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Abstract 

The 21st century offers some significant promises and Information and 
Communication Technology (ICT) is gradually entering educational systems 
to different degrees worldwide while Nigeria is still trapped among the 
group of nations categorized as information poor societies. Emerging 
electronic strategies (eStrategies) in education involve the proper planning, 
deployment and application of ICT-enabled infrastructures in any form of 
system. This paper discusses issues related to the needs and imperatives of 
ICT deployment in education as eStrategies for transforming Nigerian 
educational system with particular emphasis on some cost effective 
multimedia platforms for collaborative education, identifies some critical 
drawbacks such as infrastructural deficiency, funding mechanism, poor 
leadership role, skimpy Information Technology and education policies and 
high taxes that could retard eStrategies in educational system in Nigeria and 
proffers recommendation. 
 
Information and Communication Technology (ICT) simply refers to the 

technique used in combining the technologies of computing, microelectronics and 
telecommunications for the collection, storage, processing and distribution of data 
using computer hardware and software, telecommunications, and digital systems. ICT 
is a strategic resource gateway that facilitates transformation of all sectors of the 
economy chiefly education, as a point of pivot and also a permanent investment that 
pays off any time anywhere. Suffice to say that investing in ICT deployment in 
education sector is most imperative because of its multiplier effects on the economy. 
Governments and educational organizations in the world over are re-strategizing to 
increase access and improve the quality and quantity of education. Policy makers find 
themselves asking some fundamental questions; what defines and constitutes quality 
education in today’s global information-based economy? Has education kept pace 
with a rapidly and technologically changing world? Are there good models for 
transformations that we can follow? Hence the need to embrace ICT strategies in 
transforming the Nigerian system of education to meet up with international standards 
to deliver effective, high quality and affordable education in the 21st century.  
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According to Obioma (2011), the first pillar of the vision 20:2020 is to 

guarantee the well-being and productivity of the people with education as the 
bedrock. A modern and vibrant education system entails wide–ranging activities that 
would ensure functional and qualitative education of the highest possible standards at 
basic, post-basic and tertiary levels. The ability to acquire and utilize knowledge and 
skills effectively is the key to the growth and development that will propel Nigeria to 
become one of the 20 largest economies by the year 2020. Accordingly to Nwanie 
(2011), the application of ICT makes institutions more efficient and productive, 
thereby engendering a variety of tools to enhance and facilitate teachers’ pedagogical 
activities. Yusuf (2005), observed that ICT has the potential to accelerate, enrich, and 
deepen skills, to motivate and engage students in learning, to help relate school 
experiences to work practices, to help create economic viability for tomorrow’s 
workers, contributes to radical changes in school, to strengthen teaching and to 
provide opportunities for connection between the school and the world. Olaniyi 
(2006) was of the view that most of the institutions of higher learning in Nigeria have 
started building their ICT centres but they focus mainly on Internet facilities without 
considering other components that make up ICT centres. When ICTs are employed in 
education, it accelerates, enriches, and deepens basic skills in reading, writing, 
motivates and engages students to learn mathematics and sciences independently. 

 
This paper discusses the imperative of ICT as an electronic strategy (e-

Strategy) for transforming Nigerian educational system with particular emphasis on 
some cost effective multimedia platforms for collaborative education, identifies some 
potential drawbacks that could retard implementation of eStrategy in educational 
system in Nigeria and makes recommendations. 
 
Nigerian ICT Policies and the Educational System 

Computer entered into the country’s education system in the late 70’s and 
early 80’s, but no concrete policy was evolved for its entry into the nation’s education 
system until the evolvement of the National Policy on Computer Education in 1988 
(Federal Republic of Nigeria, FRN, 1988). The 1988 document contained information 
on the application of computer at various levels of the country’s education, and with 
issues related to basic objectives, hardware and software requirements. To ensure 
effective implementation of the 2001 National Policy on Information Technology 
(IT), the National Information Technology Developments Agency (NITDA) was 
established. In addition, the Digital Bridge Institute, in Abuja was established by the 
Nigerian Communications Commission (NCC), to assist in the promotion of ICTs in 
Nigeria. The policy itemized major strategies for realizing the objectives of applying 
Information Technology (IT) in human resources development, one of which is 
making the use of IT mandatory at all levels of educational institutions through 
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adequate financial provision for tools and resources. “Provision of an appropriate 
framework for the full integration of ICT into the education system of any nation is 
the responsibility of the federal or central government as the case may be; proper 
integration of the computer, and other ICT elements into the education system, there 
is the need for a comprehensive policy document to serve as a guide for stakeholders 
in the education sector” (Solomon, 2008). 

