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Many African countries have in the last three decades defined and redefined 
their national goals of education, and many of them have done vigorous curricula 
review to deemphasize the humanities and promote studies in science and 
technology. 
 

It is believed that education is the cornerstone for national development and 
that science education is the gateway to achieve sustainable socio-economic 
development especially that many African countries have experienced extensive 
devastation in infrastructure and other socio-economic activities as a result of 
unnecessary rebel activity and brutal wars. 
 

Conventional theories have supported that the size of a nation's scientific labour 
force and training system has a positive effect on economic development. Indeed, 
expanded scientific activity in any country is thought to benefit national economic 
development through improved labour force capacities and the creation of new 
knowledge and technologies that lead to sustained capacities in medicine, agriculture, 
environmental sciences, engineering and related discipline. 
 

In this way, we see science education as a human resource development that 
strives to promote skills and knowledge that enables youths to engage in meaningful 
activities in society, and the effective utilization of these capacities is the critical 
factor in determining the growth and prosperity of the economy of a nation. 
 

But even though African nations see science and technology as the "magic" to 
achieve economic development, there is a mismatch between what they promote 
and what is actually practiced. Expenditure for education in general and science 
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education in particular does not match the intensions. Science laboratories in many 
schools across Africa, especially West Africa are dusty empty room with little or no 
functional equipment. Delivery systems and modes are still stereotyped and 
dogmatic and theoretical teaching seems to be the order of the day. The needed 
scientific literacy among the populace is still far from being achieved, yet the fruits of 
modern technology abound. Without scientific literacy among a sizeable proportion 
of our populations, Africa will remain only at the receiving and using end. What then 
is scientific literacy? 
 
Science Education and Scientific Literacy 

Science Education may be defined as the study of the interrelationships 
between science as a discipline and the application of educational principles to its 
understanding, teaching and learning (Dienye and Gbamanja, 1990). Science education 
involves the study of some science in depth and in addition, educational disciplines 
that relate specifically to how scientific knowledge and concepts are learnt and 
verified; how scientific concepts are programmed for understanding and how science 
curricula can be meaningfully evaluated. 

 
Science education then is an applied field which derives its authenticity from 

the fact that science as a field of endeavor is fundamental to human survival and 
hence must be seen as the right of every individual to learn. 

 
But one problem in many science classrooms in our countries is that many 

science teachers have no pedagogical training. It is one thing to know a subject but it is 
another thing to know how to impart that knowledge through your learners. For 
science to be of use in national development, it must be taught properly in schools. 

 
We must strive to achieve scientific literacy in the nation. A review of 

educational history shows us that scientific literacy is a general concept that has had, 
and continues to have, a wide variety of meanings. Scientific literacy defines what the 
public should know about science in order to live more effectively with respect to 
the natural world (DeBoer, 2000). Other writers say that scientific literacy means 
that a sizeable proportion in a nation can ask, find, or determine answers to 
questions derived from curiosity about everyday experiences. It means that society 
has the ability to describe, explain, and predict natural phenomena using the 
scientific method of inquiry, thus we can say that scientific literacy refers to a broad 
and functional understanding of science for general education purposes. It does not 
necessarily refer to preparation for specific scientific and technical careers. 
 

We need also to know the difference between science and technology and to 
appreciate the origin of technology. Science is knowledge and technology is 
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knowledge put to practical use in solving man's problems. In other words science is 
knowledge at work. 

 
Western scientific knowledge in Africa has been very theoretical and 

didactic. In Africa's search for scientific and technological development to achieve 
economic sufficiency, there is need to shift from that importation syndrome to 
emphasis on indigenous capacities. 
 

Dewey reminds us that, in fact "in the history of the race the sciences grew 
gradually out from useful social occupations". (Dewey 1944 p 210). Physics, according 
to him developed slowly out of the use of tools and machines which occurred in the 
course of seeking for means of accomplishing practical ends. Chemistry too grew out 
of a process of dyeing, bleaching, metal work etc and in the recent times has found 
innumerable new uses in industry. Mathematics grew out of the practical use of 
number in counting to keep track of things and in measuring. Biology and Agriculture 
also grew out of man's search for health and food. Basic principles of cultivation, 
transplanting and the use of ashes intuitively as fertilizers were used in gardening 
prior to their application in modern agricultural practices. This means that functional 
technology develops endogenously, building upon local technical practices through 
application of ingenuity. 
 

