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Learning is the act of acquiring new, or modifying and reinforcing, 
existing knowledge, behaviours, skills, values, or preferences and may involve 
synthesizing different types of information. In today’s world the speed of learning 
should be increased and this can be only possible with ICT i.e. Information and 
Communication Technology. It holds a central position in today’s society. However at 
the same time teachers need skills and pedagogical models to be able to take 
advantages of various ICT for supporting their students’ learning at school and also 
outside of schools. Teachers ought to be able to provide their students with the skills 
for the 21st century however there are several obstacles too that. ICT can provide 
more flexible and effective ways for professional development for all. While 
information and communication technology is not a panacea for all educational 
problems, today’s technologies are essential tools for teaching and learning. To use 
these tools effectively and efficiently, teachers need visions of the technologies’ 
potential, opportunities to apply them, training, just-in-time support and time to 
experiment because only then teachers can be informed and confident in their use of 
new technologies. This paper discusses new possibilities and challenges that ICT has 
bought to professional development. It is concluded with the discussion of emerging 
research issues with respect to ICT integration into learning and networking. 
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Introduction 

School education has been criticized for focusing on irrelevant skills and knowledge 
and ignoring the demands of today’s world. Today’s world has been described as a 
knowledge society, referring to the fast development of information and 
communication technology (ICT). In order to prepare students for this knowledge 
society they should be provided with what are called skills for the 21st century. 
Teaching is becoming one of the most challenging professions in our society where 
knowledge is expanding rapidly and modern technologies are demanding teachers to 
learn how to use these technologies in their teaching (Perraton, Robinson & Creed, 
2001). While new technologies increase training needs, they also offer part of the 
solution. Information and communication technology (ICT) can provide more flexible 
and effective ways for professional development for all and connect everyone with the 
global world. Teachers are expected to know to successfully integrate ICT into his/her 
subject areas to make learning more meaningful. This knowledge development during 
pre-service training has gained much importance with the notion that exposure to ICT 
during this time is helpful in increasing student teachers’ willingness to integrate 
technology with classroom teaching. Today’s technologies are essential tools for 
teaching and learning. Converging technologies that exemplify ICT include the 
merging of audiovisual, telephone and computer networks through a common cabling 
system. Internet service providers (ISP) commonly provide Internet, phone and 
television services to homes and businesses through a single optical cable. The 
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elimination of the telephone networks has provided huge economic incentives to 
implement this convergence, which eliminates many of the costs associated with 
cabling, signal distribution, user installation, servicing and maintenance costs. 
Research indicates that ICT can change the way teachers teach and that it is especially 
useful in supporting more student-cantered approaches to instruction and in 
developing the higher order skills and promoting collaborative activities (Haddad, 
2003). 

Information Communication Technology(ICT) 

Information Communication Technology is about satisfying the need for 
communication and information which contribute to building knowledge and 
therefore to all norms of human endeavour. Human endeavour is closely associated 
with the ability to communicate and create new knowledge. There is strong evidence 
that human beings have a basic need for information and to communicate with each 
other Information and communication Technology (ICT) create new possibilities for 
communicating information and have the potential to add significantly to the human 
capacity for creating new knowledge. ICT represent an amalgam of innovation that 
has significantly reduced the cost of communicating at a distance as well as all the 
activities that are involved in handling information.  Information and communications 
technology (ICT) refers to all the technology used to handle telecommunications, 
broadcast media, intelligent building management systems, audiovisual processing 
and transmission systems, and network-based control and monitoring functions. ICT 
has more recently been used to describe the convergence of several technologies and 
the use of common transmission lines carrying very diverse data and communication 
types and formats. 

Importance of ICT in Education 

Information and Communications Technologies (ICT) education is basically our 
society’s efforts to teach its current and emerging citizens valuable knowledge and 
skills around computing and communications devices, software that operates them, 
applications that run on them and systems that are built with them. What are these 
things? How do they work? How do you use them productively? How are they 
deployed, assembled, managed and maintained to create productive systems? How 
they are used in specific business and industry settings? What are the underlying 
science and technologies behind them and how might those be developed to advance 
ICT fields? While there is no conclusive research to prove that student achievement is 
higher when using ICTs in the education space, either in the developed or developing 
countries, there is a general consensus among practitioners and academicians that 
integration of ICTs in education has a positive impact on the learning environment. It 
is understood that in diverse socio-economic and cultural contexts ICTs can be 
successfully employed to reach out to a greater number of students, including those to 
whom education was previously not easily accessible, and help in promoting learning, 
along with exposing students to the technical skills required for many occupations. 

