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Abstract 

The paper focuses on using Science Education to achieve development in 
African States through a collaborative approach. Collaboration across Africa 
in science education has become relevant to countries because it helps to 
cement inadequacies, build a more educated work force, improve economic 
sustainability and meet possible demands among countries. The paper notes 
the type of science education required in Africa to meet with the economic 
growth as obtained in the developed world. The need to fund education to 
meet UNESCO standard was stressed. The study argues that a number of 
issues and challenges limiting Science Education development in African 
States are glaring. The issues of quality and relevance of academic  
programme, poor funding, curriculum delivery, inadequate and poor teaching 
preparation. The necessary steps to overcome the challenges ranges from 
collaboration of student mobility, curriculum harmonization and mapping, 
sharing of technological techniques and counterpart funding. The study 
concludes by calling African countries to identify with Virtual Universities 
and adhere to UNESCO funding standard.  
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 There is much to review in literature about science education in Africa. These 
include but not limited to historical, curricular, pedagogical and research (Akpan, 2006; 
Ikeobi, 2010). The focus of the paper is on science education and the economic 
development of Africa. There appeared some measures of understanding (American 
Association for Advancement of Science (AAAS, 1989 ) as to what purpose science 
education seeks to gain: 
1. Knowledge and understanding of some scientific concepts; 
 

2. The understanding that scientific endeavours are social human activities, dealing 
with value judgments and culture; 

 

3. An understanding of the processes in the conduct of and reasoning about science. 
 
These three are the public understanding of science. Ratcliffe in Akpan (2012) groups 
the argument for public understanding of science into five categories: 
 

1. Economic – The level of public understanding of science and the nation’s wealth. 
2. Utility – Understanding of science is useful practically in a technological society. 
3. Democratic – Understanding of science is necessary to participate in decision-

making on issues based on science. 
4. Social – Maintaining link between science and the wider culture. 
5. Cultural – Science is the major achievement of our culture which all young 

people should appreciate. 

 These are the ways science were first introduced in African schools. At present, 
emphasis has shifted from science as a mere subject in the school curriculum to its use 
as the vehicle towards national economic development. This new trend brought about 
“dual mandate for science education” (Bell, 2008). Dual mandate in the sense of 
educating all the young people to be scientifically literate citizens and also prepare 
those, probably in the minority that will become the scientists, technologists, engineers 
and mathematicians of the future. There is obvious fact that great nations today are 
those at the forefront of modern development who have invested much of resources in 
Science and Technology. First in the establishment, nurturing, and supporting science 
and technology system; Second, those who have promoted research-oriented mission 
interest in science and Third, those that established institutions of well articulated 
programmes for education of  a large scientifically and technologically literate work 
force ( Brown and Sarewitz, 1991 in Akpan, 2012). 
 
 Technology per say is determined by the stock of scientific knowledge existing in 
a country. That is, in terms of national development and the level of technological 
progress in various sectors of the economy prevailing in a particular Country. 
 

World  Educators  Forum, Volume 4 No. 1, November, 2014, ISSN: 2350 - 2401 



 

3 
 

 For instance, there is much of the phenomenal rate of economic growth shown by 
Japan, Taiwan, South Korea, Malaysia, Thailand, China and a host of others in Latin 
America who are now enjoying the fruit of science and technology in their 
development. 
 
 Development in terms of growing or becoming industrialized, is the aspiration of 
most countries of the world. African states have great plan to become one of the 
world’s 20 top most economics. In Nigeria, it is viewed as vision 20- 2020. There is no 
doubt that other countries in Africa may have similar visions. In order to move willing 
African countries towards a common vision, the United Nation formulated Eight (8) 
development goals known as Millennium Development Goals (MDGs). This is geared 
towards guiding countries in their effort to achieve national economic growth. Annan 
(2000), summarized these goals as basically aimed to limiting extreme poverty to 
halting HIV/AIDS as well as providing Universal Primary education to all pupils of 
school age by the year 2015. 
 
