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Abstract 
The use of Information and Communication Technology is receiving more 
attention globally thus creating access to more information thereby 
enhancing greater and improved pedagogy as well as the learning outcomes. 
This paper discusses the information and communication technology as a 
veritable tool for improving teaching and learning in tertiary institutions in 
Nigeria. It also x-rays the paradigm shift from traditional pedagogical 
methods, present instructional procedures as well as the utilization of ICT in 
teaching and learning. Factors that influence the use of ICT in teaching and 
learning were also highlighted. The paper concludes that ICT is used for the 
improvement of teaching and learning and also in reshaping and 
restructuring of education in terms of technological and pedagogical 
innovations. It was recommended among others that teachers in Nigerian 
tertiary institutions should be trained not only to be competent in the use of 
ICT but also in its integration in instructional activities in the classroom 
which can be achieved through pre-service or in-service training and 
retraining of teachers. 
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Education in the world is considered as a life transforming activity which 
empowers its receivers to make positive contributions to the development of the 
society. The application and integration of Information and Communication 
Technology (ICT) in teaching and learning is seen as a priority that helps in tapping 
other resources that aid national development. It is difficult to imagine a day to day 
living in our contemporary society without ICT and computer systems. Transactions 
and interactions are characterized by wireless ICT, computer networking, satellite 
transmissions and so on. It is the indispensability of being well informed in human life 
that made the world to perceive and equally turn into global village as data and 
information can be exchanged by people and organizations within a few seconds. New 
educational activities therefore, involve training of the students to become digitalized 
and globalized citizens otherwise the educational system will be a failure. (Alabi, 
2011). 
 

Information and Communication Technology is a term that indicates the 
advancement in the technological coverage of information, communication and 
broadcasting technology. It involves the combination of micro electronics, computer 
hardware, software and telecommunication that are used to gather, retrieve, record, 
process, analyze and transmit information. It is believed to be a scientific method of 
sharing, exchanging, processing and sending or moving information from one place to 
the other as well as from one person to another. It also refers to all the technology used 
to handle telecommunications, broadcasts media, audio visual processing and 
transmission systems, network based control and monitoring functions. (Alabi, 2011).  
 

The burning desire for the utilization of ICT in the instructional process to 
promote the standard of education that will help for a quick response to the challenges 
of educational globalization makes it imperative to exploit the potentials of ICT. This 
will help to build the professional competence of the teachers, develop their 
proficiency in classroom teaching and learning process and enhance the general 
classroom management. (Jegede, 2004). Furthermore, the call for effective utilization 
of ICT in schools is intended to give the students the needed information and exposures 
that will get them fully prepared to face the future challenges that accrue due to the 
global changes. ICT is used to enhance teaching and learning through its dynamic, 
interactive and engaging contents which provide opportunities for individualized 
instruction. It has the potential to accelerate, enrich and deepen skills, motivate and 
engage the students in learning and create economic viability for tomorrow’s workers. 
It provides teaching and learning opportunities within the school in more efficient and 
productive ways, thereby engendering a variety of tools to enhance and facilitate 
teachers professional activities (Oyedeji, Sahu, & Oluwalola, 2009). 
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ICT as we know should be an integral part of teaching and learning process 
because it helps to convey needed information from the teachers to the students. Its 
goal is to give the students a more rounded academic preparation that will make them 
feel more at home and un-intimidated in the digitalized academic community. In recent 
time, the use of ICT can take place in various ways including face to face, use of 
technology, manual or electronic projector correspondences, technology of  post, fax, 
courier or e-mail, printed media, printed books, charts, maps, photographs, written or 
textual materials, audiocassettes, radio broadcasts, video cassettes, telephone, 
teleconferencing, video discs, computers, as well as use of multimedia networks 
system consisting of internet, or World Wide Web (WWW) intranet, Local Area 
Network (LAN), Wide Area Network (WAN). All the professional trainings in the use 
of the above-mentioned are needed in meeting the educational agenda of the 
Millennium Development Goals Projects (MDGP). In the world today, the roles of ICT 
are yet to be mainstreamed to assist the developing countries including Nigeria in 
integrating ICT in their teaching and learning activities so as to address the educational 
problems as well master the use of  ICT as an effective tool to achieve the set 
educational objectives. The focus of this paper is to explore the roles and uses of ICT 
as a tool for improving teaching and learning in schools 
 
