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ABSTRACT

This paper examined Engineering Education as a tool for self — reliance, job-creation and sustainable development. Th
development of any nation lies on its economic vibrancy and this is true particularly for developing countries like Nigeria,
who is battling with chronic factors like unemployment and underemployment, which have kept them in the perpetua
bondage of economic frustration. Engineering Education as an instrument of poverty eradication is multidisciplinary and
pragmatic field of study, aimed at equipping the individuals with requisite skills which will enhance their relevance,

independence and functionality in the society. Hence, Engineering Education plays a vital role in the economic recovery
and sustainable development of society. This paper identified some of the challenges to successful implementation

engineering education such as inadequate funding, poor infrastructure and brain drain. The paper concluded by
emphasizing the need for full implementation of engineering education policies in Nigeria as a key factor in enhancing
engineering innovations which could lead to the improvement in technical and vocational education. Finally, it is

recommended that in both secondary and tertiary institutions, emphasis must be placed on practical aspect of engineerin
education with relevant tools and materials in a well equipped workshop. Engineering students should be encouraged an

motivated through the award scholarships and internship to enable them apply theories into practical problems.
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INTRODUCTION

Engineering education is a program for the training of individual in a formal environment for the acquisition of

occupational skills under the supervision of an expert or engineer. The term Engineering Education (EE) refers to thos
aspects of the educational process that deals with study of technologies and sciences and the acquisition of practical skil
attitudes, understanding and knowledge relating to occupations in various sectors of economic and social life [1]
Engineering education recorded its greatest achievements, which were reported as widespread development al
distribution of electricity, clean water, automobiles, antibiotics, telecommunications and computers to mention a few.
Despite these achievements, engineering education is faced with challenges that engineers need to solve to impro
livelihoods around the world [2]. Proposed solutions to these challenges include developing Engineering Education (EE
programs that will focus on training graduates with the technical, social, political and ethical leadership skills appropriate
to address these challenges. Since the first EE programs were launched the understanding of how people learn t

significantly improved, more effective teaching tools have been developed and Industrial technology has changed ver
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significantly. In order to prepare engineering graduates for the global challenges, educators must review both the conte
and the delivery of program material. Unfortunately, few engineering schools in Nigeria have made major updates to thei
programs over the past few decades [3]. Engineering education challenges are issues for the entire world, they are mc
acute for the Africa and Asia, the continent with a good number of developing countries. The establishment of Nationa
Business and Technical Education Board (NABTEB) and a resultant coherent national policy for engineering education i
expected to be a key driver of Nigeria’'s economic growth. It is believed that the establishment of NABTEB will equip the
middle manpower with necessary skills and supply the nation with capable workforce and increase access of people |
money making ventures so as to banish hunger and poverty in the country. Nigeria global competitiveness depends ¢
ability of our technical and engineering education system to adapt and innovate. The curriculum of a subject with practica
content is generally organized into an average of 70% for theoretical classes and 30% for practical.[4] noted that one of tt
issues confronting the design of appropriate curriculum for engineering education is preparing students for the shift fron

analogue to digital paradigm in technology practice. However, some problems inherent in curricular include:
1. They are based on foreign model

2. There is usually a shortage of highly competent indigenous teaching and supporting staff with sufficiently wide

practical experience of technology

3. The curricular are adjudged to be too academic and over-loaded with intellectual content in pure science anc

mathematics at the expense of basic engineering and technology.

4. The teaching approach follows the conventional method of transforming knowledge across through the lecturer
reading out to student, who would then take down notes. Hence, Nigeria need to prepare to take the lead for th
very highest engineering education and training standards that would enable her engineers not only perform
creditably in the profession but also keeps abreast with the advancing technology [5]. Therefore, this papel
discussed challenges confronting engineering education as a tool for job-creation and sustainable developmel
and possible suggestions were made for ways forward.

Objectives of Teaching Engineering Education Programs in Schools
According to the National Policy on Education NPE (2010): the objectives of teaching engineering education include:

 To promote the technical knowledge and vocational skills necessary for agriculture, industrial, automobile,

commerce and economic development

» To train and impact the necessary skills leading to the production of Technicians, Technologist and Engineers

who will be enterprising and self-reliant.

e To produce skilled and technical manpower necessary to restore, revitalize, energize, and sustain the nation:
economy and substantially reduce unemployment

» Raise and sustain a generation of job creators rather than job seekers

« Reform the content of Vocational and Technical Education to make it more responsive to the socio-economic

needs of Nigeria

» To provide services as means of national defense against poverty brought about by lack of job skills.