Adikwu (2005) in Mohammed and Mohammed (2013), itemized the Eight (8) goals as 
follows: 
i.      Eradicate extreme poverty 
ii.     Achieve Universal Primary Education (UPE) 
iii.    Promote gender equality and empower women 
iv.    Reduce child mortality 
v.     Improve maternal health 
vi.    Combat HIV/AIDS, malaria and other diseases 
vii.   Ensure environmental sustainability 
viii.  Develop a global partnership for development. 
 
The 8 items formed the basic tenet of this paper. To strengthen further on the last item, 
the target is to:     
a)    Develop an open trading and financial system 
b)    Address special needs of the least developed nations 
c)    Deal with the development problems of the developing countries 
d)   Address the problem of landlocked and small island developing states among 

others. 
 
 To achieve economic growth in Africa, the 8 goals should be a platform for 
harmonization of  science education curricular.  There is no other means of modern 
sustainability than the grip of science and its application (technology) to the value of 
life in the areas of transportation, health, agriculture, nutrition, energy generation and 
industrial development. 
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Science Education that Nigeria needs to Foster Economic Development 
 In Nigeria, the first appearance of science curriculum was far back in 1859 by 
Missionary invasion at (CMS) grammar school in Lagos.  A rudiment of nature study 
which Bajah (1982) described as the learning of the environment and hygiene.  A 
period of rural science formulated for teaching at the primary schools.  The anxiety for 
nature study was reviewed, as teachers started expressing displeasure.  The hope was 
restored, following the recommendation of an African Education Commission 
sponsored by the Phelps Stokes Fund of America.  The tour they undertook in British 
West African colonies, ushered in the teaching of science as “general science” 
integrated into Physics, Chemistry and Biology. Later in 1950, Science was 
compartmentalized as distinct discipline separated as Physics, Chemistry and Biology 
(Igwe, 2003). 
  
 Consequently, there was a total reform in science education in Nigeria.  The new 
birth in science curriculum addresses: 
1. The current state of science education system with respect to teaching and learning 

which gears towards promotion of science, technology and mathematics 
education;  

2. The quality of Science and Technology for all-regardless of gender or social 
background became an issue; 

3. Science education now focuses on self- reliance that is relevant to the needs and 
aspirations of both the students and the nation; 

4. The need for the Federal Ministry of Education (FME) to train more science, 
technology and Mathematics teachers that may boost the supply of science 
teachers to schools was given attention; 

5. Science education tailored towards human capital development throughout the 
education sector; 

6. Science education that will lead to promoting private partnership as assistance in 
achieving global minimum standards etc. 

 
For African countries to attain the level of economic development, science education 
innovation should focus first on primary level. At this level, science education should 
1. emphasize investigation  
2. emphasize activity oriented programme that borders on active participation of the 

pupils 
3. emphasis  should be on the use of local content for teaching science 
4. emphasize and teach the implication of social relevance of science  
5. emphasize the production of needed science workbooks for pupils 
6. encourage integrated or combination of discipline in science 
7. advocate development of healthy attitude to science and technology  innovation 
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8. encourage science learning to be related to vocation aspirations of individual 
learners. 
 

At Senior Secondary School level, the Science Education programme should include  
1. application of science knowledge in industries: 
2. Recommend single subject science teaching 
3. Have extensive knowledge in science content. 

 
At the tertiary level of education:  The curriculum should: 
1. Emphasize specialization 
2. Encourage integration where possible. 

 
 In Nigeria, the zeal to study science has long been in the minds of curriculum 
planners.  This could be seen on the importance attached to  science at the primary level 
of education.  In this realization, Mulewa (2002) stated that any country without a 
sound scientific base risks being put aside from the global village.  To accomplish this, 
science teaching and learning must be activity-oriented.  Unfortunately, education has 
to do with a lot of commitment of resources which has no immediate returns, hence it 
faces serious neglect.  There is no doubt that  science education is a veritable tool to 
achieve economic development, which simply translates into policy statement of 
entrepreneurship education.  The recent skewness towards self reliance through skill 
acquisition is a step towards economic growth. 
 
 In developing African countries, breakthrough in small businesses are the 
stepping stones for job creation, economic growth and poverty reduction.  This could 
be achieved through science education. 
 
