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Abstract 

Electronic learning (e-learning) or web-based instruction which is one of the branches of information and 

communication technology has changed many aspects of life and opened a wide vista of opportunities for 

people. E-learning is being rapidly embraced by various Engineering Institutions across the world as such media 

of instruction are economical, convenient and disbursable to a larger audience. Consequently, diverse models 

have been developed and implemented across various disciplines of Engineering. Engineering education, in 

particular, web-mediated techniques have been receiving more attention as they suitably combine both aspects 

of computer-assisted learning methodologies with the access feature of the Internet at the client end. Various 

disciplines of engineering are receiving diverse models based on E-learning, where current technologies are 

redefining the concept of distance learning and the delivery of engineering education content. This paper 

examined Engineering education and its contents, harnessing the goals of e-learning in Engineering education, 

review the challenges facing E-learning in teaching engineering education courses. Affordable computer literacy 

training programmes for Engineering tutors and students and provision of adequate info-tech facilities to 

academic Institutions are among the solutions recommended for improved delivery of E-learning in teaching. 
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Introduction  

Presently, the world is witnessing an explosion of on-line and distance learning practices, which are attributed to 

a number of factors. These factors, which are largely valid in developing countries (such as Nigeria) as well as 

developed (advanced) countries, are recent advances in information technology, the declining cost of computers, 

impressive increase in access to the Internet, improved quality of multimedia software, the need of corporations 

to maintain a competitive workforce in the globalized economy, and the tremendous increase in the magnitude 

of information (Banday, 2012).  Electronic learning (e-learning) technology is one of the bi-products of 

Information and Communication Technology.   It is all about learning with the use of computers, which is 

simply an online way of acquiring knowledge through the internet or through the offline CD – ROM. E-learning 

according to Hedge & Hayward (2004) as cited by Salawudeen(2006) is the convergence of the internet and 

learning or internet-enabled learning. It is also the delivery of individualized, comprehensive, dynamic learning 

content in real time, aiding the development of communities of knowledge, linking learners and practitioners 

with experts. From the foregoing, it is obvious, that the world is moving at an unimaginable speed in the area of 

information use and dissemination. For Engineering Education to meet up to the challenges of the present time 

and the near future, there is need for a reform of the programme-content that will incorporate new and 

interesting courses such as Information Communication Technology (ICT).  

Engineering education, in particular, will need to use ICT to advance the learning process, make learning more 

effective, and more universal (Richmond,1997).   Engineering education is technology-oriented and 

employment-motivated. Engineering education is a type of training that is concerned with the achievement of all 

aims of education at any level of learning with the primary objective of preparing the subject to enter into a 

technology career, to render efficient services therein and to improve their standard of living (Tracy, 1995). It 

holds the key to Nigeria becoming technologically relevant, economically prosperous and internationally 

competitive, if properly packaged and adequately delivered. In spite of the bright future of E-learning in Nigeria, 

there are some factors hindering the effective use of the technology in teaching Engineering education courses, 
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such as poor ICT infrastructure and other socio-economic reasons. The application of E-learning  in engineering 

education involves use of ICT for delivery of classroom lectures, demonstration and conduct of laboratory 

experiments, course and class management and administration.   One challenge that faces the profession and 

practice of engineering education and indeed the whole of mankind is the progress and innovation offered by 

technological developments since mid 1990s. The emergence of information and communication technology 

(ICT) has brought with it changes in the process of imparting and acquiring knowledge. At the tertiary level, E-

learning based engineering education is now an important profit market for Engineering Institutions from both 

socio-economic and political view point. (Agbaka-osagie, 2002)  

ENGINEERING EDUCATION 

Engineering education is the activity of teaching knowledge and principles to the professional practice 

of engineering. It is education that seeks to educate individuals for and about technology (Offorma, 2002). 

