.0 15 30.0 

Irrigation methods 29 58.0 21 42.0 
The table revealed that information on new or improved varieties of crops top the services 

provided by the agricultural extension agents in the Area Council. Next to information on improved 

varieties of crops is the type of fertilizers used for enhancing crop yield. As indicated in the table, 

preservation of crops after harvest is another services provided by the extension agent in the Area 

Council. 

 

Research Question 2: How accessible is the education provided by extension agents to farmers in 

Gwagwalada Area Council? 

Table 2: Opinion of the farmers’ accessibility to extension education in the Area Council  

S/N Extension contact SD D A SA 

1. If you have been visited, they teach you a new 

technique of crop production 

5 

10.0% 

4 

8.0% 

21 

42.0% 

20 

40.0% 

2. .If you have been visited, they teach you a new 

technique of grains preservation and marketing 

2 

4.0% 

6 

12.0% 

22 

44.0% 

20 

40.0% 

3. If you have been visited, they introduce you to 

improved crop varieties 

6 

12.0% 

7 

12.0% 

20 

36.0% 

17 

40.0% 

4. If you have been visited, they introduce you to 

new method of fertilizing your crops 

6 

12.0% 

6 

12.0% 

18 

36.0% 

20 

40.0% 

5. If you have been visited, they introduce you to 

new fertilizers 

5 

10.0% 

8 

16.0% 

20 

40.0% 

17 

34.0% 

   The table indicated that 42.0% and 40.0% of the farmers agreed and strongly agreed that 

when they were visited by agricultural extension agents, they were taught new technique of crop 
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production. A slightly higher percentage of the respondents (44.0% and 40.0%) 

agreed and strongly agreed respectively that the agricultural extension agents usually teach them a 

new technique of grains preservation and marketing of their farm produce during such visits. Only 

4.0% and 12.0% of the farmers strongly disagreed and disagreed with this opinion respectively as 

indicated in the table. In item 3, the percentage of disagreement was slightly higher but still in the 

minority. As indicated in the table, 40.0% and 34.0% of the farmers agreed and strongly agreed 

respectively that the agents usually introduce to them some improved crop varieties but 12.0% and 

14.0% of the respondents did not agree with this opinion.  

The table revealed that most of the farmers have access to information on fertilizers. In item 

4, for example, 36.0% and 40.0% of the farmers agreed and strongly agreed respectively that the 

agricultural extension agents usually introduce them to new method of fertilizing their crops but 

12.0% of the respondents respectively disagreed and strongly disagreed with this opinion. In item 5, 

40.0% and 34.0% of the farmers were of the opinion that the agents usually introduce them to new 

types of fertilizers but 10.0 and 16.0% of the respondents strongly disagreed and disagreed 

respectively with this opinion. The observation here is that most farmers could be said to have 

access to the services provided by the agricultural extension education in the Area Council. The 

divergent opinion expressed by some of the farmers therefore could be associated with the type of 

farming activities they were involved in relation to the information and services provided by the 

agricultural extension agents in the Area Council.  

Research Question 3: Do farmers in the Area Council adopt the extension education provided for 

the improvement in their agricultural production and reduction of poverty  

Table 3 Opinion of the farmers on adoption the extension education in the Area Council  

S/N Adoption of farming technologies SD D A SA 
1. If you have been visited, they teach you a new 

technique of crop production 
2 

4.0% 
14 

28.0% 
16 

32.0% 
18 

36.0% 
2. .If you have been visited, you adopt the new 

method of crop production  
2 

4.0% 
8 

16.0% 
18 

36.0% 
22 

44.0% 
3. .If you have been visited, you adopt the new 

varieties 
5 

10.0% 
9 

18.0% 
16 

32.0% 
20 

40.0% 
4. If you have been visited, you adopt the new 

fertilizers 
4 

8.0% 
5 

10.0% 
10 

20.0% 
31 

62.0% 
5. If you have been visited, you adopt the new 

fertilizers 
4 

8.0% 
13 

26.0% 
18 

36.0% 
15 

30.0% 
 



389

2017 Conference Proceedings of the 11th National Conference, School of Sciences, FCE Kontagora, 2017. 

 

Looking at the percentages for agree and strongly agree in the table, the 

numbers of farmers who have access to agricultural extension agents are higher than those who 

actually adopted the services introduced to them. For example, in item 1, 32.0% and 36.0% of the 

farmers actually adopted the preservation, and marketing strategies introduced to them by the 

agricultural extension agents compared to 44.0% and 40.0% of the farmers who had such access to 

the agents on these strategies. In the same vein, 36.0% and 44.0% of the farmers adopted the new 

method of crop production as against 42.0% and 40% who agreed and strongly agreed that they 

have access to the strategy in Table 4.12. On the adoption of improved crop varieties, 32.0% and 

40.0% of the farmers agreed and strongly agreed respectively that they adopted the improved crop 

varieties in their farms while 10.0% and 18.0% of the farmers strongly disagreed and disagreed 

respectively with such adoption.  

The use of fertilizers was relatively the same when compared with accessibility and 

adoption of the techniques by the farmers. From the frequency distribution for item 5 in the table 

most of the farmers agreed that the agricultural extension agents have successfully introduced them 

to new varieties for fertilizers which were adapted for different crops compared to their previous 

practices. From the observation here, the contact with the extension agents could be said to have 

improved the production processes of the farmers in the Area council. This would be expected to 

generally lead to improvement in crop production and ‘preservation as well as improved marketing 

and income of the farmers. 

  

Research Question 4: What are the influence of agricultural extension education on the livelihood 

of the farmers in the Area Council? 
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Opinion of the farmers on the influence of agricultural extension education in the Area 

Council  

S/N Impact of agricultural extension education SD D A SA 
1. lf you have been visited, your  crop yield better 

than before 
6 

12.0% 
10 

20.0% 
19 

38.0% 
15 

30.0% 
2. If you have been visited, you now store your farm 

produce longer and market them better than 
before  

7 
14.0% 

16 
32.0% 

7 
14.0% 

20 
40.0% 

3. If you have been visited, you can recommend the 
extension agents to your farmer friends 

10 
20.0% 

13 
26.0% 

12 
24.0% 

15 
30.0% 

4. 4If you have been visited, there is increase in 
your farm income 

10 
20.0% 

14 
28.0% 

8 
16.0% 

18 
36.0% 

5. If you have adopted the new crop varieties, you 
can recommend them to your friend 

5 
10.0% 

14 
28.0% 

12 
24.0% 

19 
38.0% 

 

One sample t-test on influence of agricultural extension education on poverty reduction 

among farmers in Gwagwalada Area Council 

Variables Mean Std Dev Std Error t Dif Sig. t-critical 

Influence            27360 

Fixed mean         25000 

62262 08805 2.680 49 0.010 2.021 

The result revealed that providing agricultural extension education to the farmers has 

significant influence the poverty reduction among the farmers in the Area council. The observed 

mean score (2.680) is higher than the fixed mean of 2.50 and the level of significance observed in 

the test is 0.010 (P < 0.05). This means that the farmers were of the opinion that the agricultural 

extension education has significant impact on the reduction of poverty among farmers in the Area 

Council. Therefore the null hypothesis that agricultural extension education has no significant 

impact on the reduction of poverty among farmers in Gwagwalada Area Council of the FCT could 

be rejected. 

Conclusion 

Through education, poverty could be reduced to the minimum level, although the poor 

would remain within us. The severity and spread of poverty in Gwagwalada Area Council calls for 

immediate focus on poverty alleviation. It calls for job creation, full support of non formal 

education and the improvement of the vulnerable groups. Extension education is a gateway to such 

development in poverty alleviating’ and could be vigorously pursued in line with the National 
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Policy on Education (2004). Tahir (2008), which emphasize acquisition of practical 

and applied stills as well as basic scientific knowledge. The need for further studies in the area of 

different type of media, such as television, radio, internet etc. in agricultural extension education is 

recommended. This will help increase reach, the development of a needs based curriculum for 

agricultural education agents. 

Recommendations:  

Based on the findings of this study, the researcher, wish to recommend; 

i. That government’s agricultural agencies responsible for the extension education in 

Gwagwalada Area Council should increase their scope of coverage to reach out to areas 

not adequately covered.  

ii.  There is a general need for the provision of agricultural inputs recommended by extension 

agents to farmers since as observed in this study, most farmers do not really have the 

know how to go about such inputs  

iii.  Improvement in funding for the concerned agencies would therefore be a step in the right 

direction since agriculture is the main food basket of the nation.  
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Abstract 

Science education provides individuals with sealable skills, thus possessing the capacity assisting in 

job creation and reducing the problem of unemployment. This paper therefore highlights the role of 

science education in recovering the economy of Nigeria. It also examines the nature of Nigerian 

economy as well as the factors militating against science education and economic development in 

Nigeria. The paper recommends some ways of improving science education for economic 

recovering.   

Introduction  

 Nigeria is currently experiencing a drastic economic decline arising from its inability to 

creatively transform its abundant natural resources into goods and services through imaginative and 

practical application of their creative talents and productive labor force resulting to the present 

predicament of object poverty, unemployment, under developed natural resources, illiteracy, 

inadequate food and shelter and decrease in the quality of living standard generally. Addressing the 

current economic situation in Nigeria,  Agbidye (2013) stated that there is increase in disease 

burden, inadequate housing and poor management of natural resources. 

 Science education is no doubt the most effective tool for the economic attainment of any 

nation. According to Agbidye (2013) the economic attainment and development of any nation 

depends on the quality of science and technology education of that nation. Science and technology 

play a vital role in transforming the destiny of individuals, societies and nations at large (Bitrus, 

2006). He further explained that science and technology education are vehicles for transforming a 
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nation. They help to move a nation from backwardness to modernity, from being 

dependent to becoming an asset of its own, from being a non‐developed to a developed nation. In 

fact they form the cardinal index in determining the quality of life of people and the overall status 

of their nation. In support of this, Lewanika (2005) documented that advances in science and 

technology education contribute to the social and economic development of nations and results to 

improved standard of living manifested through good health, food security, adequate housing and 

sustainable use of natural resources, environmental protection and economic growth. This therefore 

shows that science education program if well designed and properly managed should play the role 

of transforming a nation, growing its economy and improving the living standard of its people. 

Oyedeji (1976) cited by Youngman (2012) opined that no independent value attached to education 

is valid if it is in conflict with the value of education as an instrument of development. In line with 

this, Situ (1997) observe that Nigeria’s economy requires an educational program that prepares its 

people to be active contributing participants. Unfortunately, this vital role of science education is 

partially noticed in Nigeria because, Nigeria lacks a number of qualified scientists for her to take 

full advantage of the scientific advances. Chukwumerije (2011) correctly observed that the base of a 

critical mass of skilled manpower is the foundation of the economic strength and social stability of 

any nation. He further pointed out that Nigeria lacks this because the future of Nigeria is founded 

on unproductive and unemployable manpower and on import based economy. This is why Nigeria 

is lagging behind economically; Hence the urgent need for the country to re‐strategize the science 

education program for a broad based economic growth and to be able to compete in global 

economy. This is because, even the present developed nations like America, Britain, Japan, 

Germany among others were more or less underdeveloped at a certain stage in their history as the 

developed nations of today, they are now transformed from rural, peasant communities into highly 

urbanized, industrialized countries through repositioning and/or reviewing their science education 

program. 

The Nature of Nigerian Economy 

It is obvious that Nigeria is endowed with enormous human and natural resources. It is in turn 

unfortunate that Nigeria is still lagging behind economically. This is because, human and natural 

endowment are not enough for wealth creation and economic development of any nation but the 

knowledge of how these raw materials can be transformed into valuable goods and services for 
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broad based economic growth and improved quality of life. Modern science and 

technology holds the key to the rapid transformation of Nigeria. Lewanika (2005) opined that 

Nigeria lacks skilled manpower to transform its abundant resources because the future of Nigeria is 

founded on unproductive and unemployable manpower and import based economy.  

 The Nigerian economy lacks diversification. This is because, petroleum is considered as the 

major sector in the Nigerian economy, all other sectors are almost abandoned. According to 

Economy Watch Content (2010) Nigeria is the 12th largest producer of petroleum product in the 

world and that, the industry accounts for almost 80% of the Gross Domestic Products (GDP) share 

and above 90% of the total export. It further observed that outside the petroleum sector, the 

Nigerian economy is highly amorphous and lacks basic infrastructure, adding that as Nigeria’s 

economic structure is largely oil‐based, the economy has stumbled for years due to political unrest, 

corruption and lack of fiscal policies and prolonged military rule which led to economic stagnation 

and decline. Moreover, the recent drastic fall in the price of oil and gas in the international market 

has almost crippled the Nigerian economy. However, it is correct to say that the present 

administration is adding more effort towards diversifying the economy though Agriculture and 

mining.  