What Africa needs therefore is to develop scientifically literate citizens who 
can manipulate their environment in rational terms so as to reap the fruits of their 
rich natural resources. Until we do this, all our natural resources will continue to be 
exploited and smuggled out by foreign nationals. We need to establish adequate 
scientific literacy in order to establish: 
a) The understanding of the key concepts and principles of science which are related 

to one's life and environment; 
 

b) The understanding of the relation of science to culture so as to understand   the   
relation   of   science   and   related   technologies   on contemporary society. 

 
The Swing Away From Science 

Students' negative attitude to science studies and their ultimate swing away 
from the subject has been of a global concern and has been chatted by the science 
education community for the past 30-40 years. 
 

A greater focus of science education research in recent times has been on the 
recognition of the importance and economic utility of scientific knowledge and its 
cultural significance and the ugly falling numbers of students choosing to pursue the 
study of science (House of Lords; Jenkins 1994; Lepkowska l996; Osborne, Simon & 
Collins 2010). 
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According to Osborne, Simon & Collins (2010), there is a clear association 
between economic performance and the numbers of engineers and scientists produced 
and that educating more children in mathematics and science contributes positively 
to the economic well-being of a nation. The table below illustrates this globally. 

 
Number of engineers and scientists per million of the population 
 
Country/region Number   of   Engineers   and   Scientists   per 

million of the population (1993) 
  Japan 3548 

The U.S 2685 

Europe 1632 

Latin America 200 

Asia 99 
Africa 51 
   
This table illustrates Africa's low proportion in terms of numbers of Engineers 
and Scientists. 
 
Blin-Stoyle (1993) confirms this poor turnout trend in Science. According to 
him, there is a general concern about why science and technology courses at the 
senior secondary school level and in higher education are becoming less popular 
in England. He gives the following tables to confirm the trend. 

 
Table 1:  Proportion of Level Students Sitting Science or Mathematics 
Subjects, 1989-92 
 
 1989 (%) 1990 (%) 1991 (%) 1992 (%) Change (%) 
      
Biology 6.55 6.75 6.67 6.57 +0.3 

Chemistry 7.40 7.19 6.39 5.85 -20.9 
Physics 6.98 6.47 6.24 5.65 -19.1 

Mathematics 12.91 11.75 10.78 9.90 -23.3 
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Table II: Proportion of Students Applying for University Courses in Science, 
Mathematics, Engineering and Technology, 1988-91 
 
 1989 

(%) 
1990 (%) 1991 (%) Change (%) 

     Biological Science 6.73 6.45 6.26 -7.0 

Chemistry 2.11 2.00 1.82 -13.7 

Physics 1.86 1.59 1.47 -21.0 

Mathematical Science 5.34 4.86 4.53 -15.2 

Engineering  and Technology 9.80 0.08 8.72 -11.0 

 
Table 1 above shows the downward trend and Table 11 shows similarly how 
applications for science, technology, and mathematics university degree courses are 
decreasing. The author also explains that there is clearly a lack of enthusiasm for 
science and technology on the part of an increasing proportion of students. One reason 
which Prof. Blin-Stoyle gives for this general lack of enthusiasm is the fact that in 
the United Kingdom, a good science and technology degree is not seen as the 
best vehicle for achieving high employment positions in finance, business, 
commerce and industry where more attractive salaries and status are available. Such 
positions are mostly occupied by non-scientists. 
 

Results of the Second International Science Study (Rosier and Keeves, 1991) 
showed that Nigerian school children are not achieving well in science and that a large 
proportion of them are swinging away from sciences (STAN, 1992, Gbamanja, 1994). 
 
According to STAN, some of the causes of this unpopularity of science and eventual 
swing away of students is due to the following among others: 
1. Attitudinal problems of students 
2. Cognitive and socio-economic problems of teachers 
3. Administrative problems of policy makers and 
4. Psychometric problems of the examinations. 
 