ICT is complex and quickly changing, and it is confusing for many people. It is so 
pervasive in the modern world that everyone has some understanding of it, but those 
understandings are often wildly divergent. There are many important dimensions to 
ICT education, including: 
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ICT/Digital Literacy  : Today, everyone needs a basic understanding of ICT and how 
to make productive use of it, just to be good students, workers and citizens. Teaching 
people how to be competent basic users of ICT technologies is an important role of 
ICT education, so they will be successful in their academic and work careers, and so 
they can efficiently participate in modern technical society. As part of its study 
validating U.S. Department of Labor IT Competency model content in California, 
MPICT determined with 99% confidence California employer agreement with the 
following statements regarding Digital Literacy: 

 “Information and communication technologies (ICT) competencies are increasingly 
important for most of our employers, regardless of role. If there was an agreed-upon 
standard for "digital literacy", or ICT competencies expected of all workers, 
regardless of workplace role, my organization would value a credential based on that 
standard as a way of validating ICT skills for non-ICT workers.” (70.5% agree or very 
much agree) 

“In the 21st century, an ability to work with information and communication 
technologies is becoming as essential to education, life and workplace success as 
"reading, writing and arithmetic".” ICT Digital Literacy should be considered a basic 
skill by educational systems, something taught to and assessed for all students. 
(85.2% agree or very much agree). This study details 49 competencies for ICT User 
level knowledge and skills, as an actionable, teachable and assessable definition of 
what people need to know and be able to do to be “digitally literate.” 
ICT Infrastructure and Support Applied Technologists – Beyond a basic user 
competency, our society also needs more knowledgeable and capable technical people 
to deploy , manage and maintain ICT equipment, software and systems, so they work 
well for users. In all industries, these people manage computer and communications 
hardware, software and applications; networked systems; online information sharing, 
communication and commerce systems; business processes making use of these 
systems; and user support. 

Specialized Business and Industry Uses of ICT – As enabling technologies, ICT is 
used strategically in almost all businesses and industries. Many have developed 
specialized systems and uses of ICT, and many have specialized legal and regulatory 
requirements; quality control systems; integrations with production and research 
equipment and systems; security requirements; and software applications. For 
example: Bioscience industries rely on specialized ICT systems and applications to 
conduct research, analyze organic materials, produce biotech products and do required 
reporting; Financial services industries rely on ICT to maintain customer records, do 
business, conduct trades, do financial reporting, secure proprietary information and 
comply with regulations; Manufacturing industries use specialized computer 
controlled systems and robotics to design, produce and test products. Property 
management operations use ICT to network and control heating and cooling, lighting 
and building access systems. Electric utilities use ICT to monitor and manage 
electricity distribution, customer billing and smart metering systems. 
Telecommunications, cable TV and other entertainment industries use ICT to store 
content, manage customers and deliver their services. 
We need to develop a competent workforce that understands not only relevant 
technologies, but also specialized business and industry environments and operations, 
to meet these specialized needs. 
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ICT Research and Development Scientists – ICT fields themselves are under 
constant pressure to evolve and improve. We need people who deeply understand the 
science and technologies underlying ICT and who can work to advance the fields. In 
virtually all modern businesses and industries and in modern society in general, ICT 
has key strategic roles. It is strategically important to develop citizens and workers 
who can competently and efficiently operate and add value in these systems and 
environments. Twenty-first century teaching learning skills underscore the need to 
shift from the traditional teacher-centered pedagogy to more learner-centered 
methods. Active and collaborative learning environments facilitated by ICT contribute 
to the creation of a knowledge-based student population. Education leadership, 
management and governance can also be improved through ICT by enhancing 
educational content development and supporting administrative processes in schools 
and other educational establishments.   

Integration of ICT in Learning 

One of the best ways to develop ICT skills and promote ICT-pedagogy integration in 
learning is the provision of ICT-based training environments where on-demand access 
to materials, peers, and networks of experts where expertise and advices can be 
obtained and active discussion can take place in relation to technology or pedagogy. 
In this regard, the approach of using ICT to support teachers’ on-going professional 
development and networking can be very effective as long as organized support is 
provided (Pacey, 1999). According to Jain (2013, 2014), media and technology has 
provided and is providing a lot on the part of teacher, learner, teacher-learner 
interactions, curriculum construction, presentation and its evaluation.      

