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Abstract 

The incorporation of technology into teaching and research is one of the most important 
challenges for education today. It is time to move beyond the walls of our classrooms to 
join forces with other institutions and societies to revitalize education. The present paper 
focuses on the use of technology in teaching-learning process that will greatly contribute 
to meet student needs for learning anywhere, anytime. Integration of Information and 
Communication Technologies (ICT) into teaching and learning process is a growing field 
which has variety of definitions according to different points of view. A very common view 
asserts that the application of ICT processes should be presented in an integrated way as 
well as concrete model need to be developed for the teachers in order for the integration 
process to improve students’ learning. Based on the premise that “The integration process 
should strengthen learning of students”, there  is a need to present an integrated point of 
view in the application of these processes and to develop some concrete examples for 
teachers. Therefore, the main purpose of this study is to develop a model assessing the 
ICT integration process and helping to improve students’ learning. 
 
Keywords: Information and Communication Technologies; ICT intregration; Enhancing 
learning; Educational improvement; Teacher Education 

 

 

Introduction 
 

Many scholars agree that at the dawn of the 21st century education delivery should not 
continue to be as business as usual‘. The traditional three Rs-literacy (Reading, Writing, and 
Arithmetic) is challenged by an unprecedented rapid creation and dissemination of knowledge 
and information hence the move from an Industrial Society to a Knowledge Society. As 
Kwando (2007) puts it, the Knowledge Society is the society that knows how to use 
information. For the effective use of information, one needs more than traditional reading, 
writing, and arithmetic skills. 
  
Can ICTs help to meet the educational requirements of the digital era? The answer to this 
question is not straightforward as it may seem. First of all ICTs are not a certain magic wand‘ 
that educationists can shake to fix all the educational challenges faced in the current 
knowledge society.The demands and concerns facing the education enterprise were not 
created by ICTs and will not be resolved by ICTs either. It is going to be very difficult—if not 
impossible—for countries to meet the objective of effective learning for all, anywhere and 
anytime. 
 
Integrating ICT into teaching and learning is not a new concept. For Wang and Woo (2007), it 
may be as old as other technologies such as radios or televisions. Citing Earle (2002), Wang and 
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Woo describe integration as having a sense of completeness or wholeness by which all 
essential elements of a system are seamlessly combined together to make a whole. 
 
Whilst acknowledging that defining both terms (technology and integration), may drive the 
problem, Earle (2002) supports the position by Wang and Woo when he argues that 
integration does not only mean the placement of hardware in classrooms. He further contends 
that technologies must be pedagogically sound and go beyond information retrieval to 
problem solving. Let us focus on the three words behind ICT: Information, Communication, and 
Technology. 
 
Why should ICTs be used in teaching and learning? In answering the question: “Is technological 
infusion necessary in higher education?” Miller et al. (2000), recognize that technology-based 
teaching may not be essential in all classes but generally it is most facilitative as a result of 
providing relevant examples and demonstrations; changing the orientation of the classroom; 
preparing students for employment; increasing flexibility of delivery; increasing access; and 
satisfying public demands for efficiency. "The whole purpose of using technology in teaching is 
to give better value to students" (Miller et al., 2000). This better value should also impact the 
learners/students performance. The effective utilizations of new technologies in education 
entail both “assimilation” and “accommodation” processes between the existing and novice 
pedagogical culture. 
 
Over the past three decades, governments and education systems around the world have 
regarded the use of information and communications technologies (ICTs) as an important issue 
for improving the effectiveness of teaching and learning (Plump, Anderson, Law, & Qualex, 
2009). As more and more technologies, such as net books, interactive whiteboards, smart 
phones and digital video recorders, have become more available and affordable, coupled with 
the rapid expansion of computer networking capability in educational system, there have been 
continued research efforts in investigating how teachers can use ICT to facilitate student 
learning (Lebanon, Robinson, & McDonough, 2009; Newhouse, Trinidad, & Clarkson, 2002).  
 
Many models for measuring ICT integration in teaching and learning have been proposed 
through the years. These models can be grouped into the four categories: learning micro 
models, ICT-oriented micro models, system models, and population models (Newhouse, 
Trinidad, & Clarkson, 2002). 
 