Utilization of ICT in Pedagogical Practices - The Paradigm Shifts 

Information and communication technology has transformed as one of the 
means by which we become informed so as to remain up to date with many world 
events and areas of personal interest as well as further our reading and writing 
potentials. Books and journals are no longer the first or primary sources of data or 
information. There is a great reliance on videos, animation, images, and so on to 
acquire the needed information and data. Internet has accelerated this phenomenon. 
Donaldson (2007) asserted that the global society has initiated a shift of emphasis from 
the natural or traditional resource based educational development to that of knowledge 
based resource where ICT is a viable tool for uplifting the standard of education in 
many nations of the world. As succinctly stated by Vikoo (2013), in the past few years 
the world has witnessed a phenomenal growth in communication technology, computer 
networking and information technology. Resta (2002) added that the development of 
new broadband communication services and convergence of telecommunication with 
computers have created numerous possibilities to use a variety of new technological 
tools for teaching and learning activities. The integration of computers and 
communications offers unprecedented opportunities to the education systems which 
helps educationists to be capable of integrating, enhancing and interacting with each 
other to cover a wide geographical distance in meaningful ways to achieving learning 
objectives.  
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Donaldson (2007) pointed out that education around the world is experiencing 
major paradigm shifts from in the educational practices chalk and talk to teaching and 
learning under the umbrella of ICT, whereby drills, practices, rules and procedures 
were more adaptive in earlier days but learning, through projects and problems, inquiry 
and design, discovery and invention, creativity and diversity, action, reflection and so 
on are more fitted for the present times. The hallmark of this learning transition is from 
teacher centered to learner centered. Zhu (2003) aptly observed that during the last 
three decades, the changes in educational environment have been phenomenal, the 
model, focus or roles of the learner and technology have changed drastically from 
traditional instruction to information instruction environment as depicted below 
according to Majumder (2006). 
 
Changes in Teaching-Learning Environment 
Model Focus Role of learner Technology 

Traditional Teacher Passive Chalk & Talk 

Information Learner Active Personal Computer 

Knowledge Group Adaptive PC + Network 

 
He continued by pointing out that learner centered instruction can create a 

more interactive and engaging learning environment for the teachers and learners. This 
new environment also involves a change in roles of both but that of the teacher will 
change from knowledge transmitter to that of a facilitator, knowledge navigator and 
sometimes as a co-learner. The new role of the teachers demands a new way of 
thinking and understanding of the new version of learning process where the learners 
will have more responsibilities of their own learning as they seek out, find, synthesize 
and share their knowledge with others. ICT provides powerful tools to support the shift 
from teacher centered to learner centered. The major shifts have been summarized in a 
tabular form below:- 
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Changes in Teacher’s Roles 
From a transmitter of knowledge To a facilitator of knowledge 

From a controller of knowledge To creator of learning environment 

From always being an expert To a collaborator & co-learner 

From learning the use ICT To using ICT to enhance learning 

From a didactive expository To an interactive/ experimental/ exploratory 

 
Changes in Learner’s Roles 

From a passive learner To an active learner 

From a reproducer of knowledge To a producer of knowledge 

From a dependent learner To an autonomous learner 

From a solitary learner To a collaborative learner 

From solely learning the content To learning how to think/create and 
communicate 

 
Changes in Curricular and Delivery 

From memorizing facts To inquiry based 

From artificial teaching exercise To authentic learning 

From rigid delivery To open & flexible delivery 

From fixed timed space To anytime & anywhere 

From single path progression To multi path progression 

 
Changes in Media Application 

From single sensory stimulation To multi sensory stimulation 

From single media application To multimedia application 
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From delivery of information To exchange of information 

