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Abstract 

All Colleges of Education in Nigeria deserve a planned infrastructural 
development of practicum laboratories that will match the curriculum studies 
set by the NCCE in e-Learning. The pedagogical dimension is concerned with 
the principles and methods of instruction but the practical knowledge needs 
server capacities, bandwidth, security, backups, and other infrastructural 
requirements that are fundamental to upgrading the present ill-equipped 
laboratories where students can put into practice what they have learnt in 
theory. This paper premised on the minimum gadgets required in e-learning 
practicum laboratory, and presented a blueprint for maximizing the theory 
and practice of e-learning in all tertiary institutions in the country. The paper 
derived its instrumentality from connectivism – a learning theory for the 
digital age.  Empowering our youths through intensive e-learning to meet 
international standards is the main focus of the conclusion and 
recommendations deposited by the authors. 

 
 

E-learning is inevitable in tertiary institutions in Nigeria and other African 
States.  Its value in education and instructional delivery is inestimable. The role of the 
teacher and the nature of learning have changed with the advent of digital technologies. 
Duhaney (2001) observed that the classroom teacher is no longer viewed as the 
repository of knowledge but as a facilitator who guides students to relevant digital 
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information resources.  Supporting this view, Jackson (2006) highlighted three different 
learning contexts that occur when students begin interacting with learning technologies 
to include self study (asynchronous directed study) instructor-led events (synchronous 
“live real-time” learning), and small group collaboration. 
 
Concept of E-learning 

E-learning is the use of electronic technology to deliver education and training 
applications; monitor learners’ performance and report their progress.  Somekh (1998) 
defined e-learning as an innovative approach for delivering electronically mediated, 
well designed, learner-centered and interactive learning environments to any one, any 
place, any time by utilizing the internet and digital technologies in concern with 
instructional design principles.   

 
E-learning laboratory is a staff-supported computer laboratory for faculty, staff 

and students interested in learning how to use current (new) technology and multimedia 
to improve teaching and learning experiences. E-learning facilitators provide training 
and support for development of course materials including interactive presentations, 
videos, DVDs, web links and documents. They also provide orientation, training, and 
support on blackboard.  What can be done in the e-learning laboratory include: 
Learning and using Microsoft Office; how to use Blackboard (online learning 
management system), scan and create pdf, scan and edit photos and graphics, create 
video clips, and create interactive PowerPoint presentation. Inadequate installation, 
equipping and utilization of e-learning practicum laboratories in Colleges of Education 
agitated the authoring of this paper. Ezenwafor, Okeke and Okoye (2013) revealed that 
there is inadequate supply and maintenance of e-learning resources, epileptic power 
supply and abysmally slow internet connectivity plus lack of skills for utilizing e-
learning by technical and vocational educators. 
 

E-learning is typically associated with high end devices and internet 
connections; hence there are several constraints to the use of digital technologies for 
learning in tertiary institutions in Africa, and Nigeria in particular, such as funding, 
power supply, appropriate hardware, and bandwidth. There has been a noticeable 
increase and an apparent shift in interest in using e-learning technology to support and 
deliver learning in Africa amongst the educators as well as corporate world.  Vivek 
(2013) posited that Africa is the most self-motivated e-learning market in the world and 
in recent years many countries have embarked on new government-backed initiative, 
regional and international support to integrate learning technology into education and 
corporate training.  
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Conceptual Framework 
Sustainable e-learning can be defined as e-learning that has become normative 

in meeting the needs of the present and future.   Grant & Meadows (2002) used the 
term ‘sustainable embedding’ to describe a process where e-learning is characterized as 
proactive, scalable and self-perpetuating. Khan (2005) proposed that the optimum 
integration of e-learning needs to address organizational, technological and pedagogical 
perspectives.  This means that e-learning laboratories should be sufficiently equipped 
with model e-books, bandwidth, security system and regular power supply to make 
them sustainable. 