The use of information technology can engage learners in the four-step process as described 
by Kolb in the book Experiential Learning (1997), where he identifies the steps in the following 
manner.  
 
Watching       Thinking                    Feeling                         Doing        
                       (Mind)                    (Emotions)                   (Muscle) 

 
Development in computers, communication, electronics and other multimedia tools provide a 
wide range of sensory stimuli. It is said ‘I hear and I forget, I see and I remember, I do and I 
understand.’ The animations, simulations, software packages to teach various subjects, 
speech, music, multimedia networks, image enhancements, etc. create virtual realities and 
experience for the learners, which in turn, help in making learning a more direct, useful, and 
joyful. Learners’ self-engaged learning is conceived as the core of good education 
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Figure 1.  A framework for using ICT to transform education  
 
 
In the framework, the core circle is the aim of using ICT in education; that is, to improve and 
transform educational practices by infusing ICT into curriculum and school systems. 
 

(1) Hardware and infrastructure: The construction of hardware and infrastructure facilities 
is intended to provide learners, teachers and institutions with adequate computers, 
network connections, related digital equipments (e.g. printers, LCD projectors, and 
cameras, etc.) and supporting facilities to allow the widening community to benefit 
from ICT. All these facilities should be able to run smoothly and update based on a 
regular time cycle. 
 

(2) Software and services: This circle is responsible for providing learners, teachers, and 
educational institutions with educationally valuable software tools, content resources, 
and related services. Educational software encloses learning management systems 
(LMS), course content management systems (CCMS), multimedia and Web-based 
courseware, learning resources banks, computer assisted testing systems, framework 
software such as modeling and Micro world environments, educational gateways, 
educational management systems and other application software. In this era of 
network, the public service institutions such as libraries, museums, and galleries can 
extend their rich learning resources and services to wider communities. 
 

(3)  Human-ware: Some thirty years ago, the pioneers of CAI research declared with full 
confidence that computer would bring about the fundamental changes in education. 
However, we have not yet seen that happens until today. One of the bottleneck 
factors that constrain the effective integration of ICT in education is supposed to be 
the weakness in teacher training (Chen, 1996, 1997). The aims of the human-ware 
circle are to create a professionals  that makes effective use of ICT and understand the 
pedagogic issues. All teachers, technology coordinators, and administrators should 

 

Hardware 

Infrastructure 

Software 

resources 

Human- 

ware 

Edu. 

Practices 

Planning & 

Management 

Vision  X  Investment  X  Social system  X  Cultural tradition 



CONTEMPORARY EDUCATIONAL TECHNOLOGY, 2012, 3(2), 130-140 

 

133 

 

have chances of professional development to formulate proper understandings of and 
adequate competencies with the educational uses of ICT. This entails the provision of 
sustainable pre and in-service training and ongoing job-based performance support. 

 
(4)  Systematic planning and management: Using ICT to transform education entails the 

systematic planning and management to involve and coordinate related public and 
private sectors, plan, monitor, and regulate the processes, and guarantee the smooth, 
cost-effective, and sustainable development of ICT in education. This encompasses the 
planning and managements at the national, regional, and institutional levels. 
 

Integration of Information and Communication Technologies (ICT) into teaching and learning 
process is a growing field which has variety of definitions according to point of view. Based on 
the premise that “The integration process should strengthen learning of students”, there was a 
need to present an integrated point of view in the application of these processes and to 
develop some concrete examples for teachers. 
 
When the literature is overviewed, it seems that the integration of ICT is not a simple 
application; it is necessitated to contribute to the learning process of the students (Cartwright 
& Hammond, 2003; Herzog, 2004; Lim and Chin, 2004; Lim et al., 2003; Roller, 2003). Thus, the 
answer given to the question “How should ICT be used in the teaching and learning process so 
that it contributes to the learning of the student?” becomes increasingly important. The 
answers given to this question may vary according to the point of view on the integration 
process.  
 
