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THE CULTURAL ENVIRONMENT of a young Ni­
gerian engineer is different from that which is ex­

perienced by a young man in an industrialized coun­
try. Our students do not grow up surrounded by the 
familiar products of technology. They do not have the 
casual confidence in technology that North Americans 
have. Technical knowledge comes from books, but un­
familiarity with technology in daily life makes the 
transition from book or theory into reality more dif­
ficult. 

The work environment is also different. A young 
graduate in an industrially developed country starts 
work in a department where there are many skilled 
and knowledgeable people available, and in his first 
two years he learns. He could do nothing, and the job 
would still be done by others in the organization. In 
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Nigeria a graduate engineer entering industry is im­
mediately given an important, high-level position 
where he is expected to get things done. Yet, the 
more pressing the need for the engineer to perform, 
the lower the probability is that there will be trained 
personnel to support him or routines to guide his ac-

TABLE 1 
Existing Curriculum, Bachelor of Engineering 

CREDIT/COURSE 
First Semester 

3 Communication Skills, English 
3 Chemistry (Matter/Energy I) 

3 Physics (Mechanics/Properties 
of Matter) 

3 Preparatory Mathematics 
2 Engineering Drawing I 
1 Workshop Practice I 

3 Physical Chemistry 
3 Physics (Vibration/Waves) 
3 Calculus/ Analytic Geometry II 
3 Engineering Statics 
3 Organic Chemistry 

CREDIT/COURSE 
Second Semester 

YEAR I 
3 Science, Technology & Society 
3 Chemistry (Matter & Energy II) 
3 Physics (Introduction to Electricity 

and Magnetism) 
3 Calculus with Analytic Geometry I 
3 Engineering Drawing II 
I Workshop Practice II 

YEAR II 
3 Inorganic Chemistry 
3 Computer Programming 
3 Calculus/ Analytic Geometry III 
3 Engineering Dynamics 
3 ChE Process-Analysis 

Summer Industrial Attachment 

3 Probability/Statistics 
3 Fluid Mechanics 
3 Engineering Thermodynamics 
3 Strength of Materials 
I Workshop Practice III 

YEAR III 
3 Mass Transfer Processes 
3 Differential Equations 
3 Heat Transfer 
3 Engineering Economics 
3 Particulate Systems 

Summer Industrial Attachment 
YEARIV 

3 ChE Kinetics and Catalysis 
3 Industrial Chemistry 
3 ChELabl 
3 Polymer Science and Technology 

3 Electrical Technology 
3 Chemical Reaction Engineering 
3 ChE Lab II 
3 Numerical Methods 
3 Principles of ChE Design 

Summer Industrial Attachment 
YEARY 

3 Process Dynamics/Control 
3 Process Modeling/Optimization 
3 ChE Analysis 
3 Intro: Biochemical Engineering 
3 Chem Technology of Polymers 

*Actually started in the first semester. 

3 Chem Process Design Project• 
6 ChE Research Project• 
1 Technical Seminar 

Any Two Courses From 
3 Petroleum Production Eng. 
3 Food Processing Engineering 
3 Physico-Chemical Methods in water 

Pollution Control 
3 Pulp/Paper Technology 
3 Energy Resources/Production 
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tions or decisions. In this organizational context, it is 
not surprising to find even the most competent en­
gineer alarmed by the size of the job and by his inabil­
ity to perform. 

It seems obvious that given these differences, vari­
ations would exist in the chemical engineering educa­
tion offered to our students and those offered to North 
American students. This paper addresses the question 
of what chemical engineering education in Nigeria 
should strive for. 

EXISTING CONDITIONS 

As educators, our degree of freedom for improving 
engineering practice in Nigeria is largely restricted to 
manipulating the curriculum to satisfy goals which we 
set. These goals depend on what we perceive chemical 
engineering to be, as well as a consideration of the 
country's needs. 

With many diversified areas of activity for chemi­
cal engineers, a fundamental emphasis on teaching 
principles rather than specific industrial applications 
has been employed in the teaching of chemical engi­
neering all over the world. The success of this ap­
proach (even in countries such as Nigeria) can be at­
tested to by the fact that no one has complained of a 
lack of chemical engineering knowledge by developing 

TABLE 2 
Proposed Curriculum, Bachelor of Engineering 

CREDIT/COURSE 
First Semester 

CREDIT/COURSE 
Second Semester 

YEAR I 
(No change from existing curriculum) 

YEAR II 
3 Calculus/Analytic Geometry II 
3 Engineering Statics 
3 Physics (Vibration/Waves) 
3 Physical Chemistry 
3 Organic Chemistry 
3 ChE Process Analysis 

3 Inorganic Chemistry 
3 Computer Programming 
3 Calculus/ Analytic Geometry 
3 Engineering Dynamics 
3 Differential Equations 
3 Fluid Mechanics 

Summer Industrial Attachment 

3 Probability/Statistics 
3 Engineering Thermodynamics 
3 Strength of Materials 
3 Engineering Economics 
3 Heat Transfer 
3 Mass Transfer 

YEAR Ill 
3 Particulate Systems 
3 ChELabl 
3 ChE Kinetics/Catalysis 
3 Separation Process 
3 Industrial Chemistry 