ICT stand for information and communication technologies and are defined, for the 
purpose of primer, as a ‘diverse’ set of technological tools and resources used to 
communicate and to create, disseminate, store and manage information. It is also 
potentially powerful tool for extending education opportunities, both formal and non-
formal. ICT training can take many forms. Teachers can be trained to learn how to use 
ICT tools or teachers can be trained via ICT. ICT can be used as a core or a 
complementary means to the teacher training process (Collis & Jung, 2003). ICT 
training efforts found into four categories using the framework of figure 1. 
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Fig.1: ICT Training Efforts Found 

ICT as main content focus of teacher training
teacher training in how to use ICT in the classroom. It address issues such as selecting 
appropriate ICT tools and supporting students in the use of those tools., using ICT to 
promote learning activities, developing new me
evaluating student performance.

ICT as part of teaching 
to facilitate some aspects of training. This show how a variety of ICT are adopted as 
part of effective training methods. Teachers are provided with examples of ICT
pedagogy integration in their training process.

ICT as core technology for delivering teacher training
used as the major way of providing the learning experience of teache
content of this approach does not necessarily focus on ICT skill itself but rather 
covers a variety of ICT applications. The digital technology is frequently becoming 
the core technology of ICT teacher training.

ICT as a facilitate professi
ICT as core technology for delivering teacher training can be found in limited 
contexts, there are many examples of ICT, particularly Internet and Web
communication technologies, being used to suppo
development and networking. Many countries have developed a website or websites 
to provide online resources for teachers and facilitates teachers’ networking based on 
the assumption that professional development should be
practice for all teachers and the use of the internet would enhances continuous 
professional development activities of teachers, connecting teachers to larger teaching 
communities and allowing for interaction with expert groups.

 Stages of integration ICT skills

Studies of ICT development in both developed and developing countries identify at 
least four broad approaches through which educational systems and individual schools 
proceed in their adoption and use of ICT. These four approaches, termed emerging, 
applying, infusing, and transforming, represent a continuum depicted as 

• ICT As A Part 
Of Content Or 
Methods.

• ICT As Main     
Content 
Focus.
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Fig.1: ICT Training Efforts Found into Four Categories

ICT as main content focus of teacher training:  This approach has an emphasis on 
teacher training in how to use ICT in the classroom. It address issues such as selecting 
appropriate ICT tools and supporting students in the use of those tools., using ICT to 
promote learning activities, developing new methods of facilitating learning and 
evaluating student performance. 

ICT as part of teaching methods: This approach integrates ICT into teacher training 
to facilitate some aspects of training. This show how a variety of ICT are adopted as 

raining methods. Teachers are provided with examples of ICT
pedagogy integration in their training process. 

ICT as core technology for delivering teacher training: In this approach ICT is 
used as the major way of providing the learning experience of teache
content of this approach does not necessarily focus on ICT skill itself but rather 
covers a variety of ICT applications. The digital technology is frequently becoming 
the core technology of ICT teacher training. 

ICT as a facilitate professional development and networking: Whereas the use of 
ICT as core technology for delivering teacher training can be found in limited 
contexts, there are many examples of ICT, particularly Internet and Web
communication technologies, being used to support teachers’ on-
development and networking. Many countries have developed a website or websites 
to provide online resources for teachers and facilitates teachers’ networking based on 
the assumption that professional development should be an integral part of daily 
practice for all teachers and the use of the internet would enhances continuous 
professional development activities of teachers, connecting teachers to larger teaching 
communities and allowing for interaction with expert groups. 

Stages of integration ICT skills 

Studies of ICT development in both developed and developing countries identify at 
least four broad approaches through which educational systems and individual schools 
proceed in their adoption and use of ICT. These four approaches, termed emerging, 
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Fig.2:  Model depicting a continuum of approaches to ICT development in 
schools 

The emerging approach: Schools at the beginning stages of ICT development 
demonstrate the emerging approach. Such schools begin to purchase, or have had 
donated, some computing equipment and software. In this initial phase, administrators 
and teachers are just starting to explore the possibilities and consequences of using 
ICT for school management and adding ICT to the curriculum. Schools at this 
emerging phase are still firmly grounded in traditional, teacher-centred practice. The 
curriculum reflects an increase in basic skills but there is an awareness of the uses of 
ICT. This curriculum assists movement to the next approach if so desired.  

The applying approach: Those schools in which a new understanding of the 
contribution of ICT to learning has developed exemplify the applying approach. In 
this secondary phase, administrators and teachers use ICT for tasks already carried out 
in school management and in the curriculum. Teachers largely dominate the learning 
environment. Schools at the applying approach phase adapt the curriculum in order to 
increase the use of ICT in various subject areas with specific tools and software. This 
curriculum assists movement to the next approach if so desired. 

