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Abstract 
Chemical education is an indispensable instrument for any meaningful 
national development just as chemical industry is a necessity and the 
stimulant for the manufacturing industries. This is turn depends on chemical 
education. It is in this light that this paper highlights the role of chemical . 
knowledge in the chemical industrialization of Nigeria. It is hoped that 
Nigeria will become user and exporter of its new materials, and become 
self-reliant. Employment opportunities will open and the socio-economic 
well being of Nigerians will improve and national development will be 
greatly enhanced. The paper also highlights the constraints to chemical 
education and chemical industrialization of Nigeria and suggests the way 
forward. 

Introduction 
One of the socio-economic problems that bedevils Nigeria as a nation in its developmental 

efforts and presumably the basis for all other socio-economic problems is the problem of chemical 
industrial under-development. Industrial under-development is a hydra-headed problem but 
underneath every facet of it is the problem of chemical industrial under-development. The demand for 
better goods and services, in all parts of the nation, creating employment opportunities for the ever 
increasing unemployed youths of this nation, eradication of poverty, minimizing armed robbery and 
other social vices, diversification of the nation's economy, the need for less dependence on petroleum, 
foreign exchange earnings and host of other socio-economic benefits cannot be effectively realized 
without Nigeria being chemically industrialized. 

The success story of many nations of the world being regarded as industrially developed 
nations such as U.S/A-, U.K., Germany, France, Japan etc. is not a just a fluke. It is traceable to the 
kind of education adopted and emphasized at all levels of their educational system (Okeke, 2002). The 
emphases were rightly focused on functional science, technology and mathematics education. In turn 
the expected and desired goals of national development became realized in these developed nations 
and they are still marching to greater heights while developing nations like ours are struggling to 
bridge the ever widening gap. 

Chemistry/Chemical Education and Under-Development in Nigeria 
Chemistry as a branch of science, no doubt plays an outstanding and significant role in 

achieving development of many nations. Commenting on the nature, scope and place of chemistry in 
national development (Ikoku, 1984:65) said: 

Chemistry... is occupied with molecular transformations which matter 
manifests. Ipso facto chemistry embraces not only the processes occurring in 
the chemical industry per se but indeed in other industries such as iron and 
steel, non ferrous, petroleum... it must be observed however, that... with its 
versatile interrelationship with the vital sections of the economy. Its 
indispensability for the pursuit and successful execution of other professions 
and other dominant role in important exercise of improving the quality of all 
citizens, still has to be fully recruited for the task of national development. 

Chemistry stands out very clearly as a key subject not only to other sciences but lo other 
professions, trades and disciplines. Hardly is there any industry not influenced by chemistry and 
chemical industry. Corroborating the above view, Bamkole (1983:18) asserted that: 

Chemical science truly represents a basis or at least a supporting discipline for 
many other fields just as the chemical industry represents a basis or a 
supporting industry for many other manufacturing industries. 

According to Oxford Advanced Learner's Dictionary education is defined as "the systematic 



training and instruction especially of the young in schools, colleges etc". In the same vein, chemical 
education can be seen as the systematic training and instruction in the field of chemistry/chemical 
sciences. Chemical education is aimed at among other goals: the propagation of the teaching and learning 
of chemistry, creating awareness of the role of chemistry and its relevance to national development, 
fostering scientific literacy through acquisition and utilization of chemical knowledge. (Aniodoh,2001). 

Against this backdrop, the place of chemical education as a remedy to the problem of chemical 
industrial under-development can hardly be over looked. If it is well taken care of will invariably lead to 
national development. Panacea to the problem of national under-development no doubt connotes national 
development. "Development is a multidimensional process that has "no universal definitions" (Adedokun 
and Rauf, 2001). So also under-development can be said to have no universal definition. It is a state of "not 
yet fully developed". A state yet to be attained. A clear meaning of the word development could be very 
helpful at this stage in order to appreciate that state yet to be attained. Elucidating the meaning of 
development Aghadinuno (1997) in Aniodoh (2001) opined that: 

It is a kind of socio-cultural change in which new ideas are introduced into a 
social system in order to produce higher per capita income and higher 
standard of living via modern science and technology and improved social 
organization. Improvements in material welfare of the peoples as well as the 
eradication of mass poverty and its correlates of illiteracy, diseases and 
short-life - expectancy. 