 
Aganye (2012), states that the project, Computer for All Nigerians Initiative 

(CANI), according to NITDA, is designed to enable Nigerians to own personal 
computers at a cheap cost with the government subsidizing the cost of computers with 
the aim to improve education, information, communication, knowledge and skill 
acquisition as well as accelerate socio-economic development with other multiplier 
efforts. Solomon (2008) opined that in 2001, the Federal Government of Nigeria 
published the National Policy on Information Technology, and established the 
National Information Technology Development Agency (NITDA) to serve as the 
intermediary in the implementation of the policy, however this document failed to 
adequately address the issue of the integration of ICT into the Nigerian education 
system. 

 
Yusuf1 and Yusuf2 (2009), offered ten major interventions which, they 

believed, would assist in integrating ICTs in driving educational reforms in Nigeria. 
The offers are provision of infrastructure (cyber centres, classroom buildings, offices, 
etc.), institutional networks (Local Area Network, Wide Area Network, Wireless 
Fidelity), systems and applications (Internet, eLearning, education portals, etc.), 
capacity building, digital library, technical support in institutions, computer 
ownership scheme (for students, teaching and non-teaching staff), ICT content career 
development scheme, International Examination Digital Centre (IDEC) and 
continuous power supply. 

 
Aganye (2012) stated that NITDA has completed an Information and 

Communication Technology for Development (ICT4D) project, implementation 
strategies, time lines, goals and objectives of all sectors of the Nigerian economy as a 
road map on how IT could serve as the driving engine for socio-economic 
development in all sectors of national economy. According to Jibril (2006), 
SchoolNet Nigerian was launched in September 2001 with the support of the 
ministries of education, telecommunication, science and technology, and the 
Educational Tax Fund (ETF).  

 
Furthermore, NITDA deployed Mobile Internet Unit (MIU) as ICT skills 

acquisition initiative. The MIU is a locally-made bus that has been converted into a 
mobile training and cyber centre providing Internet via very small aperture terminal 
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(VSAT) with a 1.2m dish mounted on the roof of the bus while the interior is 
equipped with printers, photocopiers, and a number of multimedia facilities and a 
small electric generator to ensure regular power supply. Although efforts have been 
made to ensure that ICT is available and used in Nigerian tertiary institutions, the 
level of uptake is still low as observed by Goshit (2006) that most schools, both 
private and government, do not offer ICT training programmes and Obioma (2011) 
observed that the mode of delivery of knowledge and curriculum are not yet ICT.  
 
The Concept of E-Strategy (Electronic Strategy) and Education System 

E-Strategy refers to the application of computing resources, wire and wireless 
technologies which include Internet, broadcast, videotapes, and multimedia, 
teleconferencing, satellite broadcast, and cable television in gathering, creating, 
processing, storage, retrieval, manipulating, control, presenting text, graphics, video, 
animation, voice, sound, computer graphics and animation in transmission. E-Strategy 
also inclusion of both hardware and software resources such as handset, computers, 
LAN network, hub, printer, scanner, television set, fax, codec camera, projector, 
radio, video, CD, audio tape players, and microphone operating systems eTutor, 
MYSQL Servers and many others. 

 
In the context of this study, eStrategy is defined as the incorporation and use 

of ICT in teaching and learning to promote qualitative and quantitative education 
including: improving efficiency and effectiveness; increasing transparency and 
responsiveness; and improving the delivery of government services to citizens, 
businesses and other stakeholders. E-Strategy can be multi-media for instructional 
delivery and instructional content can be delivered in textual, audio, visual, and 
audio-visual forms. Thus, equity can be ensured for all categories of learners 
(disabled, geographically disadvantaged, those who cannot attend regular school, 
etc.). E-Strategies are available in many formats for use in industries, businesses, 
hospitals, research, education, communication, transport networks and individual 
homes. 