 The need for science education in the economic recovery of Nigeria.  

 Science education is a necessary ingredient for the economic development of any nation. 

Itua (2011) cited by Agbidye (2013) opined that, the development of science education in Nigeria is 

a welcome idea, because this critical sector holds the key to the rapid transformation of the country, 

Nigeria. He added that the low level of Nigeria΄s economic development can be attributed to her 

refusal to embrace science and the resultant poor funding of the sector. This shows that science 

education if effectively embraced, can contribute in no small measure to the economic development 

of Nigeria to an extent that a graduate of science education can be self employed. 

 For instance graduates of physics can possess some knowledge of electronics that is 

sufficient for them to be able to have a period of training and then stand alone as technicians. The 

knowledge of semiconductor is also very important in a growing economy like Nigeria. In line with 

this, Momah (1999) stated that the Asian tigers (South koria, Hong kong, Malaysia and Taiwan) 
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have leap frog from rags to riches in less than one generation with their limited 

material resources through the mastery of micro chips technology.  

 Many graduates of Biology can also be self employed. Kola (2013) ascertain that many 

biology graduates can be self employed since they can set up laboratories where different types of 

causative agents of diseases could be diagnosed, adding that many of them can be involved in 

fishery business. In chemistry education, Kola further stated that many of the chemistry graduates 

can establish their own dye and chalk industries respectively. With the knowledge of chemicals and 

polymers, many chemistry graduates can establish industries where foams can be produced for the 

comfort of the Nigerian populace without importing them from other countries.  

Science education contributes in areas like agriculture, medicine, architecture and engineering 

among others. 

 Technology is the application of scientific knowledge whose benefits can be seen in the 

benefits that telecommunication has brought to Nigeria, especially through wireless technologies. 

This has transformed businesses into mobile and global enterprises (Awase, 2013). This means that 

the role of technology can be seen in the developing local markets to modern markets and small 

scale businesses to large scale businesses.   

 However, Africa and Nigeria in particular are perceived as having been left behind purely 

because of backwardness in technology resulting from lack of a well designed and effectively 

handled science education program. 

 There is therefore the need to reposition science education in Nigeria so as to take up with 

the current economic crisis in the country. 

 Science education and economic development in Nigeria: The current challenges.  

 Science education has been considered as an indispensable input into the economic capacity 

of any country in the world. In Nigeria today there are number of factors militating against science 

education and consequently the economic development of the country. Some of these factors 

include 
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1. Inadequate manpower 

 Science teacher is considered the key factor when talking about the development of 

science education in any nation. Nigeria lacks adequate number of qualified science teachers 

to impart the necessary skills needed in our colleges, polytechnics and universities. Daniel 

(2013) observed that Nigeria lacks a critical number of qualified technologists, scientists 

and engineers who will take full advantages of scientific and technological advances. This 

inadequacy could be observed in both quantity and quality of the produced trainees. Garba 

(2006) stated that training of our craftsmen and women has been too theoretical. Adding that 

many of our young graduates shy away from taking up jobs that may require using their 

skills, instead they prefer administrative jobs. This is because they might not have been 

exposed to industrial experience. 

 Many science teachers in our schools today still hold to chalk and talk method. This 

is because the so called science teachers are not professionally qualified. They may have the 

knowledge of the subject but lack the method. Aina (2013) on his study of challenges and 

prospects of primary science teaching affirmed that there are a number of unqualified 

science teachers in our schools. 

2. Inadequate materials and facilities 

 Inadequate materials and facilities has been one of the major problems of science 

education in Nigeria. Bitrus (2006) stated that in some of our institutions, the environment 

have remained the same with no tools and equipments after so many years of  existence and 

the existing equipments are fast getting worn out for lack of maintenance. One of the major 

objectives of science education is to teach students the scientific process. Students need 

some investigative skills such as observing, measuring, classifying, recording, 

experimenting, analyzing, inferring e.t.c. 

To achieve this, science classrooms, laboratories and the general learning environment must 

be adequate and conducive.  

3. Poor funding 

 According to Itua (2011) cited by Agbidye (2013) science education is the engine 

room for the development of any economy. Science education is capital intensive because it 

requires high level of commitment. Itua (2011) documented that most countries commit as 

high as 2% of their gross domestic product (GDP) to science and technology research, 
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development and innovation, but what Nigeria commits is only about 0.1% which is 

too small to write home about. This means that the low level of economic development in 

Nigeria can be attributed to the poor funding of science and technology education in the 

country. 

4. Poor economic strength 

 Nigeria is blessed with enormous natural resources on which her economy rest upon; 

However, over dependence on petroleum has seriously affected the economy. The effect is 

on science education since science equipments and facilities are inadequate in the country 

and the cost of importing these materials is high because of the present rise in the exchange 

rate. Ozoro (2000) cited by Ibrahim (2004) observed that we have failed in our national 

economic objectives, our economy today is in shambles, the naira has fallen so low that we 

are of the poorest nations of the world. Whatever we embark upon, its success is determined 

by the economic strength of the nation. We misplaced our priorities with abandonment and 

low investment in education especially science education. Ibrahim (2004) stated that 

effective implementation of science, technology and mathematics education is adversely 

affected by the poor economic strength of the nation. 

5. Corruption  

 According to Kola (2013) corruption has eaten deep into Nigerian system and it is 

manifesting in every sector including education. In Nigeria today it is not what you know 

but whom you know. Hence Mfon (2000) in Kola (2013) said recruitment to job tied down 

to criteria such as political favoritism, geographical area or quarter system. Many of our 

teacher training institutions cannot boast of the best academic staff because the best 

probably do not have god father who can help them. He further explained that appointment 

is no longer based on merit but on whom you know and the amount of money you can offer 

for such job. Even admission into higher institutions of learning is not longer based on merit 

but on whom you know. Purchases of science equipments to schools are no longer done 

transparently since it is the chief executive of the school or any of his or her relation who do 

the supply. Hence they neither supply the required specification nor the required quantity; in 

most cases they do not even supply anything. Most of our science laboratories are empty 

buildings or buildings filled with fake equipments which are useful for nothing but mere 

demonstration. Money meant for staff training are diverted to personal accounts while 
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selection of those who benefit in staff training is on whom you know syndrome 

(Kola,2013). This has planted a cancerous cell in our educational system and has spread to 

every aspect of our national  

 Science education for economic recovery in Nigeria: The way forward. 

 In order to take full advantage of the contribution of science education to economic 

development in Nigeria, there is need to re‐strategize our science education program. Some 

of the possible ways of improving science education are: 

1. Government should employ more qualified and skillful science education teachers to 

teach not only scientific facts and techniques but expose learners to real laboratory 

activities and industrial experience. 

2. Government should build infrastructure and provide adequate and relevant learning 

materials so that students can learn by doing. Maintenance culture should also be 

inculcated in our institutions of learning. 

3. Government should organize time to time, seminars and workshops for science teachers 

to update their knowledge and to enable them acquire new approach to skill building. 

4. More students should be encouraged to study science by giving preferential treatment in 

the award of scholarship. 

5. Government should provide sufficient fund to the ministry of science education in order 

to encourage scientific research and to establish a sound scientific base for technological 

development. 

6. Government should put more effort towards diversifying the country’s economy. 

7. Nigerians must collectively wage war against corruption of all kinds. There should be 

laws specifically for corruption and should be enforced on whoever is involved. 

8. Lastly, there is need to review the science education curriculum in both the content and 

methodology so as to produce competent manpower that will employ efficient methods 

of production. This will help serve industries with skillful and knowledgeable personnel 

there by raising the general income and hence recovering the nation’s economy. 

Conclusion 

 Science education in Nigeria should take a new dimension for quick economic 

recovery. This requires concerted effort from every able individuals, families and 

communities to collectively work together in order to move the country forward. 
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Government and nongovernmental organizations should therefore carefully examine 

the identified factors and readjust the process of delivering science education to learners 

so that its functionality and effectiveness as a tool for national development will be 

upheld. 
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Abstract 

This study investigate the effect of Dye type on the efficiency of Dye Sensitised Solar Cells (DSSC). 
Five different dyes (2 synthetic and 3 natural dyes) were used to fabricate Dye Sensitised Solar 
Cells and their effect on the efficiency of the cells were investigated using direct sunlight and Micro 
ammeter. The results reveals that, the synthetic dye N719 (2) has highest efficiency of 5.533 % 
closely followed by a natural dye (Dragon fruit dye) with efficiency 5.320 %. The synthetic dye 
N719 (1) has the least efficiency of 0.578 %. The study conclude that, some natural dyes can 
compete favourably with high cost synthetic dye. It is therefore recommended that, natural dyes like 
the one from Dragon fruits should be employed to fabricate Dye Sensitised Solar cells to reduce 
cost.   

Introduction  

        Global energy consumption is increasing at a rate of about 2% every year, doubling on 

average, every 30 to 40 years. (Random House, 1997). This is as result of increasing population, 

improving standard of living and industrial revolution. Today world energy consumption is highly 

produced from fossil fuel-based sources which are mainly coal, oil and natural gas. These sources 

accounting for over 80% of the global market (Solarbuzz, Marketbuzz, 2005). The remaining 

percentage is provided predominantly from nuclear resources and some renewable energy source, 

such as hydro-electric power. However, this ever-growing global demand for energy cannot be 

sustained indefinitely with fossil fuels as primary resources are rapidly running out. (Surek, 2003).  

Projections based on known reserves and predicted consumption extrapolations have been made 

regarding the different time scales over which, through depletion, each fuel source will become 

increasingly scarce and therefore their price will increase considerably. It is estimated that coal 
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production can continue for the next 200 years while resources of natural gas and oil 

will extinguish in 40 and 60 years, respectively. (Surek, 2003).  

       The environmental impact of burning fossil fuels for energy production is also a thing of high 

considerations and concerns. Greenhouse gases and ozone layer depletion are among the buy-

product of fossil fuel combustion. The long term effects of this include smog build up in urban 

areas, acid rain, deforestation and global warming. The last being considered as a high priority 

matter for many governmental institutions (Random House, 1997). Regarding nuclear power, 

safety, disposal, storage, material handling and reactor decommissioning are some of the factors 

that make the future use of nuclear energy very bleak (Random House, 1997). 

        Since 1970's a diverse range of alternative technologies have emerged as potential renewable 

source of energy from natural resources. These include wind, geothermal, tidal wave, hydroelectric, 

biomass, solar thermal and solar photovoltaic technologies. Directly or indirectly, the sun is 

responsible for most of the earth's exploitable energy source, producing the exploitable resources of 

wind, wave, photosynthesis and hydroelectric power. It is also solar radiation in its immediate and 

pristine form that are been exploited through solar thermal heating and photovoltaic conversion. Of 

all these alternatives, solar photovoltaic is the most favoured.  

       Solar photovoltaic (PV) is the direct conversion of solar energy into electricity, providing a 

promising renewable, unlimited, ubiquitous, affordable and environmentally friendly energy. The 

present problem of this technology is the, it is high cost, low efficiency and environmental pollution 

from the constituent element such as Cadmium. Dye Sensitised Solar Cells (DSSC) is cheap 

compared to Silicon and Gallium Arsenide solar cells, pollution free but has low efficiency and 

degrade easily. Most of the DSSC research on now utilises synthetic dye which are costly. In order 

to further reduce the cost of DSSC, there is need to fabricate DSSC from natural dyes which are 

very cheap compare to synthetic dyes. Thus, the aim of this study is to fabricate Dye Sensitised 

Solar Cells using some natural dyes and compare their efficiency with DSSC fabricated using 

synthetic dyes. 

Material and Methods 

       The following materials were made use of: Fluorine doped Tin Oxide (FTO) coated glass as 

substrate, Synthetic dye N719 (1), Synthetic dye N719 (2), Dragon fruit, Malastoma, Roselle as 
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light harvesting and electronic transition, TiO2 powder as working electrode, 

Hydrogen Hexachloroplatinate (iv) Hexahydrate as Platinum source for counter electrode, Lithium 

iodide as electrolyte and several solvents such as Nano-pore deionized water, acetonitrile, Isopropyl 

alcohol and Ethyl alcohol. 

        The FTO coated glass were cut into 2.5 cm by 2.0 cm from the uncoated surface. They were 

cleaned in Ultrasonic bath with acetone for 15 mins, rinsed with Nano-pore deionized water then 

Ultrasonically cleaned with methanol for 15 mins, rinsed with Nano-pore deionized water and 

finally ultrasonically cleaned with Nano-pore deionized water for another 15 mins. All the glass 

ware used in this work were cleaned as stated above.   