Under-development has several dimensions of the incapability of satisfactory the needs for food, 
health, potable water, shelter, clothing, education, defence, communication energy etc. Any society that 
cannot satisfy these needs to a large extent in her citizens is under-developed. From the foregoing therefore 
chemical education can be said to be a vital instrument for socio-economic development and one of the 
answers to the problem of industrial under-development. As an expensive discipline and a gateway to other 
professions. It plays an important role in many areas of our national economy. These areas include 
agriculture, health care, education, potable water supply, clothing, energy supply, military warfare etc. 

Chemical Education and Chemical Industrialization 

Perhaps one of the areas where chemical education plays its most important role in national development is 
in the area of chemical industrialization which depends heavily on chemicals as the major raw materials. 
Chemicals often used as raw materials in the manufacturing/chemical industries are classified by the 
Manufacturing Association of Nigerian (MAN) into fourteen different segments according to their products. 
They are agrochemical and fertilizers, automative and. dry cell batteries, basic chemical, candle and 
crayons, cosmetics and toiletries, domestic insecticides and aerosol, inks, paints and allied products, 
Pharmaceuticals, safety matches, soap and detergents, industrial, medical and special gases, gramphone 
records and musical tapes, petroleum refineries. RMRDC (2000) in the analysis of the raw material 
requirement of existing in industries published in the report of the multi-disciplinary task force survey on 
chemical and Pharmaceuticals sector RMRDC (2000) (Table 1 below), the survey revealed that: 
1) Most of the raw materials used in this sector are still being imported. Those that are however 

sourced locally have problems of quality. 
2) That many raw materials that are partly sourced locally could be developed to make the industries 

self-reliant. 
3) The demands for most of the raw materials are not met (not that they are not available but they 

cannot be tapped and processed). The short fall in some cases is as high as 90% attributable to 
lack of local sources. 

It could be argued that the above state of affairs could be positively changed if the appropriate 
technology is applied. What is technology if not application of science — chemical education in this matter? It 
was also revealed that except candles and crayon subsector that provided about 67% local material input; 
other thirteen segments had local material input availability below 50% and some like cosmetics as low as 
5%. It was also noticed that some companies export these chemical raw materials and later they will be 
brought back as imported raw materials to meet industrial high specification. This is done at a price more 
than ten times at which they are exported. One of the two reasons adduced for these trends is poor quality 



arising from local raw material producers. This could be clearly attributed to among other factors, the 
absence of appropriate chemical knowledge (education) 
needed by these local producers. 

 

Table 1: Basic Chemicals 
S/N Raw Material National 

Demand (MT) 
Current     
Capacity Utilization 
(MT)

Shortfall (%) 

1. Ammonia 7,041.6 4686 28.8 
2. Ammonium chloride 21600.4 15784 73.1 
3. Ammonium nitrate 612 420 31.4 
4. Anthracite 9060   
5. Anthracite 1210 940 22.3 
6. Asphalt 4200 2600 38.1 
7. Barytes 17160 10400 39.4 
8. 9650 9650 5700 41.9 
9. Benzene 1240 620 50.0 
10. Benzyl benzoate 806.4 560 30.56 
11. Calcium carbide 2500 1600 36.00 
12. Calcium carbonate 21,600 16,500 23.61 
13. Calcium chloride 90 7 92.22 
14. Calcium hydroxide 20 6.5 67.5 
15. Carbon dioxide 6.000 2,000 66.67 
16. Carboxyl-methyl cellulose 504 350 30.56 
17. Catalyst 14,400 8,400 41.67 
18. Caustic soda 24.0 4.0 83.4 
19. Centrimide 110,000 60.000 45.5 

 
 

20. Charcoal 220 72 67.3 
21. Chromic acid 4,800 2,100 56.25 
22. Chloro-hexidine gluconate 21,600 16,300 24.53 
23. Citronella oil gluconate 21,600 16,300 24.53 
24. Chlorine 100 16 84.0 
25. Alum 3430 991 71.1 
26. Diesel oil 2,000,000 1,300 899.94 
27. Gypsum 101327.5 50897 49.8 
28. Burachlor tech 7500 1000 86.7 
29. Camphor 365 360 0 1 . 4  
30. Hydrochloric    
31, Kaolin 31520 20400 35.3 
32. Ink 16 4.5 71.9 
33. Iso-propyl alcohol    
34. Kerosine 12000 6040 49.7 
35. Lead    
36. Mineral oil 26400 16200 38.6 
37. Molasses 15,000 9,000 40 
38. Polyelectrote 32 8 75 
39. Nitre   (potassium    

