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Abstract—Student teachers should be prepared to integrate information and communication technology (ICT) into their future
teaching and learning practices. Despite the increased availability and support for ICT integration, relatively few teachers intend to
integrate ICT into their teaching activities. The available research has thus far mainly focused on isolated teacher related variables to
explain the weak level of ICT integration. Also, most of this research was set up in Western settings. The present study centers on the
impact of India student teachers’ gender, constructivist teaching beliefs, teaching self-efficacy, computer self-efficacy, and computer
attitudes on their prospective ICT use. Results show that prospective ICT integration significantly correlates with all teacher related
variables, except for gender. Building on the results of a path analysis model, prospective ICT integration could be directly predicted on
the base of teacher thinking variables (constructivist teaching beliefs, teacher self-efficacy, computer self-efficacy and computer
attitudes in education), and indirectly by the gender of the student teachers. Implications for teacher education and further research are

discussed..

Index Terms— Computer attitudes, ICT integration, Teacher education

I.  INTRODUCTION

What is the relevance of Information and
Communication Technology (ICT) in Education? There
are two issues we need to understand. The first one is the
very meaning of ICT. Why is the expression ICT used
instead of computers? The second one is how we can
incorporate ICT for enhancing learning.

The very expression Information and Communication
Technology has lots of ideas in it. It is not just using
gadgets. The focus is on what is being transacted through
this medium. We have information technology and
communication technology. Managing of large quantities
of information and communicating the same to the
concerned people is the need of the hour. Hence the name
ICT. It is a very comprehensive expression. It is not
limited to the computers or the internet. It ranges from the
use of FM radio to the use of satellite for communication.
It includes both the form and essence of communication.
ICT has the potential to make learning more experiential.
Moreover the large amount of data, visuals available on
any topic can be brought to the classroom from all over the
world. That is why ICT has been considered an emerging
area with lots of potential for making educational process
more meaningful. Information and communication
technologies (ICTs)—which include radio and television,
as well as newer digital technologies such as computers

and the Internet—have been touted as potentially powerful
enabling tools for educational change and reform. When
used appropriately, different ICTs are said to help expand
access to education, strengthen the relevance of education
to the increasingly digital workplace, and raise educational
quality by, among others, helping make teaching and
learning into an engaging, active process connected to real
life.

However, the experience of introducing different ICTs
in the classroom and other educational settings all over the
world over the past several decades suggests that the full
realization of the potential educational benefits of ICTs is
not automatic. The effective integration of ICTs into the
educational system is a complex, multifaceted process that
involves not just technology—indeed, given enough initial
capital, getting the technology is the easiest part!—but also
curriculum and pedagogy, institutional readiness, teacher
competencies, and long-term financing, among others.

This primer is intended to help policymakers in
developing countries define a framework for the
appropriate and effective use of ICTs in their educational
systems by first providing a brief overview of the potential
benefits of ICT use in education and the ways by which
different ICTs have been used in education thus far.
Second, it addresses the four broad issues in the use of
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ICTs in education—effectiveness, cost, equity, and
sustainability. The primer concludes with a discussion of
five key challenges that policymakers in developing
countries must reckon with when making decisions about
the integration of ICTs in education, namely, educational
policy and planning, infrastructure, capacity building,
language and content, and finance

The aim and objectives of ICT implementation in
education:

1) To implement the principle of life-long learning /
education.

2) To increase a variety of educational services and
medium / method

3) To promote equal opportunities to obtain education
and information.

4) To develop a system of collecting and
disseminating educational information.

5) To promote technology literacy of all citizens,
especially for students.

6) To develop distance education with national
contents.

7) To promote the culture of learning at school
(development of learning skills, expansion of optional
education, open source of education, etc.)