        The electrode (TiO2) paste were prepared from TiO2 powder (6 g), Acetic acid (1 ml), Nano-

pore deionized water (5 ml), Ethyl alcohol (160 ml), α-Terpineol (20 g) and Ethyl cellulose (3 g). 

They were all put in Pastel Mortar and grounded to form homogenous solution. The solution was 

then stir thoroully for 12 Hr. using magnet stirrer. It was then filtered and the TiO2 paste was 

collected. The TiO2 paste was pasted on FTO coated glass using Dr. Blading technique to fabricate 

the working electrode component of the cell. 

     The dye solutions were prepared from different dye source (Synthetic, fruits and flowers) and 

Ethyl alcohol. They were put in Pastel mortal and grounded to extract the dyes and filtered. The 

Photo anode was then fabricated by placing the working electrode in the dye bath solutions for 

adsorption to take place. After completion of adsorption the working electrode was removed and 

wash in fresh ethanol. Thus, the Photo anode is ready for use. 

     The counter electrode was prepared from 2 mM Hydrogen Hexachloroplatinate (iv) Hexahydrate 

and Isopropyl alcohol was used as solvent. The solution is deposited on the FTO coated glass 

substrate using spin coating technique. The electrode was then anealed in furnace at 450 0c for 30 

min. Thus the counter electrode is also ready for use. 

      The electrolyte solution was finally prepared from Iodine (I2) 0.05 M (64 mg), Lithium Iodide 

(LiI) 0.1 M (140 mg), 4-tert.-Butylpyridine 0.5 M (340 mg), Ethyl-methyl-lmidazoliumiodide 0.6 

M (720 mg) and Acetonitrile (10 ml) was used as solvent. Thus, all the components of DSSC are 

ready for fabrication of the DSSC. 
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        The DSSC was then fabricated by cutting the polymer film into 10 mm by 15 

mm and use as spacer. The platinum coated counter electrode was kept on Hot-plate at 110 0C and 

the Photo-anode was put and press on it. 1-2 drops of electrolyte was added from one corner and 

was seal by Epoxy resin to complete the DSSC. 

       The performance evaluation of the DSSC fabricated was carried out by exposing them to the 

Sun light outside around midday time and using Digital multi meter to take their short circuit 

current (Isc) and Open circuit Voltage (Voc). The efficiency (ƞ) was calculated using  

 ¥ � ¦§¨©ª¨	««
¬® ¯ 100% -------------------------------------------------------------(i) 

 

P
in

 = 100mW/cm�------------------------------------------------------------------- (ii) 

 Jsc � {§¨
² 	------------------------------------------------------------------------------ (iii) 

A=0.5 cm * 0.5 cm------------------------------------------------------------------ (iv) 
 

Result and Discussion 

      The result is as presented in table 1 and fig. (i) below: 

           Table 1. Result of performance evaluation of different dyes sensitised Solar Cells 

Dye type Voc(mV) Isc (mA) η(%) 

N719(1) 295 0.7 0.578 

N719(2) 520 3.8 5.533 

Doragon 500 3.8 5.320 

Melastoma 450 3.5 4.410 

Roselle 328 2.7 2.480 
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                     Fig. (i) Graph of % efficiency of fabricated DSSCs versus Dye type. 

       The result reveals that, the DSSC that uses the Synthetic dye N719 (2) as light harvester had 

the Highest efficiency of 5.533 % closely followed by Dye from Dragon fruit with efficiency of 

5.320 % then Dyes from Melastoma flower with 4.410 % followed by Dye from Roselle flower 

with 2.480 % while the DSSC using Synthetic dye N719 (2) had the lowest efficiency of 0.578 %. 

This result implies that, the efficiency of Dragon fruit dye sensitised solar cell can compete 

favourably with the one that uses synthetic dye. It also shows that, the efficiency of all the natural 

dyes sensitised solar cells are better than that of one of the synthetic dye [N719 (1)].      

Conclusion, Recommendations and Suggestions for Further Studies. 

         The study conclude that, Dye Sensitized Solar Cells (DSSC) with comparable efficiencies can 

be fabricated from natural dyes. Thus, the study recommends that DSSC should be fabricated using 

earth abundant natural dyes to reduce cost of DSSC. The study suggest that other local natural dyes 

should be employed to fabricate DSSC in order to verify whether there could be a natural dye that 

will produce DSSC with efficiency higher than synthetic dye N719(2). 
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Abstract 

The paper conducted a survey on the flora of F.C.E Kontagora to document or take inventory of the 
plant specie in the College and ascertain the presence of landscaping. Point centre quarter (PCQ) 
method was employed in the survey. A total of 237 individual was encounter spread among 8 
species. The trees were observed to completely obstruct the view of the building from outside. For 
enhancing the scenic beauty it is suggested to plant a row of flowery trees with different bloomy 
seasons in front of the large trees along the periphery. Landscaping design should be included in 
the overall architectural design of the College to bring out the overall scenic beauty of the College. 

 

 Introduction 

Federal college of education Kontagora was established in sept, 1978 by the Obasanjo 

administration as Federal Advance Teacher’s College along with others in other parts of the 

country. Since its inception, there were so many developments and expansion in the college ranging 

from its programs and buildings (structures). Despite all these developments there is an area that is 

being neglected and that is the landscape of the institution. The vegetation and the flora were not 

altered at all to reflect the stature of an educational institution. 

What is flora? 

Is the index or inventory of all the plants growing in a region. It is the plant life occurring in a 

particular region or time, generally the naturally occurring or indigenous native plant life. (Anon1) 

Dictionary.com define flora as all the plant life in a given place or time a description list of such 

plants, other including a key for identification. Merrian - webstar.com define it as all the plants that 

live in a particular area, time, period or environment. 

Flora should not be confuse with vegetation. For instance vegetation is an assemblage of plants 

growing in a particular location and characterised either by its components species or by 

combination of structural and functional characters that characterise its appearance.(Collins 1988). 
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Dahiru et al (2001) defines vegetation as the plant cover found in a particular 

place include different types of trees, shrubs, and grasses. Another definition by Areola et al (1982) 

refers vegetation to the community of different kinds of species of plants growing together in an 

area and possessing a certain general appearance arising from the relative proportions of the 

different species of plant arranged both vertically and horizontally.  

From the above definitions the two terms - flora and vegetation are not synonyms as flora is the 

inventory of vegetation in a place or region. 

Looking at F.C.E Kontagora one can not certainly say the school is landscaped because you see 

trees growing haphazardly, no any define pattern  of arrangement. It is based on these we feel there 

is need for a floristic survey to know the plant species and their relative aboundance in the college 

to see if there is any landscape or not. 

Landscaping 

For us to understand the meaning of landscaping it is important we define landscape. There are 

several definitions of what constitute a landscape depending on context. In common language usage 

however a landscape refers either to all the visible features of an area of land (usually rural), often 

consider in terms of aesthetic appeals or to pictorial representation of an area of country side 

specifically within the genre of landscaping plainly. Landscape reflect a living synthesis of people 

and place that is vital to local and natural identity. 

A landscape is the visible feature of an area of land, its forms and how they integrate with 

natural or man made features.(Anon2) In another definition, a landscape includes the physical 

element of geophysically define lands forms such as maintains, hills, water bodies such as; rivers, 

lakes, ponds and seas. Living elements  of land cover include; indigenous vegetation, human 

elements including different forms of land use building and structures and transitory elements such 

as lighting and weather conditions combining both their physical origins and the cultural overlay of 

human presence often created over millennia. 

 

Since we have now understood what a landscape is, hence landscaping refers to any activity 

that modifies the visible features of an area of land including; 

1. Living elements such as flora and faunas (gardening). 

2. Natural elements such as land forms terrain shape and elevation or bodies of water and 
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Abstract element such as the weather and lighting conditions or, where people 

deliberately improve the aesthetic appearance of a piece of land by changing contours and 

vegetation it is said to be landscaped. (Anon3) 

Material and Methods 

The research was conducted in Federal college of education Kontagora. The college was 

divided into three sections for the purpose of the research 

1. Class area which has all the schools included, 

2. The staff quarters and 

3. The hostel area. 

The site were chosen purposively and the point centre quarter (PCQ) method was used to 

conduct the research. 100m x 100m plot were taken for the PCQ and fifty throws were done on 

each plot. The basal area and point to plant distance were calculated and presented in table 1. The 

density, relative frequency and relative dominance were calculated and presented in table 2. 

The distance and basal area of species found in the three studied areas were summed up according 

to each specie and the following formula was used for the analysis. 

I. Mean distance =    Total distance  

 Number of trees 

II. Relative density  =   Number of individual specie    X  100 

                      Total density of all species 

III. Relative dominance  =    Dominance               X 100 

Total dominance of all trees 
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The Result and Discussions 

Table 1: point to plant distance and basal area  

SN Scientific name Local name Number of 

trees 

Point to plant 

distance (m) 

Basal area 

(cm) 

1 Anacardinum occidenale Cashew 23 70.15 2372.5 

2 Azadicharata indica Neem  57 190.41 8091.0 

3 Citrus cinesis Orange  10 31.55 675.0 

4 Ficus polita Polita  39 57.00 2590.0 

5 Newbouldia laevis Mango 45 133.50 4942.0 

6 Parkia biglobosa Locus beans 10 31.90 1100.0 

7 Psidium guajava Guava 10 61.30 1140.0 

8 Vitallaria paradoxum Shea butter 33 121.40 3876.0 

 

The table above shows the point to plant distance and basal area of the species from all the three 

study area. 

Table 1. show that Azadicharata indica has the highest total point to plant distance of 190m, 

followed by Newbouldia laevis with 133.5m followed by Vitallaria paradoxum with 121m. The 

species with the lowest point to plant distance is Citrus cinesiswith 31.55m. Looking at the basal 

area was Azadicharata indica 8091.0cmfollowed by Newbouldia laevis with 4942cm followed by 

Vitallaria paradoxum 3876cm, followed by Ficus polita with 2590cm.  

From still table 1. It shows that there is only 237 plants in the area studied, with only 8 woody 

species. 
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Table 2: Mean density, relative density and relative dominance 

SN Scientific 
name  

Number of 
trees 

Mean 
distance  

Density of 
specie 

Relative 
density  

Relative 
dominance 

1 Anacardinum 
occidenale 

23 3.05 2.88 10.14 10.14 

2 Azadicharata 
indica 

57 3.34 7.13 25.11 25.11 

3 Citrus cinesis 10 3.16 1.25 4.40 4.40 
4 Ficus polita 39 1.46 4.88 17.25 17.19 
5 Newbouldia 

laevis 
45 2.97 5.62 19.79 19.80 

6 Parkia 
biglobosa 

10 3.19 1.25 4.40 4.40 

7 Psidium 
guajava 

10 5.70 1.25 4.40 4.40 

8 Vitallaria 
paradoxum 

33 3.68 4.13 14.55 14.55 

Total  237   100% 100% 
 

The table 2 above shows that Neem has the highest relative dominance of 25.11% followed by 

Mango 19.80%, Polita 17.19%, Shea butter 14.55%, Cashew 10.14%, Orange 4.40%, Locus bean 

4.40% and Guava 4.40% respectively. 

From the result we can conclude that most of the plant were the ones growing naturally and no 

ornamental plants was shown in the result. This depict that no landscaping design was been put in 

place in Federal College of Education Kontagora. The three sections studied in the college area 

generally neglect no landscaping at all.  

The plant tree species growing in the College were only 8. This indicate that there is no species 

richness in the College and there is no specie evenness, because in the same area where you have a 

particular plant having 57 individuals and yet another plant having only 10. 

The basal area shows that most of the plant have existed in the College for a long time that was 

why they appear large for example Azadicharata indica and Newbouldia laevis. Azadicharata 

indicahas the largest relative dominance meaning that it appear more than any plant in the College 

despite the fact that it appears much there is no indication that they were planted because you see 

them scattered without any plant. Newbouldia laevis follows the same pattern. 
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Plants like Citrus cinesis and Psidium guajava only appear in the backyard of 

staff quarters orchards. Shea butter trees that are usually seen in the bush happen to be growing 

inside the school compound also an indication that it was not planted. From the result obtained in 

the research it is evident that F.C.E Kontagora has not been landscaped. Thus, there is need for 

landscaping of the College. 

Importance of Landscaping in an Institution 

A landscaped institution brings a lot of benefit to the institution some of which are outlined 

below; 

1. A planned and properly landscaped school area brings a world of difference in appearance 

and beauty than an unplanned one. 

2. A good garden in the campus inculcates aesthetic sense to our younger generation. 

3. Preserve nature; No one would like to live in a place that does not have trees or plants any 

where. Even big urban areas still preserve trees and plants. 