These points of view are generally taken in two groups. The first is the technological point of 
view, which supports the integration of technological infrastructures and systems into the 
educational environment; the second is the pedagogical point of view, which supports the 
integration of ICT materials and programs in terms of social constructivist learning principles 
(Richards, 2006). The convergence of pedagogical and technological points of view support 
effective connections between suitable technology for content and pedagogical principles to 
design learning environments.  
 
Accordingly, teachers need to know why and how to use ICT applications and resources. 
However, in a study by Usual, Mumu, and Demiraslan (2007), it was observed that although 
teachers stated that they believe in the benefits of the integration of ICT, they did not know 
how to realize that. This result brought about concrete sample applications support provided 
for teachers except in-service training and technical support.  
        
Based on the premise that “The integration process should strengthen learning of students”, 
there is a need to present an integrated point of view in the application of these processes and 
to develop some concrete examples for teachers. That is why it is stated that the effective use 
of ICT in lessons depends on the awareness of teachers of the potential of ICT in teaching and 
learning processes; of appropriate selection of materials for their students; of effective 
contemplation of their lessons and; of carrying out class management rules while overcoming 
the difficulties encountered during lessons in which technology supported learning 
environment (Becker, 2001; Duchateau, 1995; Gobbo & Girardi, 2001; Herzog, 2004; Milliken & 
Barnes, 2002; Sandholtz et al., 1997). These requirements are assessed within the framework 
of “5W1H” questions and a detailed model is suggested.         
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A Unified Model of Integration of ICT Into Teaching and Learning Process 
 
This model is not a linear model, but a cyclical model. That is to say, whereas questions on 
“who”, “why” and “how” are the primary questions to be answered in the integration process, 
“how” questions should be answered within the context of “what”, “where” and “when”. All 
the structures formed under the guidance of the questions in the model are taken into 
account, both individually and as a whole.  
 

                                                   

 
 
Figure 2.   Unified Model of Integration of ICT Into The Teaching- Learning Process 
 

 
1. Why? Why should ICT resources and applications be used?  
 
The answer to this question should focus on the learning of students in terms of 
pedagogy, technology, and contents’ coherence. Therefore, Technological, Pedagogical 
Content Knowledge (TPCK) framework is defined as:  
 

“TPCK is the basis of good teaching with technology and requires an understanding of 
the representation of concepts using technologies; pedagogical techniques that utilize 
technologies in constructive ways to teach content. 

 
On this basis, the answer given to the question “What is the purpose of the integration 
process?” becomes important. Teachers should be trying to strengthen students’ learning by 
combining appropriate pedagogical approaches and ICT applications and resources in direction 
of acquisitions of topic. 
 
The answers to “why” question should be looked for within the framework of ICT resources 
and applications: 

 Strengthening the learning process of students 

 Carrying out acquisitions of field of subject matter 



CONTEMPORARY EDUCATIONAL TECHNOLOGY, 2012, 3(2), 130-140 

 

135 

 

 Developing high level learning skills and 

 Supporting individual differences of students  
 
 
2. Who? For whom shall ICT resources and applications be used?  
 
The subject of the integration of ICT into teaching and learning process is students or, in other 
words, they are the learners who are subjected to the integration. For this reason, it is 
important to determine the characteristics of learners who are the target group of the 
integration process. Therefore, it is necessary to designate for whom ICT resources and 
applications shall be used and to identify the characteristics of these users. In addition to 
cognitive, affective, social, and physiological characteristics of learners, ICT literacy should be 
taken into consideration.  
 
The answers given to “who” questions should be looked for in: 

 ICT literacy of learners 

 Interests and necessities of learners 

 Individual differences of learners 

 Individual characteristics of learners 

 Learning strategies of learners 
 
 

3. How? How will ICT resources and applications be used?  
 
In order to prepare and carry out learning environment which is appropriate to the purpose 
and the characteristics of the target group, the question “How shall ICT resources and 
applications be used with appropriate teaching methods and learning strategies?” becomes 
important.  
 
It is also necessary to determine via “how” questions where and when to use the ICT resources 
and applications in accordance with the teaching methods and learning strategies selected as 
being appropriate to the content. That is why “how” questions should be taken into account 
with “what”, “when” and “where” questions and their answers: 

 Which ICT resources and applications shall be used?  

