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Abstract

Information and Communication Technology (ICT)
has become a global issue of discourse in almost all
aspect of human endeavour including teaching and
learning. In Nigeria schools, effective teaching and
learning of physics in this modern world can easily
be  carried out using  information  and
communication technology gadgets. Theuse of ICT
such as Internet applications, CD-ROMs, video
technology and various computer attachments and
softwareprograms have caused many changes in
society. This paper reviewed various applications of
ICT in effective teaching andlearning of physics
education; problems militating against using ICT in
science education was highlighted. Suggestion
wasmade for government to establish a well-
Sfurnished ICT laboratories in all schools and many
more.

Keywords: education, ICT, learning, physics,
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I.  Introduction

Learning and academic achievement are inseparable
in Physics teaching. If learning truly takes place it
will be reflected in students academic achievement.
For learning to take place in Physics teaching two
things are imperative; teacher’s knowledge and
learner’s interactions, both are categorized into three
each.

Teacher’s knowledge

Content knowledge: Physics teacher must be
knowledgeable about physics; he/she should know
about theories, concepts, principles and laws.
Pedagogical knowledge: Physics teacher should
know the nature of learning; methods of teaching,
student assessments and classroom management.

Technological knowledge: This deals with the
knowledge and skill to operate and apply
technologies, for instance, using of computers and
projectors. Physics teacher should be able to operate
and apply technologies in physics class.

Learner’s interactions

Learners — teacher interactions: This deals with the
interactions between students and teacher in
teaching and learning process. It includes interaction
during lessons and outside classroom interaction.
Learner - learner interactions: This is interaction in
various group studies either in the class or outside
the classroom. Group studies are important to
students™ learningin Physics.

Learners — environment interaction: This includes
various activities student carried out using
community as learning resources. Community
resources are very important to science learning
(Besty, 2012) especially Physics. Physics is
generally regarded as a science of measurement
(Omosewo, 2009) and considered being abstract in
nature by Adeyemo (2010). Over the years in
Nigeria academic achievement in Physics has been
poor (Aigbomian, 1994; Uguanyi, 1994;
Aiyelabegan, 2003; Akanbi, 2003; Kola, 2007). The
poor achievement is not only a Nigeria problem as
observed by Grande, Tevar, Miranda and Reyes
(2008) that student knowledge in Physics is weak
which has made marks obtained in it low. Wanbugu
and Changeiywo (2008) classified Physics as a
difficult subject, not popular, avoided by students
and with poor performances in Kenya schools.

The Table 1 Show results of Physics students in
WestAfrican Examination Council [WAEC] from
2005 to 2011 in Nigeria.
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Table 1. Students’ Performance in WAEC Physics 2005-2011
S/N YEAR % PASS % FAIL
1 2005 41.50 56.32
2 2006 43.84 55.00
3 2007 43.19 54.61
4 2008 48.26 50.07
5 2009 47.83 47.57
6 2010 51.27 44.67
7 2011 63.94 32.21
Source: WAEC Chief Examiner Report (2005 — 2011), Yaba, Lagos, Nigeria.
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Figure 1: Percentage students’ performance in WAEC Physics 2005 — 2011.

Reasons for this poor achievement cannot
be separated fromdeficiency in teacher™s knowledge
and students” interactionsas highlighted above and
also attributed to many other things;one of such
reasons is teachers strategy according to
Oladejo,Olosunde,Ojebisi and Isola (2011). For
better achievement ofstudents™ in Physics there
should be changes in teachers method of teaching
because using appropriate teaching method is
central to a successful learning of Physics
(Wanbugu and Changeiywo, 2008).

ICT is perceived to be a force to be
reckoned within the 21st century because it has
caused and continues tocause major changes in the
way we live as reported by Ifeanyi (2012).Adeyemo
(2010) opined that the wuse of information
andcommunication technology (ICT) is becoming
an integralpart of Education in many parts of the
globe, Nigeria is notleft behind as ICT gradually
finds its way onto theeducational systems despite
chronic limitations broughtabout by economic
disadvantages. Reference (Ifeanyi, 2012;
Ogunsola&Aboyade, 2005) are of theopinion that
ICT came into being as a result of

relatedtechnologies clearly stated by their functional
usage ininformation access and communication is
centralizedthrough the Internet.

ICT has been changing every aspect of
human life trade,manufacturing communications
service, culture,entertainment, education, research,
defence and globalsecurity (Abdullahi, 2014). The
present pedagogical pattern used inNigerian
classroom does not prepare students for
theinformation, age and globalization, that is, it is
not equippingstudents to live effectively in the
modern age of science andtechnology (Abdullahi,
2014).