Engineering is the discipline and profession that applies scientific theories, mathematical methods, 

and empirical evidence to design, create, and analyze technological solutions cognizant of safety, human factors, 

physical laws, regulations, practicality, and cost.  In the contemporary era, Engineering is generally considered 

to consist of the five major primary branches, which are: Computer engineering, Electrical engineering, Civil 

engineering, Chemical engineering and Mechanical engineering. There are numerous other engineering sub-

disciplines and interdisciplinary subjects, they are:  

 Aeronautical Engineering 

 Electro-mechanical Engineering 

 Automotive Engineering 

 Information Systems Engineering 

 Railway Engineering 

 Agricultural Engineering 

 Metallurgical Engineering 

 Naval Engineering 

 Fisheries Engineering 

 Textile Engineering 

Goals of E-Learning in Engineering Education 

According to the New National Policy on Education (2004), the general goals and objectives of E-learning in 

Engineering education are expected to be in consonance with the realization of the national desires with respect 

to industrial development and high technology attainment.  

The Goals include the following: 

1. To develop the necessary skills, creative abilities, attitudes and expertise consistent with engineering 

design, communication and construction of engineering works and projects. 

2. To adapt and improve on exogenous technology in order to enhance constructive techniques and the 

proper study and use of local raw materials. 

3. To inculcate maintenance culture in the use of engineering artifacts. 

4. To inculcate a responsible attitude towards demands made by the practice of engineering and risk 

implication of design and construction. 

5. To install and maintain complex engineering system to enable them perform optimally in the Nigerian 

environment. 

6. To be able to exercise original thought, have good professional judgment and able to take responsibility 

for the direction of important assignment. 

7. To ensure therefore that engineering graduates are resourceful, creative, knowledgeable and capable of 

carrying out the following: 

(a) To design engineering projects and supervise their construction 

(b) To design and make electrical and electronics components, machines, equipment and systems 

https://en.wikipedia.org/wiki/Teaching
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Scientific
https://en.wikipedia.org/wiki/Empirical_evidence
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(c) To design and develop new products and production techniques in industries. 

(d) To be good managers of people, money, materials, plants and machinery. 

E-Learning in Education 

E-learning in education is the wholesome integration of modern telecommunications equipment and ICT 

resources, particularly the internet, into the education system.  Tracy (1995), defines the internet as the 

international network of communications in which computers in the Wide Area Network (WAN) talk to each 

other.  Mkpa (1997), defines ICT as all the digital technologies, including: computer, scanner, printer, 

telephone, internet, digital satellite system (DSS), direct broadcast satellite (DBS), pocket-switching, fiber optic 

cables, laserdisc, microwaves, and multi-media systems for collection, processing, storage and dissemination of 

information all-over the world. E-learning as an aspect of ICT is relatively new in Nigeria’s educational system. 

It is a departure from the conventional approach in curriculum implementation. The main purpose of e-learning 

in education is to transform the old methods and approaches to curriculum implementation and not to silence the 

curriculum or to extinguish or erase the contents of curriculum. E-learning is driven by the curriculum. It should 

follow the curriculum and should not rob the curriculum of its essence.(Okereke,2004) 

E-learning should ensure effective pedagogy and curriculum implementation in the computer age. According to 

Nicholls and Nicholls (1980), Ajadi (2008), and Offorma (2002), curriculum implementation is the planning and 

execution of the contents of curriculum in order to bring about certain changes in the behavior of the learners 

and the assessment of the extent to which the changes take place. The primary purpose of implementation is to 

achieve the objectives of instruction, retention and transfer of knowledge.  E-learning is an instructional medium 

that permits alternative approaches to curriculum implementation in an ICT age. Richmond (1997) observed 

that, there is a great link between the curriculum and ICT and that there are three major areas that technology 

can influence learning. They are: 

1. Presentation, demonstration and the implementation of data using productivity tools.  

2. Use of curriculum – specific applications such as educational games, drills and practice, simulations, 

tutorials, virtual laboratory visualizations and graphics, representations of abstract concepts, musical 

composition and expert systems. 