8) To promote the culture of learning at school
(development of learning skills, expansion of optional
education, open source of education, etc)

ICTs help expand access to education

ICTs are potentially powerful tool for extending
educational opportunities, both formal and non-formal, to
previously underserved constituencies—scattered and rural
populations, groups traditionally excluded from education
due to cultural or social reasons such as ethnic minorities,
girls and women, persons with disabilities, and the elderly,
as well as all others who for reasons of cost or because of
time constraints are unable to enroll on campus.

Anytime, anywhere.-One defining feature of ICTs is
their ability to transcend time and space. ICTs make
possible asynchronous learning, or learning characterized
by a time lag between the delivery of instruction and its
reception by learners. Online course materials, for
example, may be accessed 24 hours a day, 7 days a week.
ICT-based educational delivery (e.g., educational
programming broadcast over radio or television) also
dispenses with the need for all learners and the instructor
to be in one physical location. Additionally, certain types
of ICTs, such as teleconferencing technologies, enable
instruction to be received simultaneously by multiple,

geographically dispersed learners (i.e., synchronous
learning).

Access to remote learning resources.-Teachers and
learners no longer have to 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 any time
of the day and by an unlimited number of people. This is
particularly significant for many schools in developing
countries, and even some in developed countries, that have
limited and outdated library resources. ICTs also facilitate
access to resource persons— mentors, experts, researchers,
professionals, business leaders, and peers—all over the
world.

ICTs help improve the quality of education

Improving the quality of education and training is a
critical issue, particularly at a time of educational
expansion. ICTs can enhance the quality of education in
several ways: by increasing learner motivation and
engagement, by facilitating the acquisition of basic skills,
and by enhancing teacher training. ICTs are also
transformational tools which, when used appropriately, can
promote the shift to a learner-centered environment.

Motivating to learn- ICTs such as videos, television
and multimedia computer software that combine text,
sound, and colorful, moving images can be used to provide
challenging and authentic content that will engage the
student in the learning process. Interactive radio likewise
makes use of sound effects, songs, dramatizations, comic
skits, and other performance conventions to compel the
students to listen and become involved in the lessons being
delivered. More so than any other type of ICT, networked
computers with Internet connectivity can increase learner
motivation as it combines the media richness and
interactivity of other ICTs with the opportunity to connect
with real people and to participate in real world events.

Facilitating the acquisition of basic skills - The
transmission of basic skills and concepts that are the
foundation of higher order thinking skills and creativity
can be facilitated by ICTs through drill and practice.
Educational television programs such as Sesame Street use
repetition and reinforcement to teach the alphabet,
numbers, colors, shapes and other basic concepts. Most of
the early uses of computers were for computer-based
learning (also called computer-assisted instruction) that
focused on mastery of skills and content through repetition
and reinforcement. (See section below on Computer-Based
Learning.)
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Enhancing teacher training -ICTs have also been
used to improve access to and the quality of teacher
training. For example, institutions like the Cyber Teacher
Training Center (CTTC) in South Korea are taking
advantage of the Internet to provide better teacher
professional development opportunities to in-service
teachers. The government-funded CTTC, established in
1997, offers self-directed, self-paced Web-based courses
for primary and secondary school teachers. Courses
include “Computers in the Information
Society,”Education Reform,” and “Future Society and
Education.” Online tutorials are also offered, with some
courses requiring occasional face-to-face meetings. In
China, large-scale radio-and television-based teacher
education has for many years been conducted by the China
Central Radio and TV University, the Shanghai Radio and
TV University and many other RTVUs in the country. At
Indira Gandhi National Open University, satellite-based
one-way Video- and two-way audio-conferencing was held
in 1996, supplemented by print-materials and recorded
video, to train 910 primary school teachers and facilitators
from 20 district training institutes in Karnataka State. The
teachers interacted with remote lecturers by telephone and
fax.

ICT and Teacher Training

a) Teachers are no longer dispensers of knowledge but
proactive facilitators.

b) Redefining the role of the teacher in the new
information age.