From monologue communication To dialogue & collaborative 

From analogue resources To digital resources 

 
All these changes taking place in learning and they demand new learning 

environments to effectively harness the power of ICT to improve learning. ICT has the 
potential to transform the nature of education where, when, and the way learning takes 
place. It will facilitate the emergence of responsible knowledge society emphasizing 
lifelong learning with meaningful and enjoyable learning experiences. The major 
emphasis of infusing ICT in the classroom is such that it improves learning, motivates 
and engages learners, promotes collaboration, fosters inquiry and exploration and 
creates a new learner - centered learning culture. National Science Teachers 
Association (NSTA) (1998) asserted that ICT permits the move from reproductive 
model of teaching and learning to an independent, autonomous learning model that 
promotes initiation of creativity and critical thinking with independent researches. 
Here, learners are expected to collect, select, analyze, organize, extend, transform and 
present knowledge using ICT in an authentic and active learning process while teachers 
are to create a new flexible and open learning environment with interactive, 
experimental and multimedia based delivery system. The use of ICT in teaching has 
provided for interactive, flexible and convenient environment that opens up 
opportunities for learning because it enables the learner to access, extend, transform 
and share ideas and information in multi modal communication styles and format. The 
teacher is provided with the opportunity to expose the learners to learning resources, 
spaces, so as to promote learner - centered and collaborative learning principles, thus 
enhancing critical thinking, creative thinking and problem solving skills 
 
Utilization of ICT in Teaching and Learning (Pedagogical Practices) 

Mere learning ICT skills is not enough but using it to improve teaching and 
learning is the key for teaching learning technology integration. Etesike (2013) 
observed that ICT has permeated every aspect of education and that there is an 
indication that its use can help to improve teaching, learning and scientific literacy. He 
therefore enumerated some of the uses of ICT in schools such as an instructional aid, as 
a course of instruction, as a tool for educational administration, tool for higher 
technological development and a tool for both economic growth and development. ICT 
devices that are used in teaching and learning process help in the effectiveness and 
efficiency of classroom instruction, time management provides the learners with novel 
electronic information, communication system, new opportunities for information 
presentation, storage of large amount of information, logical and speedy retrieval of 
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information and so on. These are the conditions for effective teaching and learning. 
Furthermore, multimedia software applications such as texts, graphics, audio, video 
clips, animation and so on are used to present the content of the scheme of work for 
easier and better understanding (Etesike, 2013). Resta (2002) added that teachers use 
ICT to construct and provide electronic teaching and learning environment that are 
based on specific knowledge basis. With effective use of multimedia, instructional 
materials, the different categories of learners are given the opportunity to review the 
topic at their own pace and in accordance to their individual interests, needs and 
cognitive process. It also helps in individualized instruction with in-built evaluation 
questions and scores thus, producing profound changes in learning outcomes when it is 
being used along with face to face instruction. Dike (1996) asserted that ICT is used in 
the classroom as an instructional aid. Computers perform so many functions during 
teaching and learning session in the classroom because some information that cannot 
be found in recommended textbooks could easily be downloaded for academic 
development. ICT encourages active participation of learners in classroom interaction. 
Constant use of multimedia helps them to develop the attitudes, capabilities and 
abilities to assimilate the learning experiences that have been exposed to them. Some 
of the ICT devices used to enhance teaching and learning are: 
 
Word processor: This is a software application programme or electronic device or 
machine for storing, manipulating and formatting texts entered from a keyboard and 
provide for printing out. It helps the teacher to prepare lesson plans and compile lesson 
materials for her lecture and provides opportunities for drafting phase, editing phase, 
revising phase and finally publishing the lesson plans and content as well as avoiding 
repetition and duplication of information. It also helps the students improve on their 
writing skills by correcting some spelling errors, draw certain things using graphics and 
also save multiple versions of documents. 
 
CD-ROM: This is the short form of compact disk read only memory and it is an 
optical disk capable of storing large amount of data. They are used to store words, 
sounds, images, databases of other information. It helps both the teachers and learners 
to assess files and other needed information.  
 