4. Conserve natural resources: landscaping can help conserve natural resources not just soil but 

even air and water. Healthy plants will greatly affect the entire environment and can help conserve 

natural resources especially that these are part of the ecologically balance in the earth system. 

5. Makes a more comfortable environment because the landscaped area could create a cozy 

and comfy ambiance, it would make you have an urge to go home. 

6. Sets lot limitation, with landscaping you could create boundaries of your property or land 

area. If you move towards the eastern part of the college, you will not easily show the end of the 

college. 

7. By creating sitting areas in the school students and lectures can achieve outdoor functions. 

Students can read and surf the internet so also the lecturers. 

8. Preserves the natural feel. 

9. Create coherence with nature and man mad elements; we are residence of earth and have to 

take care of it since we are like renting the place we have to make sure structures we create above it 

will not ruin it. Instead let us adjust and adapt to it. 

10. Create a setting for living. 
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Conclusion 

The research found eight different plant species that are spread throughout the College. 

Majority of the species were old considering their basal areas because of the inconsistency of the 

way the plants occur, it did not reflect or show any sign that the College was landscaped even the 

Newbouldia Laevis that were seen around the staff quarters, it can be said to be planted by the 

occupants of the houses since their girth were different. 

Recommendation 

Considering the importance of landscape in the environment and the College as a whole the 

following recommendation is put forward. 

The general recommendation is to plant large trees in the school compound. In the periphery of 

the school campus, along the rear and wings a thick belt of large shady trees should be planted to 

bring down noise and cut down dust and storms. This plantation will help keep down severe heat 

and cold. 

The front should be planted with medium sized flowery trees for beauty. The trees should not 

completely obstruct the view of the building from outside.  

For enhancing the scenic beauty it is also suggested to plant a row of flowery trees, with 

different bloomy seasons, in front of the large trees along the periphery. It is difficult to give any 

general recommendation regarding the types of such trees as this will vary according to the 

architectural design, situation and climate. The objective is to provide beauty and comfort 

depending on convenience. A thickly planted belt of Eucalyptus for peripheral planting is consider. 

Silver oak (Grevillea robsttsto), Polyalthia longifolia, Futranjiva roxburghii, seedling mango and 

rain tree (samnea samai)  are also very suitable for this purpose. 

Shrubs play an important part in the school landscaping. Border planting of shrubbery on large 

grounds or at the back of the school campus serves useful purpose of fitting the gaps between the 

trees and the lawns. A lawn looks nice in an educational institution but it is very difficult to 

maintain. The playground can be planted with lawn if this can be maintained or should be left bare. 

A bougainvillea creeper train over the wall of the building can change the whole look. 

Similarly a bignonia venusla supported against a wall also looks beautiful creepers changing with 

this rootlets such as ficus repens, canpsis radicans can also be trained over some stone or brickwall 

or pillars.  
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Landscaping  design should go pari pasu with architectural design of the 

College. This will enhance the scenic beauty of the College. 
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Abstract 

Corruption, ignorance and poor governance are considered to be among the many challenges 
inhibiting growth and development in Nigeria. One of the identified ways these and other  similar 
national challenges are being addressed globally is through the adoption of E-governance. 
Defined, E-governance is the use of information and communications technologies (ICTs) to 
improve the efficiency, effectiveness, transparency and accountability of government. Harnessing 
these advantages will certainly contribute to the economic recovery of the nation. This paper looks 
at the various advantages of E-governance and its imperative for economic recovery in Nigeria. 
Deepening  the use of ICTs in  governance, Establishment and Strict adherence to E-governance 
policies/road map in Nigeria, Provision of  and maintenance of  adequate ICTs infrastructure are 
among the recommendations made.  

 

Keywords: Government, Governance, E-governance, E-government, Harnessing, Economic 
Recovery.     
 
Introduction 
 
Advancements made in Information and Communication Technologies (ICTs) since its advent, has 

transformed the world probably beyond the imagination of anyone. The global revolutionary impact 

of ICTs cuts across every field of human endeavour. Its' ability to store, process, manage, retrieve 

and transfer very large volume of data globally at a very high speed coupled with its ease of 

adaptability and compatibility with other technologies are among the several reasons for the easy 

diffusion of ICTs across disciplines and nations.  

 
One of the areas, ICTs is considered to have made and still making positive impact is in 

governance. Literatures reviewed for this study showed that most countries of the world, both 

developed and developing have integrated ICTs into their system of government, though at different 
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levels. The adoption of ICTs into governance is known as E-governance. 

Interestingly, results from the reviewed literatures, equally revealed several positive impacts of  E-

governance on the government of nations that have adopted it. Some of these benefits will be 

discussed below shortly.   

 

Despite the huge natural and human resources the Nigeria nation is blessed with, it is widely 

believed that Poor and corrupt management of the nations' resources is largely responsible for the 

many socio-economic problems strangulating the nation today (source). Emerging literatures 

revealed that most developing countries of the world especial in Asia, are frantically making diverse 

efforts including researches towards the furtherance of ICTs into governance. It is from this 

background that this study is embarked upon, to add to the advocacy towards a more efficient, 

responsive and transparent  governance in Nigeria, by leveraging on the potentials of E-governance. 

Government & Governance 
 
To have a good understanding of what E-governance is, it is important to consider the meaning of 

government and governance. According to Ledivina (nd), to govern is to exercise power and 

authority over a territory, system or organization while government is the name given to the entity 

exercising that authority. Also, Fasenfest (2010) refers to government as the office, authority or 

function of governing. Governing refers to  having control or rule over oneself he explained further. 

 

Governance on the other hand, is defined as a set of decisions and processes made to reflect social 

expectations through the management or leadership of the government (Fasenfest, 2010).  

From the definitions rendered above, it is clear that while government refers to the office or 

institution saddled with the leadership responsibility of managing and exercising control over the 

resources and affairs of a nation. Governance on the other hand deals with the detailed procedures 

and processes that guides the operations of the government.       

E-government and E-governance 

 
E-government and E-governance are defined and used synonymously by many authors. However, 

some authors also defines and explains them uniquely. Again, while there are several definitions of 
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E-government, definitions of E-governance appears to be fewer. This is probably 

due to the fact the dual terms (E-government and E-governance) are often used synonymously.  

 
E-government have several definitions from different authors. However, a few of the most cited 

definitions from literatures reviewed for this study, that also satisfy the objective of this study are 

presented below. According to the World Bank as cited by Srivastava (2015) 

“E-Government refers to the use by government agencies of 
information technologies (such as Wide Area Networks, the Internet, 
and mobile computing) that have the ability to transform relations with 
citizens, businesses, and other arms of government. These 
technologies can serve a variety of different ends: better delivery of 
government services to citizens, improved interactions with business 
and industry, citizen empowerment through access to information, or 
more efficient government management. The resulting benefits can be 
less corruption, increased transparency, greater convenience, revenue 
growth, and/ or cost reductions.”  
 

In their view, Global Business Dialogue on Electronic Commerce - GBDe as cited by Urs (2012), 

stated that: 

 “Electronic government refers to a situation in which     

 administrative, legislative and judicial agencies (including both 

 central and local governments) digitize their internal and  external 

operations and utilize networked systems efficiently to  realize better quality in 

the provision of public services.” 

The third definition considered here is that by the Working Group on E-government in the 

Developing World as cited by Palvia & Sharma (2007). According to them: 

''E-government is the use of information and communication 
technologies (ICTs) to promote more efficient and effective 
government, facilitate more accessible government services, allow 
greater public access to information, and make government more 
accountable to citizens. E-government might involve delivering 
services via the Internet, telephone, community centers (self-service or 
facilitated by others), wireless devices or other communications 
systems.'' 

 
On the other hand E-governance is using information and communication technologies (ICTs) at 

various levels of the government and the public sector and beyond, for the purpose of enhancing 
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governance (Bashar, Razael, & Grout, 2011). The UNESCO definition as cited by 

Palvia & Sharma (2007), is:  

"E-governance is the public sector’s use of information and 
communication technologies with the aim of improving information and 
service delivery, encouraging citizen participation in the decision-making 
process and making government more accountable, transparent and 
effective. E-governance involves new styles of leadership, new ways of 
debating and deciding policy and investment, new ways of accessing 
education, new ways of listening to citizens and new ways of organizing 
and delivering information and services. E-governance is generally 
considered as a wider concept than e-government, since it can bring about 
a change in the way citizens relate to governments and to each other. E-
governance can bring forth new concepts of citizenship, both in terms of 
citizen needs and responsibilities. Its objective is to engage, enable and 
empower the citizen.” 

 

From the above definitions, it is clear  that the terms E-government and E-governance are 

interwoven. While E-governance is all encompassing,  E-government is consider as the subset of E-

governance Chouhan (nd).  In this study however, both terms will be synonymously used. 

 
Types of E-governance 

Services rendered by E-governance can be classified into four types or groups. The commonly 

identified  ones as presentenced  by  Chouhan (nd) and Akunyili (2010) are: Government-to-

Business (G2B), Government-to-Citizen (G2C), Government-to-Employee (G2E), and 

Government-to-Government (G2G). 

 

i. G2C (Government-to-Citizen) involves interaction of individual citizens with the 
government. Examples include payment of utility bills or downloading government forms 
from the Internet.  

ii.  G2B (Government-to-Business) involves interaction of business entities with the 

government. Examples include corporate tax filing or government procurement process 

through the Internet.  

iii.  G2G (Government-to-Government) involves interaction among government officials, 

whether within a government office or within government offices. Examples includes using 

e-mail for internal government communication or a customized software for tracking 

progress of government projects.  
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iv. G2E (Government-to-Employee) This involves interaction between 

Employers (public and private) and their Employees. Example is the use of electronic 

payments for all public sector transactions. These include salaries of employees and 

payment for procurements and contracts. 

 
Advantages  of E-governance 
 
E-governance has several advantages as seen from literatures reviewed. Below are some of the them 

as presented by Srivastava (2015),  Urs (2012) and Chouhan (nd). 

 
i. Transparency: Details of government transactions such as taxes collected, awards of 

contracts, details of procurements are available and easily accessed by interested by citizens. 

This increases transparency    

 
ii.  Increases government efficiency: E-government can enhance government efficiency in 

innumerable ways. For example, through video-conferencing facilities, important meetings 

can be held without physical movement of officials. This can save a great amount of time 

and money for government officials. With electronic exchange of data and other 

information, communication among officials can be much faster than before. Instant 

electronic access to data and automated report generation facilities from complex databases 

can enhance government decision-making in a way unimaginable with conventional 

methods of analysis. 

iii.  Cost reduction: Faster and more informed government decisions can contribute to avoiding 

huge amounts of economic loss. Also, if government forms and other procedural 

information are made available online, then time and money wasted to get these from 

government offices can be vastly reduced.  

 
iv. Increased citizen participation: One of the most important benefits of e-Governance is that it 

empowers citizens. Through transparent information about government procedures and 

responsibilities, citizens become more aware of their rights and responsibility . 

  
v. Improved private sector relationship with government: Relationship between the private 

sector and the government has a definitive influence on the business environment of a 
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nation. E-governance encourages that relationship to be more friendly and more 

interactive. Through E-governance, important information such as policy changes can be 

disseminated quickly, among other benefits. 

 
vi. Encourage private sector towards the use of ICTs: The government can have an influential 

role in encouraging the private sector to effectively move towards the use of IT. For 

example, if government tenders and announcements are brought online, it will automatically 

encourage suppliers to interact through the Internet. E-governance is a very important 

instigator to modernizing businesses in a nation. 

 
vii.  Encourage citizen awareness about ICTs: For a society to prepare itself for the new century, 

its citizens must be attuned to use of ICTs in all aspects of daily life. E-governance produces 

a major thrust in making citizens aware of ICTs as everyday tool(s), not just as a luxury 

item. For example, when citizens can get bills and see exam results online, they will look at 

the power of the Internet in a new light.  

 
viii.  It enhances national image: With current global political situation, enhancement of national 

image is more important than ever before. Modern system of governance is representative of 

a nation’s maturity. E-governance is the most visible and effective tool of modernization 

and transparency in the government.  

Ways to harness E-governance potentials for economic recovery in Nigeria 
 
Some of the avenues through which E-governance's potentials can be harnessed include: 

 

i. Establishment e-Citizen Portal: This portal should have relevant information organized 
according to topics and has specific entry points for teenagers, working adults, senior 
citizens and foreigners. It should consist of at least of 5 language options. The languages 
should be English, Yoruba, Hausa, Igbo, and pidgin English. In addition, it should also have 
options for citizens questions and feedback. This will improve free communication flow 
between government and her citizens, leading to increased awareness of government 
policies and programmes  by citizens. This will earn and sustain government confident by 
the citizens, improve their productivity and contribution towards nation building;  
 

ii.  Establishment e-Procurement and contract Portal:  This will increase transparency and 
accountability. This cut cost by reducing incidences of bribery and corruption;   
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iii.  Establishment of a robust nation database: This will serve a number of beneficial purposes. 

