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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 
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must see to developing her manpower to drive the industrial sector to grow the economy. It is 

in this light that this paper discusses.  

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 
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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 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 
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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 

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 
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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 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 
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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 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. 
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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; 

� 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. 
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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 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; 
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� 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;  

� 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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