Physics is regarded as an abstract subject
by many people. This may be due to the way the
teacher teaches it. If concepts in physics are taught
very well with theaid of ICTs nobody would call it
abstract subject again; it istrue some mechanism
may be complex to explain buttechnology has
solved the problem through educationalsoftware.
Educational software can be wused to teach
difficultconcepts or observe difficult skills in
physics (Aina, 2013). In viewof the above, this
study aims to explore the prospects andchallenges of
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using ICT in teaching and learning process
ofPhysics in Nigerian educational sector.

Importance of ict in teaching and learning
physics

The importance of ICT in education cannot
beoveremphasize. Some of the benefit includes;
improving thequality of instruction.Transforming
the school by improvingschool
management.Enhancing the tools and
environmentfor learning because materials can be
presented by usingmultimedia.Increasing the quality
of student learningthrough the access to the content
through ICT facilities.

Theuse of ICT in teaching and learning is
to give better value tostudents. Teachers could use
ICT in order to facilitatelearning, critical thinking
and peer discussions. ICTassist learners by
developing cognitive skills, criticalthinking skills,
information access, evaluation andsynthesizing
skills. ICT has the ability to improveefficiency in
the educational process, memory retention,increase
motivation as well as deepens understanding.
ICTcan be used to promote collaborative learning
suchas role playing, group problem solving
activities andarticulated projects. ICT allow the
establishment of richnetworks of interconnections
and relations betweenindividuals. ICT provides fast
and accurate feedback tolearners. ICT promote deep
learning and alloweducators to respond better to
different needs of differentlearners.

The Relevance of LC.T Integration to the
Teaching and Learning of Physics

The use of information and communication
technology (ICT) in the teaching and learning of
physics can be relevant in the following ways:

i. Aids Understanding of Physics Concepts

The use of information and communication gadgets
helps students in understanding some difficult
physics concepts like force and motion of
Newtonian mechanics. Computer power points
could be used by the teacher to demonstrate the
motion of a free falling body acting upon by the
force of gravity. As they see they learn better. The
use of internet provides the best alternative platform
for sharing of ideas and knowledge during teaching
learning process. To this effect many evidences
have shown that learners learn more effectively
when they are engaged inusing internet. For
example Watson (1993) investigated the impact of
internet use on pupils! achievements inscience and
provided evidence that pupils spent longer time on
learning, changes in pupils’ attitude and motivation
for learning have also been discovered. Also Crook
(1991) in a review of a range of internet use in

science curriculum showed that students using
internet took greater responsibilities of their own
teaching when they are engaged in using internet.

ii. Promotes Interactive Learning of Physics

The use of ICT facilities can promote interactive
learning of physics where both the teachers and the
students can explore the teacher ideas and receive
feed back within the short-possible time. Internet
allows increased and intensive interaction among
learners thereby developing their research and study
skills (Owolabi and Dansu,2006).

Interactive and collaborative teaching and learning
of physics help both the teacher and students to have
new ideas, knowledge and practice physics by doing
and this can virtually help in refining their
understanding and receive feed back during the
teaching and learning process.

iii. Promotes Problem Solving Abilities

The use of ICT facilities can help students to
develop problem solving abilities. For example, if a
physics teacher is engaged in the guided discovery
method of teaching, he can provide the students with
the general principle on any concepts in physics,
then the students on their own part will find the
solution to the problem themselves. During the
process of finding the solution to the problems by
the students, the skills of problem solving is
acquired through the use of ICT facilities.

iv. Promotes Innovative Thinking

The use of ICT facilities by the physics teachers and
students could help in developing innovative
thinking. As the student and the teacher are engaged
in searching for information on the internet, they are
likely to come across the innovations of the great
scientists and physics alike.

Through the simultaneous use of audio, text,
multicolor images, graphics, motion, ICT gives
ample and exceptional opportunities to the students
to develop capacities to increase their ability to
innovate (Aduwa-Ogiegbaen and lyamu, 2005).

v. Promotes Communication

The traditional mode of communication of face to
face between the teacher and the students can be
wiped out with the use of ICT facilities. For
example if both physics teachers and the students
are ICT compliant, the teacher can, send in
assignments to the individual students via the
internet. The students as well can communicate the
solutions to the problem back to the teacher via the
same channel. According to Ogunleye (2004), word
processing is important for teachers as it can be used
to write reports, prepare homework for students,
report the findings of their investigation, keeping
records such as lesson plans, teaching notes and
programme of study.

vi. Promotes Conservation/Retention of Ideas
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The use of ICT gadgets by the students will help in
the conservation or retention of ideas. When
students are allowed to source for the solutions of
their problems via the internet, the ideas or
knowledge obtained could be ‘conserved or retained
since participatory learning is involved.

Factors hampering the successful use of ICT in
Nigerian schools.