For instance, the police and other law enforcement agents will be able to keep tap on 
criminals, thereby increasing security in the nation. Also this database will be useful in 
planning, reduced cost of organising general census, among others.    
 

iv. Customized institutional emails, video- conferencing, use of social media among others will 
cut cost, reduce incidences  of accidents, death and other risks associated with frequent 
journeys made by public officers to either the state(s) or federal capitals. 
 

Conclusion  
 
The potentials of E-governance refers to its advantages. Several of these advantages have been 

mentioned and discussed above. Harnessing theses advantages simply means leveraging on them to 

improve the quality of governance which will in turn improve the quality of lives, businesses and 

the general well being of the citizens and the nation as a whole. To ensure effective and sustainable 

E-governance in Nigeria, the recommendations below are offered. 

 
Recommendation 
 
Some of the avenues through which E-governance's potentials can be harnessed include: 

i. Effective & enforced legislation on the use of ICTs in governance in Nigeria; 
ii.  Deepening  the use of ICTs in  governance; 

iii.  Establishment and Strict adherence to E-governance policies/road map in Nigeria; 
iv. Provision of  and maintenance of  adequate ICTs infrastructure; 
v. Increased ICTs diffusion into rural communities in Nigeria   
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Abstract 

The universe has since World War II been melted down with the Great recession and every country 
has equally been struggling at their economy’s recovery. The blow from oil doom has forced 
Nigeria to double its effort at harnessing other competitively viable sectors for sustainable 
economy. This is why this paper examined the use of Statistical Package for Social Sciences (SPSS) 
for economic recovery. Three questions and a hypothesis were answered and tested respectively. 
The study adopted a survey design, picked 300 sample proportionately from lecturers and students 
in tertiary institutions in Niger State. A 15-item questionnaire was used to generate data which 
were analysed through descriptive and inferential statistics. Results showed that there was high 
frequency of responsibilities in research, the use of SPSS can serve as means for earning a living, 
the application of SPSS requires a division of labour and that both lecturers and students did not 
differ in their opinion on how SPSS could help in creating job to bring about economic recovery. It 
is therefore recommended that secondary school science curricula should contain contents that can 
build up rudimentary skills in the use of SPSS in the learners for self reliance, institutions should 
ensure the use of SPSS for data analysis by all potential researchers, there should be studios for 
data analysis where people could render services and get paid. 
 

Key words: Data analysis, Economic recovery, Recession, Skill acquisition 

 

Introduction 

It has come to be known that parts of the mandate of institutions of higher learning are teaching, 

learning and researching. For learning to occur in learners, there is expected a commensurate 

teaching from a learned teacher. Teachers are as well expected to have been learners sometime 

before certification. Usually one can only be certified a professional teacher having satisfied the 

requirements to that effect in any institution of higher education saddled with that responsibility. 

Among such institutions responsible for professional training are: National Teachers’ Institute, 

Colleges of Education, the Polytechnics and the Universities.  
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Effort geared up for holistic manpower development in such institutions of higher 

learning is the exposure of every individual who aspires to acquire advance knowledge to the nitty-

gritty of independent study. This forms basically the background and provides opportunities for 

learners to venture into identifying a problem, carry out an intensive investigation on it and put up 

argument on how to curtail the problem with substantive empirical evidences. This vigorous 

academic activity is what translates to research in its entirety. 

A research is a diligent inquiry or examination to seek or revise facts, principles, theories, 

applications; it is a laborious or continued search after truth (Oxford English Dictionary). Sambo 

(2008) posited that research in education is the application of scientific method to solve educational 

problems. In spite most researchers fail to recognize that the logic of scientific inquiry must be 

strictly applied if any meaningful outcome is to be obtained. To showcase the result in the form of a 

report in most cases is simplified into five chapters which translate to different functions on each 

chapter contents. It is in performing a function that one can receive in return a kind compensation. 

Over time however, idleness has lured many into economic depression; a period of contraction in 

business cycle. Economic recession or contraction phase of business cycle has been associated with 

critical fall in: production, employment, wages and business profits. A decision to provide 

businesses with increased incentives to invest, take risks, and work harder become the hopes that 

technology would reduce the costs of alternatives to oil as an energy source and that the non-energy 

sectors of the economy, such as trading, data processing, scientific agriculture and the likes, would 

experience rapid growth as a result of encouragements to invention and innovation. 

A rationally developed individual in a nation like Nigeria could break out of the confines of 

economic contractions and therefore recover conveniently by taking up a function or rendering a 

service however menial that could fetch some quantum of pay. Accumulation of the likely incomes 

generated, from fragments of services may metamorphose from a pool to an ocean of financial 

capability. 

At the moment, it is believed that Nigeria and especially Nigerians can recover from the economic 

recession if every capable hand is engaged profitably. This is the premise upon which this paper 

examined the contribution of division of labour in the utilization of Statistical Package for Social 

Sciences (SPSS) in research data analysis for economic recovery. 
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Research Questions 

1. What is the frequency of obtaining responsibilities in research? 

2. What aspects in research are means of livelihood? 

3. How could division of labour be harnessed in research for economic recovery? 

 

Research Hypothesis 

Lecturers and students do not share the same views on the use of SPSS for economic recovery. 

 

Significance of the Study 

The findings in this article are extracts from an empirical study which would find correlates in: 

• Helping Nigerians to diversify and specialize in functions in their daily activities 

• Providing avenue for capacity building or empowerment among capable hands 

• Boosting the process of distribution of funds 

• Engaging the services of the less privileged to earn a living 

 

Literature  

The manner social science researchers handle qualitative data these days has been redefined with 

the use of computers. Fielding and Lee (1998) made a stand in their written work on the principal 

approaches in qualitative research to reflect how the leading computer programmes are used in 

computer-assisted qualitative data analysis (CAQDAS). Having examined the advantages and 

disadvantages of computer use, the impact of research resources and the research environment on 

the research process, and the status of qualitative research, they provided a framework for 

developing the craft and practice of CAQDAS as well as showcased the latest techniques and their 

implications for the evolution of qualitative research. 

The logical techniques to describe and illustrate, condense and recap, and evaluate data culminate in 

data analysis. Various analytic procedures have been found to “provide a way of drawing inductive 

inferences from data and distinguishing the signal from the noise present in the data” (Shamoo & 

Resnik, 2003). So, as much as data analysis in qualitative research can include statistical 

procedures, many times analysis becomes an ongoing iterative process where data are always 

collected and analyzed almost concurrently. Savenye and Robinson (2004) have discovered that 

researchers generally analyze for patterns in observations through the entire data collection phase. 
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The form of the analysis any analyst may gamble is determined by the specific 

qualitative approach taken, specifically, the field study, ethnography content analysis, oral history, 

biography, modest research and the form of the data generated like field notes, documents, 

audiotape or videotape. 

To ensure data integrity of course, the accurate and appropriate analysis to present reliable research 

findings are required. Anything otherwise made Shepard (2002) to posit that improper statistical 

analyses distort scientific findings, mislead casual readers, and may negatively influence the public 

perception of research. This brings to bare the fact that data analysis is not a one man show. As 

such the following areas would need to be taken into cognizant when considering any data for 

analysis using SPSS whatever the version at one’s disposal: 

• Having the necessary skills to analyze 

• Considering the research title, suppositions, design and statistical tools required 

• Following acceptable norms for disciplines 

• Having clearly defined and objective outcome measurements  

• Confirming the reliability and validity of instruments 

• Data recording style  

• Environmental/contextual issues 

• Staff training on data coding and transformation  

• Partitioning ‘text’ when analyzing qualitative data  

• Appropriate subgroup analysis 

• Providing honest and accurate analysis  

• Acceptable manner of presenting data and results 

• Determining statistical significance  

• Drawing unbiased inferences  

• Extent of qualitative and quantitative analyses 

The above areas of concern give room for exploring and involvement of personnel to share out 

functions.   Arias  and Wen Yi (2016) observed that since the Great Recession and the subsequent 

global financial crisis, world output has grown moderately, nonetheless, the path of economic 

recovery has been fragile and uneven. They found also that several countries have grown 

continuously since the end of 2008. The U.S. and China uniquely grew by 12 percent and 65 

percent, respectively, between the fourth quarter of 2008 and the fourth quarter of 2014; while Italy 
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and Greece on the other, both got their economies grew and then shrank again, with 

their total Gross Domestic Product (GDP) declining by 6 percent and 24 percent, respectively, since 

the recession started.  

Similarly, the economic recovery continues to look weak and by the findings of the International 

Monetary Fund (IMF), global output growth was projected to be 3.3 percent in 2016, slightly lower 

than previous year (Arias  and Wen Yi, 2016). The IMF has speculated that economic growth in 

developing economies would slow down and growth in advanced economies to strengthen, with 

risks to global growth—such as financial market volatility and low commodity prices—enduring on 

the prospect. This supposition notwithstanding, it is believed that developing countries could as 

well redirect their orientation in managing economic contractions. 

 

Method 

The study adopted a survey design which allowed the use of specific instrument to generate data 

from which findings related to the issues under investigation were drawn. NTI (1990) had pointed 

out that a survey design allows the study of what is obtainable, that is what is there as it is. The 

population for the study comprised lecturers and computer literate students in two tertiary 

institutions in Niger State. A proportionate sample made up of 75 lecturers was randomly selected 

across departments and 225 computer literate students were randomly selected among the stratified 

levels to respond to a structured questionnaire. 

A 15 item questionnaire (SPSS for Economic Recovery Questionnaire) was developed for data 

generation. A 3-point Likert scale format was adapted with response options as: sure, not sure and 

impossible. The draft was scrutinized by experts and pilot tested. A reliable index of .69 was 

obtained through Guttmann split half which assured its consistency for the data generated for the 

study. This index falls within the range (.50 - .99) accentuated by Abimbade (1999) to be taken as 

reliable for an instrument required to generate data for a study. 

 

Result  

The data collected were analysed and the results are as presented in tables 1 to 4. The results on 

tables 1 to 3 which are purely descriptive [percentage (%) and mean (³̅)] were used to answer the 

research questions while that on table 4  which is inferential (ANOVA) was used to test the 

hypothesis. 
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Table 1: Gender by Frequency of Responsibility, Research as 
Livelihood and Division of Labour  using SPSS  
Gender Frequency  

of 
Responsibilities 

Research 
as 

Livelihood 

Division  
of  

Labour 

Male 
Mean 6.6667 5.8333 6.3333 
N 180 180 180 
Std. Deviation .65134 .93744 1.15470 

Female 
Mean 6.5000 6.0000 5.7500 
N 120 120 120 
Std. Deviation 1.19523 .75593 1.16496 

Total 
Mean 6.6000 5.9000 6.1000 
N 300 300 300 
Std. Deviation .88258 .85224 1.16529 

Table 2: Status by Frequency of Responsibility, Research as Livelihood 
and Division of Labour using SPSS 

Status Frequency of 
Responsibilities 

Research as 
Livelihood 

Division of 
Labour 

Lecturer 

Mean 6.2000 5.8000 5.8000 
N 75 75 75 
Std. 
Deviation 

.83666 .83666 .44721 

Students 

Mean 6.7333 5.9333 6.2000 
N 225 225 225 
Std. 
Deviation 

.88372 .88372 1.32017 

Total 

Mean 6.6000 5.9000 6.1000 
N 300 300 300 
Std. 
Deviation 

.88258 .85224 1.16529 
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Table 3: Responses Frequency and Percentage on the use of SPSS for Economic Recovery 

S/N Item    Responses frequency (%) 

Sure Not sure Impossible 

1 Research is a compulsory course for tertiary 

institutions students 

300 (100) - (-) - (-) 

2 Research requires data generation 285 (95) 15 (5) - (-) 

3 Many resources are needed to complete a study 270 (90) 30 (10) - (-) 

4 Research is a regular human endeavor 180 (60) 120 (40) - (-) 

5 An individual can conduct behavioural science 

study without involving any other person(s) 

90 (30) 105 (35) 105 (35) 

6 In research work stationeries are needed 255 (85) 45 (15) - (-) 

7 Computer literacy plays crucial roles in research 270 (90) 30 (10) - (-) 

8 Instrument development and validation require 

expertise 

225 (75)  75 (25) - (-) 

9 Skills in data analysis can be a source of income 240 (80)  60 (20) - (-) 

10 Research reports are disseminated through hard 

or soft copies 

240 (80)  60 (20) - (-) 

11 Research is made up of many stages/segments 285 (95) 15 (5) - (-) 

12 Humans can be made to train and specialize in 

specific areas in research 

285 (95) 15 (5) - (-) 

13 Maintenance of technology devices should be 

considered in research 

240 (80) 60 (20) - (-) 

14 Data  analysis is a business on itself 210 (70) 60 (20)  30 (10) 

15 Research report reviews enhance compliance with 

ethics 

180 (60) 120 (40) - (-) 

Source: Field work 2017 
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Research question 1: What is the frequency of obtaining responsibilities in research? 

