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Abstract 
Chemistry education has been identified as a veritable tool for the 
transformation of our economy. However, poor chemistry education 
infrastructure has been recognized as one of the factors responsible for 
students’ poor performance in recent times in chemistry at the senior 
secondary school level of education in Nigeria. This paper has pointed out 
the negative impacts of this trend in chemistry education to include students’ 
lack of interest in studying chemistry, low students’ enrolment in chemistry 
in our tertiary institutions and an impediment towards achieving economic 
breakthrough. In order to surmount this barrier the paper has recommended 
that the government and other stakeholders should provide enough fund to 
adequately sustain this program since it is capital-intensive. Other 
recommendations include equipping chemical research institutions with 
modern instruments by the government and other donors as well as 
improving chemistry education infrastructure services through policy action.  

 
 
 The teaching of chemistry has been a herculean task because of many challenges. They 
include the teachers, learners, curriculum, environment, education stake holders and financial factors. 
Consequent upon this, students’ performance in chemistry and sciences generally has been poor. 
Edomwonyi – Otu and Avaa (2011) stated that, despite the fact that chemistry occupies the most 
important position in our educational system and much efforts are made by researchers to enhance 
students’ performance, performance in chemistry still remains low. This paper’s focus is on one of the 
factors for students’ poor performance in chemistry, that is, the lack of conductive environment or 
infrastructure in the Nigerian secondary school system. This paper decides to examine this issue 
owing to its crucial role in the impartation and learning of chemistry concepts with the aim of 
developing experimental skills and attitudes in learners. Experimental skills and attitudes are 
ingredients required for the nation’s industrial breakthrough.  
 
 The provision of adequate infrastructure in chemistry education will go a long way to provide 
the enabling environment aimed at equipping the recipients with capabilities to live productively and 
contribute positively to the industrial development of the nation. Chemistry is a discipline that is 
abstract in nature and this can be surmounted by effective demonstrations and practical lessons in well 
equipped laboratories and libraries.  
 
 President Goodluck Jonathan’s vision 20 – 2020 aims at making Nigeria one of the first 20 
nations with the biggest and strongest economy in the world by the year 2020. It implies that, by the 
year 2020, if this vision is actualized, Nigeria’s economy should be robust and attractive. Goods 
produced in Nigeria at that time should be of high standard or quality, to boost her economy through 
international trade and even within the country. This entails the establishment and development of big 
industries in Nigeria beyond small – scale industries. This demands for frantic efforts to lay solid 
foundation in science generally, and chemistry in particular, because chemistry plays a crucial role in 
the production of goods and services. 
 
 Chemistry is a fundamental core science subject for any individual who intends to study 
courses such as chemical, agricultural, mechanical and electrical engineering, others include industrial 
chemistry, pharmacy, food science and technology. According to university admission requirement 
for prospective engineers, pharmacists, food scientist and technologists, credit in o’ level chemistry is 
compulsory. There is thus, the need to facilitate the teaching and learning of chemistry at the 
secondary school level through the provision of appropriate and adequate laboratories and libraries. 
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 The Concept of Development 
          Development is defined by many scholars in different ways, depending on the context of the 
word. Gboyega (2003) defined development as an idea that embodies all attempts to improve the 
conditions of human existence in all ramifications. In other words, development may be referred to as 
a system that adopts all options that are geared towards securing man’s better living conditions. Gana 
(1986) defined development as the capacity and creative ability of a people to effectively transform 
the natural resources of their environment into goods and services, the imaginative and practical 
application of the creative talents and productive labour power. This implies that development is the 
power of converting one’s ideas into new processes and products obtained from nature. 
 
 The striking common thing in the above definitions is the involvement of man’s mind, brain 
and hands in transformation of the world around him. Development can be viewed as a positive 
display of man’s ingenuity working in an enabling environment that takes him to the next level of 
economy. 
 
The Concept of National Development 
 National means common to a whole nation or characteristic of a whole nation according to 
Hornby (1995). National development can be referred to as development that affects the whole 
country. 
 