 
Within the technological activity system which aims to increase e-learning, the 

desired outcome is to achieve technological sustainability. This might be defined as a 
system of financial, physical, virtual and intellectual resources that are capable of 
meeting present and future technological needs.  Technological activity system relate to 
hardware and software, systems and procedures that ensure the security, reliability and 
scalability of the system. An important factor is the level of influence over those who 
control the funds necessary to maintain these capabilities. The technological activity 
system works within standards related to coding and inter-operability, learning content 
and accessibility. 

 
The community includes programmers, developers, designers, hardware and 

software specialists. The division of labour, both vertically and horizontally, within this 
community varies depending on the nature and size of the organization. As one moves 
from an operational to a systems perspective it is not atypical to find that hardware, 
software and knowledge management sections become more insulated with their own 
hierarchical arrangements. 
 

Theoretical Framework 
The theoretical framework for this study is connectivism which is a learning 

theory for the digital age as well as for the future. Learning is considered a knowledge 
creation process, not only knowledge consumption.  Relative to this, one’s personal 
learning network is formed on the bases of how one’s connection to learning 
communities are organized by the learner. In connectivism, the starting point for 
learning occurs when knowledge is actuated through the process of a learner connecting 
to and feeding information into a learning community.  Siemens (2004) stated that a 
community is the clustering of similar areas of interest that allows for interaction, 
sharing, dialoguing and thinking together.  Kop and Hill (2008) stated that learners can 
move from a learning environment controlled by the tutor and the institution to an 
environment where they direct their own learning, find their own information and crate 
knowledge by engaging in networks away from the formal setting,  They still 
communicate with others, but their personal interests and preferences rather than 
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institutional requirements and choices are the main drivers for their engagement with 
more knowledgeable others in their learning. Siemens (2005) formulated the following 
principles of Connectivism: 

 

1. Learning and knowledge rest in diversity of opinions. 
2. Learning is a process of connecting specialized nodes or information sources. 
3. Learning may reside in non-human appliances. 
4. Capacity to know more is more critical than what is currently known. 
5. Nurturing and maintaining connections is needed to facilitate continual learning. 
6. Ability to see connections between fields, ideas, and concepts is a core skill. 
7. Currency (accurate, up-to-date knowledge) is the intent of all connectivist 

learning activities. 
8. Decision making is itself a learning process.  
9. Choosing what to learn and the meaning of incoming information is seen through 

the lens of a shifting reality. While there is a right answer now, it may be wrong 
tomorrow due to alterations in the information climate affecting the decision. 
 
Based on the above principles, standard e-learning practicum laboratories must 

be installed, sufficiently equipped, judiciously managed and meticulously maintained to 
ensure their sustainability. Intensive utilization of such e-learning laboratories is also 
paramount for the adequate preparation of students for the future in this global age.  
There is no doubt that well prepared educators out-perform those who are not well 
prepared. They are more likely to remain in teaching and produce higher students 
achievement Liverpool, Marut and Ndam (2011) stated that Nigerian Higher Education 
Institutions (HEIs) must prepare scholars and graduates who will contribute to the 
global market place of ideas.  It follows therefore that educators and scholars who are 
well prepared through the use of fortified e-learning practicum laboratories will achieve 
better academically and thereby make greater contributions to larger network learning 
communities and to national development. 

 
Pedagogical Dimensions 

Education is the bedrock of national development. It can be described as the 
best legacy a nation can bestow to her citizens.  Thus the development of any nation or 
community depends largely on the quality of education of such a society.  Mohammad, 
Mohammad and Khurram (2010) opined that education not only provides knowledge 
and skills, but also inculcates values and fosters right attitudes and habits.  Curriculum 
implementers at Colleges of Education are called educators because they are involved 
in training the trainers. Therefore, preparation of teachers has a lot to do with the 
development of a nation, since educators are the harbingers of future leaders.  
Pedagogical preparation of educators demands equipping them with technological 
skills, since web-based learning has gained popularity and is exploited as a medium for 
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student-centered, task-based and collaborative learning.  This can take the form of 
Cyberl@b formulated by Allen, Quesada  and Aust (2006). This is a digital platform 
that incorporates Web-based learning as a means for facilitating the practice of English 
as a foreign language. Cyberl@b consists of six teaching components dealing with the 
integration of the four macro skills (listening, speaking, reading and writing). 
 