Results on table 1 show that the responses mean scores of the male and female respondents on the 

frequency of responsibilities in research work are 6.67 and 6.50 respectively. Similarly, the 

responses mean scores for the lecturers and students on table 2 for the frequency of responsibilities 

in research work are 6.20 and 6.73 respectively. This implied that both categories of respondents 

consented to high frequency of responsibilities in research work. 

Likewise, the frequency and percentage (%) of responses on items 1 to 5 that solicited opinions 

(sure, not sure and impossible) about the frequency of responsibilities in research work were 

highest for sure response for items 1 to 4 as indicated on table 3. This implied that research is a 

compulsory course for tertiary institutions students especially at their final study year; research 

requires data generation; many resources are needed to complete a study and that research is a 

regular human endeavour. The percentage (%) response on item 5 was low for sure response while 

not sure and impossible responses were higher. This revealed clearly that an individual cannot 

Table 4: One-way ANOVA on use of SPSS for Economic Recovery 

 Source of variance Sum of 

Squares 

Df Mean 

Square 

F Sig. 

 Frequency of 

Responsibilities 

Between 

Groups 

1.067 1 1.067 1.398 .25

2 

Within Groups 13.733 298 .763   

Total 14.800 299    

Research as 

livelihood 

Between 

Groups 

.067 1 .067 .087 .77

1 

Within Groups 13.733 298 .763   

Total 13.800 299    

Division of labour 

Between 

Groups 

.600 1 .600 .429 .52

1 

Within Groups 25.200 298 1.400   

Total 25.800 299    
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handle a behavioural science study all alone to completion without seeking other 

person’s assistance in one area or the other.  

 

Research question 2: What aspects in research are means of livelihood? 

The responses mean scores on research as a means of livelihood shown on table 1 indicate 5.85 and 

6.00 for male and female respectively; while the lecturers and the students had 5.80 and 5.93 on 

table 2 respectively. This implied that computer literate individuals could sense the possible means 

of making a living out of research work.  

The percentage (%) responses on items 6 to 10 on table 2 were highest for sure response but low for 

not sure and nil for impossible. This suggested that research work can serve as means of livelihood 

since it has many aspects in which people can develop some latent skills. Conversely, stationeries 

are required in research work, computer literacy plays a vital role in the use of SPSS; research 

instrument can only be said to be standardized through appropriate expertise validation processes; 

income can be generated through services rendered from data analysis skills and the involvement of 

hard wares in the dissemination of research reports is assured. 

 

Research question 3: How could division of labour be harnessed in research for economic 

recovery? 

The responses mean scores on how division of labour could be harnessed in research for economic 

recovery shown on table 1 indicate a 6.33 and 5.75 for male and female respondents on items 11 to 

15; while the lecturers and students had 5.80 and 6.20 on table 2 respectively. These results also 

bring to bear the fact that, without prejudice, there is division of labour in research work. 

The percentage (%) responses on items 11 to 15 on table 3 revealed highest sure response for all, 

low for not sure and nil for impossible except for item 14 with the lowest percentage response. This 

result also supported the fact that there is no static operation in research just like any other jobs. 

Since research endeavour is made up of many stages, individuals can be made to train and 

specialize in specific areas. Research work requires the use of technology devices which would also 

demand some maintenance functions. Data analysis can be commercialized on a large scale and as 

such requires interlinking services. Compliance with research ethics by research report reviewers 

ensures originality of thought and if considered as a service it can earn a skilled individual some 

income.   
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Research Hypothesis: Lecturers and students do not share any significant mean difference in 

their views on the use of SPSS for economic recovery. 

The ANOVA on table 4 revealed a no significant difference in lecturers and students views on the 

involvement of SPSS in research work for economic recovery (F = 1.398; F = .087; F = .429 at 

p>.05). The hypothesis was therefore not rejected. This means that every individual in the tertiary 

institutions in Nigeria are quite aware that research work occurs with high frequency in the 

institutions and by this it could be used to create jobs for people to earn a living since its various 

aspects could be shared out in a division of labour.  

It could be deduced from the foregoing that it is high time Nigerians woke up from slumber to 

begin to distribute fund through job creation. A single skill acquired by an individual could involve 

subsidiary skills in the course of production. This brings to bare the need for experts in a field to 

ensure de-monopolization of responsibilities in their expertise. A country like Nigeria and its 

citizens in particular would have to struggle to recover from the present recession which began in 

the U.S. subprime mortgage market and propagated to the entire financial system through 

mortgage-backed securities and highly leveraged debt structures (Eggertsson & Krugman, 2012). 

The recession has infected the global economy through the international financial networks. Since 

Nigeria has not developed an advanced and open financial system like Europe, Jiao and Wen (2012) 

posited that such a country which is less connected to the international financial system or with less 

sophisticated financial structures, the hit would only be indirectly through the link of international 

trade. Nonetheless, because Nigeria economy relies heavily on oil, or exports of goods or raw 

materials some big drops in GDP resulted. 

The Nigerians mentality to have exclusive commercial control on oil as means of survival would 

require a change of orientation. Thus a lesson from the ‘mighty fallen’ is requisite. There have been 

long-lasting effects from downturn on Europe because it did not adopt strict fiscal stimulus 

programs during the Great Recession (Wen & Wu, 2014). The U.S. on the other hand initiated 

several fiscal stimulus packages, yet, failed to stimulate job creation and infrastructure buildup 

because they were focused on consumer transfer programs instead. China, another promising 

economy adopted a serious fiscal stimulus package as well as successful in spurring job creation 

and infrastructure buildup which served as impetus for their fast recovery. This is why division of 

labour in the use of SPSS for data analysis in research could be harnessed to fashion job 
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opportunity. This development would need to be extended to all human endavours 

such that every citizen is engaged meaningfully to render a service in the country. 

 

Conclusion 

Nigeria and especially the citizenry is endowed naturally. The need to continue to develop and 

progress requires continuous research as well. Realizing that research is a paramount component of 

human endeavour in all fields is a pointer to diversification and dismantling of age long 

monoeconomy. The realization that all human endeavours require research findings for 

sustainability is a means for establishing a channel for skills involvement and service compensation. 

The exchange of skills through service rendered with compensation is the needed attitude for 

ushering in economic recovery. 

 

Recommendations 

• Since there are different responsibilities in researching, youth should be trained to render 

services that can be remunerated in cash. 

• Every institution of higher learning should encourage their researchers to shift from manual 

computation of data to the use of SPSS such that by its use and commercialization, job is 

created. 

• Nigerian curriculum planners should include skill acquisition in the use of SPSS into the 

secondary school education Science curricula contents organization so that learners can 

develop from it for self reliance. 

• Jack of all trade should be avoided by researchers. 

• Government and firms should show interest in sponsoring researches so that researchers 

would have the resources to distribute for services needed from other skilled individual. 

• Researchers should embark on researches that are of direct benefit to the society who would 

see reasons for giving supports for their successes.  

• Analysts should open up a studio/workshop for researchers to patronize them with their data 

for analysis which would also demand services from other people. 
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Abstract 
 
Nigeria accounts for 25% of the world’s malaria burden. Apart from health burden, the socio 
economic consequences of malaria are enormous. This paper elucidates the burden of malaria on 
public health as well as malaria epidemiology in Nigeria.  It further reviews the impact of malaria 
scourge on public health expenditure, household income, labour supply and productivity, 
demographic structure, human capital accumulation, foreign investment and tourism as key 
indicators for national development and economic growth. The authors recommend among others 
an affirmative action on malaria eradication in order to enhance the capacity and efficiency of the 
labour force for economic viability. 
 

 Introduction 

The damage that malaria inflicts on population health is severe and well established. With an 

estimated 350 to 500 million cases per year and nearly 900,000 deaths, malaria represents a major 

threat for 3.3 billion people in 109 nations. Sub-Saharan Africa (SSA) carries the bulk of the global 

malaria burden, with 71% of cases and 86% of global deaths (Roll Back Malaria, 2006). It is 

estimated that anywhere from 30 to 50% of outpatient visits and hospital admissions in most of 

SSA are a result of malaria illness, with severe cases leading to complications including anemia, 

seizures, coma, and death. Malaria also significantly aggravates the condition of HIV-positive 

individuals and increases HIV transmission. In addition to severe health consequences, nations with 

high malaria incidence also exhibit low levels of economic development.   

 

It is perhaps undeniable that malaria (parasite) chooses where it thrives due to geographic and 

climatic factors. However, with underlying evidence showing that the richest African countries are 
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not in the high-risk malaria zones and the poorest ones are, by the use of 

macroeconomic variables (Gallup and Sachs, 2001).  

Nigeria accounts for 25 percent of the world’s malaria burden. Apart from the health burden, the 

socio-economic consequences of malaria are enormous such that it was part of the Millennium 

Development Goals (MDGs). Nigeria is reported to have the unenviable record of contributing 

about 25% of the world malaria burden (WHO, 2012). Nigeria also has the ambition to achieve 

malaria elimination and has rebranded the National Malaria Control Programme (NMCP) to 

National Malaria Elimination Programme (NMEP). But beyond the change in nomenclature are 

important issues and challenges that need to be confronted in order to achieve malaria elimination. 

The effect of malaria on people of all ages is quite immense. This is a threat to human capital 

accumulation, which constitutes a key factor in economic development. The adverse impact of the 

disease on household production and gross domestic product can be substantial. Malaria therefore is 

not only a public health problem but also a developmental problem. At the national level, apart 

from the negative effect of lost of productivity on the major sectors of the economy, malaria has 

negative effects on the growth of tourism, investments and trade especially in endemic regions.  

In Nigeria, malaria has impacted negatively on the economy with about 132 Billion Naira lost to the 

disease as cost of treatment and loss in man-hours (FMH, 2005). It accounts for about 50 percent of 

out-patient consultation, 15 per cent of hospital admission, and also prime among the top three 

causes of death in the country (WHO, 2012). More importantly, it is a social and economic problem 

which consumes about US$3.5 million in government funding and US$2.3 million from other 

stakeholders in various control attempts in 2003 WHO, 2005). 

The Epidemiology of Malaria in Nigeria 

Incidence of malaria varies by weather, which affects the ability of the main vector of malaria 

parasites, anopheline mosquitoes, to survive or otherwise. Tropical areas including Nigeria have the 

best combination of adequate rainfall, temperature and humidity allowing for breeding and survival 

of anopheline mosquitoes. The burden of malaria varies across different regions of the world and 

even within a country. This is driven by the variation in parasite– vector–human transmission 

dynamics that favour or limit the transmission of malaria infection and the associated risk of disease 

and death. Of the four species of Plasmodium that infect humans—P. falciparum, P. vivax, P. 

malariae and P. oval. Plasmodium falciparum causes most of the severity and deaths attributable to 

the disease, which is most prevalent in Africa south of the Sahara, where Nigeria has the largest 
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population. Country-specific evidence shows that Nigeria has the largest population 

at risk of malaria in Africa and therefore most vulnerable.  

Approximately 50% of the Nigerian population experience at least one episode per year. However, 

official estimate suggests as much as four bouts per person per year on the average (WHO, 2002). 

The trend is rapidly increasing due to the current malaria resistance to first line anti-malarial drugs 

(WHO, 2000). The magnitude of incidence and death due to malaria is a multiple of all other 

tropical diseases put together. It is responsible for over 90% of reported cases of tropical disease in 

Nigeria (Alaba and Alaba 2003). The above suggests that malaria could be the largest contributor to 

total disease burden and productivity losses resulting from major tropical diseases in the country.   