The infusing approach: At the next stage, the infusing approach involves integrating 
or embedding ICT across the curriculum, and is seen in those schools that now 
employ a range of computer-based technologies in laboratories, classrooms, and 
administrative offices. Teachers explore new ways in which ICT changes their 
personal productivity and professional practice. The curriculum begins to merge 
subject areas to reflect real-world applications.  

The transforming approach: Schools that use ICT to rethink and renew school 
organization in creative ways are at the transforming approach. ICT becomes an 
integral though invisible part of daily personal productivity and professional practice. 
The focus of the curriculum is now learner-centred and integrates subject areas in 
real-world applications. ICT is taught as a separate subject at the professional level 
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and is incorporated into all vocational areas. Schools have become centres of learning 
for their communities. 

Curriculum and Teacher Development: Keeping pace with technological 
development and the changing competencies required of both students and their 
teachers requires a state-of-the-art curriculum and appropriate teacher development.  

A state-of-the-art curriculum: The ICT curriculum for schools presented in the 
chapters that follow is a state-of-the-art curriculum. This curriculum offers to schools 
and countries where ICT curricula are evolving the foundations from which to 
advance rapidly. It is not effective to repeat the development process with respect to 
ICT education that has already taken place elsewhere since to do so only slows down 
development and keeps institutions and countries from closing the gap. Most 
important is the need to integrate or infuse ICT meaningfully throughout all school 
subjects. Many opportunities arise from the inclusion of ICT: the ICT curriculum 
presented in this book attempts to facilitate fruitful use of these opportunities.  

A modular curriculum : The curriculum has been designed in modular form so that 
education authorities can select appropriate elements to meet their objectives at the 
phase of development reached in their countries. Sufficient detailed description of 
each objective has been given so that textbook writers and educational publishers can 
produce course materials that meet local, cultural, and developmental circumstances. 
Alternatively, high quality learning materials from developed countries may be 
adapted to meet local circumstances. 

Professional Development of Teachers: In the same way that a model proves useful 
in developing a curriculum structure for schools, the model is similarly useful in 
planning for the professional development of teachers, which is so essential in the 
professional life of teachers when they begin to use ICT. The model depicted in that 
identifies approaches to ICT development helps provide a framework for professional 
development of staff in schools.  

Emerging ICT skills and knowledge: In the emerging approach to ICT 
development, the focus is on the technical functions and uses of ICT and on the need 
for some knowledge and representation of the impacts of ICT systems as a whole. 
This approach often involves teachers' personal use of ICT, such as, for instance, the 
use of word processing to prepare worksheets, locating information on CD-ROMs or 
on the Internet, or communicating with friends and family by email. Here, teachers 
are developing their ICT literacy and learning how to apply ICT to a range of personal 
and professional tasks. The emphasis is on training in a range of tools and 
applications, and increasing teachers' awareness of the opportunities for applying ICT 
to their teaching in the future. 

Applying ICT to teachers’ subject areas:  In the applying approach, teachers use 
ICT for professional purposes, focusing on improving their subject teaching in order 
to enrich how they teach with a range of ICT applications. This approach often 
involves teachers in integrating ICT to teach specific subject skills and knowledge; 
beginning to change their methodology in the classroom; and using ICT to support 
their training and professional development. Teachers gain confidence in a number of 
generic and specialized ICT tools that can be applied to the teaching of their subject 
area. The opportunity to apply ICT in all their teaching is often limited only by a lack 
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of ready access to ICT facilities and resources, which is why it is not fully integrated 
into all lessons for all students.  

Infusing ICT to improve learning and management of learning: In the infusing 
approach to ICT development, ICT infuses all aspects of teachers' professional lives 
in such ways as to improve student learning and the management of learning 
processes. The approach supports active and creative teachers who are able to 
stimulate and manage the learning of students, integrating a range of preferred 
learning styles and uses of ICT in achieving their goals. The infusing approach often 
involves teachers easily integrating different knowledge and skills from other subjects 
into project-based curricula. In this approach, teachers fully integrate ICT in all 
aspects of their professional lives to improve their own learning and the learning of 
their students. They use ICT to manage not only the learning of their students but also 
their own learning. They use ICT to assist all students to assess their own learning in 
achieving specific personal projects. In this approach, it becomes quite natural to 
collaborate with other teachers in solving common problems and to share their 
teaching experiences with others. 