Hypertext and Hypermedia: Hypertext is a text which contains links to other texts by 
providing guidance to literature documents while hypermedia is a non linear medium 
of information which includes graphics, video, audio plain texts and so on. World 
Wide Web (WWW) is an example of hypermedia that is delivered through electronic 
pages through media players and web browsers. They help both the teachers and the 
learners to gain access to wide array of information to produce hypertext materials, 
text, graphics and so on. It also helps to import images, texts and music from the 
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clipboard arts, videodisks or CDROM which are stored in Random Access Memory 
(RAM) of the computer (Dike, 1996). 
 
Computer Mediated Communication: This is defined as a communication that 
occurs through the use of two or more electronic devices such as instant messaging, 
email, text messaging, chat rooms. It is a text-based interaction. It is a non verbal 
communication. This helps to motivate the learners to participate in the teaching 
instruction as it makes them feel equal and less inhibited or withdrawn when compared 
to face to face learning. The slow learners get adjusted because they learn at their own 
pace. It also helps them to develop social interaction and cognitive interdependency. 
 
Computer Simulations: This is a technique of representing the real world by a 
computer programme which stimulates an abstract model. It can also be seen as a three 
dimensional (3D) computer graphics model using specialized software. It helps the 
students to gain new insights into new science and technology. It is often less 
expensive, less time consuming but more effective. It is preferred to the inquiry or 
discovery methods of instruction as it allows the learners to see microscopic substances 
or even sub atomic particles of elements. 
 
Video Disc: This is a general term for a laser or stylus readable-random access disc 
that contains both audio and analogue video signals. The most popular video disc is 
digital versatile disc (DVD) that has a special monitor or with the aid of computer used 
to display video or sound from the video disc and some computer generated texts, 
images or graphics. It helps to display information in more dynamic and visual ways 
than textbooks and journals. Teachers and learners get access to instant information 
that aid teaching and learning (Jonassen, 2000). 
 
Factors Influencing the Use of ICT in Teaching and Learning 
Teacher Factor: The use of ICT in education provokes a continuous change in the 
roles and the mission of teachers. Jonassen (2000) was of the view that the future of 
teaching is largely in the hands of the education providers. Teachers are the portals 
through which students are given the opportunities to incorporate forms of computer 
enhanced learning in education which requires teacher's new specific competencies, 
new ways of accessing knowledge and new type of cooperation and collaboration in 
the classroom. Akomolafe (2010) outlined that ICT constitutes new tools in the hands 
of teachers therefore they are the key forces in tapping ICT-facilitated learning 
opportunities. Jonnason (2000) continued by stressing that many people still lack the 
knowledge, skills and attitudes to effectively use ICT as tools that enhance learning. 
United Nations Educational Scientific and Cultural Organization (UNICEF) (2003) 
posits that there is a dramatic growth in the availability of technology in schools and 
there are still a great deal of evidences that teachers are yet to incorporate ICT in 
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teaching and learning as expected. It continued by pointing out that the limited use of 
ICT by teachers are likely to be due to various factors such as teachers lack of 
knowledge and skills in the usage of computer, beliefs, expertise as well as lack of the 
requisite facilities. Teachers require not only training in computer literacy but also 
acquainted with strategies that are needed to enable them fully integrate ICT as 
pedagogical tool in the classroom to enhance teaching and learning. Below are some of 
the problems the teachers have that influence the use of ICT in teaching and learning  
 

i. Lack of teachers confidence and computer anxiety. 
ii. Teachers incompetence due to lack of training and possession of needed skills 

and knowledge. 
iii. Lack of access to ICT tools and resources due to lack of hardware, poor    

organization, quality and inadequate software. 
iv. Lack of time to use ICT tools as a result of limited time in the school's 

timetable.  
v. Lack of technical support, telecommunication and other infrastructures.         

vi. Lack of effective technological leadership. 
vii. Lack of incentives. 

