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Abstract 

The abundance of natural resources in any nation does not in itself make it 
to be ranked among the developed; rather it is the specialized skills, 
competence and ability possessed by its populace which can be harnessed to 
utilize these resources. Engineering education is the kind which is obtained 
by attendance at a university, college or polytechnic. To be part of the 
present move towards globalization, this paper examines the factors 
militating against the quality of engineering education in Nigeria (poor 
background in science subjects and language, obsolete curricula and 
pedagogy, industrial training, equipment and facilities etc). This paper 
advocates: the recognition of the importance of the basic sciences to 
engineering education; partnership between engineering schools and 
industries; the review of curricula to meet global standard; the exchange 
programme aimed at improving the quality of engineering education in 
Nigeria. 

 
Introduction 

The importance of engineering education in life of a nation cannot be overemphasized. 
Engineering is the key to technological, economic and social development of any nation, because it 
covers every aspect of today’s human activities. 
Engineering is taught in the Nigerian Universities which award degrees at both undergraduate and 
post graduate levels while the polytechnics award diplomas. Not until the early 1960s, Nigerian 
engineers were trained abroad. In recent years, the number of Nigerian youths seeking education has 
increased which led to the proliferation of universities and polytechnics most of which offer courses 
in engineering. Before the 1960s, there were only two tertiary institutions in Nigeria (Higher College, 
Yaba and University College, Ibadan). The proliferation of tertiary institution has led to reduction in 
the quality and standard of engineering education. 

Diverse research documentations exist in the area of application of computer to engineering 
education on how to improve the quality of education according to the works of Abeles and Jaeger 
(2001) as cited by Oyeshola 2003. These studies have failed to consider science education at the 
secondary level in Nigeria which is the bedrock of engineering education. 
 
Problems Facing Engineering Education in Nigeria 
1. Poor Background in Science and Language 

Students worldwide who aspire to read engineering must have a strong science and language 
background. These fundamental subjects are: mathematics, Physics, Chemistry and English language 
(Olafuyi, 2005). 

Engineering is the use of scientific principles to achieve a planned result. Unless these 
principles are well understood by students aspiring to study engineering, it is just a mirage. In Nigeria, 
the teaching of the science subjects (physics, chemistry and biology) starts at the first year of senior 
secondary school through to the third year. 
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Most secondary schools in Nigeria lack well equipped science laboratories and laboratory 
technologists to expose the student to practical knowledge and skills: relating theories to practicals 
which will prepare them for science programmes and of course, engineering courses. Practicals are 
only emphasized when students are in their final year: preparing them on specific areas so as to pass 
their external examinations. It is obvious that not much will be done. Students that lack practical skills 
at this level and who could barely pass these subjects will have a hard time in the polytechnic or 
university, studying engineering (Olafuyi, 2005).  

 
2. Inadequate Number of Qualified Science Teachers 

Inadequate number of qualified science teachers is also a factor militating against basic 
science education at the secondary school level. 

 
3. Engineering Drawing 

Engineering drawing, an important subject to the engineering student is not taken seriously at 
the secondary school; hence it is done by all engineering students at their first and second year as the 
case may be. However, engineering drawing does not reflect in the curriculum of most universities in 
the developed world because technical drawing in high school has very sound background (Olafuyi,  
2005). 

 
4. Low Funding 

Like the sciences, engineering schools in Nigeria are confronted with inadequate laboratories, 
workshops and equipment, poor library facilities and inadequate staffing. These problems are due to 
low funding of the educational sector. The source of fund for Nigerian Universities and polytechnics 
has traditionally been from grants by governments and international agencies, research donations and 
contracts usually tied to specific projects, consultancy and other services rendered by these 
institutions and endowments (Oyeshola, 2003). 
The government funding of engineering education is grossly inadequate to cover staff salaries, 
maintain infrastructure, workshops, and library facilities, not to mention embarking on new projects 
which are capital intensive. 
 
5. Accreditation of Programmes 

The accreditation of programmes by the appropriate authorities (Nigerian Universities 
Commission (NUC) or National Board for Technical Education (NBTE)) is based on minimum 
standards by schools. When these minimum standards are met the various programmes stand 
accredited. In a situation where a programme is granted interim status of accreditation and turns out 
graduates, what do we expect? Low standards of course. 

 
6. Staff Qualifications and Experience 

Presently, in Nigerian engineering schools, the number of senior lecturers with PhD 
qualifications is low. This is one problem affecting the quality of engineering education in Nigeria. 
Most of the academics are in the junior cadre (Graduate assistant, Assistant, Lecturer II Lecturers). 
These categories of lecturers are still learning the rules by reason of their cadre and qualifications. A 
small minority of professorial rank (most of whom are fast approaching retirement age) exist in our 
schools today. The quality of engineering education is therefore hampered by a severe shortage of 
qualified academic staff within the higher educational system. Various factors have combined to 
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cause this. One has been that of ‘’brain drain’’ of academic staff which can be traced to military era (a 
period over fifteen years), leaving a vacuum which is difficult to fill. Another has been the rising 
workloads associated with deteriorating staff/ student ratios (William, 2004). If nothing is done to 
correct this anomaly, a vacuum is created and the standard and quality of engineering education in 
Nigeria will drop than it is today when more experienced academic staff retire. 