 The Economic Burden of Malaria 

Malaria contributes substantially to the poor health situation in Africa. It is on record that, Sub-

Saharan Africa accounts for 90% of the world’s 300 – 500 million cases and 1.5 –2.7 million deaths 

annually. About 90% of all these deaths in Africa occur in young children. This has serious 

demographic consequences for the continent. In general, it is estimated that malaria accounts for an 

average of 3% of the total global disease burden as a single disease in 1990(Leighton and Foster, 

1993). In Sub-Saharan Africa (SSA), 10.8% of all Disability– Adjusted live years (DALYs) were 

lost to malaria in 1990. Again, among the ten leading causes of DALYS in the world in 1998, 

malaria ranked eighth with a share of 2.8% of the global disease burden (United Nations, 2014). In 

SSA however, Malaria is ranked second after HIV/AIDS accounting for 10.6% of the disease 

burden (Li, Wang, 2013). Furthermore, while malaria contributed 2.05% to the total global deaths 

in 2000, it was responsible for 9.0% of all deaths in Africa (WHO, 2002). The World Health 

Organization also estimated that the total cost of malaria to Africa was US$ 1.8 billion in 1995 and 

US$ 2 billion in 1997 (WHO, 2000).  

In Nigeria, the burden of malaria is well documented and has been shown to be a big contributor to 

the economic burden of disease in communities where it is endemic and is responsible for annual 

economic loss of 132 billion Naira (Onwujekwe and Okonkwo, 2000). It is estimated that 300, 000 

deaths occurring each year, 60% of outpatient visits and 30% hospitalizations are all attributable to 

malaria (Federal Ministry of Health Strategic Planning, 2009). In addition, at least 50% of the 

population has at least one episode of malaria annually resulting in high productivity losses while 

children that are aged less than 5 years have 2 to 4 attacks annually (Federal Ministry of Health, 

2005). The disease is particularly virulent among pregnant women and children under 5 years of 
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age, due to their low levels of immunity. A strong correlation between malaria and 

poverty has also long been recognized. Not only does malaria thrive in poverty but it also impedes 

economic growth and keeps households in poverty hence the poor bear a disproportionate burden of 

the disease. 

Burden of malaria on public health system 

Evidences show that malaria has been an important subject of attention of the public health 

authorities of most of the endemic countries since the disease imposes a heavy cost burden on 

public health system of a country. The evidences suggested that malaria is responsible for a high 

proportion of Public health expenditure on curative treatment in endemic countries. In Tanzania, it 

was estimated that government facilities devoted almost one-third of their resources to the disease 

(Whittaker, Dean and Chancellor, 2014). Apart from the direct resource costs, the increased number 

of malaria patients at the public health facilities could adversely affect the efficiency of service 

delivery (Asante and Asensookyere, 2003). Public health expenditures on malaria prevention and 

treatment in Nigeria constitute the direct costs for malaria surveillance, vector control, health 

facilities, health education and research related to malaria. But the fact is that most expenditure is 

incurred by health facilities are in providing treatment. The costs incurred by the health facilities in 

Nigeria include expenditures on personnel, supplies, administration, maintenance, accommodation, 

allowances and general services such as sanitation and utility among others.  

Impact of Malaria on Household, Labour supply and productivity 

Evidence shows that malaria causes morbidity and mortality among the people of all ages and all 

income levels in the endemic regions. The disease burden of malaria carries with it a corresponding 

and significant economic burden on households, especially the poor who are more vulnerable to the 

disease. Households face a substantial amount of direct cash expenses to purchase preventive 

measures and seek treatment for malaria. In addition to direct expenditures on prevention and 

treatment of malaria, households experience the indirect costs of productive time lost due to malaria 

illness. When substantial direct expenses for treatment are combined with a loss of household 

income due to ill-health or attending the sick person for treatment, there can be catastrophic 

consequences for families, which may push them into poverty or force into deeper poverty 

(Leighton and Foster, 1993).    

In the agricultural sector/rural area, peak of malaria transmission has been found to coincide with 

the peak of planting and harvest seasons when demand for labour is suppose to be high. With this, 
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vast expanse of land goes uncultivated and substantial harvest is lost because 

workers are sick. According to Alves et al. (2003) healthy individuals, are expected to possess a 

higher level of human capital, would be more productive than those with poor health. A decrease of 

labour productivity resulting in loss of income, reduction of savings, and food, reduced support for 

the elderly; death of adult children, and the growing burden of orphanage is left to the family and 

concerned friends which finally trickle down to the national economy. This translates into 

substantial direct, indirect, intangible costs, and life time loss of earnings, all of which determine 

poverty and welfare status of the households and finally the economy at large. 

Effect of Malaria on Population Health and Human Capital Attainment  

Health is an imperative aspect of the human capital which can decrease with age, but it can be 

replenished by continuous investment (Mwabu, 2007). The relationship between a disease and 

economic growth is bidirectional. This means that illness reduces levels of economic growth, thus 

leading to low levels of income. As a result, lack of income leads to less spending on prevention 

and treatment of diseases (Aribodor et al., 2014).  

`  

A channel through which health affects the level of economic growth is through labour 

productivity. People who are healthy provide high-quality results. Healthy workers dedicate more 

time to their jobs, work harder and make well-thought-out decisions. An increase in the quantity 

and quality of labour from the healthier workers leads to an increase in the marginal product of 

labour (Audibert et al., 2012). The health status of the population has an effect on labour efficiency. 

Healthy workers are efficient and they produce commendable results (Musyken and Van Zon, 

2005). Health also affects savings which in turn affects investments (Bloom and Canning, 2000).A 

healthy population saves more since spending on treatment of illnesses is minimized.   

Improved health also lowers the mortality rates and leads to higher life expectancy. This encourages 

more savings for retirement which in turn leads to higher investment levels (Van Zon and Muysken, 

2001).Higher life expectancy has a positive effect on economic growth (Johnson \and Acemoglu, 

2009). The economic growth and standard of living is impaired by malaria as it causes an increased cost 

of healthcare, working days and days at school lost due to malaria, and loss of investment and tourism 

in some countries  

Impacts of malaria on demography, savings and human capital accumulation 
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 Studies demonstrated that malaria can play an important role in changing household 

behavior, which results in broad social costs such as demography, school absenteeism and savings.  

Malaria has a significant impact on the demographic structure of a society where the disease is 

endemic. In general, mortality burden of malaria falls heavily on infant and children. In a high 

mortality environment, parents generally tend to have additional children to replace the ones that 

they lose. In this process, women have to spend a major part of their productive life to take care 

children. Another impact of high fertility is that parents may be discouraged to invest in the 

education of women since they are less likely to produce economic returns. These effects, in the 

long run, can be detrimental to the productivity and economic growth of a country.  

Impacts of malaria on foreign investment, trade and Tourism 

 

 A number of studies found that malaria has adverse impact on foreign direct investment and trade 

in endemic countries. In today’s globalized economy, international trade and foreign investment are 

very important for economic development, especially for the poor countries. Moreover, the poor 

countries have to rely on technical assistance; project and non-project aid from foreign countries to 

fill the savings-investment deficit as well as the deficit in balance of payment (Al- Khaldi, 2008). 

The prevalence of malaria strongly discourages foreign direct investment and trade in the world’s 

poorest regions. Investors from non-malarious regions generally do not tend to invest in malarious 

regions for the fear of their employee’s morbidity and mortality from malaria infection (UN 

Millennium Project, 2005). For example, BHP Billiton, a London-based mining and metals 

company, built a Mozal aluminum smelter in Mozambique with a joint venture investment of 

US$1.4 billion (the largest foreign investment so far in that country) and the company was faced 

with 7,000 cases of malaria in two years and the death of 13 expatriate employees (Sachs and 

Malaney, 2002). The total cost of the company due to malaria related illness, absenteeism and 

treatment was estimated at almost US$2.7 million. Similarly, Exxon Mobil, an oil firm, constructed 

an oil pipeline from Chad to Cameroon and found that without an effective malaria control effort, 

the project would delay over 4 years and cost an extra US$4 million (United Nations, 2014). 

Indeed, malaria scourge can impede foreign investment in many kinds of production such as 

mining, agriculture and manufacturing due to heavy disease burden or higher cost of attracting the 

needed labour to a malarious region. Foreign traders are also less likely to choose malaria-endemic 

sites for trading and investment due to considerable risk of illness or death. Moreover, local traders 
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and skilled workers may be reluctant to move within and between malarious regions 

for fear of infection. By limiting movement of foreign and local traders and skilled workers, malaria 

would inhibit maximization of worker productivity, expansion of existing markets and development 

of new markets in endemic regions. 

 Like many production sectors of an economy, tourism industry may be affected negatively by 

malaria prevalence. From the perception of malaria risk, well-to-do foreign tourists and visitors 

may avoid visiting the malarious countries and consequently the growth of tourism industry of 

those countries may be halted. The adverse effects of malaria on foreign investment, trade and 

tourism can cause tremendous macroeconomic consequences in endemic countries and suppress 

economic linkages of those countries with the rest of the world 

Impact of Malaria on Economic Growth 

From a macroeconomic perspective, malaria mortality and morbidity have been observed to slow 

economic growth by reducing capacity and efficiency of the labour force. Basic economic theory 

postulates that the quantity of a given output that is produced is a function of several factors 

including the capital stock, labour force and the quality of labour available. Based on this, it could 

be argued that the effects of malaria on labour diminishes total output and for that matter national 

income. Gallup and Sachs (2001) in a cross-country econometric estimation of the effects of 

malaria on national income concluded that countries with substantial level of malaria grew 1.3% 

less per person per year for the period 1965 - 1990. The study also confirmed that a 10% reduction 

in malaria was associated with 0.3% higher growth in the economy. 

In a similar study to explore the impact of macro policy variables on malaria morbidity across 

countries and the importance of indirect effects of malaria on total factor productivity, McCarthy 

and Wolf (2000) found a negative association between higher malaria morbidity and GDP per 

capita growth rate. Most of the Sub-Saharan African countries used in the study incurred an average 

annual growth reduction of 0.55%. Sachs and Malaney (2002) have also observed that where 

malaria prospers most, human society have prospered least. Premature mortality due to malaria 

reduces the quantity of labour available for production, not just in the period that it occurs, but in all 

subsequent periods. Malaria morbidity in contrast reduces output by increasing absenteeism from 

work, and by reducing work capacity or effort.  
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In Nigeria, economic development is very much influenced by a number of social 

and economic factors such as tax revenues, gross domestic savings, and population growth and so 

on. However, a few studies have attempted to assess the impact of malaria on economic growth 

(e.g., growth of GDP per capita), and the findings  indicated that countries with intensive malaria in 

the Africa region experienced dramatically lower growth in per capita GDP in the long run, even 

after controlling for other determinants of economic growth such as initial income levels, life 

expectancy, initial human capital stock, economic policy variables, initial health and education 

levels and tropical location. The cumulative effect of this lower growth in per capita income is 

severe and impedes the economic growth of the entire region (Sachs, 2001). Malaria endemicity has 

recently been recognized as a development problem in Nigeria due to the adverse impacts of the 

disease on economic growth of the country (UN Millennium Project, 2005). 

 

Conclusion 

Conclusively, a relationship have been established between malaria and economic growth, and 

malaria scourge have been subsequently indicted to slow down economic growth in Nigeria, largely 

because of its adverse impact on the country’s demographic structure, population health, labour 

supply, foreign direct investment and tourism. Evidences also suggest that malaria can cause 

morbidity and mortality among all ages and all income levels in Nigeria. 

Recommendations 

 There is the need for an affirmative action on malaria eradication in order to enhance the capacity 

and efficiency of the labour force for economic viability. 

There is need for policy formulation to carter for the indirect effect of malaria on the factors of  

Production 

An enabling environment to minimize the burden of malaria associated morbidity and mortality 

should be established 

As in the case of national security, malaria control programme should form an integral part of 

policy strategy to attract international trade and foreign investment in Nigeria 
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 تــأثــيــر الــقــرآن في اللغة الــعــربــيــة والــعــلــوم

IMPACT OF QUR’ANIC LANGUAGE ON THE ARABIAN LITERATU RE: A MODEL 
FOR NIGERIAN SITUATION 

 
M.T.Abubakar  

School of Languages, FCE Kontagora 
Abstract 
 
This paper focuses on the changes brought about by the Holy Qur’an into the language of the 
Arabs including their thinking, understanding, beliefs and their ways of life generally. When the 
language of the Qur’an came to the Arabs, they discover that most of the terminologies are the ones 
they already know, but the way they are organized and used differ from the way they are used to. 
Again, they realize that they cannot change this pattern brought by Qur’an because it is more 
interesting, adequate and conventional than their own. The Arab scholars of that time also realize 
that it is a brand of Arabic language that is superior to their own in respect of speech and 
composition in addition to its simplicity and sweetness so much so that it confused them. When their 
scholars heard the language of the Qur’an they were bewildered and started saying: “This speech 
is sweet, it is fresh and has a lot of benefit. This is in spite of their being experts in Arabic 
composition and grammar. They therefore, adopted the language of the Qur’an in their speech. The 
Qur’an came with many words whose meaning differ from what the Arabs are used to. The paper 
then concludes by recommending that, Nigerians should learn the language of the Qur’an in order 
to improve the fluency of their language which is a powerful tool in economic transactions. 
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                    بسم هللا الرحمن الرحيم
  مقدمة:

  الحمد n رب العالمين، والصhة والسhم على سيد العالمين.
وبعد: فإن القرآن كhم هللا المعجز للخلق في أسلوبه ونظمه وفي علومه وحكمه وتأثير ھدايته في كشفه الحجب عن 

  الغيوب الماضية والمستقبلة.
جاز فصول، وفي كل فصل منھا فروع ترجع إلى أصول، وقد تحدى محمد رسول هللا وفي كل باب من ھذه ا�بواب ل�ع

النبي العربي ا�مي العرب بإعجازه، وحكى لھم عن ربه القطع بعجزھم عن ا�تيان بسورة من مثله، فظھر عجزھم مع شدة حرص 
عجزھم أيضا، كما نقل بعض أھل التصانيف  بلغائھم على إبطال دعوته، ونقل جميع المسلمين ھذا التحدي إلى جميع ا�مم، فظھر

عن بعض الموصوفين بالبhغة في القول أنھم تصدوا لمعارضة القرآن في بhغته، ومحاكاته في فصاحته دون ھدايته، ولكنھم على 
  ضعف رواية الناقلين عنھم لم يأتوا بشيء يذكر.