Impact Factor (JCC): 7.1882 NAAS Rating 3.80
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The effectiveness of Engineering Education (EE) lbarassessed by focusing on the extent to whiclalbee
objectives are achieved. Also, the achievemertiegd objectives has a direct bearing on our teofiwal development as
a nation leading to the actualization of vision 202 Nigeria; therefore, emphasis must be placedkilhacquisition for

self —reliant and job creation.
Challenges Confronting Engineering Education (EE) [Bvelopment in Nigeria

Regrettably, Engineering Education is faced witmynproblems which make reproductive Engineeringdation hardly

achievable and thereby making it difficult to actte¢hese objectives: Some of these challenges are:
» Dearth of qualified and competent teaching persbonne
e Poor funding
e Lack of training facilities
» Lack of institutionalized framework in the admim&ton of empowerment programmes
» Gender inequality and stereotyping to certain teairand vocational based courses
* Ignorance
» Absence of healthy spirit of competition.

According to a report [6], it is evident that vditfle has changed in the engineering industry esitie inception
of the first engineering school in Nigeria. The eras extracted, mining being the major manufaetufactor, are still
exported as raw materials with very little valualiidn being made in terms of processing into imediate and finished
engineering products by Nigeria Engineers[7]. Bagring products such as mining and constructiaripegent are
imported for various industries as opposed to leeahufacture from local raw materials. Most foreigmestors would
prefer to bring in their own state-of-the-art equgnt and facilities and this suppresses the yougineer’s innovation
and creativity in providing engineering solutiosstead, most engineers are pushed to the “maim¢enanclination”
rather than the “design perspective”. In additite other reasons why Nigerian engineering graduatel up being

maintenance engineers could be because:
» Design and analysis training is weak; and

e There appears to be an over concentration on lygstechnical aspects and very little on other factuch as
innovation and entrepreneurial elements that angortant for developing new and creative ways foluga
addition. If Nigeria were to develop their own EBdel for the region devised through collaboratind areative
efforts with potential end users, then trainingdaasn this model would ensure that graduates apdogable
both in the local and regional labour markets. ddition, the graduates would be relevant to bothutban and
rural areas; providing intellectual solutions t@ipems. The concept would result in both natiomal personal
development well-adjusted to conform to the realisfrthe Nigeria environment and society. Therefdhe
Nigeria context needs to reflect a balance of twall regional and global current trends in EE.oAlghile
engineering schools copied a training model fronoRa many decades ago, many other models have cince
into the market that may best meet the Nigeria sie@d the other hand, EE in Nigeria cannot turfiradkeye to

the on-going technological advancements. Theretbeeinvolvement of the generation of people barrird) the
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1980s and early 1990s is quite critical to develgpineaningful strategies for the future. This famvéboking
and dynamic model of EE could be encouraged thrgugith participation to exploit their high mentaitential
and freedom [8]. Graduates from this type of appho& EE would therefore successfully compete at
international levels and exhibiting an innovatiwapability to generate and evaluate new ideas arice meell-
informed decisions to adapt to prevailing and fatsituations. Considering that Nigeria engineegnaduates

need skills that can be applied, there is neectahmark against EE globally and regionally.

This would require EE educators to have an effeciiteraction with engineers from other parts ofldioThere
is need to prepare an engineering workforce relet@rthe current engineering challenges in NigeTia. ensure an

informed approach to building strategies for EEtfar current trends in engineering practice in N&ge
Benefits of Engineering Education

The contribution of engineering education is enarmq9] Identified some of the contributions of amgering education to

include the following:

Youth Empowerment: Through engineering education the youth are seeditmobilized and motivated to acquire skills
for paid employment and self reliance. Effectivgusition of vocational and technical skills witldulcate entrepreneurial

skills that would help the individual to be sel#iant.

Consumer Education: Engineering education develops in the individuational consumer and socio-economic
competences. It therefore equips the individualbeantelligent consumers of goods and servicesis@mer education

promotes better understanding of business, anduptda our socio-economic life

Manpower Development: Engineering education provides highly trained akdled workers for different levels and
sectors of the economy. Hence, engineering edurcatigst aim at producing students with saleableeanployable skills.
Engineering education provides training and empaoveett in the necessary skills leading to the pradoadf craftsman,
technicians and other skill personnel who will sissh developing the economy. It also engenders amumapital

development that enhances empowerment of peopiesteangthening of economic prosperity of the dgcie
Desirable Changes in Nigeria Engineering Educatiofor Job-Creation

In view of the importance of engineering educatiomation building and several contributions froiffedent authors,

Therefore, this paper identified some of the désrahanges for enhancing lifelong engineering ation in Nigeria.