 The 21st century is an era of rapid change in human thinking.  Obanya (2004) 
puts it as a dominant feature where the world has become a more closely knitted 
“village”. 
 
 Africa at this train speed, requires a different outlook in science education from 
what used to be in the past.  Personal quality which focuses on science enthusiasm is 
expected to count more than qualifications.  Science educators across African countries 
are expected to respond to the needs of the society as desired by the world trends.  The 
response should be geared towards research evidence from the Education sector.  To 
propagate science education in Africa towards economic growth, there is need to key 
into National Science Teachers Association (NSTA) programmes of the United States 
of America.  STAN (2001) identified these features as: 
1. Students identifying problems with local interest and impact; 
2. The use of local resources (human and material) to locate information that can be 

used in problems resolution; 
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3. The active involvement of students in seeking information that can be applied to 
real-life problems; 

4. The extension of learning beyond the class period, the classroom, and the school; 
5. A focus upon the impact of science and technology on individual students 
6. A view that science content is more than concepts which exist for students to 

master on tests. 
7. An emphasis upon process skills which students can use in their own problem 

resolution; 
8. An emphasis upon career awareness-especially careers related to science and 

technology; 
9. Opportunities for students to act in their communities as they have identified  
10. Identifying ways that science and technology are likely to impact the future, and 
11. Some autonomy in the learning process as (individual issues are identified and 

considered). 
 
 The above issues if applied in African context will empower students to 
contribute meaningfully in the economic growth of the nation.  After all, the 
fundamental aim of science and its application (technology) education is to equip 
students to understand and situate scientific development in their cultural, 
environmental, economic, political and social contexts.  
 
Using Science Education to Achieve Economic Development 
 Science education development in this 21st century is imperative and timely, as it 
increases the awareness of African economic lives.  This requires the zeal to acquire the 
necessary process skills that will enable the individual solve every day problems.  How 
could these goals be achieved through science education?. 
 
 Several research activities geared towards enhancing science education are 
replete in literature.  For instance, Plant dyes, as an indicator in titrimetric analysis 
(Udofia and Udo, 2006).  This innovation has saved cost of importing indicator 
reagents abroad, which the local environment provides. It could also extend to the use 
of coconut shelf as carbon for absorption process (Dike, 2006), Plant scent for 
demonstrating diffusion in chemistry (Dike, 2007), Mpasand clay for demonstration of 
separation technique (Udo, 2004) and so on. 
 
 The use of natural specimens like roots, stems, flowers, fruits, soils, mushroom, 
water among others will concretize what is taught.  Emphasizing the use of science 
education to achieve economic growth, Gbamanja (1991) explained that the use of 
maize in ‘Akamu’ preparation could be used to demonstrate the process of fermentation 
in biology.  According to him, herbs could also be used to teach the medicinal values of 
plants, as well as collections for use by both teachers and students in the process of 
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learning.  Knowledge and utilization of science education even at the traditional level 
has been enormous.  The trado-medicine and herbs are gaining parallel recognition with 
orthodox medicine and it could also be harnessed for science instruction to suit the need 
of the African states.  Africa in the holistic sense is endowed with natural resources that 
science educators can explore in the laboratory and classroom to boost 
entrepreneurship. 
 
Challenges of Science Education in the Achievement of Economic Development 
Science education in Africa and Nigeria in particular faces several challenges, some are 
documented to include: 
1. Problem of quality and relevance 

Science education in higher institutions in Nigeria, faces a decline in quality of 
learning and research. The institutions operate with overloaded and deteriorating 
physical facilities, obsolete and limited resources, insufficient equipment and 
instructional materials to follow the rigors of research in science. All put together 
affect the quality and relevance of science education expected to boost economic 
growth. 

 
2. Inadequate and poor teacher preparation  

There are limited teachers for the teaching of science; even the few available are 
ill-prepared to handle teaching. Nwagbo (2005) noted that science teachers lack 
the basic knowledge and skills needed for science teaching. This is pronounced in 
primary school that is the foundational level. It is obvious that any shaky 
foundation can not stand the wave of development in any facet of life. It is counter 
productive for a poorly trained teacher to teach a prospective scientist to cope with 
the economic train of any nation. 