 National development can be realized through science and technology. Underdeveloped and 
developing countries thrive to be developed through education of the people in science and 
technology (Agi, 2006). For instance through chemistry education and research, agro-chemicals such 
as pesticides, insecticides, fertilizers, herbicides etc are manufactured to boost agricultural production. 
Crude oil also is refined to supply petroleum products and other petrochemicals that are used in 
making a myriad of products, all through the instrumentality of chemistry education and research. 
 
 National development can be achieved by a corresponding level of achievement in chemistry 
education with concomitant benefits of enhanced quality of life. According to Akpan (2008), science 
contributes to health, nutrition, agriculture, transportation, materials and energy production as well as 
industrial development. Despite the importance of chemistry education in national development, 
students’ performance in chemistry and science in general is low. Inadequate infrastructure is 
identified as one of the factors. 
 
Chemistry Education Infrastructure 
 Khan and khan (2006) defined chemistry as the study of the composition of a substance and 
the way the properties relate to their composition. Agbaji (2000) defined chemistry as the science of 
matter, that is the study of matter and the change that this matter undergoes. In other words chemistry 
is the study of both the physical and chemical changes that a substance undergoes. Chemistry 
establishes a connection between these changes and the parts of which the substance is made. 
 
 Benton (1989) defined education as the action or process of teaching someone especially in a 
school, college or university. Chemistry education therefore, can be defined as the process of teaching 
how substances undergo physical and chemical changes in certain environments. The product of the 
teaching process is to gain knowledge of the characteristic properties of the various parts of substance. 
The knowledge is channelled in producing new substances such as paints, dyes, perfumes, soaps, 
detergents etc. In addition, the purpose of teaching chemistry is to train teachers of tomorrow who 
will also impart the same knowledge to others. The teaching of chemistry requires getting learners 
actively involved in the lesson through demonstration, field trip, guided enquiry method, laboratory 
activity method and so on. 
 
  Hornby (1995) defined infrastructure as the basic structures and facilities necessary for a 
country or an organization to function effectively for example, the buildings, transport, water, energy 
resources and administrative systems. 
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 From the foregoing, chemistry education infrastructure can be referred to as, all the necessary 
components that are required in facilitating the effective teaching and learning of chemistry concept in 
schools, colleges and universities. The components are: (i) libraries stocked with textbooks, 
(theoretical and practical), journals and other scientific periodicals. (ii) Classrooms furnished with 
desks to accommodate sizeable but not over populated number of students and (iii) the laboratories. A 
well designed and equipped chemistry laboratory should contain the students work area, 
demonstration table, the fume cupboard as well as the adjoining rooms such as first aid and safety 
rooms, workshop and maintenance room, staff offices, preparatory, instrument and storage rooms. 
Computers interfaced with some electronic instrument or equipment should be part of a chemistry 
laboratory. Such instruments facilitate to collect and process data. In addition, an efficient chemistry 
laboratory should have functional electricity supply, water and gas reticulation systems. However, this 
type of chemistry laboratory is ideal but exist only in the wishes of the chemistry teacher. In actual 
sense the condition of the chemistry laboratory in most of our secondary schools is nothing to write 
home about. This trend is attributed to underfunding or mismanagement of funds in Nigeria’s sector 
of education as Dahiru (2005) declared. The building and equipping of a chemistry laboratory to a 
standard level is capital-intensive. In addition, the maintenance costs and provision of consumable 
items in a chemistry laboratory is expensive as well. This issue at stake is serious and needs urgent 
solution if the role of chemistry education in national development must be realized beyond 2020. 
 
Chemistry Education Infrastructure and National Development 
 The economies and living standards of nations are predicated upon their high level of 
advancement in science and technology before they are regarded as developed nations. Developed 
nations have higher standards of living and longer life expectancy. They have rich economies, 
subdued hunger, disease and to some extent poverty more than less advanced nations. Application of 
technology abounds in every facet of their lives, i.e. at homes, offices, schools, businesses, leisures 
etc.  This is contrary to what is obtainable in developing countries, such as, Nigeria. 
 