The pedagogical dimensions include curriculum, learning/teaching resources, 
political influence, human and intellectual resources which are influenced by principles 
and rules. Rules include the need to achieve curriculum outcomes with the available 
resources and relate to normative behaviors and beliefs of educators, vocational 
disciplines and learners. Educators disposition towards the use of technology in 
teaching is fundamental to decisions about adoption. Despite the limitations of 
variations in terminology, there is a strong body of literature to support the contention 
that educators deep-seated notions of what constitutes good teaching are critical in 
shaping their practice.  Educators beliefs and assumptions about the nature of 
knowledge, disciplinary norms, and how students learn affect the choice and use of 
technology for teaching and learning (Gibbs & Gosper, 2006). The community 
involved in this activity system includes educators, learners and support staff such as 
librarians and counsellors. Whilst the division of labour varies depending on the 
pedagogical model adopted, it is not unusual for there to be insulation between the roles 
and the responsibilities of the major groups.  

 
Status of E-learning Laboratories in Nigerian Institutions 

Physical survey of Colleges of Education in South  East geopolitical zone of 
Nigeria by the author in 2013 revealed that e-learning laboratories were not installed 
and even where they are available they are ill-stocked with malfunctioning equipment 
and machines maintained through contract labor at the cheapest bargain.  Well qualified 
professionals were not employed as permanent staff.  The computer systems frequently 
trip off due to poor electrical wirings, internet connections and support services 
providers, to the disgust of users. 

 
E-Learning Laboratory Infrastructure Requirement 
Infrastructure is the basic physical and organizational structures and facilities like 
buildings, roads and power supplies needed for the operation of a society or enterprise 
(Margaret & Samson, 2006).  In information technology and on the E-Internet, 
infrastructure is the physical hardware used to interconnect computers and users. It 
includes the transmission media, covering telephone lines, cable television lines,  
satellites and antennas, and also the routers, aggregators, repeaters, and other devices 
that control transmission paths.  Infrastructure also includes the software used to send, 
receive, and manage the signals that are transmitted.  It can also be viewed as 
everything that supports the flow and processing of information.  For an organization's 
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information technology, infrastructure management (IM) is the management of 
essential operation components, such as policies, processes, equipment, data, human 
resources, and external contacts, for overall effectiveness.  Infrastructure management 
is sometimes divided into categories of systems management, network management, 
and storage management. Among other purposes, e-learning laboratory infrastructure 
management seeks to: 
1. Reduce duplication of effort 
2. Ensure adherence to standards 
3. Enhance the flow of information throughout an information system 
4. Promote adaptability necessary for a changeable environment 
5. Ensure inter-operability among organizational and external entities 
6. Maintain effective change in management policies and practices 

 
Colleges of Education and indeed all tertiary institutions are engaged in 

knowledge creation and in this era of rapidly expanding technology, an e-learning 
infrastructure appropriate to the size of the institution is required. This demands a 
laboratory largely equipped with functional computers where students can interact with 
the computer and create knowledge by themselves.  The laboratory must have sufficient 
sets of furniture conducive for such interactive learning plus an uninterruptible power 
supply.  Alternatively, an inverter should be provided to supply power at the instance of 
failure of the power generating plant.  Inverter is an electronic power machine that 
converts alternating current (AC) to direct current (DC) by charging the inverter power 
battery and at the same time inverting the direct current back to alternating current.  
This therefore can serve as back-up to the main electricity power supply to provide 
steady sustainability. 

 
 Computer hardware and software as well as information back-ups should be 

provided.  Mass storage media are used for information back-ups while software library 
will suffice as back-ups.   Computer hardware and other necessary devices are required 
for customization to suit the institution’s unique disposition.   The internet connections 
should have an extended bandwidth that allows smooth flow of signals and 
information. This will allow students and staff to browse from any part of the 
establishment.  Infrastructure planning and installation is capital intensive but the value 
is extensive.  Although all business and academic activities depend upon the 
infrastructure, planning and projects to ensure its effective management are typically 
undervalued to the detriment of the organization. According to DMReview (2005) 
investments in infrastructure management have the largest single impact on an 
organization's revenue.  Investments toward adequate equipment of a laboratory will 
definitely lead to improved efficiency and productivity since enhancing productivity is 
not just about working longer but about adding more value per unit of work time. 
Standard split-unit air conditioning system is required to encourage students’ 
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concentration while in the laboratory. This will also control the penetration of noise and 
dusts from outside.  Facilities for water supply both for toilets and drinking should be 
provided accordingly.   