 
3. Poor funding of higher institutions 

Higher institutions in sub- Sahara Africa, Nigeria in particular are highly 
constrained by funding. This is a major reason for Academic Staff Union of 
Nigerian Universities (ASUU) strike. The demand for funding will continue until 
the 26% budgetary allocation for education recommended by UNESCO is 
achieved by African countries. Under funding leads to a corresponding shortage in 
allocation of other teaching and learning resources in Science. A sharp comparison 
of budgetary allocation percent age to education in some nations in Africa is 
highlighted with Nigeria having the least. 
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Budgetary Provision for Education in Some Countries in African  
 
Botswana                   19%     Swaziland       24.6%,   Lesotho           17% 
South Africa              25.8%,  Ivory Coast    30%,      Burkina Faso   16.8% 
Ghana                        31%,     Kenya            23%,      Uganda            27%, 
Tunisia                      17%      Morocco         17.7%,    Nigeria            8.5%. 
 
 

Source: Academic staff Union of Universities (ASUU, 2013): 
 There should be adequate funding of education at least to UNESCO standard of 
26%. 
 Besides, government alone cannot effectively fund Science education in Africa.  
The private sector, such as industries, national and multinational companies across 
Africa.  This could be in form of infrastructural development, provision of science, 
technology, engineering and mathematics (STEM) equipment, seminars and 
conferences and research funding.  Holbrook (2009) in Mohammed, Shehu and 
Gwandu (2011), proposed Ten (10) areas of collaboration for meaningful science 
education as: 
  i)   Government Policy Makers                     
  ii)   Curriculum Developers                                                                                                         
 iii)   Teachers of STEM                                   
 iv)  Teachers Education 
  v)   External Extermination Authorities         
vi)    UNESCO and International NGOs 
vii)   National or International Science and Technology   
viii)   Industries 
  ix)   Scientists or Science Academics         
 x)   Science Centre and Science museums 
 
Quality and Relevance of Academic Programmes 
 Quality assurance is a measuring tool for quality of academic programmes 
offered at various levels of education of any country for science education to sustain the 
national economy.  There is need for a full scale quality assurance in cost and capacity 
development in African Universities. Under this understanding, the academic 
departments are expected to maintain quality science education programmes to meet 
international standard for global competition.   
 
Poor Curriculum Delivery 
 Okoye (2002) in Akpan (2008) noted that poor curriculum delivery, inadequate 
textbooks, overcrowded classrooms, lack of motivation to teachers, inconsistent 
educational policy etc. are constraints for science education.  The most disturbing 
situation is when the challenge starts from the foundation level of education.  It further 
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corrodes upward the system to the extent that it retards the economic expectation of 
such sector. 
 
Overcoming the Challenges of Science Education for Sustainable Economic 
Growth 
 There are challenges ravaging the proper position of science education in the 
African Nations and in Nigeria to be precise. The challenges are enormous but this 
paper highlights briefly the obvious ones. 
 
1.   Non-functional curriculum:  The society plays vital role in shaping the content 

of the curriculum which the school implements.  The greatest challenge lies on 
the curricula for most of our educational programme that are culled from the 
colonial countries.  The need of the people and the environment was not 
considered, this affected its packaging.  Unfortunately, even when the curriculum 
was modified, there is a mismatch between it and the required manpower quality.  
In Nigeria, most teachers until recent times have a minimum qualification: 
Nigeria Certification in Education (NCE) for teaching in Nigeria. For science 
teachers the curriculum does not provide depth coverage of the content.  The 
result is lack of content and pedagogy in delivery of lesson by teachers.  The end 
result is poor performance of students and outright fall in academic standard.  
The need to reform the curriculum and make it functional becomes imperative if 
science education must provide a platform for economic growth.   

 
2.   inadequate resources:  As a result of inadequate funding resulting to provision 

of inadequate resources to education, most countries are hindered to progress in 
science education.  In recent time, a significant part of many budgets has been 
threatened in response to security challenges.  In Nigeria, billions of Naira are 
spent to combat either militant group or Boko Haram sect and other micro 
cancerous groups on a yearly basis.  This is in addition to the demand from the 
workforce that makes the nations revenue for their better remuneration 
comparable to global standard.   