Expansion of Facilities: Government is aware that only limited facilitiesist for the technical teacher education. A
conscious effort to expand the facilities for thainiing of technical teachers should be made paatity since the new

structure proposed for secondary school educatitbmeguire many more teachers.

In recruiting teachers for technical educationitaibns, the industrial experience of candidatesutd be given
the highest premium. In addition, government shoniéke in- serve training mandatory for serving eacand industrial

attachment should be recognized as necessary diating the competence of technical and vocatiawdhers.

At the very early phases of the education for apregation of the role of technology in societyerakntary
technology should be introduced into the schoaticulum as early as possible. Pupils will be exgo®eusing their hands

in making, repairing and assembling things.

Impact Factor (JCC): 6.4382 NAAS Rating 3.80
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Government should take steps to improve the imnediad long term prospects of technicians in m@tatd
graduates of other profession with respect to thigitus and remunerations. This would boost theirate and motivate

secondary school graduates to study engineerincpéida.

Science and technology should be taught in an iated manner in the schools to promote apprecidiipn

student and the practical implications of basiafle

In view of the limited opportunities for practicah-course experience, government should take stepasure
that training programs of technicians incorporateservice unit based on existing facilities whicl aperate as training

and commercial unit where such an arrangementtigrexistence.

Government should make it mandatory for contradimesngage where possible the service of studetechhical

and vocational institutions to give them the reedipractical experience.

Equipment and other facilities in technical ingitta should be utilized also for evening classes fan adult and

non-formal education for instance, in establishnagning programs for groups of traders and roaglsiéchanics

As regards proper guidance to courses, technidkdges should be required to identify occupatiagralups and

utilize them in disseminating information on cowsad new techniques relevant to their trades.

Both the present and future needs of the countoyldhbe considered in making curriculum changed@hnical
and vocational education. In addition governmermtuth intensify efforts to introduce skill-formingchnical vocational
courses into secondary school curriculum.

Education supervision should be enhanced: In stipgothis view, [10] stated that supervision isp@ssible for
maintaining discipline as well as facilitating clg@nfrom outdated patterns of work to modern tealmsqg Finally, the
paper provided some future directions or opporiemifor EE in Nigeria to acquire rapidly the muckeded modern
technology there is an urgent need for a radicptageh in the development of engineering educatistems in Nigeria.
This is important because Engineering educatia@nusial as it enables future engineers to fullyuass that leading role in

serving as engines of innovation whose developmaititbenefit the people of Nigeria.
CONCLUSIONS

In this paper, we have studied various technigdideomonic reduction developed by various reseaschighe techniques
are studied on the basis of implementation feasibibperations methods and performance in harmosituction. By
studying these techniques, we can conclude thatdbsive techniques are responsible to reduce mécsefficiently, but
overall losses on overcoming harmonics reduce systfficiency. Active harmonic filters are capablé reducing
harmonics without affecting system efficiency, kibé implementation cost is so high. Hybrid systemBich are a

combination of passive and active harmonic filtgrisystems are reliable and robust in terms of pedoce,

implementation cost and complexity is also low

RECOMMENDATIONS
In view of the aforementioned challenges, the auttishes to make the following recommendations:

1. Federal Government, state governments, and prvateh institutions offering engineering educatitowd always

make enough budgetary allocation for the procuréaeh maintenance of infrastructural facilities andipment.
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2. Government should encourage student to enrollénigineering education institutions by awarding safships
to such students.

3. Existing trade centers school should be recognézedpecial vocational technical schools for prajsiribution
of junior secondary school graduates. This willagéong way to boost the morale of prospective ezwgiimg
education students and erase the negative viewlgoape for engineering education as educatioméwer-do-
wells in our society.

4. Adequate facilities, equipment, tools and machiabseuld be provided by government at all levels lof t
educational system to ensure realization of setabives of engineering education.

5. Regular in-service course including seminars ancksfwps should be mounted for teachers of techsidaects
in our technical education institutions: this isc@ssary since such in-service course seminars ankshops
would upgrade their knowledge, skill and competesici

6. School administrators should be given the necess@ntation towards the importance of engineeddgcation
so that they will support the programs in theiirentamifications
Accreditation of engineering education should beied out on regular basis in universities to chdekndling

situation.
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