sodium Nitrate 
6000 1400 76.7 

40. Paraffin wax 15400 6300 09.1 



41. Printing ink solvent 60 21 65 
42. Polypropyleie IID 284 U7 580 
43. Phosphoric acid 40 22.5 43.75 
44. Pyretin rUo~ 720 0.4 
45. Trona ^500  2200 37.2 
46. Sodium chloride 100 10 0 
47. Soda ash 42 22 47.7 
48. Soot 0.70 0.35 49.71 
49. Stearic acid 1.440 860 41.3 
50. Silver nitrate 28 1.0 96.43 
51. Sulphur 4,200 2.600 38.09 
52. Sulphuric acid 31,440 23,300 38.09 
53. Terpenol 13,440 3206 76.1 
54. Thinner 3,000 700 76.67 
55. Compressed oxygen 240 168 30 
Source: Adapted from RMRDC Multi-Disciplinary Task Force Report, pp. 65-86. 

Table 1 represents only one of such fourteen tables for each of the sector listed earlier if the 
situation depicted by these table should be allowed to continue the quest for national industrial 
development will continue to be a nightmare. The solution is qualitative and functional chemical 
education. In lamenting lack of utilization of Nigeria's abundant mineral raw materials due to absence of 
functional chemical education Bamkole (1983:12) regretted that: 

While the technology and perhaps the machinery are imported. It would be more 
comforting if they were much less dependent on imported raw materials 
especially in a country endowed with the necessary mineral ores and resources as 
our country is. 

In a survey also conducted by the Department of Chemistry, University of Ibadan to ascertain the 
chemicals used in Nigerian industries their sources and quality, etc. it was revealed that our industrial 
consume quite a lot of chemical and these are mainly imported from abroad. Table 2 shows that a dismal 
picture of the ratio of imported to total raw materials used in various industries of the 
chemical sector. 

Table 2: Ratio of Imported to Total Raw Materials Used in Various Industries in Nigeria 
S/N Industries Group Imported    Raw    

Material/Total Raw Material 
1. Manufacture of carpets and drugs 0.936 
2. Basic industrial chemical 0.814 
3. Paints       fi 0.678 
4. Drugs and medicines 0.841 
5. Soaps, perfumes, cosmetic and other cleaning. 0.613 
6. Other chemical products 0.839 
7. Tyres and tubes 0.813 
8. Plastic products 0.806 
Source: Adapted from Appendix 12.6 of the Fourth Development Plan, pp. 176-177 in Bamkole, T.O. 
(1983). Inaugural Lecture, University of Ibadan, p. 2. 

Definitely the production of these imported raw materials require chemical knowledge at one 
stage or the other. 

 



Constraints to Chemical Education and Chemical Industrialization of Nigeria 
Aniodoh (2001) listed and discussed the following five points as constraints to chemical education 

and chemical industrialization. Poor chemistry teaching; inadequate chemistry laboratories, obsolete 
chemical curriculum; lack of awareness of the role of chemical education in national 
development and apparent lack of interest by government. 

(1) Poor Chemistry Teaching 
A survey of chemistry teaching in most of our secondary and tertiary institutions shows that not much 

meaningful teaching and learning of chemistry is taking place. In most cases the chalk and talk method takes 
place leading to poor acquisition of chemical knowledge. There is little recourse to teaching resources. 
Which would stimulate and make learning more meaningful. Poor chemistry teaching may be attributed to 
lack of qualified chemistry teachers and lack of adequate teaching and learning resources. 

(2) Inadequate Chemistry Laboratories 

Akpata (1997) identified lack of adequate and functional laboratories as one of the problems facing 
chemistry education in Nigeria. He observed that, most of the secondary schools in this country that offer 
chemistry as a subject do not have functional laboratories. The schools located in the rural areas with a 
larger population are worse off because most of them do not have a building called laboratory. Teaching 
chemistry without practicals makes it abstract and this portrays the subject as being difficult and 
consequently kills the interest of the students in the subject. In tertiary institutions where laboratory 
buildings may be available, equipment and chemicals are totally absent. 

(3) Obsolete Chemistry Curriculum 
Every curriculum changes with time, it changes in response to the present day realities of the 

society-the learner needs and societal demands. The continued use of chemistry curricula drawn many years 
ago is unacceptable if chemistry is to perform its much-needed role in nation building. 