 
7. Industrial Training Arrangement for Students 

The modern engineering profession deals constantly with uncertainty with incomplete data 
and competing demands from clients, governments, environmental groups and the general public 
(Mills, 2003). Early exposure of students to technical programs will develop their creative thinking 
and technical skills and help them understand easily what they are taught.  

In Nigeria, engineering students gain technical exposure through the Student Work 
Experience Program (SWEP) and the Student Industrial Work Experience Scheme (SIWES). SWEP is 
conducted within the school while SIWES program requires the collaboration of the school and the 
industry. 
Presently, students find it difficult to get placements for industrial training and when they do, there is 
no proper supervision so that they can acquire technical skills. Nigeria we know has a very low 
industrial base and this is partly why students find it difficult to get technical skills. The reluctance of 
some industrialists to allow their facilities to serve as training grounds is also another problem. The 
objectives of I.T are to: expose the students to practical problems and solutions in the industry; help 
the student to understand and appreciate better the theoretical work done in the classroom; boost self 
confidence of the student; help students to understand what their roles will be in the society when they 
graduate; boost self expression for the student who is away from the familiar environment. The 
mentioned objectives of I.T are not met today.  
 
8. Obsolete Curricula and Pedagogy 

The engineering education curricula in Nigerian Schools are obsolete (Akintude, 1994). There 
is an urgent need for curriculum review to have the quality of engineering education we need. It 
should include the knowledge of computer-based design packages (e.g AutoCAD) which are not 
taught in any Design programs at any of our universities and Polytechnics.  Where computers are used 
in developed nations, our students continue to use drawing instruments. (Oyeshola, 2003). To carry 
out the review, the council for Regulation of Engineering in Nigeria (COREN) and the Nigerian 
Society of Engineers (NSE) should serve on advisory committees for curriculum design on 
engineering education. 
From the standpoint of pedagogy, expanded access and higher participation rates mean that students 
will become increasingly diverse in terms of their academic preparation, means, capacities, motivation 
and interest. At global level, these changes are fueling a shift of pedagogical emphasis from staff 
teaching to student learning (William, 2004). 
 
9. Poor School Management 

Responsive academic systems around the world have been moving towards more business – 
like forms of management and governance (William, 2004).In Nigeria, these business – like forms of 
management and governance techniques and training generally are in their infancy. Institutional 
Communications with inside and outside audiences are weak.The NUC, for example is staffed almost 
entirely by longtime public servants who have received no professional training in the management of 
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higher education or in technical aspects such as quality assurance, policy analysis, or expenditure 
effectiveness (William, 2004). Unless, these salient dysfunctions are tackled, progress towards 
responsive governance/management will be difficult. 
 
Conclusion 

Raising awareness of importance of Science and Engineering Education for the future of 
Nigeria and stimulating interest in these fields among secondary school students is very important for 
economic prosperity for the nation. Also, engineering students in Nigeria need a global perspective 
and understanding of the interrelationship between various sectors; for example various technical 
disciplines and group in industry and society (Oyeshola, 2003). 
The future of engineering and technology is in the hands of the science and engineering students of 
today. We should prepare these students to cope with the challenges they will meet. 
Engineering curriculum should be tailored to meet the global trend so that the supply of the 
educational services will not be market blind. Technical drawing should be taken seriously at the 
secondary school level and engineering drawing should not reflect in engineering curriculum in 
Nigeria as it is obtained in most oversea schools. 
 
Recommendations  

In order to improve the quality of engineering education in Nigeria, the critical issues 
indentified above must be addressed. These include: 
 
a. Recognition of the Importance of the Basic Sciences to Engineering Education  

Without a fundamental science background, any student’s dream of becoming an engineer is 
just a mirage. To make the Nigerian economy to be industrial/manufacturing base, it is through 
quality science and engineering education. For the way to greater economic prosperity of a nation is 
the increase in the number and quality of engineers in our society.  Decision/policy makers take note! 
Nigeria as a country should emulate countries that have increased their innovative capacities by 
investing heavily in science and engineering education and also in promoting competition as the basis 
for innovation. 

 
b. Funding 

Historically, higher education funding has been distributed in broadly equitable ways across 
both federal institutions and disciples with little concern for their performance. The approach, 
although perhaps justifiable in terms of fairness or usefulness in reducing competitive tensions and 
political appeals surrounding the allocation process, does not serve the country’s long term 
development interests. Rather a responsive model for financing higher education that addresses two 
broad areas of public interest should be employed. These areas are: 

I. The need to encourage and possibly subsidize study in certain fields important  to the 
country’s economic development and  

II. The need to ensure a steady flow of talent into careers – such as a engineering, medicine or 
teaching – where dramatic shifts in supply and demand can negatively affect the quality of 
life for Nigerians (William, 2004). 