¢) The quality of teachers as a predictor of student
learning therefore the importance of teacher training is
heightened- in this light what is the role of ICT as a tool
facilitating teacher training Vikramshila Education
Resource Society Shikshak Sammelan 2009, ICT for
Quality Education.

d) Bringing teachers to ICT rather than taking ICT to
teachers- relevance in developing nations.

Many teachers are reluctant to use ICTs, especially
computers and the internet. Some of the reasons for this
reluctance include: poor software design, Skepticism about
the effectiveness of computers in improving learning
outcomes, lack of administrative support, Increased time
and effort needed to learn the technology and how to use it
for teaching, The fear of losing their authority in the
classroom as it becomes more learner-centered.

The impact of ICT on when and where students learn

In the past educational institutions have provided little
choice for students in terms of the method and manner in
which programs have been delivered. Students have
typically been forced to accept what has been delivered

and institutions have tended to be quite staid and
traditional in terms of the delivery of their programs. ICT
applications provide many options and choices and many
institutions are now creating competitive edges for
themselves through the choices they are offering students.
These choices extend from when students can choose to
learn to where they learn.

a. any place learning

The concept of flexibility in the delivery place of
educational programs is not new. Educational institutions
have been offering programs at a distance for many years
and there has been a vast amount of research and
development associated with establishing effective
practices and procedures in off-campus teaching and
learning. Use of the technology, however, has extended the
scope of this activity and whereas previously off-campus
delivery was an option for students who were unable to
attend campuses, today, many more students are able to
make this choice through technology-facilitated learning
settings. The scope and extent of this activity is
demonstrated in some of the examples below.

e In many instances traditional classroom learning has
given way to learning in work-based settings with students
able to access courses and programs from their workplace.
The advantages of education and training at the point of
need relate not only to convenience but include cost
savings associated with travel and time away from work,
and also situation and application of the learning activities
within relevant and meaningful contexts.

eThe communications capabilities of modern
technologies provide opportunities for many learners to
enroll in courses offered by external institutions rather than
those situated locally. These opportunities provide such
advantages as extended course offerings and eclectic class
cohorts comprised of students of differing backgrounds,
cultures and perspectives.

e The freedoms of choice provided by programs that
can be accessed at any place are also supporting the
delivery of programs with units and courses from a variety
of institutions, There are now countless ways for students
completing undergraduate degrees for example, to study
units for a single degree, through a number of different
institutions, an activity that provides considerable diversity
and choice for students in the programs they complete.

b. anytime learning

In concert with geographical flexibility, technology-
facilitated educational programs also remove many of the
temporal constraints that face learners with special needs .
Students are starting to appreciate the capability to
undertake education anywhere, anytime and any place.
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This flexibility has heightened the availability of just-in-
time learning and provided learning opportunities for many
more learners who previously were constrained by other
commitments. -

Through online technologies learning has become an
activity that is no longer set within programmed schedules
and slots. Learners are free to participate in learning
activities when time permits and these freedoms have
greatly increased the opportunities for many students to
participate in formal programs.

-@ The wide variety of technologies that support
learning are able to provide asynchronous supports for
learning so that the need for real-time participation can be
avoided while the advantages of communication and
collaboration with other learners is retained.

e- As well as learning at anytime, teachers are also
finding the capabilities of teaching at any time to be
opportunistic and able to be used to advantage. Mobile
technologies and seamless communications technologies
support 24x7 teaching and learning. Choosing how much
time will be used within the 24x7 envelope and what
periods of time are challenges that will face the educators
of the future.

oThe continued and increased use of ICTs in education
in years to come, will serve to increase the temporal and
geographical opportunities that are currently experienced.
Advancements in learning opportunities tend to be held
back by the ICT capabilities of the lowest common
denominator, namely the students with the least access to
ICT. As ICT access increases among stuednts so too will
these opportunities.