Summer Industrial Attachment 
YEAR IV 

3 ChELab. II 
3 Polymer Sciencetrechnology 
3 Electrical Technology 
3 Engineering Economics 
3 Chem Reaction Engineering 
3 Electrical Technology 

3 Process Modeling/Optimization 
3 ChE Analysis 
2 Intro to Biochemical Eng. 
2 Technical Seminar 
3 Chem Technology of Polymers 

Any two courses from courses in the 
existing 5th year program 

3 Electives 

Summer Industrial Attachment 

9 ChE Research 
9 ChE Design 
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YEARY 
18 ChE Design Practice 

... variations exist in the chemical engineering 
education offered to our students and those offered 

to North American students. This paper addresses the 
question of what chemical engineering education 

in Nigeria should strive for. 

nations' engineers. The problem has always been an 
inability to apply this knowledge in practice. To rem­
edy this, I suggest a different approach in the re­
search and design courses rather than a radical change 
in curriculum. 

PROPOSED INNOVATION 

The Nigerian chemical engineering curriculum 
should still be a five-year program, but with the mod­
ification that the courses and industrial training re­
quirements be satisfied in four years. The fifth year 
would then serve as an internship period for the stu­
dents. A similar pattern is found in the preparation 
for careers in medicine or law, and it is characteristic 
for development of professional competence. The in­
ternship year would be devoted to research, design, 
and fabrication. Table 1 lists the existing curriculum 
of a Nigerian University (University of Port-Har­
court), and the proposed revision is given in Table 2. 

Most industries in Nigeria are "import-substitu­
tion" ventures that depend on foreign sources for raw 
materials and equipment. The flaw in this policy has 
manifested itself during our austerity period, and 
numerous calls have been made for alternative sources 
of indigenous raw materials. The satisfaction of this 
need depends on research. If progress is to be made, 
Nigeria needs people who know and can apply re­
search methodology. 

Teaching research methodology to engineering 
graduates is imperative. Presently, most students are 
not willing to pursue a graduate program because 
there are limited employment opportunities for docto­
rate degree holders in Nigeria. With a background in 
research, it would be easier for a fresh graduate to 
handle problems where there are little or no data av­
ailable. Research topics should extend from the search 
for alternative raw materials to other issues peculiar 
to Nigeria, such as political factors where North­
South balancing could dictate a plant location. 

The remaining part of the internship year could be 
devoted to design and construction of equipment, 
either for pilot-plant or industrial plant scale. Efforts 
should be geared toward helping the student translate 
theory and calculation into engineering drawings, and 
from this to actual hardware. This aspect of the prog­
ram would require help from outside Nigeria, perhaps 
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in the form of fellowship awards to one or two chemi­
cal engineering lecturers to work with a major design­
contracting company for a specific period every year. 

The design portion of the internship year must deal 
with the following key topics: 

• Chemical Engineering Systems Analysis: definition of 
needs and goals, evolution/innovation, chemical engineer­
ing systems and environment interaction, effect of socio­
techno-economic criteria. 

• Chemical Engineering Design Analysis: a) principles of au­
thentic design, b) creativity-innovation-reliability in de­
sign which should include group dynamics, brainstorming, 
definition and types of failure, and reliability parameters 
in design, c) chemical engineering design project, d) feasi­
bility study involving physical realizability, economic 
worthwhileness, and financial feasibility, e) preliminary 
design including design concept, mathematical modeling, 
and sensitivity compatibility and stability analysis, f) syn­
thesis of solutions involving methods of optimization, 
linear, nonlinear and dynamic programming, and general 
simulation techniques, and g) evaluation and decision in­
cluding value/worth transformations, estimates of system 
utility/worth, the decision matrix, decision under risk/cer­
tainty/uncertainty, expected values-probabilities, com­
petitive decisions, and mixed stategies. 

• Chemical Engineering Application Analysis: a)network 
planning techniques with general network methods, criti­
cal path analysis, time-cost effectiveness studies, and con­
trol of the system in action, b) matching of the design to 
the environment, c) modifications, d) implementation, and 
e) trouble shooting. 

The design course should not be a theoretical one. 
The implementation part should require the actual 
construction of a plant (or some units of it) by the 
student-lecturer group. In situations where there is 
not enough information for design, the group should 
use research methods to fill the gap. In this way stu­
dents would learn to appreciate the value of research 
in an industrial concern. This value is not recognized 
by graduate engineers in Nigeria and other develop­
ing countries. To assist this program, Nigerian gov­
ernment policy should make it possible to award part 
or all of plant design contracts to chemical engineering 
departments at various universities in the country. 
Some of the benefits of such a policy would be an in­
crease in revenue for the institution, a faster rate of 
technology acquisition, and more confident and capa­
ble graduates. It is assumed that a solid understand­
ing of design and construction would help the graduate 
to adapt to any type of engineering function. In this 
proposal, I have also assumed that the principles of 
design for the component units of a plant would be 
covered in various areas of chemical engineering fun­
damental courses. 

Implementation of such a program should reduce 
the inability of Nigerian engineers to apply the knowl-
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edge they possess. The argument for the use of uni­
versity facilities for the internship training is that 
there are few industries in Nigeria. Chemical plants 
that do exist have been built under turnkey contract 
and students cannot learn much since their role would 
be primarily one of operator, a role they have already 
learned during their long vacation (summer) industrial 
attachment. D 
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