These include:

i. Inadequate Power and Energy Supply

The way electricity is distributed and supplied in
this country is not encouraging. There is no part of
Nigeria today that experience 24 hours regular
electricity supply. It is pertinent to note that ICT
facilities require constant electricity supply for their
smooth operations. There is no technological subject
that can be offered anywhere and at any level
without regular electricity supply (Aderounmu,
2006). Physics is one of the subjects that require a
steady electricity supply in teaching and learning.

ii. Lack of Trained Manpower

Another dwindling problem facing the successful
use of ICT in Nigerian secondary schools is lack of
skill manpower to handle the ICT facilities.
According to Aduwa-Ogiegbaen and lyamu (2006),
Nigeria does mnot only lack information
infrastructure, she also lacks the human skills and
knowledge to fully integrate ICT into secondary
education.

iii. Lack of Accessibility of ICT Facilities

Another lingering problem is non- accessibility of
ICT facilities by both students and their teachers.
Even the higher institutions like universities,
colleges of education are affected by this problem.
Very fewuniversities, colleges of education and
polytechnics are well connected to the internet let
alone secondary schools. In Nigeria there are few
internet providers that provide internet to Nigerians,
such internet providers are made up of Nigerians
who in partnership with foreign information and
communication companies (Aduwa-Ogiegbaen and
lyamu, 2005). The rate at which the internet service
providers in Nigeria are chargingper hour for
browsing is too high and this has made their users
mainly students to lack access to the internet.

iv. Cost of ICT Facilities

The prices of ICT facilities like computer hardware,
software and internet service are still so exorbitant
in Nigeria when compared with the developed
nations like U.S.A, Japan, Germany and so on. This
cost problem has made most of our schools left-
unconnected. Ogiegbaen and lyamu (2005) said that
the prices of hardware and software continues to
drop in most developed countries, but in developing

countries, such as Nigeria, the cost of computer is
several times more expensive.

Way Forward

In order to ensure the integration of ICT's in
Nigerian schools, the following strategies could be
used.

1. State and federal governments should establish
electricity generating plants that will provide
constant electricity supply in both urban and semi-
urban and rural schools.

2. Government at all levels in collaboration with the
foreign companies should initiate all secondary
schools internet networking programme (ASSINP).
This will go a long way in bringing ICT to the door
steps of Nigerian secondary school students.

3. Governments in collaboration with non-
governmental organisation (NGO's) should put
heads together to train science teachers on how to
use, operate and repair ICT facilities. When teachers
are able to do these, then the integration of ICT in
Nigerian secondary schools will not be a problem.

4. To reduce the cost of computer hardware,
software and internet connectivity in the country,
government at all levels should liaise with foreign
companies to reduce the price of the commodity at
source before importation.

5. In order for teachers and students to have access
to ICT facilities, government and non

governmental organisations (NGO's) should buy
enough functional ICT facilities and distribute to
schools or they buy and sell to individuals at
affordable price

6.Teachers should be able to create effective
digitalpresentations using common tools for
preparing slide shows,videos and podcasts.
7.Teachers should have the ability to differentiate
instructionwith digital media.

8.Teachers should be able to capture and edit
images, audioand video.

9.Teachers should be able to produce digital
multimediaeducational experiences.

10.Teachers should be able to employ new media
devices forteaching and learning.

11.Teachers should have the ability to communicate
usingdigital tools.

12.The teacher should be able to choose the most
appropriateresearch tools and databases, and applies
the most effectivesearch techniques, to produce
useful and safe onlineresources in the classroom.

II.  Conclusion
The use of information communication
technology asadditional instruments for teaching
and learning Physics islacking in Nigeria
educational sector. There is urgent needfor the
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development of an ICT friendly curriculum [5]. Aduwa-Ogiegbaen, S.E. &lyamu, E.O.S.

inPhysics and other subjects in Nigeria schools.This
will provide the pathway for easy application of ICT
inteaching and learning

The concept of ICT, relevance of
integration of ICT to the teaching and learning of
physics, the challenges and the way forward were
discussed. It has been observed that the integration
ofICT into physics curriculum will aid students
understanding of physics concepts, promote
interactive learning of physics, innovative thinking,
communication between teachers and students and
conservation or retention of ideas amongst students.

Going by the issues discussed in this paper,
it has become necessary for the Nigerian
government to look into the issues raised with keen
interest in order to salvage the educational system of
this country from total decay.

III. Recommendation
ICT laboratories should be established in all schools
andfund be made available to purchase computers
and other ICTequipment.
More trained computer teachers should be employed
andthose physics teachers who are not computer
literate shouldbe mandated to go for computer
training.
Government should make it mandatory for science
teachersparticularly physics teachers to always
attend seminar,workshop, conference and refresher
course in computer.Government should provide all
physics teachers with laptop.
Government should work hard to solve problem of
powerfailure in the country
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