 
Sustainability of a laboratory depends essentially on the quality of hardware, 

software and other related devices installed and the maintenance culture adopted. A 
well qualified ICT professional must be employed on permanent bases to be 
responsible for fixing all technological challenges, forecasting problems and nipping 
them on the bud before their escalation. E-laboratory professionals should be versed in 
ICT equipment and their devices installation, services and maintenance.  They should 
also have high moral standard, communication and social skills, as well as be netiquette 
compliant. An adequately equipped laboratory is an asset for the entire society and 
students in particular, as it enables them to actualize the relationship between theory 
and practice in education and instructional delivery, as well as play participatory role in 
knowledge creation.  In this way, they are empowered to meet international standards 
and compete favourably with developed countries where e-books have become 
common.  Software library is necessary in this information technology laboratory to 
enable the professionals and users to install various programmes and especially anti-
virus for sustenance of the laboratory.  Computer laboratory security is indispensable. 
Physical security men are required to ensure that those coming into the laboratory will 
not constitute danger and menace.  Computer information must be safeguarded with 
encryption, smartcard and other techniques and devices.  Security of IT laboratories 
includes provision of high powered protection against health hazards of users.  

 
Conclusion  

 Every tertiary institution in Nigeria should have a sustainable information 
technology laboratory in order to be relevant otherwise they will lose out in the 
competition for excellence in this digital age. There is need for improving the status of 
e-learning laboratories in Nigerian tertiary institutions to meet the international 
standards. 

 
Recommendations 

In the light of the discussions and conclusion highlighted, it is recommended that:  
i.  E-learning laboratories in Colleges of education and indeed all tertiary institutions 

in Nigeria should be provided with dynamic interactive instructional e-books that 
can be used independently in an entirely electronic format or with a compatible 
print version. E-books are modeled as customized and manageable learning 
resources. These will engage the students and reduce their dependency on 
traditional textbook formats.  The era of e-books promises a new generation of 
anytime, anywhere learning.  Such instructional e-books should provide multiple 
renderings of information including a multi-media format for the basic content, 
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activities, assessments, glossaries, case studies, graphics and audio.  It should also 
have a format where users may access all instructional features from icons 
embedded in the text.  Assessment features should easily be connected with the 
relevant content through unique cross-referencing enablement to guide the learners. 

 
The advantages of e-books are robust and include rapid advances in storage 
capacity, display quality, format and mobilization.  Hand-held devices like mobile 
personal organizers, telephones and ipods are now capable of storing and 
displaying thousands of e-books.  Lawrence, Aust and Meyen (2006) reported that 
researchers and developers affiliated with e-learning Design Laboratory (eDL) at 
the University of Kansas developed e-learning instruction and e-learning 
environment that have been Beta-tested and taken to scale over 50 content-rich 
asynchronous online instructional modules for higher education.  Part of this has 
resulted in new instructional strategies and environments that capitalize on the 
unique advantages of e-books that were not possible in traditional paper-based 
media. 

 
ii.  Tertiary institutions management should install sustainable e-learning laboratories 

that are comparable with those of international schools to enable students avail 
themselves with interactive learning opportunities.  They could seek foreign 
technical and financial assistance for this purpose. 

 
iii.  The business community should assist in fund raising for installation of appropriate 

e-learning laboratory that serves the society where the students live, work and 
operate. 

 
iv.  Parents and guardians of students should involve themselves in the installation of 

standard e-learning laboratory through rendering their expert technical advice, 
financial and other support services. 

 
v.  Government should put in place a strong policy to ensure security of IT laboratories 

otherwise security of life and properties of tertiary institutions as well as the 
community will be toyed with. 
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