3. Use of information and resources on CD-ROM, online encyclopedia, interactive maps and atlases, 

electronic journals and other references. 

Similarly, the role of ICT in curriculum implementation is recognized by the Nigeria National Policy on 

Education (FRN, 2004) where it stated that, “the government shall provide facilities and necessary 

infrastructures for the promotion of ICT and e-learning.”   It is against this background that the researcher 

intends to find out the extent of availability and use of e-learning materials by teachers in secondary schools. 

E-Learning in Engineering Education 

E-learning is considered the successor of the over 140 year-old “distance education” and supposed to occur in 

different forms and various levels. A general consensus amongst the practitioners of education is that e-learning 

is ‘the use of processes and technologies to create, distribute, manage, and enable learning via an electronic 

network’ (Tinio, 2003).  E-learning thus involves a complex interaction of teaching strategies, instructional 

design and computer technologies with the ultimate goal of delivering high quality ‘learning products.’ 

Institutions around the world have embraced or fast embracing this learning concept owing to potential benefits 

such as “just in time” training, uninterrupted access to learning material with both synchronous (real time) and 

asynchronous (archived) delivery modes to a much wider and larger number of audiences simultaneously 

(Obanya, 2002).  E-learning, in this way has become a cornerstone profit generator for the academia mainly 

from an information delivery approach.  

While E-learning is carving a niche in mainstream education, it is still finding its footholds in engineering 

education. The reason for this slow progress is the lack of certain frameworks that are able to deliver true 

dynamic ‘learning products’. Almost all the deliverable products being generated in the market masquerade as 

high quality learning aids which can be considered as mere static information delivery products.   For example, 

if one can consider a set of fancy PowerPoint slides as facilitators of learning, a closer inspection reveals the 

apparent lack of theoretical and practical depth or distinction in one line dot points. Additionally, engineering 

education has to deal with multiple levels of intelligence needing intensive and one-on-one interaction so that 

the lecturer might stoop low enough to raise the collective knowledge of a given class of students.   

Consequently, e-learning in engineering in many aspects can be devoid of any inherent value if the instructional 
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material is not adequately designed to facilitate learning at all levels.  Developing e-learning structures for 

engineering education thus poses unique challenges as compared with other fields.  

E-Learning Tools in Engineering Education 

E-learning enhances engineering education by the use of e-resources, online courses, blended learning, lecture 

management systems, and other communication and collaboration tools. Electronic/online learning platform is 

an integrated set of interactive online services that provide trainers, learners, and others involved in education 

with information, tools and resources to support and enhance education delivery and management. Online 

learning tools and resources include the following: Edmodo ,Socrative.,Projeqt, Thinglink, TED-Ed, cK-12, 

ClassDojo and eduClipper.  These are all educational tools that connect teachers and students, and are 

assimilated for means of exchange of audio, visual and documented information  online.   A typical lecture 

management system has facilities for contents delivery, e-mail, tasks/exercises, forums, mailing lists, exams, 

self-assessment, surveys, group work, chat, calendar, wikis, blogs, glossaries, videoconference, notebook, 

whiteboard, learning paths, student portfolio, podcast, student tracking, and podcast. In absence of lecture 
management system Team viewer, MS Lync or other similar tools may be used to deliver short online lectures, 

simulations, etc.  Such tools often have an online white board for narrations during the delivery. Other web tools 
like SkyDrive, MS Office 365 for education, Google Docs, etc. can be used to work in collaboration on seminar 

papers, project reports, experimental write-ups, etc.  Online tools and Social Networking websites such as 
Google Talk, Zoom, Google Me and Skype, etc. can be used for meetings, online classes, adverts and text 

Instructions, sharing relevant news and notices.   A recent study (Banday, 2012) has reported positive impact of 

the use of these tools on the learning outcome in some courses of electronics engineering. 