The study of Gbamanja (1994) was an exploratory survey to find out issues 
related to underachievement in some secondary schools in UK. Data were collected 
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using a structured questionnaire. Though much effort was geared towards identifying 
the causes of underachievement in these secondary schools studied, more effort was 
focused on examining the strategies adopted to remedy underachievement with a 
view to adopting such strategies where appropriate, to the Nigerian situation. The 
questionnaires were administered to science teachers in 30 secondary schools in 
London Metropolitan area. Causes related to students, teachers, the school and 
parents/wider society was examined. Most of the causes identified were student 
related, stemmed from the students' negative attitude to science, their bad study 
habits in science courses and the very manner in which they consider science studies. 
Further cluster of reasons are given for underachievement in science were found to 
be parent and wider society related. Primarily here, was the expectation of parents 
and their apparent compulsion on their children to study science when, in fact, in 
some cases, such children may not be showing any potential for careers in science. 
Yet, they provided little or no means of support for their children to study science 
more than other subjects. The teachers and the school posed no major problems to 
cause underachievement in science. The teachers were qualified to teach, and they 
were well motivated to do their work. The schools had well equipped laboratories 
and facilities for learning science. 

 
In terms of strategies adopted in remedying underachievement in science, in 

England the use of 'differentiated teaching' and the 'stimulation of students' 
interests as instructional and learning strategies for underachieves in science were 
found to be most successful. The adoption and use of these two strategies were actually 
found in all the schools and they were particularly successful in at least 70% and above 
for the schools. The strategies are listed according to their hierarchy of success and 
importance: 

1. Differentiated teaching 
2. Various ways to stimulate students' interest 
3. Special in-service courses for teachers improvement 
4. The effort of laboratory technicians 
5. Individualized instruction 
6. Special tutorials for the underachieving students 
7. One-to-one counselling of underachievers 

 
The teachers were however asked to indicate other methods available in their schools 
apart from the ones listed. The following were listed by the teachers: 

1. Well motivated staff teach pupils 
2. Flexible learning methods are used 
3. In class support from ESL teachers 
4. All pupils considered worthwhile 
5. Variety of course at KS4, not just GCSE 
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6. Informal counseling and one to one teaching 
7. Revision time prior to public examination 
8. Formative assessment 
9. Encouragement of self-evaluation by students 
10. Learning support staff 
11. Register of learning needs of students monitored 
 
These other methods given above are listed in the hierarchy of availability in the 

schools. The first two were indicated by 80% of the teachers. This data confirms the 
finding that the teachers were well motivated and that they taught well, in well-
equipped and stimulated environment. 

 
But the situation is different in Africa. Most of our science teachers may 

possess a university degree but may not be trained to teach. Even if they are trained 
to teach, the instructional materials and the ideal environment for teaching and 
learning may be absent. 
 

In Nigeria, some years ago, dwindling enrolment in the sciences and 
mathematics at the undergraduate level became a concern. So we introduced the Basic 
Programme as a remedial segment in the university where students who fail to obtain 
departmental requirements spend one year to qualify for mainstream admissions. A 
similar programme called "Access" was introduced at the Fourah Bay College, but 
almost all tertiary institutions used it as a fund generating programme and misused it. 
But the point here is that even with all these strategies, enrolments in science really 
never increased. For example, this year at Fourah Bay College, the Faculties of Pure and 
Applied Sciences, and Engineering didn't fill their quota of admissions even where we 
allowed them to re-advertise after admissions. 
 

My Science Methods classes have never gone beyond eight at the 
undergraduate level and either two or three students at the M.ED or POGDE levels. 
The "Premier News" paper of Monday 7th October 2013 reports "No Science Teacher at 
Bo School" 
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Bo School is one of the most popular Science Secondary schools in Sierra Leone. 
The paper reports that even where advertisements were put out several times, 
according to the Vice Principal, no teacher showed up for Biology, Chemistry, 
Physics and Engineering. So how can Sierra Leone achieve economic development 
through Science? How can African Countries develop economically through scientific 
literacy? Let us take a quick look at some of the strategies in Sierra Leone's Agenda for 
Prosperity (2013 - 2018). 
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Sierra Leone's Agenda for Prosperity 

The present Government of Sierra Leone is determined to improve teaching 
and learning and ensure quality education in the country. Below is an extract of the 
section on education: 
 
Improving Teaching/Learning Quality Education at All Levels 
Evidence suggests that learning outcomes of children need to improve throughout 
the country. Therefore, government will do the following: 
 
1. To improve the quality of teaching, the qualification, experience and 

competences of teachers, facilitators and lecturers will be improved to ensure 
that the capacity of teaching staff in all educational institutions is commensurate 
with the subjects, levels, age and grades being taught. 