 
Expert system is a spectacular format of eStrategy and Chuks2 and Nwigbo 

(2010) were of the view that the use of expert system as a tool in teaching and 
learning process in Nigerian educational systems is very much desirable as it will 
facilitate teaching and learning process among students, trainers and educational 
institutions. An expert system is a well known area of artificial intelligence designed 
to enhance the availability of knowledge required in the educational system. In 
developed countries, expert system is very useful in teaching courses such as 
engineering, mathematics, earth sciences and distance tutorial lessons.  
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ICT Infrastructures Deployment in Nigerian Institutions 
The concept of ICT Infrastructures into education is a powerful enabler of 

global research cooperation. Infrastructure availability is of great important in 
preparing for effective use of ICT in education. ICT Infrastructure refers to the 
hardware or equipment, software applications and services associated with ICTs, 
including telecommunication and electricity, grid networks (Gesci 2007). Aganye 
(2012) stated that, in 2003, the agency undertook baseline studies of ICT deployment, 
which were intended to compile relevant data on the sectoral application of IT 
products, infrastructure and services within the Nigerian economy that could serve as 
the basis for National ICT initiatives, plan-projections and targets. 

 
From facility tour conducted in Federal College of Education Zaria and 

interaction with the College engineers and other IT personnel revealed that there was 
no adequate involvement of IT staff as well as assessment needs of users which has 
given rise to many problems such as insufficient bandwidth, seasonal network 
connectivity and high traffic. There is quite a number of technologies available for the 
delivery of e-Education; selection and building a platform is an important part of the 
efficiency of that e-Education.  

 
These potentials of the ICT in the implementation of the Nigerian educational 

reforms are only possible through adequate planning and proper integration. Each 
platform has its own strengths and weaknesses, and these should be matched to the 
nature of the learning setting. According to Yusuf (2007) ICT cannot ensure the 
success of the Nigerian educational reforms. 

 
Diagram below illustrates infrastructural backbone of the typical network 

application diagram of Federal College of Education (FCE) Zaria. This portal serves 
as a gateway for online services, eLibrary resources and other online resources 
accessible to staff and students with access codes.  

 
This architecture should be affordable for implementation by any institution 

in Nigeria in the information age. 
 

The Imperatives of E-Strategies for Transformation of Nigerian Educational System 
- Labaran Rogers Nwunuji Iben 
 



 
 

6 
 

Internet

Extranet

RouterFirewall
Core 

Switch

Switch

Website Servers

Integrated Databases

 
 

 
Figure 1: Typical ICT architecture for FCE, Zaria Portal 
 
 
The Imperatives of E-Strategy in Nigerian Education System 

Akinyokun (2010) also states that ICT has three positions in the curriculum 
namedly: a) learning about ICT, b) learning with ICT and c) learning through ICT. 
Learning about ICT refers to ICT concept as a subject of learning in the school 
curriculum while learning with ICT is concerned with the use of ICT as a medium to 
facilitate instruction. ICT can be learnt as any other subject in the curriculum. Within 
these three broad areas, ICT offers enormous benefits to the society. 

 
ICT facilitates access to remote learning resources. Teachers and learners no 

longer rely solely on printed books and other materials in physical media housed in 
libraries (and available in limited quantities) for their educational needs. With the 
Internet and the World Wide Web, a wealth of learning materials in almost every 
subject and in a variety of media can now be accessed from anywhere at anytime of 
the day and by an unlimited number of people. 

 
In addition to some of the imperatives mentioned above, some of the definite 

and specific reasons for implementing ICT-based technology in the Nigerian system 
of education are: 
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a. New ICT facilities allow students and teachers to control, manipulate and 
contribute information to learning and teaching environments as interactive 
books, journals and the like are usually made available via Internet (Oxfam 
Education Report, 2002). 

b. The use of new multimedia technologies and Internet will improve the quality 
of teaching and learning related activities not only in Nigeria but in Africa’s 
sub-saharan region as well. 

c. As a social process, it will facilitate interaction and collaboration not only 
among learners but among teachers as well as both at local and/or global 
levels. 

d. It enhances performance of lecturers in time of course materials delivery and 
provides maximum attention to students as they could meet through email 
feedback facility or other wise. 

e. It promotes human resources capable of responding to the demands of the 
new world economy that is supported and driven by ICT. 

f. Open and distance university education, if well supported by E-learning 
technology, will provide accessibility, flexibility, and collaborative work to 
both the urban and rural populace of Nigeria and Africa in general, who 
might not have the privilege to attend conventional universities. This has 
lifelong value to quality education and to all who seek knowledge irrespective 
of age and/or geographical location and time. 