viii. Lack of teacher's participation in planning of ICT integration in schools.  
ix. (Resta, 2002) 

 
Educational Policies, Planning and ICT Curricula 

One of the major factors that influence the use of ICT in teaching and learning 
is its full integration in the education programme. Obanya (2004) observed an ugly 
situation were those who are concerned with the current educational reforms in Nigeria 
have aimed at everything else but skipped ICT pedagogical practices in policy 
formulation. This should be seen as one of the major and fundamental tools towards the 
acquisition of technological knowledge and skills. Since pedagogy is closely related to 
the teacher, utilization of ICT tools in teaching, helps to supplement the teacher's task 
of expressing abstract ideas or concepts. What the forgoing suggests is that there is 
urgent need for curricular review to respond adequately to the challenges of ICT. 
UNESCO (2003) also stressed that the curricular should be more practically oriented 
with clear guidelines for ICT activities to be taking place in schools. It continued by 
highlighting that the formulation of educational policies and planning of curricular 
innovations that need the provision of ICT certainly require conscious planning and the 
commitment of those who care most about excellent education, this will be of immense 
benefit for all the students, school administrators, teachers, parents and other members 
of the community. This issue of integration of ICT into educational curriculum is not 
only about the introduction of new devices to enhance learning and teaching 
effectiveness, but should include their major roles in the student's academic 
performance and their relevance in the world of work. 
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Infrastructure, Facilities and Tools: Before any ICT based programme is launched, 
policy makers, planners and administrators must carefully consider the following: 
i. Are there appropriate spaces to house ICT devices and tools? 
ii. Are electricity, telephone and internet services available? 
iii. Are computers available to schools and individuals which will be used in 

teaching and learning?  
 

ICT and its tools no doubts have great potentials in educational planning, 
management and administration. They are great tools in the present digitalized era in 
our educational sector. At this juncture, the major question here is can ICT be 
effectively utilized in Nigeria to meet with the challenges of global information 
communication age? Etesike (2013) recognized one the major constraints to effective 
utilization of ICT as lack of essential infrastructures and facilities such as computers, 
telephone lines, electricity supply, good communication networks and many others. 
Most of these are not available in rural areas in the country. Even where they are 
available, majority are not functioning. Jegede (2004) observed that more than half of 
the total population of Nigeria cannot boast of radio, television, mobile phone, personal 
computer, satellite television or even make use of internet services. He also highlighted 
that the reasons are poor power supply, poor communication system, poor road 
network, non maintenance of the available facilities coupled with the poverty level that 
has continued to be on the increase.  
 
Conclusion  
 Teaching and learning desire the use of ICT not only as a tool in the classroom 
to enhance teaching and learning but to reshape education in terms of technological and 
pedagogical innovations . Adoption of ICT in teaching and learning will lead to a 
wedlock between technology and education which enhances the inter activity between 
the teacher and the learner. Furthermore, the constant training and retraining of 
teachers in the use of ICT will continue to yield positive learning outcomes therefore, 
the utilization of ICT tools in instructional delivery is seen as very effective in the 
advancement, progress and development of education globally. 
 
Recommendations 
 To effectively utilize ICT tools in improving teaching and learning, the 
following recommendations are made 

1. Staff development programmes should be intensified to train and retrain the 
teachers for them to be computer literate. This can be achieved through 
workshops, conferences and seminars. 

2. Our educational policies should be such that will make the classrooms in 
tertiary institutions to be activity based and practical oriented with ICT device 
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such as computers, which will enable the learners to actively participate in the 
teaching learning activities. 

3. Teachers in Nigerian tertiary institutions should be trained not only to be 
competent in the use of ICT but also in its integration and use in instructional 
activities in the classroom which can be achieved through pre-service or in-
service training and retraining. 

4. Teachers training institutions in Nigeria should develop programmes of ICT in 
education for all the would - be teachers apart from those who are studying 
Computer Science. 

5. There should be adequate provision of funds for the procurement of ICT 
infrastructures and other needed facilities such as well equipped computer 
laboratories and workshops. 
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