Transforming teaching through ICT: In the transforming approach to ICT 
development, teachers and other school staff regard ICT as so natural and part of the 
everyday life of schools that they begin to look at the process of teaching and learning 
in new ways. The emphasis changes from teacher-centred to learning-centred. 
Teachers, together with their students, expect a continuously changing teaching 
methodology designed to meet individual learning objectives. Gupta, Jain and Pasrija 
(2014) reported that teaching through smart class teaching has proved beneficial for 
improving learning outcomes. While Gupta and Chirag (2013) revealed the positive 
effects of teaching through multi-media package on academic achievement of 
students. 

Varying Conditions across Countries : Circumstances and resources vary markedly 
between countries, all of which will impact on the implementation of any new ICT 
curriculum and will affect how educational systems cope with change. 

Coping with change: Rapid developments in ICT are difficult to manage for 
Ministries of Education, educational managers, and schools. A situation of constant 
change is also confronting to teaching staff and publishers. This ICT curriculum has 
been designed to help cope with these developments and situations of change. It helps 
Ministries of Education to develop a systematic and controlled secondary education 
ICT policy. It also helps schools to develop ICT systematically and effectively in their 
programmes, if need be from scratch.  

Local circumstances : Circumstances vary between countries and between schools 
within a country, and implementation factors have therefore to be taken into account 
when designing ICT curricula. The ICT curriculum presented here offers to countries 
and schools a development framework that takes account of these variations between 
countries and schools. Various curriculum realizations, each of which is strongly 
influenced by cultural, societal and institutional factors, can be constructed in a 
straight forward way from the ICT curriculum that is presented. Schools and countries 
will be able to construct an up-to-date curriculum from the curriculum framework 
provided in a process in which specific needs, restrictions with respect to resources, 
and other local circumstances are taken into account. The curriculum allows 
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educational publishers and textbook writers to produce learning materials in the 
cultural traditions of their country.  

Availability of resources:  In any educational system, the level of available resources 
places a restriction on the degree to which any new subject can be introduced into the 
school curriculum, especially where only the most basic facilities have so far been 
provided. But ICT is of such importance to the future industrial and commercial 
health of a country that investment in the equipment, teacher education, and support 
services necessary for the effective delivery of an ICT-based curriculum should rank 
high in any set of government priorities. The curriculum proposed takes account of 
these resource issues and specifies minimum requirements for effective delivery in 
different circumstances. 

ICT Skill Development in the Present Scenario 

It is essential that pre-service and in-service teachers have basic ICT skills and 
competencies. They must also provide leadership in determining how the new 
technologies can best be used in the context of the culture, needs, and economic 
conditions within their country. Learning institutions also need to develop strategies 
and plans to enhance the teaching-learning process within education programmes and 
to assure that all future teachers and students are well prepared to use the new tools 
for learning. The UNESCO World Education Report (1998) notes that the new 
technologies challenge traditional conceptions of both teaching and learning and, by 
reconfiguring how teachers and learners gain access to knowledge, have the potential 
to transform teaching and learning process. 

ICTs provide an array of powerful tools that may help in transforming the present 
isolated, teacher-centered and text-bound classrooms into rich, student-focused, 
interactive knowledge environments. 

The various skills to be developed on the part of student teachers would be: 

1. Surfing the internet and locating useful information from the internet for the 
development of lesson plans. 

2. Developing lessons plans incorporating student use of technology in the learning 
process. 

3. Evaluating and selecting appropriate software for a particular subject and per 
student needs. 

4. Generating printed documents like student assignments, newsletters, 
communication, etc. Utilizing a variety of applications software like word 
processing and desktop publishing. 

5. Managing student data using data management tools for efficiently managing 
learning. 

6. Developing assignments and project work for students; giving them broader and 
deeper knowledge in a field of study; developing critical thinking and infusing 
creativity among students. 

Conclusion 

Today’s prospective teachers will be expected to teach with technology in the 
classroom of tomorrow. It is imperative that teachers become directors of their own 
learning with regard to using information technologies in the classroom. The aim of 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-VII, Jan 2017 Special Issue 

 

 
w w w . o i i r j . o r g                      I S S N  2 2 4 9 - 9 5 9 8 

 
Page 123 

this paper was to provide information on encouraging the desired improvements in the 
future teaching situation to those responsible for the integration of ICT to learning 
process. The finding indicates that learning have a strong desire to integrate new 
technologies however there are many barriers which need to overcome. Since 
confidence competence and accessibility have found critical components for 
technology integration in schools, ICT resources including software’s and hardwares, 
effective professional development, sufficient time and technical support need to be 
provided for all. No one component in itself is sufficient to produce good teaching 
however the presence of all components increases the likelihood of excellent 
integration of ICT in learning and teaching process. 
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