 
Strategic Media for Standard Education 

ICT-based technology like e-Learning, teleconferencing, web-Based 
education, Internet and distance learning have great potential to supplement 
traditional learning. This is so because ICT-enhanced learning can provide new 
opportunities to explore high level cognitive activities such as autonomy, creativity, 
problem solving and team work while providing teachers with the means to take into 
account individual needs of students, especially while using web-based technology. 
Some of the media are discussed in the following headings: 
 
Satellite-based Technology in Education E-Strategy initiative with a satellite-based 
model contents can be disseminated to any part of a region covered by the satellite. 
However satellite model is cost effective only when the receiving center caters to the 
community rather than an individual. End users can be from various classes - 
educational institutions catering higher educational needs, schools, governmental 
agencies, business organizations and industries, and individual users. 
 

Gesci (2007) identified two critical computing technologies involved namely: 
Grid and Cloud computing. Grid-computing is a technology that supports the 
federation between organizations of different levels by introducing a software layer 
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(middleware) facilitating authorization and access control making it possible to grant 
users controlled access to each others' computer systems. The adoption of the “Grid 
paradigm” and the effective usage of Infrastructures require comprehensive education 
and training to help scientists make use of them.  

 
The multimedia content originates at the SS. Using VSAT technology (Arya, 

Krithivasan and Iyer, 2003) this signal is broadcast/multicast using a channel to the 
SRSs. To ensure quality reception, typically the channel used is a Demand Assigned 
Multiple Access (DAMA) channel, which is contention-free. Considering the high 
latency in a satellite network (Round Trip Time (RTT) in the range of 250 ms.) 
(http://www.gilat.com/Technology_Introduction.asp), dedicated channel access is 
important to ensure quality of reception as retransmissions are of no value. 
 
 

Notation used 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 2: Generic Architecture of a Satellite-based Model 
 
Mobile Wireless Technology in Education: The development of mobile wireless 
technology has generated a considerable amount of excitement among practitioners 
and academics because it results in shifting the academic environment from 
traditional settings to mobile learning (m-learning) settings. Increasing numbers of 
institutions of higher education offer courses using mobile wireless technologies as 
alternative teaching and learning tools. According to Kim, Mims and Holmes (2006), 
in 2000, handheld devices, Personal Digital Assistants (PDAs), became the newest 
emerging technology for education and business. PDAs include handheld device 

S a t e l l i t e

SS 
SRS SRS 

SS     –   Source Site 
SRS – Satellite Receiving Site 
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combining functionalities of computing, telephone, Internet, and network. PDAs have 
functionalities such as a cellular phone, fax, organizer, and web browser. Popular 
PDAs used in education are Hewlett-Packard’s Palmtop and 3Com’s Palm Pilot. 

 
Web-Based Education Internet technology provides a cost-effective, technology 
rich, and interactive medium and a gateway to all web-based education and the fast 
progress of communication, the World Wide Web is a new promising medium for 
distance learning, eLearning. It includes Computer-Based Training (CBT), Web-
Based Training (WBT), and Electronic Performance Support Systems (EPSS), 
distance or online learning and online tutorials. It is the electronic modes of 
knowledge sharing transmission which may not necessarily involve physical contact 
between teacher and students. Computer-Based Instruction (CBI) refers to 
instructional programs that the student uses alone on a personal computer. The 
program is usually provided on CD-ROM, in multimedia format (graphics, text, 
sound, and video). However, education systems in Nigeria have not been well suited 
to the changing demands of open society and market economies.  
Teleconferencing System of Education: Teleconference is a real-time exchange of 
information between people who are not in the same physical space. Teleconferencing 
is the interaction of students and instructors via the use of communication and 
telecommunications technologies such as satellite, microwave, and Instructional 
Television Fixed Service technology, computers can interface with the TV system for 
showing graphics or other visual aids and the Internet. The teleconferencing can be 
either audio, audiographics, video, and computer. (http:// media. ucsc. edu/ Video 
Conf/distedinfo.html). 
 