Il. EMERGING ISSUES

A number of other issues have emerged from the
uptake of technology whose impacts have yet to be fully
explored. These include changes to the makeup of the
teacher pool, changes to the profile of who are the learners
in our courses and paramount in all of this, changes in the
costing and economics of course delivery.

a. expanding the pool of teachers

In the past, the role of teacher in an educational
institution was a role given to only highly qualified people.
With technology-facilitated learning, there are now
opportunities to extend the teaching pool beyond this
specialist set to include many more people. The changing
role of the teacher has seen increased opportunities for
others to participate in the process including workplace
trainers, mentors, specialists from the workplace and
others. Through the affordances and capabilities of
technology, today we have a much expanded pool of
teachers with varying roles able to provide support for

learners in a variety of flexible settings. This trend seems
set to continue and to grow with new ICT developments
and applications. And within this changed pool of teachers
will come changed responsibilities and skill sets for future
teaching involving high levels of ICT and the need for
more facilitative than didactic teaching roles.
b. expanding the pool of students

In the past, education has been a privilege and an
opportunity that often was unavailable to many students
whose situation did not fit the mainstream. Through the
flexibilities provided by technology, many students who
previously were unable to participate in educational
activities are now finding opportunities to do so. The pool
of students is changing and will continue to change as
more and more people who have a need for education and
training are able to take advantage of the increased
opportunities. Interesting opportunities are now being
observed among, for example, school students studying
university courses to overcome limitations in their school
programs and workers undertaking courses from their
desktops.
c. the cost of education

Traditional thinking has always been that technology-
facilitated learning would provide economies and
efficiencies that would see significant reductions in the
costs associated with the delivery of educational programs.
The costs would come from the ability to create courses
with fixed establishment costs, for example technology-
based courses, and for which there would be savings in
delivery through large scale uptake. We have already seen
a number of virtual universities built around technology
delivery alone. The reality is that few institutions have
been able to realize these aims for economy. There appear
to have been many underestimated costs in such areas as
course development and course delivery. The costs
associated with the development of high quality
technology-facilitated learning materials are quite high. It
has found to be more than a matter of repackaging existing
materials and large scale reengineering has been found to
be necessary with large scale costs. Likewise costs
associated with delivery have not been found to diminish
as expected. The main reason for this has been the need to
maintain a relatively stable student to staff ratio and the
expectation of students that they will have access to
teachers in their courses and programs. Compared to
traditional forms of off-campus learning, technology-
facilitated learning has proven to be quite expensive in all
areas of consideration, infrastructure, course development
and course delivery. We may have to brace ourselves for
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the advantages and affordances which will improve the
quality of education in the near future to also increase
components of the cost.

I1l. CONCLUSION

Therefore this paper is an attempt to present the
important issues that must be addressed by both pre-
service teacher's education and in-service teacher
professional development programs if schools and other
educational institutions are to fully exploit the potential of
computers and the Internet as educational tools. In terms
of using internet and other ICT as a resource for lesson
preparation, most of the teachers interviewed, admitted to
never or rarely using it, while very few used the internet to
gather information sporadically or regularly. The teachers
particularly felt that they had both access and training
inadequacy and hence were unable to utilize internet and
other facilities. More teachers were comfortable however,
with using computers as an individual than as a teacher. A
positive find is that all those teachers who are not well
versed with the computer and other technology, expressed
keen interest in undergoing training for the same. They
felt that if trained, they would be in a position to make use
of resources available in the school. Support of school
administrators and, in some cases, the community, is
critical if ICTs are to be used effectively. In addition,
teachers must have adequate access to functioning
computers (or other technologies) and sufficient technical
support. Shifting pedagogies, redesigning curriculum and
assessment tools, and providing more autonomy to local

schools all contribute to the optimal use of ICTs in
education. Very few strong examples of integration of
ICT into classroom teaching learning is visible, though
some schools do use the audio visual aids and integrate
teaching of some lessons. Largely however, even where
ICT is used in the classes, it is usually as an information
source and not a part of core learning process.
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