 
2. Motivating factors will be put in place in order to ensure that able individuals are 

attracted to the sector, including staff quarters, scaled 'remote   areas'   allowances,   
'subject' allowances, access to loans schemes, and scholarship priority.  The 
incentives will address the gap between teachers' salaries in Sierra Leone and 
some counterparts in other Sub-Saharan African countries. 
 

3. Minimum standards for educational institutions are presently being formulated and 
will be put in place to ensure that all educational institutions (whether 
government, government-assisted, community or private) adhere to the same 
standards. Schools of excellence in specific areas/fields of learning would serve as 
models. 

 
Making Student Learning More Relevant 
Government will: 
1. Establish a learning assessment framework 
2. Reform the curriculum and examinations 
3. Ensure gender sensitive curricula reforms including GBV concepts, life skills and 

reproductive health 
4. Address teacher/lecturer quality including gender sensitive educational approaches 
5. Prioritize science,  math and technology at all levels for both girls and boys 
6. Reward teaching and learning of science, maths and technology for both boys 

and girls 
7. Education programmes at all  levels will be better aligned to the demands of 

the 21st century and job market requirements 
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Labour Market Skills and TVET 
This mismatch between the supply of tertiary educational skills and labour 

market demands (for mining, agriculture and other priority areas) will be addressed. 
Clearly the technical skills needed to meet the demands of the mining, agriculture, 
road building and physical infrastructure sectors are inadequate. Government will 
therefore revamp TVET and skills training through a new accreditation and 
competency framework, providing more relevant courses and programmes, new 
apprenticeship schemes and gender public-private partnerships. At the same time, 
efforts will be made to attract women to train for technical jobs that are presently 
dominated by men. Alternative funding mechanisms for students in higher 
education, including loan schemes, would be explored and grants targeted 
transparently to the neediest students. 
 

The above indicates that the Sierra Leone Government of His Excellency Dr. 
Ernest Bai Koroma recognizes that the education system needs to be invigorated 
to match with contemporary needs of the country. The Government 
recognizes the mismatch between the supply of tertiary educational skills and 
labour-market demands especially in science related disciplines. It is also noted 
further in the report that the supply of graduates and post-graduates from our 
tertiary institutions is not meeting the growing demand for professional personnel 
with the requisite skills, knowledge and attitudes needed to transform the economy of 
the country. As a result of this, the proliferation of large companies in the country 
has also brought the importation of foreign labour for positions that could have been 
for Sierra Leoneans. 
 

Recognising the need for more science teachers, medical doctors, veterinary 
surgeons, engineers and technicians to meet both national needs and international 
commitments such as the MDGs, government is now committed to improving the 
teaching of science and mathematics and also promoting public-private partnerships 
in education. 

 
Universities are encouraged to revise their curricula to suit contemporary 

needs of the country. The Public-Private Partnerships (PPP) is intended to encourage 
employer co-funding and proactive research by universities in needs of assessment 
and forecasting to achieve goals in science and technology to achieve the needed 
sustained economic development. 
 

The Government-University-Industry partnerships focused on achieving 
sustained economic development is now the trend in many world class universities 
and this has also helped to improve the education systems in those countries. Africa's 
economic woes can be over if the Government-University-Industry relation, which I 
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will refer to as the triple helix paradigm shift is promoted in our countries and 
universities. 

 
Africa's Economic Development Challenges 

From the backdrop we agree that the Science curricula and the delivery 
systems in our classrooms are still not meeting the needs, interests and aspirations of 
the citizenry and hence the ailing economic development in many parts of Africa 
even where we have very rich natural resources. There is an urgent need for us to link 
science education, economic globalization, and increased production and unlimited 
expansion. 

 
The present state of Science and Technology teaching and research even at the 

university level in many West African countries is not very good. Some of the 
challenges across board are: 
1. Poor funding of universities resulting into incessant strike actions 
2. Poor or no funding for research across the sub-region. 
3. Very poor state of infrastructure 
4. Poor entrepreneurial orientation among researchers and scientists 
5. High costs of research equipment 
6. Weak links and in many cases no links between government, academia 

and industry 
7. Adequate or in some cases no electricity 
8. Obsolete laboratory facilities 
9. Many staff lack the exposure to modern scientific skills 
10. Inadequate water supply 
11. No access to recent journals or books 
12. Very little of nor exposure to conferences 
 

These are serious anomalies especially when one considers the fact that there 
exists positive relationship between scientific research and economic development 
and innovation; which also correlate with growth (Siyanbola, 2012). Research has 
shown that the only thing that endows a competitive edge on an organization or a 
nation, is what it knows, how it uses what it knows and how fast it can know 
something new. 