Implementation of ICT in engineering education involves use of ICT for delivery of classroom lectures, 

demonstration and conduct of laboratory experiments, course and class management and administration. 

Classroom teaching is assisted by presentations  that contain sufficient material, circuit diagrams, network 

diagrams, process diagrams and flowcharts.  Softcopies of the books prescribed in the syllabi may be used while 

delivering the lectures. While explaining a circuit or program simulation software and compilers may be used in 

classrooms for better understanding of the lessons. Animations and visualizations can be used to demonstrate 

the working of a component, functioning of a circuit or process (ABT, 2009).   .ICT equipment like visualizers, 

or digital still and video cameras can be interfaced to projectors in absence of visualizers to demonstrate 

experiments in laboratories to cover entire class in one go and thus save time which otherwise may require 

repetition for each group of students of a particular class.  Simulation software, engineering design and 
evaluation tools, mind-mapping tools e.g. MatLab, Mathematica, MathCad, Octave, OrCAD, SPICE, AutoCAD, 

Solid Works, Inspiration, MindManager, etc. can be used in networked computing laboratory to demonstrate 

and carryout experiments which otherwise could have not been carried out in hardware laboratories.  

Challenges Facing E-Learning in Engineering Education 

As confirmed by international experience,  initial partial application of E-learning in some institutions in Nigeria 

led scholars to realize that the following issues have been identified to pose problems to the application of E-

learning to engineering education (Abdellah, 2007).  There is no doubt that the nature of the internet has 

changed people using it. These changes are sweeping across entire industries and are not unique to education. A 

good understanding of the content of Engineering Education will help the teacher to know how to design and 

effectively use E-learning in teaching. (Eddy, 2002). 

1.  Inequality of access to the technology:  Internet access in Africa is through a foreign gateway 

(Salawudeen, 2006).  Internet service providers that provide internet gateway services to Nigerians are 

few. In most part of Nigeria, especially in some rural areas, internet facilities are absent. It is therefore 

impossible for engineering teachers in such areas to embrace E-learning.  

2.  Cost of implementing ICT is high: The poverty level of Nigerians is so high that many can still not 

acquire personal computers and Android Phones for themselves.  Few of the Nigerian teachers that are 

privileged to have a personal computer/laptop are not connected to the internet as this do attract extra cost 

which they cannot afford to buy data for internet access.  High cost of hardware in Nigeria, which are 

substantially higher than in the United States, also poses a threat to E-learning.   Obanya (2002).,while 

supporting this observed that, the price of computer hardware and software continue to drop in most 

developed countries, but in developing countries such as Nigeria, laptops, computers and android phones 

are still quite expensive.  

3.  Incessant Power supply: Electricity instability has been a major setback for technological development. 

Engineering teachers and students residing in cities and towns are faced with the problem of epileptic 
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electricity supply, while majority of them who live in rural areas are not connected to the national grid. 

Electronic equipment such as radio, television, phones and computer have been damaged due to irregular 

power supply. According to Jimoh-Kadiri (2008) it is difficult to keep high technology equipment such as 

phones, laptops and computer when electricity supply is not consistent and stable.  

4.  Lack of ICT skills: Insufficient knowledge of computers and usage is another factor militating against 

the effective use of electronic technology in teaching and learning engineering education courses. There 

is acute shortage of trained personnel in the application of operating system, network communication, 

software and local technicians to repair and service computer facilities. Some students face steeper 

learning curves than others in using computers and associated learning software which may impede their 

progress or cause them to end up doing a rush job in trying to keep up with their fellow students/class.   

According to Barret (2007) teachers need effective tools, techniques and assistance that can help them 

develop computer based projects and activities especially designed to raise the level of teaching in 

required subjects and improve students learning.  