Without disciplinary capacities approaching international standards in at least a few key professions 
(such as engineering) necessary to lay a solid foundation for economic growth, it is difficult to see 
that Nigeria will be able to compete successfully in the global knowledge economy. 
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Inadequate funding is a most serious problem (Akintunde, 1994). Since Government funding is 
inadequate to maintain infrastructure, teaching and research, tertiary institution in Nigeria, like their 
counterparts in the developed countries should find ways of generating income internally, (through 
fees, business, investment, endowments and many more). 
 
c. Upgrading Curriculum  

The University Curriculum lacks quality. The National Universities Commission (NUC) 
completed a nationwide accreditation exercise in 2000 that revealed widespread short-coming in 
curriculum. (William, 2004). What are the critical issues concerning curriculum that needs to be 
addressed? These can be summarized as follows: 

i. Current programs do not provide sufficient design experiences to students. 
ii. Engineering Curricula are too focused on engineering science and technical courses 

without providing sufficient integration of this topic or relating them to industrial 
practice. 

iii. Graduates still lack communication skills and teamwork experience and programs 
need to incorporate more opportunities for students to develop these. 

iv. Programs need to develop more awareness amongst students of the social, 
environmental, economic and legal issues that are part of the reality of modern 
engineering practice. 

v. Existing faculties or graduates lack practical experience, hence are not able to 
adequately relate theory to practice or provide design experiences. 

vi. The existing teaching and learning strategies or culture in engineering programs are 
outdated and need to become more student – centered. 

The solutions generally proposed to overcome most of these issues involve fundamental 
redesigning of the curriculum in engineering programs (Mills, 2003) 
 
d. Exchange Program 

It will be of enormous benefits if engineering schools in Nigeria engage in a workable and 
effective exchange program with their overseas counterparts. This will provide the desired cross 
fertilization of ideas and discourage laxity among sister institutions. According to Onwuka (2009), 
collaboration between industry and academia come in different flavors in form of direct hire of 
students, graduates and faculties; temporary exchanges of researchers, university/faculties 
consultancies; joint research involving industry and academic scientists and engineers; industry-
sponsored research contracts and grants; a variety of institutional mechanisms at universities(e.g., 
research centers, consortia, industrial liaison programs), publications; conferences; and short courses. 
Internationalizing   engineering education would certainly help such linkages to yield good results. 
 
e. Computer Literacy  

Computer Technology has led to the evolution of new fields of study and this trend is very 
likely to continue. Presently, the computer courses as spelt out in the curriculum (Computer 
programming – is still FORTRAN) are taught in classrooms and demonstrated with the available 
computer. The computers hardly go round considering the geometric increase in number of students 
(Olafuyi, 2005). 

Various aspects of Engineering today require the use of computer skills. Some require the use 
of already prepared computer packages to aid studies. Engineering programs in Nigerian schools must 
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therefore equip engineering students with necessary computer skills by making computers available at 
all levels for teaching, instruction and research. 

 
f. Engineering School – Industrial Partnership 

Government should as a matter of urgency, put in place a policy directed towards moving 
hindrances such as the low industrial/manufacturing base and the unwillingness of industrialists to co-
operate with the SIWES programs. 

In the area of staffing, a system could be worked out to enable practicing professional 
engineers from industries to serve their community in academia, even on part time basis. This could 
be a way of filling the mid- career – stratum vacuum earlier indentified (Oyeshola, 2003). If 
experienced engineers can be convinced to work at the engineering schools, they will contribute their 
wealth of professional and practical experience to the improvement of engineering education. 
 
g. Review of Licensing Requirements for Professional Engineers 

The Nigerian Society of Engineer (NSE) and The Council for the Regulation of Engineering 
in Nigeria (COREN) are the regulatory organs for engineering profession in the country. Licensing 
involves the presentation of a written report on relevant post- graduation work experience and an 
assessment by examination. There is need to review these requirements. The regulatory organs should 
consider the possession of a Master degree in any engineering program as an alternative requirement 
for licensed practice, apart from examination as the sole route to licensure. 
This would only be possible if our engineering schools are able to satisfy accreditation requirements 
and engineering students graduate from COREN and NSE accredited programs which would provide 
necessary and sufficient proof of education preparation (Oyeshola, 2003). 
 
h. Effective School Management. 

For academic institutions to meet global standards in Nigeria, the managers (Vice – 
chancellors, Rectors, and Principal Officers) should be given proper professional management 
training as is practiced in the developed world. They should be trained by these institutions either by 
sending them abroad or by inviting experts from these bodies to train them here in the country. 
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