(4) Lack of Awareness of the Role of Chemistry Education in Nation Building 
Not many Nigerians, even students, know the enormous role chemical education plays in various 

occupations and the upliftment of the socio-economic development of the nation. This lack of 
awareness is an impediment to enrolment in chemistry education; low acquisition of chemistry 
knowledge and lack of knowledge of chemical potentials in industries. 

(5) Apparent Lack of Interest by Government 
Little fund is devoted to the teaching of science and technology by the Nigerian government  

contrary to the provisions of the National Policy on Education (NPE, 1981) section 5 paragraph 39 
which states as follows: 
i)    A greater proportion of educational expenditure will be devoted to science and technology; and. 
ii) Universities and other levels of the education system will be required to pay greater attention to the 

development of scientific orientation. To this end more Colleges of Technology and Polytechnics 
will be opened in a bid to improve technological and science education. 

The ratio of science to liberal arts students in our universities has been fixed at 60:40 during the Third 
National Development Plan period. 

It is common knowledge that most of the provisions listed above are not being met. Although we now 
have more colleges of technology and polytechnics, how well they are funded is another matter. The 60:40 
admission ratio of science/liberal arts students is not adhered to in admission to our universities and no 
one seems to care. This apparent lack of interest by government is affecting the advancement of science 
and technology and rapid industrialization of Nigeria. 

Way Forward for Chemical Education and Chemical Industrialization in Nigeria 
The following six strategies are suggested by Aniodoh (2001) for enhancing chemical 

education and hence chemical industrialization of Nigeria. 



1) Chemistry laboratories should be adequately equipped with chemicals and reagents and well 
qualified personnel: teachers, technologists and laboratory assistants should be recruited to man 
them. Such personnel should be adequately remunerated and motivated by government by 
sponsoring them to seminars/workshops to update their knowledge and skills. 

2) There is need for more meaningful teaching and learning of chemistry in our schools. Making a 
case for chemistry teaching that is relevant to real life, Ikoku (1984) observed that: since the 
secondary schools produce the "raw materials" for the tertiary institutions, and considering the 
fact that industries (chemical and others) employ a large number of secondary school leavers, the 
chemistry syllabus and, more importantly, the teaching of chemistry in the secondary schools should 
be made more relevant to real life and the pupil should be made more aware of the role of the chemical 
industry in national development. 

3) The chemistry curriculum should be reviewed periodically to meet both the learners' needs and 
societal demands. Ikoku (1984) pointed out that, the chemistry curricula at the various educational 
tiers should reflect an awareness of the perceived role of chemistry in the national economy and 
should be designed to ^produce personnel that are not only adequately trained but appropriately 
oriented. 

4) Awareness programmes should be mounted by government on the importance of chemical 
education and its relevance in industrialization for upliftment of the socio-economic well-being of 
the Nigerian society. 

5) Government should match policies with action by ensuring proper funding of science and 
technology and insisting that the 60:40 ratio of science/liberal arts students in our universities is 
maintained. 

6) The  Nigerian  government should give  serious  thought to setting up  indigenous  chemical 
industries to absorb our abundant raw materials and natural resources and thereby stimulate the growth 
of other industries. Chemical industrialization of Nigeria will fetch the country more foreign 
exchange; make her self-reliant and improve the socio-economic well-being of her citizens. It will 
provide employment opportunities for Nigerians. 

Summary and Conclusion 
Chemical education has been advocated as one of the means of solving the problem of chemical 

industrial wider-development, which may in turn is means of achieving national development. Many 
benefits are derivable which are multidimensional. They include among others; providing the needed right 
type of raw materials for our industries; quick industrialization of Nigeria with our raw materials; reducing 
unemployment and other economic and social maladies, fetching the needed foreign exchange earnings, 
self-reliance in military defence. It has been a systematic effect as chemical industries draw their manpower 
needs from universities, polytechnics and colleges of education. On the other hand, researches enrichment 
and re-orientation of the chemical curricula at all levels of education will be set in motion. The Students 
Industrial Work Experience (SIWES) which enables them obtain out of classroom experiences will be 
enriched. 

In conclusion, historical trends unequivocally show that chemical education has been used as 
instrument for fostering scientific literacy through acquisition and utilization of chemical knowledge and 
chemical industrial growth and development. Since nations cannot rise above their chemical industries for 
their industrial development, Nigeria needs radical and urgent changes in her approach to chemical 
education. 
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