 Mbuk (1999), asserted that after Nigeria’s independence in 1960, it was expected that 
political independence would bring about social, industrial and economic transformation which are 
enhanced through scientific and technological breakthroughs. This has not been achieved after 
54years of independence, since Nigeria still depends on foreign technology and expertise. Despite the 
fact that Nigeria is blessed with abundant natural resources, she still depends on foreign processed 
goods, tools and machinery required at the various stages of resource utilization process. This implies 
that, Nigeria’s economy is controlled by developed nations while she is subjected to poverty, sickness, 
economic backwardness and instability, hunger, poor living standards, poor access to qualitative 
education, unemployment and so on. 
 
 It is against this backdrop of unacceptable levels of poverty and unemployment in the country 
that President Goodluck Jonathan came up with vision 20:2020. This vision is a mission statement by 
the present administration to place Nigeria among the first 20 nations with the biggest and strongest 
economy in the world by the year 2020. To be found among the first 20 countries with the largest 
industrialized nation is the greatest challenge to chemistry education which is an integral part of 
science education in Nigeria. For Nigeria to achieve this vision by the year 2020 and beyond is no 
longer a long period from now, it is just only five years for this magic to be performed. The writer 
calls it “a magic” because the status of infrastructure in science education is appalling and the 
development of a nation is dictated by the level of her advancement in science and technology. 
Nigeria’s science and technology is still at the crawling stage as to drive the economy to be amongst 
the first 20 largest economies of developed nations within the space of five years. Nevertheless, there 
is still hope only if all the stakeholders in educational system are committed. 
 
 Nigeria can within a short period of time boast of economic, social and political stability 
which are pre-requisite to industrial and technological transformation according to Mbuk (1999). This 
can be possible because Nigeria is highly blessed with human and natural resources, which if properly 
harnessed (natural resources) and appropriately developed, (human resources), the dream can be 
actualized. Through the instrumentality of science and chemistry education in particular, these 
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resources can be pooled together to transform the economy. It is through chemistry education that the 
knowledge and skills of manpower for chemical industries are developed. In the same vein, our 
natural resources are transformed to many finished products and services in chemical industries. Such 
products include polymers, plastics, dyes, paints, semiconductors, superconductors etc. Example of 
services are, information and communication, medical, transportation, pharmaceuticals etc. 
 
 Despite the enormous contributions of chemistry education in every facet of man-kinds’ 
development, its practice in Nigeria has been plagued with poor infrastructure. This has left a negative 
impact on the system and on national development. The consequence is recorded by massive students’ 
failure in S.S.C.E in chemistry over the years. In the research conducted by Edomwonyi-Otu and 
Avaa (2011), some students were interviewed and they said they would have done better if exposed to 
practical lessons which they were not opportuned to have because of either lack of chemistry 
laboratory or inadequate chemistry laboratory facilities. Poorly equipped chemistry laboratories are 
not functional and no meaningful practicals can be successfully done under such environment. Most 
students attempted to offer sciences but after failing it in S.S.C.E, they became discouraged. In 
students interview conducted by Edomwonyi-Otu and Avaa (2011:7) one of the students said “I 
wanted to be a science student and started offering chemistry, but we had no laboratory and no 
teacher; in fact, the only experiment we did was simple pendulum in physics till we wrote WAEC, 
and I failed chemistry”. In the same study, some teachers said “we have a temporary laboratory that 
was not well equipped, the place was not conducive and this made the students not to concentrate 
during practical lessons”.  
 
 From the foregoing, one can deduce why many students lose interest in offering sciences and 
chemistry in particular, why there has been poor enrollment in science and chemistry in particular and 
why students’ performances in chemistry and sciences in general are not encouraging. It is time to 
prioritize our needs and provide the needed infrastructure in science education in general and 
chemistry education in particular as we work towards achieving vision 20:2020 and beyond 2020.    
 