 
According to Siyanbola (2012) it is critical to create and maintain a union between 
1. Science (continuous search for new knowledge and refinement of what is already 

known); 
2. Technology  (applying what we know) and 
3. innovation (creating economic benefits and promoting the acquisition of new 

knowledge through learning by-doing)   

Science Education and Economic Development of African States - Prof. Sahr P. Thomas 
Gbamanja (GCOR) 



12 
 

 In order to maintain such union between science and education, technology 
and innovation Africa needs to rethink its education delivery systems. 
 

In the first place, African science educationist and educators should 
recognise the fact that some amount of scientific knowledge, can be in African 
traditional practices though intuitive and rudimentary it may be. It has been 
pointed out that African science and technology is steeped in Westocentric 
thinking, rather than making use of available resources knowledge within local 
environments (Jegede & Fraser, 1990; Aikenhead, 2006). 

 
Africa's education is general towards a Western expert-led economy and a 

tendency to offer a techno-fix approach to educational problems (Asabere-
Ameyaw; Dei, Raheen, 2012). 
 

Studies of African indigenous knowledge systems attest to how the physical 
environment has been an important source of scientific knowledge about herbal 
pharmacology, herbatology, agriculture, medicine, architecture and mathematics as 
earlier reported in this paper. What science teaching in Africa needs, and should be 
practiced in our laboratories, to begin with, is encouraging critical and creative thinking 
and the personal construction of knowledge. 

 
Science-Technology-Society (STS) education can help bridge the gap 

between traditional African values and western scientific values. 
In STS education three things should happen namely: 

 
1. Use familiar materials and processes 
2. Teach and learn science through indigenous technology 
3. Employ accommodation and assimilation (co-existence between cultural values 

and western science). 
 
Ezeifa (2003), after his experience in teaching mathematics to indigenous 

students in Canada, America and African countries states that the integration of 
indigenous knowledge such as folklore, myths and legends and taboos in science and 
mathematics education will help address current issues of low enrolment and 
academic performance of students from indigenous cultures. Science teachers today 
must use improvisation and resourcefulness in making science more meaningful 
through the integration of familiar local low cost materials in teaching. In this way 
science teaching will become more pragmatic and scientific literacy will be better 
achieved to lead to socio-economic gains. 
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The Triple Helix Paradigm Shift 
Now we can come to the Triple Helix Paradigm Shift which was earlier 

presented in this paper. 
One reason why universities in Africa especially in the sub-region have 

remained poor and in many cases with low morale is because of the divorce in activity 
between universities and industry. Indeed the universities are still busy with the usual 
traditional role of teaching, but very little applied research, and little or no community 
service. Our higher degree dissertations remain theoretical and didactive and the few 
that relate to development remain on our shelves in our Postgraduate Schools and the 
knowledge is not disseminated for public use. 
 

But in recent times there is an emergence of a triple helix paradigm where 
many Governments are offering incentives to universities to go beyond performing the 
traditional roles of teaching to more direct contribution to wealth creation for nation 
building. Multi-national institutions such as the European Union, the World Bank, and 
the UN are also now interested in knowledge based economic development especially 
based on emerging scientific knowledge infrastructure. 

 
The "triple helix" of academic-industry-government relations is likely to be a 

key component of any national or multi-national innovation strategy for modern Africa. 
World class universities have moved in this direction and the new paradigm is yielding 
great productivity. Let us take a look at the experience of the Massachusetts Institute of 
Technology (MIT) in the U.S.A   
 
Case Study: MIT Experience 
Table 2: Illustration of MIT Experience 
 

 2009 2010 2011 
    
Invention disclosure 501 530 632 
Patent issued 153 166 153 
License granted 75 91 79 
Spin-offs ($500K) 21 16 26 
Royalties ($'M) 66.3 60.1 69.6 
Equity in cash ($'M) - 1.1 3.3 
Patent reimbursement ($'M 9 8.8 9.3 
Patent expenses ($'M) 16.0 15.3 17.6 
Source: MITLO Statistics 2001 - 2010 and 2011 in Siyambola W. (2012) 
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In the US, it is reported that Stanford University and Massachusetts Institute of 
Technology (MIT) have incubated large numbers of spin-out firms. For examples, the 
number of companies spinning out of MIT increased from 156 to 636 within two 
decades. (Siyanbola, (2012). 