Critical Factors Retarding Deployment of E-Strategies in Nigeria Education 

Ajibade (2006) was of the opinion that Nigeria is coming along but at a lower 
pace and Nigeria is still trapped among the group of nations categorized as 
information poor societies, low-level technology, inadequate planning, poor 
implementation, lack of experience and high cost of equipment occasioned by 
unfavourable exchange rates. Some critical problems associated with the effective 
implementation of eStrategies are discussed in the following headings: 
Poor Leadership: Inadequate political will commitment is a critical drawback in 
Nigeria. Political will is a key driver of any project initiative in all sectors of the 
economy. Political will is crucial and highly required to support before, during and 
after project implementation.  
High Tax/Duties Policy: The tax system in Nigeria is extremely high and 
discouraging. High payment of taxes, duties, license and prolonged process of 
corporate registration for ICT businesses and other expensive resources can hinder 
ICT project implementation. 
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Inadequate Connectivity and Poor Infrastructure: The technical infrastructure in 
developing countries is not highly developed. Connectivity is usually obtained 
through expensive VSAT connections, because of lack of a regional optical backbone. 
The capacity of this VSAT is acceptable, but it is not comparable to an optical 
connection, and it is unsuitable for broadband document downloading, and data 
exchange and other bandwidth consuming applications. This capacity is narrowed by 
inadequate management of campus networks, causing frequent power outages, service 
denial, poor security, virus spread and lack of prioritizing of usage, leading to even 
lower capacity of the Internet to the end-users. 
Funding Mechanism: Funding education in Nigeria has always been very poor. The 
education funds are shared among levels of government. Behgo (2010) observed that 
the Nigerian education sector has deteriorated rapidly over the last decade and opines 
that the lack of monetary investment in this area (less then 7% of our national GDP is 
allocated for education, 17 below the recommended amount by the UN and 
considerably lower than what other poorer African countries invest). 
Poor Remuneration and Insufficiency of Skilled Manpower: Low remuneration is 
one of the causes for the lack of ICT-skilled staff at tertiary education. Moreover, 
most institutions in Nigeria lack computer literate teachers and ICT experts that 
would support and manage the Internet connectivity and/or application of computing 
in the teaching and learning process. Lack of experience with ICT organization at 
management level can also lead to inefficiency in operational and management 
structures of ICT departments, and of poor ICT deployment at an institutional level. 
Lack of ICT training programmes for citizens, teachers and lecturers makes it hard for 
them to provide digital content, even when provided with all necessary 
infrastructures. This is a critical problem that has widened the gap between Nigeria 
and the developed world. 
Equity Access and Substandard Content: The quality of content is essential when it 
comes to teaching. Sub standard resources affect learners ability and reduces 
motivation greatly. There is inadequate consideration in ICTs deployment with 
respect to equity issues and gender equality, minorities, remote populations, 
handicapped and inferior contents that do not meet international standards. 
Unstable Education and ICT Policies: Stagnant, weak, non-transparent and 
inconsistent education and ICT policies and non-inclusion of ICT programmes and 
teachers’ training in the curriculum for all levels of the Nigerian education system are 
issues of concern that retard the promotion of ICT integration in education. 
Inconsistent Electric Power Supply: In Nigeria our problem is further worsened by 
the lack of adequate power supply which makes it near to impossible for educational 
establishments to run their own ICT suites. 
Change Management: The attitudes of various education administrators within and 
outside institutions towards the development of ICT infrastructures are deliberately 
destructive, dysfunctional and insupportable. 
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Conclusion 
ICT is a catalyst for the development of quality teaching and learning in 

educational systems around the world and also channel for fundamental 
transformation of present education practices. Achievements in the ICT penetration 
and usage in Nigeria education system is dependent on the integration of the role of 
ICT application to education for sustainable development. However, to ascertain 
maximum role ICT deployment, funding, culture, language and the society at large 
must be given priority in terms of re-orientation for its adoption. 
 
Recommendation 

Based on the imperativeness on ICT in education, the paper offers the 
following recommendations that could speedily transform the Nigerian system of 
education: 
a.  Government should provide computers, Internet and other ICT related 

infrastructures in schools at all levels across the country for its 
implementation. 

b.  Review IT policy to adequately address the needs for ICT integration in the 
Nigerian education system from nursery to tertiary institutions. 

c.  Adequate fund should be provided for colleges of education for proper 
management of ICT accessories available 

d.  Development and deployment of ICT contents should take cognizance of 
differences in languages, culture, socio-economic conditions. 

e.  The Government must address the policy issues relating to the high taxes and 
custom duties on ICT infrastructure and accessories to make it affordable to 
most people so as to spread the literacy rate. 

f.  Establishment of monitoring, inspection, and evaluation units at all levels of 
education to checkmate strict adherence of adequate ICT curricula 
implementation. 
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