 
3.   In-balance in theory and practice: For meaningful science sustainability, 

teaching-learning processes must cover the cognitive, psychomotor and affective 
domain of the educational taxanomy.  The attention given to theory must strike a 
balance with practical demonstration;  learners centered and reinforce process 
skills integration. 

 
4.   Poor remuneration of science teachers: Conditions of service for science 

teachers should encourage  patience  to remain in the field.  Good reward it is 
said begets hard work.  Poor remuneration of teachers as cited by Olayinka 
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(2005) in Emefo (2009) has caused the best and bright brains to drift beyond the 
shores of Africa for a better fulfillment.  The economic challenge facing science 
teachers has a diversion effect, resulting to lack of concentration to do what  a 
scientist does. 

 
5.   Student factor:  The attitude of students is already geared towards public 

examination oriented and didactic learning.  A short cut syndrome is corroding 
the minds of our students. Lack of patience to learn particularly courses involving 
practicals is worrisome to students.  There is need for reorientation on the part of 
the students to face the reality of our expectation/of being scientific to solve our 
future economic growth.  Only a few are willing to rigor the problem based 
learning approach that ushers a better science learning. 

 
The Need for African States’ Collaboration in Science Education 
 Collaboration in science education across African states for the establishment of 
economic growth could involve studying abroad.  With the development of technology 
and the increasing popularity of the internet, people can enroll in foreign programmes 
in their homes.  Even e-learning could assist students in Nigeria take courses offered in 
other African countries.  There is need to strengthen online environment collaborative 
learning using sophisticated technology (Barrows, 2002). 
 
The Need for Students Mobility 
 There is need to encourage international student mobility, in terms of science 
education programmes across African states.  The need for exchange of staff 
(technologists), science teachers, resource materials relative to each African state 
environment across national borders.  The need to collaborate in the form of linkage in 
idea (to study and teach) either in a “leave of absence’’ or sabbatical to gain or share 
ideas.   Institutions can equally collaborate by offering joint education curriculum, 
particularly those who have distinguished economic development above others.     
 
The Need for Curriculum Harmonization 
 The need to harmonize curriculum development in terms of context, design, 
curriculum development, quality assurance and program delivery across African states.  
The main output of harmonization and curriculum contextualization of science program 
will guide all participating countries to implement the agreed framework. 
 
The Need for Curriculum Mapping 
 The need to collaborate in terms of curriculum mapping and harmonization as 
already started with the African virtual Universities.  This will strengthen the existing 
science education curriculum modules through faculty peer review. 
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The Need for Curriculum Development Process 
 The need to institute curriculum development process that will be undertaken 
collaboratively with the participating countries. 
 
The Need for ICT Collaboration 
 The need to collaborate in science teaching through ICT.  The African states are 
already at setback in many areas. This is necessary to avoid remaining at the surface in 
the global trend. 
 
The Need for Education Funding 
 The need to fund education at or above UNESCO requirement. Funding plays a 
vital role in nations enrolment in education, it determines the level of procurement of 
relevant equipment for science learning and the entire educational system.  Money is 
required to put modern technologies in place for quality and learning outcome. Foreign 
teachers are attracted and scholarship to students studying outside the countries are 
encouraged if the institutions are adequately funded. 
 
Conclusion  
 Science education needs for African states are such that will gear towards 
economic development. The development that MDGs echoes to sustain the 21st century 
technological breakthrough. The inroads to achieve the expected face a lot of 
challenges which could be overcome through collaboration.  The collaboration among 
African countries offers opportunities of  wide range study programme.  The strength of 
this collaboration will usher a lot of benefits among African states in the pursuit of 
economic sustainability.  The accelerative agent is recognized through science 
education linkage across African countries. 
 

References 
 American Association for the Advancement of Scienece (AAAS, 1989). Science                       

For all project 2006 report of literacy goals in Science, Mathematics and                
Technology. Washington. D.C, AAAS Publications 89. 