5.  Maintenance and Technical Support:  Lack of maintenance and technical support is a problem to ICT.  

There is likelihood that the equipment may breakdown during lesson. Meanwhile, there are few technical 

staff to maintain and repair the system when this occurs (Ajadi, Salawu and Adeoye 2008).  This also 

makes it very expensive for few teachers and students that have personal computers to maintain when a 

technical problem is noticed. Technical maintenance should be carried out regularly and promptly.  

6.  Resistance to change: People often resist change if they fail to see the additional benefits that it will 

bring. Some teachers refused to embrace the new technology because they are not computer literate. They 

prefer to continue with their traditional chalk and board method. Also, ICT encourages independent 

learning and most business students are reluctant to take responsibility for their own learning, but 

preferred to be spoon-fed at all time (Ajadi,2008)  

7.  School curriculum:  Non-inclusion of ICT in the education curricula. Most students have no information 

technology or computer education knowledge because it was not entrenched in the curriculum at their 

elementary and secondary education level. It is only recently that computer education was introduced at 

elementary and secondary school levels.   This should be made a compulsory subject (Okereke, 2004) 

8.  Lack of commitment by Government:  The policy on ICT education has  never been taken seriously at 

all levels of Government -  Federal, State or Local Government.  

9.  The Pace of Development:  The pace of development in the field of ICT creates problems of rapid 

obsolescence. Agbakoba-Osagie and Adedoyin (2002) stressed the fact that some skills/competencies are 

changing so quickly that they are outdated within few months of their introduction.  This phenomenon 

demands new approaches that required matching competencies which may constitute problem to most 

engineering teachers.  

10.  Lack of Time:  Most teachers are too busy to experiment with the technology, share their experiences 

with colleagues and attend technology conferences, seminars and in-service training programmes. This is 

because of their engagement in other personal ventures. Many engineering teachers therefore prefer to 

remain with the use of the traditional classroom delivery methods than to use e-learning tools which will 

consume their time in the planning, organizing and integration stages ( Jimoh-Kadiri, 2008).  

11.  Lack of Preparedness – A general attribute of students is to get over and done with a set of tasks by 

reading what is ‘required’ to get the job done, where the majority of engineering educators still look upon 

on-line learning with reservation. Such reservation extends to administrators including members of 

national education committees. Companies and academic institutions are reluctant to invest in training of 

staff due to the likelihood that trained staff will be poached by other Institutions and companies. 

Therefore, most engineering teachers are not adequately prepared and not having sufficient confidence, to 

make use of technology in and out of the classroom. Lack of competence cum inadequate training of 

engineering teachers, can be seen as a barrier to teachers’ use of ICT (Jimoh-Kadiri, 2008).  

12.  Lack of interest: What begins  as an enthralling learning experience often dwindles midway due to 

apparent lack of further interest or the students lose their way as they progress from basic to advanced 

concepts. A case in point is students trying to grasp difficult topics for the first time, rendering the 

experience akin to TV channel hopping and surfing. The mouse could be clicked on the various 

hyperlinks with great impatience turning the student from a concentrated reader to an abstract browser of 

the content. 



              Proceedings of the 2
nd

 International Conference, The Federal Polytechnic, Ilaro, 10
th

 – 11
th

 Nov.,  2020 

716                                                                                  IGBINOSA,  Ireyuwa & AKINGBADE Osasere 

  

13.  Availability of suitable infrastructure. Although it was markedly improved over the past five years, the 

IT infrastructure at various learning Institutions remains short of supporting comprehensive E-learning 

programs.  

Strategies for Improved Delivery of E-Learning In Engineering Education 

Teaching engineering courses with E-learning, like as in any other course, will require that proper planning and 

designing of e-learning material is done.  Also, the delivery and usage of these materials, depending on the e-

learning tool used, should be systematic.  