Conclusion   

This paper has presented the disillusioned state of chemistry education infrastructure in the 
secondary schools system in Nigeria and how this has over the years contributed to massive students’ 
failure in S.S.C.E chemistry. Adequate infrastructure is a pre- requisite for functional chemistry 
education that is needed in Nigeria in order to develop the skills of its recipients, develop new 
products, goods and services through chemical industries for national development. Provision of 
adequate funds to build and equip standard chemical laboratories is a gateway to scientific 
breakthrough that is needed in Nigeria for the achievement of vision 20:2020 and even beyond 2020. 
 
Recommendations 
 From the exciting array of productions from the chemical industries, chemistry has emerged 
as a key discipline that is able to contribute to development. Hence it is an indispensable tool for 
national development by year 2020 and even beyond. In order to make chemistry education a 
veritable tool instrument for national development, the following recommendations are made:- 

(i) Since the building, equipping, maintenance and replacement of consumables in chemistry 
laboratories are capital-intensive, the government and private stakeholders in the educational 
system should make funding of this sector a top priority. 

(ii) The capacity of chemical research institutions should be enhanced by the government and 
other education stakeholders by equipping them with modern instruments for analysis. 

(iii)  Improving chemistry education infrastructure services should be a top policy action. 
 
 
 
 
 
 
 

Rhoda Okon Mbuk 
 

Knowledge Review Volume 33 No. 1, December, 2015:  ISSN 1595-2126  



 
 

5 
 

Reference 
Agbaji, E.B. (2000). Chemistry: its significance and the place of practical. Unpublished Paper 

presented in a workshop organized by National Research Institute for Chemical Technology, 
Zaria for chemistry teachers of secondary schools, held at N.R.I.C.T, Zaria.  

 
Agi, O. G. (2006). Evolving Information technology in the development of distance education for 

technology, scientific breakthrough and national development. Science Exposition. Oju Journal 
of Science, Technology and Mathematics Education, 1.(1), 29-31. 

 
Akpan, B. B. (2008), Nigeria and the future of science education. Ibadan: Oluseyi Press Ltd. 
 
Benton, W. B. (1989). The new encyclopedia britannica (Vol. 5). New York: American Publisher. 
 
Dahiru, T. (2005). The impediments towards qualitative N.C.E. science teacher education: focus on 

chemistry. Unpublished paper presented at the National Conference of School of Sciences, 
F.C.E. Zaria. 

 
Edomwonyi-Out, L. & Avaa, A. (2011). The challenge of effective teaching of chemistry: A case 

Study. Retrieved November 06, 2013 from http://www.lejpt.academicdirect.org/A18/001-00.... 
 
Gana, J. (1986). A Strategy for integrated rural development in Nigeria. Unpublished paper presented 

at a workshop organized by DFERI in Lagos, Nigeria. 
 
Gboyega, A. (2003). Democracy and development. The imperative of local governance. Unpublished 

paper presented at an inaugural lecture, University of Ibadan, Nigeria. 
 
Hornby, A. S. (1995). Oxford advanced learner’s dictionary. New York: Oxford University Press. 
 
Khan, H. J. & Khan, S. (2006). Dictionary of chemistry. New Delhi: Academic Publishers. 
 
Mbuk, O. A. (1999). The challenge of science education in Nigeria in the 21st century. Unpublished 

paper presented at the 10th Annual National Conference of the Association for Promoting 
Quality Education in Nigeria (APQEN) held at F.C.E. Obudu. 

 
Olayiwola, M. A. (1999). Achieving effective science, technology and mathematics delivery in the 

21st century: Some areas for consideration. Journal of Science Teachers Association of Nigeria 
(JSTAN) 34 (1), 166-171. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chemistry Education Infrastructure: A Veritable Tool for Achieving National Development Beyond 2020 in 
Nigeria 

Knowledge Review Volume 33 No. 1, December, 2015:  ISSN 1595-2126  