 
Akpan, B.B. (2006). Contribution of Science teachers association of Nigeria to science,               

Technology, and Mathematics Education in Nigeria. In U.M.O. Ivowi & A.O.               
Ogunloye (eds) Lagos: Sunshine Int’l Publication Ltd. 

 
Akpan, B.B. (2008). Nigeria and the future of Science education. Science Teacher’s               

Association of Nigeria (STAN) Plc. Ibadan. 
 

Achieving Economic Development through Science Education Curriculum:  A Collaborative 
Approach Across African States - John W. Dike and Williams Cheta  



 

12 
 

Annan, K.(2000). Address to the United Nations (UN) General Assembly (UN 
Secretary General) on Millennium  Development Goals (MDGs). September, 
2000. 

 
Bajah, S.T. (1982). Teaching Integrated Science creatively, Ibadan. Ibadan University              

Press. 
 
Barrows, H.S. (2002). Is it truly possible to have such a thing as dPBL? Distance             

Education.23(1), 119 
 
Bell, D. (2008). Implementing Curriculum Change: what does it feel like to you.            

Education in Science, 228. 
 
Dike, J.W.  & Amadi, R.O.(2006). Agricultural waste carbon as resource in teaching 

the   concept of adsorption in chemistry. Interdisciplinary Journal of academics               
architects in Nigeria. 3,(3). 118-130 

 
Dike, J.W.  & Amadi, R.O. (2007). Coconut shelf charcoal as a resource in teaching   

the   concept of adsorption in chemistry. Interdisciplinary Journal of research 
initiators. 3,(1), 141-150 

 
Emefo, C.N.(2009). Teachers factor in developing entrepreneurial skills through STM            

Education proceeding of 50th annual conference of STAN Hiennemann Education 
Publishers Plc. Ibadan 54-55.  

 
Gbamarija, S.P.T. (1991). Modern methods in science education in Africa. Owerri. 

Totan Publishers Ltd. 
 
Igwe, I.O.(2003). Principles of Science and science teaching in Nigeria: An  

Introduction. Enugu: Jones Communications publishers. 
 
Ikeobi, I.O. (2003). Beyond the stereotype: Thoughts and Reflections on Education.  

Lagos: The CIBN Press Ltd. 
 
Mohammed, M.B & Mohammed, B.(2013). Towards achieving the Millennium            

Development Goals(MDGs) in Nigeria through improvement in science,   
Technology  and Mathematics education 54th Annual Conference STAN  
Proceedings. HEBN Publisher Plc Ibadan 126-127. 

 
Mohammed,A.U; Shehu, U & Gwandu, A.D.(2011). Way forward for Science, 

Technology, Engineering and Mathematics (STEM) Education in Nigeria. 52nd 

World  Educators  Forum, Volume 4 No. 1, November, 2014, ISSN: 2350 - 2401 



 

13 
 

annual conference of STAN proceedings. Hienemann Education Books, Plc, 
Ibadan, pp 114-116 

 
Mulenwa, J. (2002). The challenges of providing quality school science in Africa.  43rd 

proceedings of annual STAN conference. Heinemann Educational Books            
(Nigeria) plc. 22-24. 

 
Nwagbo, C.R.(2005). Attachment of professionalism in Science education                    

Competences and skills needed by Biology teachers. Proceedings of the 46th                     
Annual Conference of STAN. HEBN. Plc. Ibadan. 

 
STAN (2001). Fundamental of Science, Technology society(STs) Science Teachers                      

Association of Nigeria publication, Ibadan. 
 
Udofia, T.M & Udo, M.E (2006). Plan dyes. A resource for effective teaching and                   

Learning of Titrimetric analysis in Chemistry. 47th annual conference of                     
STAN Calabar, HEBN Plc Publishers. Ibadan. 

 
   Udo, M.E (2004). The Chemistry of corrosion of metals and its application in the 

teaching of reaction kinetics. An  unpublished MSc  Thesis. Uni-Uyo, Uyo. 
Nigeria 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Achieving Economic Development through Science Education Curriculum:  A Collaborative 
Approach Across African States - John W. Dike and Williams Cheta  