E-learning media include: Laptops, android phones, CDs/DVDs, radio and TV broadcasts, Computers and most 

importantly a steady and effective Internet connection (Tinio, 2003). The design of E-learning material will vary 

in relation to the E-learning medium used.   However, a General solution is presented below:  

Planning E-Learning Material  

First, the course contents should be broken down into bits.  Altenhofen & Schaper (2002) developed a Content 

Aggregation model in which the course content is divided into four distinct structural levels:  

 Knowledge items  

 Learning units  

 Sub courses and  

 Course. 

Designing E-Learning Material  

The design of the E-learning material is very important because it will determine the efficiency of the material. 

The material should be logical and systematic following the above model. The items in the material should 

properly linked together. The E-learning material (especially visual materials) should include the following  

 Animated graphics  

 Clear text: The text format should be attractive and should suit the idea intended to be passed.  

 Easy Navigations: Moving from one page, slide or screen (as the case may be) should be easy for the 

users.  

For instance, the Maxis Beacon typewriting tutor software includes various games that help the student examine 

his/her typing speed at different stages of the instruction.  

 The audio should be clear and easily understandable  

 Related videos should be included.  

Course Content 

While being more informative, the content must be more interactive and prompt the learners intermittently to 

reflect on what they have read or seen on their screens; they should these features: 

 Unit content must be made more visually captivating and for this, unit coordinators must break the 

monotony of one color or graphic style and bring in more ‘flash’ oriented presentations which will 

convey the concepts more lucidly. 

 The learning content must be designed so that it captures the interest of the learner in such a way that it 

generates a desire for further learning 

 The learning media must not serve as a mere depository for learning material; 

 The accreditation team of National Universities Commission (NUC), National Commission for Colleges 

of Education (NCCE) and the National Board for Technical Education (NBTE) and other accreditation 

agents should revise the curricula of the Nigerian Universities, Polytechnics and Colleges of Education to 

include virtual courses, online/electronic learning that will be internet based (Offorma, 2002) 

 Teachers should deliver the materials to the students at the appropriate time.  Not too many E-learning 

materials should be given at once in order to ensure students understand what is expected from them in 
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the use of these materials. It is the teacher’s duty to organize these materials to suit the objectives of the 

course.  

 There must be opportunity for in-service training of teachers and engineering teachers should be 

grounded enough in ICT and all computer related skills.  

 There is need for well-furnished computer laboratories with internet facilities and other ICT equipment. 

Soft laboratories should first be implemented. 

 Government should as a matter of urgency remove and or reduce the tariff rate on information – 

technology hardware. Also, Government should provide adequate info-tech facilities to academic 

institutions from primary to tertiary levels both in urban and rural areas. 

 There should be early introduction of ICT to pupils in elementary schools. This will enable them have 

access to the computer early in life like their counterpart in developed countries. 

 Provision of infrastructure that supports ICT e.g. Electricity should be very steady. If possible standby 

generating set should be provided to cater for frequent power shortage.  

Conclusion  

It is evident from the foregoing discussion that E-learning as well as Information and Communication 

Technology has changed many aspects of the way we live. It is also clear that a lot of challenges are facing E-

learning in teaching Engineering education courses in our various institutions today.  It is therefore, pertinent for 

all stakeholders and Government to work together for better E-learning and a distance education delivery 

system, most especially in Engineering education. 

Recommendations 

Government, private organizations and the society at large should embrace E-Learning and online teaching 

technologies based on its scalable, cost effective, Intel-architecture hardware, open standards and Internet-based 

facilities to meet their commitment to improving educational services to Engineering education and other areas 

of education.  

Great onus also lies on the teachers to facilitate and guide students to manage abundant information in 

Engineering education. All this can be done if teachers have the will power, determination and the positive 

approach towards becoming techno-friendly themselves first of all and they need to be prepared themselves for 

the changing role that the technological development has brought through Electronic Learning. Fair use of ICT 

would lead to effective transition to the knowledge society in the globalized world and would also create better 

teaching and improved Curriculum delivery. 
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