حتى استحكمت له ملكة الذوق فيھا، £ يملك أن يدفع  وإن من أوتي حًظا من بيان ھذه اللغة، وفاز بسھم رابح من آدابھا
عن نفسه عقيدة إعجاز القرآن ببhغته وفصاحته، وبأسلوبه في نظم عباراته، وقد صرح بھذا من أدباء النصرانية المتأخرين ا�ستاذ 

  .)1("جبرضومط" مدرس علوم البhغة بالجامعة ا�مريكانية
في البشر بتأثيره في أنفس العرب، إذ جعلھم بعد أميتھم أسانيذ ا�مم وسادات العجم،  إن هللا قد أوجد بالقرآن أعظم انقhب

  .)2(وما فقد المسلمون ھدايته إ£ لجعلھم بأسرار لغته، لذلك يھاجمه أعداؤه المhحدة والمستعبرون من طريق لغته
  كيفية التأثير:

عا، فكان أشبه شيء بالنور في جملة نسقه، إذ النور جملة نزل القرآن الكريم بھذه اللغة على نمط يعجز قليله وكثيره م
واحدة وإنما يتجزأ باعتبار £ يخرجه من طبيعته، وھو في كل جزء من أجزائه، وفي أجزائه جملة £ يعارض بشيء إ£ إذا خلقت 

اللغة من أكدارھا سماء غير السماء، وبدلت ا�رض غير ا�رض. قال مصطفى الرافعي: وإنما كان كذلك �ن القرآن صفي 
وأجراھا في ظاھرھا على بواطن أسرارھا. فجاء بھا في ماء الجمال أم± من السحاب، وفي طراءة الخلق أجمل من الشباب، ثم ھو 
بما تناول بھا من المعاني الدقيقة التي أبرزھا في جhل ا�عجاز، وصورھا بالحقيقة، وأنطقھا بالمجاز، وما ركبھا به من المطاوعة 

قلب ا�ساليب وتحول التركيب إلى التركيب، قد أظھرھا مظھًرا £ يقضي العجب منه، �نه جhھا على التاريخ كله، £ على في ت
جيل العرب بخاصة، ولھذا يھتوا أكانوا يسمعون بھا صوت الحاضر أم صوت المستقبل أو صوت الخلود، �نھا ھي لغتھم التي 

شبح و£ قيصوم ورقة غير ما انتھى إليھم من أمر الحاضرة، وھذا معنى ليس أظھر منه يعرفونھا، ولكن في جزالة لم يمضغ لھا 
في إعجاز القرآن، فإن اللغة £ تشب عن أطوار أھلھا متى كانت من غرائزھم، وإنما تكون على مقدارھم ضعفا وقوة، �نھا 

  معاني ألفاظھا. صورتھم المتكملة وھم صورتھا المفكرة، فھي ألفاظ معانيھم، وھم في الحقيقة
ومن المعلوم بالضرورة أن القرآن قد جمع أولئك العرب على لغة واحدة، بما استجمع فيھا من محاسن ھذه الفطرة اللغوية 
التي جعلت أھل كل لسان يأخذون بھا، و£ يجدون لھم عنھا مرغبا، إذ يرونھا كما £ لما في أنفسھم من أصول تلك الفطرة البيانية، 

  لى حد الرغبة فيه من مذاھبھا دون أن يقفوا على سبيل القدرة عليه.مما وقفوا ع
  القرآن والعلوم:

وللقرآن وجه اجتماعي من حيث تأثيره في العقل ا�نساني، وھو معجزة التاريخ العربي خاصة، ثم ھو بآثاره النامية 
لى ما شاء هللا، وأنه لو£ القرآن الكريم لكان معجزة أصلية عن تاريخ العلم كله، على بسيط ھذه ا�رض من أول ظھور ا�سhم إ

العالم اليوم غير ما ھو عليه في كل ما يستطيل به، وفي تقدمه وانبساط العقل فيه، وقيامه على أرجائه، وفي نموه واستبحار 
�ولين وتھذيبھا عمرانه، فإنما كان القرآن أصل النھضة ا�سhمية، وھذه كانت على التحقيق ھي الوسيلة في استبقاء علوم ا

وتصفيتھا، وإطhق العقل فيما شاء أن يرتع منھا. وأخذه على ذلك بالبحث والنظر وا£ستد£ل وا�ستنباط وتوفير مادة الرؤية عليه 
  .)4) (3(بما كان سببا في طلب العلم للعمل، ومزاولة ھذا لذلك، وھذا كله كان أساس التاريخ العلمي في أوربا

ا�ساس القائم إ£ وأنت واجد من دونه قطعة من ا¸داب ا�سhمية أو العقول ا�سhمية أو فما من موضع في ھذا 
  الحضارة ا�سhمية.

فالقرآن من ھذا الوجه إنما ھو الباب الذي خرج منه العقل ا�نساني المسترحل بعد أن قطع الدھر في طفولة وشباب. أما 
  ة التي أجاز عليھا العالم في انتقاله من جھة إلى أخرى.من وجه آخر، فإن القرآن إنما ھو الدرجة ا�بدي

  موجز من أسباب النشأة العلمية:
قد استخرج العلماء من القرآن ما يشير إلى مستحدثات ا£ختراع وما يحق بعض غوامض العلوم الطبيعية، وبسطوا كل 

ٿ  ٿ  ٹ  ٹ           ٹ     ٹ   ڤ    ڤ  ڤ  ڤ  ڦ    ٿچ ذلك بسطا. ومن ذلك طريقة التصوير الشمسي بإمسام الظل وھي قوله تعالى: 
. إذا تأملنا قوله تعالى: {ثم جعلنا الشمس} فإن ھذه الحروف تكاد تنطق بأن ھذا ا�مر سيكون £ محالة. ومنھا )5(چڦ  ڦ  ڦ  ڄ 

وم الحديثة في كتاب هللا £ تدخل . فا�شارات الدالة على العل)6(چں   ں  ڻ  ڻ       ٹ  ٹ چتحقيق أن كل شيء حي فھو من الماء. 
  تحت حصر، ليس ھذا من ا�غراض ا�ساسية في ھذه العجالة.
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ولكن غرضنا ا�شارة إلى تأثير ھذا الكتاب في عقلية العرب لغة وديناًا، ومن ما نرى من ضبط 
افه وأرباعه وعدد سجداته والتعليم العلماء للغاته وتحرير كلماته ومعرفة محارج حروفه وعدد كلماته وآياته وسوره وأحزابه وأنص

عند كل عشر آيات إلى غير ذلك، من حصر الكلمات المتشابھة وا¸يات المتماثلة من غير تعرض لمعانيه وتدبّر لما أودع فيه، 
اء.فسّموا    القرَّ

م في ا�سماء ، وأوسعوا الكh)7(واعتنى النحاة بالمعرب منه والمبني من ا�سماء وا�فعال والحروف العامة وغيرھا
وتوابعھا، وضروب ا�فعال، والhزم والمتعدي، ورسوم خط الكلمات، وجميع ما يتعلق به، حتى أن بعضھم أعرب مشكله وبعضھم 

  النحاة.أعرب كلمة واحدة، وھؤ£ء ھم 
ى أكثر، فأجروا واعتنى المفسرون بألفاظه، فوجدوا منه لفًظا يدل على معنى واحد، ولفًظا يدل على معنيين، ولفًظا يدل عل

ا�ول على حكمه، وأوضعوا معنى الخفّي منه، وخاضوا في ترجيح أحد محتمhت ذي المعنيين أو المعاني، وعمل كل منھم فكره، 
  المفسرون.وقال بما اقتضاه نظره، وھم 

  ذا العلم بأصول الدين.واعتنى طائفة منھم بما فيه من ا�دلة العقلية والشواھد ا�صلية والنظرية، فاستنبطوا منه، وسموا ھ
وتأمل طائفة منھم معاني خطابه، فرأت منھا ما يقتضي العموم، ومنھا ما يقتضي الخصوص إلى غير ذلك، فاستنبطوا منه 

  .)8(أحكام اللغة من الحقيقة والمجاز
والنسخ، إلى وتكلم فريق منھم في النخصيص وا�خبار والنص، والظاھر والمجمل والمحّكم والمتشابه، وا�مر والنھي 

  .)9(أصول الفقهغير ذلك من أنواع ا�قيسة واستصحاب الحال وا�ستقراء، وسموا بذلك الفن 
وفرعوا وأحكمت طائفة منھم صحيح النظر وصادق الفكر فيما فيه من الحhل والحرام وسائر ا�حكام، فأسسوا أصوله 

  فروعه، وبسطوا القول في ذلك بسطا حسناً، وسموه بعلم الفروع وبالفقه أيضا.
تلمحت طائفة ما فيه من قصص القرون السالفة وا�مم الحالية ونقلوا أخبارھم، ودّونوه ووقائعھم، حتى ذكروا بدأ الدنيا 

  .بالمؤرخينوأول ا�شياء، وسموا ذلك بالتاريخ والقصص، وسموا أصحابه 
نبه آخرون لما فيه من الحكم وا�مثال والموعظة، التي تقلقل قلوب الرجال، فاستنبطوا مما فيه من الوعد والوعيد وت

والتحذير والتبشير، وذكر الموت والميعاد والحشر والحساب والعقاب والجنة والنار فصو£ من المواعظ وأصو£ من الزواجر، 
  .الخطباء والوعاظفسموا بذلك 

في آيات المواريث من ذكر السھام وأربابھا وغير ذلك علم الفرائض، واستنبطوا منھا من ذكر النصف  وأخذ قوم ما
  والربع والسدس والثمن حساب الفرائض.

ونظر قوم إلى ما فيه من ا¸يات الدالة على الحكم الباھرة في الليل والنھار والشمس والقمر والنجوم والبروج وغير ذلك، 
  المواقيت.فاستخرجوا منه علم 

ونظر الكتاب إلى ما فيه من جزالة اللفظ وبديع النظم وحسن السياق والمبادئ والمقاطع والمخالص والتلوين في الخطاب 
  البلغاء.وا�طناب وا�يجاز وغير ذلك، واستنبطوا منه المعاني والبيان والبديع، وھؤ£ء ھم 

ھم روعته فأعجزتھم حتى قالوا: "إن له لحhوة، وإن عليه فإن ھذا القرآن قد بھرھم وم±ت صدورھم ھيبة، ودخلت علي
  .)10(لطhوة، وإن أسفله لمعذق، وإن أعhه لمثمر". وھذه قولة الوليد بن المغيرة عند ما سمع من رسول هللا القرآن
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  الخاتمة:
القرآن ھو أصل كل ما إن مما سبق ذكر يدعو إلى إدراك أن القرآن غالب على كل ما أتى إليه في الحس والمعنى، وأن 

يصدر من ابن آدم من معلوم قّل أو أكثر خفي أو ظھر كان جليh أو ھقيًرا، فأصله من كتاب هللا، ولذا نرى النحاة والبلغاء يستمدون 
الحجج في إثبات القواعد من القرآن فھو المصدر ا�ول لقواعدھم، ثم الصحيح من الحديث النبوي، ثم الشعر. وكل ما حصل عليه 
ا من  ا�نسان من المعارف فھو من كتاب هللا، وأنه لو£ القرآن الكريم لتhشى أسس قواعد اللغة كما تhشت لغة أخرى ليس لھا ممّدً

  كتاب سماوي.
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