It is reported that the Sweden, Chalmers University of Technology has spun out 
240 companies within 30 years. 

 
Similar trends are occurring at the University of Illinois at Urbana-Champaign 

in the U.S.A with almost one third of the campus space utilized by the industry related 
activities coordinated by the Faculties of Science and Engineering. Back in the 
Subregion, the University of Port Harcourt, in Nigeria has taken giant strides in this 
direction. The  Institute of Petroleum  Studies (IPS)  at the University of Port Harcourt 
was established in 2003, and it is a Postgraduate institute  of international  standard  
which  evolved from  the  collaboration between  UNIPORT and the  Institute  Francais 
du  Petrole (IFP)  in  France. Ajienka (2012) reports that in addition to pursuing an 
aggressive policy of home-gown  human capital development in  line with world 
standards by offering internationally recognised, industry-relevant and professionally 
sound and certified programmes, IPS saves the industry and the government huge 
foreign exchange investments in postgraduate training.  Operating under the aegis of 
Centre for Oil and Gas Technology, IPS is sponsored by TOTAL E & P Nigeria 
Limited and NNPC Joint Venture. 
 
IPS collaborates with the following institutions and professional bodies: 
 
PTDF Chair in Petroleum Chemistry, Usuman Dan Fodiyo University, Sokoto 
 
Nigerian Environmental Society (NES) 
 
Nigerian Institute of Safety Professionals (NISP) 

 
Nigerian Institute of Management (NIM) 
 
Society of Petroleum Engineers (SPE) 
 
National Registry of Environmental Practitioners (NREP) 
 
TOTAL E &P Nigeria 
 
Nigerian National Petroleum Corporation (NNPC) 
 
FUGRO Consultants Nigeria Limited 
 
Rymex Chemical Company 
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Ansett Integrated Services Limited 
 
Laser Engineering & Resource Consultants Limited 
 
Pollution Control & Environmental Management (POCEMA) Consultants 
 
Nigerian Society of Engineers (NSE) 
 
International Well Control Forum (IWCF) 
 
Nigeria Institute of Safety Progessional (NISP)* 
 
Emerald Energy Resource Limited 
 
Energy Information Services Nigeria (EIS) 
 
Society for Underwater Technology (SUT) 
 
Oil and Gas Trainers Association of Nigeria (OGTAN) 
 
This is only One unit within a University  
 
University-Government –Industry triple helix paradigm  
 
 

 
Source: Siyambola et al, 2011 in Siyanbola (2012) 

INDUSTRY 
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In this paradigm, the role of the university should be 
1. Engage in collaboration and contractual research 
2. Create well established centralised laboratories 
3. Strive to achieve excellence in networking, access to quality information 
4. Manage and disseminate good research findings 

 
The Role of the Industry 
1. Embrace and support research activities 
2. Engage in the university's research and innovation activities 
3. Support staff exchange programmes between the industry and the universities 
4. Support industrial training activities 

 
The Role of the Government 
1. Promote and support the Triple Helix relationship in your institutions 
2. Promote networking and collaborations 
3. Support the establishment of high standard laboratories 
4. Support reward/award system in motivating outstanding researchers and their 

institutions 
5. Increase funding to education in general and universities in particular 
6. Strengthen dissemination   and   commercialisation   of   research   and innovation 

outcomes 
 
Conclusion 

Africa has prospects and the ambiance to develop its research base. Natural 
resources and medicinal trees such as moringa tree abound in every country so 
universities should not just stagnate around their traditional mandate of teaching and 
academic research that has no relationship with economic development. 

 
Universities should expand their collaboration with industry to do applied 

research leading to innovation and manufacture. 
 
African countries, especially in the sub-region need to develop technological 

entrepreneurs. This Science-Technology-Society (STS) should be part of our science 
curricula. Science curricula need to take cognisance of the traditional activities and 
indigenous capacities and rationalize these through appropriate rigorous research that 
can contribute to socio-economic development. The major role players in this 
effort are the university, the government, the industry. If each plays their role well 
as outlined above, then Africa is on the forward march towards economic 
development. 
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