 Where shall selected ICT resources and applications be used?  

 When shall selected ICT resources and applications be used?  
 

a. What/Which? Which ICT resources and applications should be used? 
Answering the question “Which ICT resources and applications would 
students and teachers benefit from?” is important and for the selection of 
ICT resources and applications necessary and appropriate for use by 
teachers in this process.  

 
The answer to “what” or “which” questions should be carefully looked for 
in selecting ICT resources which are appropriate to: 

 Learning strategies 

 Teaching methods  
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 Evaluation processes 

 The individual characteristics of students  

 
b. Where? Where will ICT resources and applications be used?  

The place where ICT resources and applications are used in the teaching 
and learning process may be the classroom or laboratory as well as any 
place out of school such as home, library, scientific centers, museums or on-
line environments. It is more important to prepare the appropriate 
environment for the integration of ICT into teaching and learning process. 
Therefore, it is important to find an answer to the question “Where shall 
ICT resources and application be supplied from and where shall they be 
used?”  
 
It is important to provide guidance services and support as part of ICT 
resources and applications. The physical conditions of the environment is 
crucial, in addition to its user-friendliness and the availability of technical 
support. The environment where ICT is used should be (a) pedagogically, (b) 
technically, (c) physically and (d) managerially appropriate.  
 
The answers to “where” questions should be looked for in: 

 Where to supply ICT resources and applications from 

 Where to use supplied ICT resources and applications 

 Where to provide support for the use of ICT resources and 

applications 

 Where students can access ICT resources and applications as well as 

the necessary support 

 
c. When? When should ICT resources and applications be used?  

 
The answer of the question “When should ICT resources and applications be    
used?”It is critical for effective lesson-planning and so the applicability of 
the plan during the integration process of ICT into teaching and learning 
process. 

                                  
The answers to “when” question should be looked for in: 

 Time and duration of use of ICT resources and applications 

 Which ICT resources and application to use and when to use them 

in accordance with the characteristics of learners  

 Time of the use of ICT resources and applications in the evaluation 

process  

 
 

Teacher Training and Professional Development 
 
It is a well known fact that professional teacher development is a key to successful integration 
of ICT in teaching and learning process. According to Carlson (2002), teachers remain the 
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gatekeepers for students‘ access to educational opportunities afforded by technology: They 
cannot and should not be ignored. Moreover, providing technical skills training to teachers in 
the use of technology is not enough. Teachers also need professional development in the 
pedagogical application of those skills to improve teaching and learning process. 
 
The starting point of a digital classroom is a teacher. Teachers must be trained to effectively 
use the technology for planning  student instruction. The role of the teacher has subtly shifted 
from being the sole 'provider' of knowledge to being a facilitator as the student explores for 
himself, the expansive world of knowledge. From being a 'sage on the stage', to being a 'guide 
by the side'. In today's world, life long learning has become a critical determinant of success. 
Hence, more than mastering various competencies, the key skill required is learning how to 
learn. The Learning Management System (LMS) harnesses the potential of technology to 
improve learning outcomes and to prepare students for the accelerated changes in the world 
in which they live.  
 
According to the UNDP statistics in the year 2001, almost 80% of the teachers in developing 
countries feel that they are not prepared to use the technology. However, efforts are been 
made to make the teachers aware of the use of technology through pre-service and in-service 
courses. In addition, Intel® Teach, Edutech programs also aim towards making the teachers 
techno savvy and teach using the computers. Hence, the use of ICT in teaching requires 
competencies on part of the teacher and has indeed made the profession more challenging 
experience and retain knowledge for a longer time 
 
 

Conclusion 
 
ICT integration is a comprehensive process of applying technology to the educational system 
to improve teaching and learning. Its success depends not only on the availability of 
technology, but also heavily on the pedagogical design. Though there is no one formula for 
determining the optimal level of ICT integration in the educational system, creative teachers at 
all levels of education have always found ways to incorporate innovative teaching aids and 
strategies in their classes. However, ICTs should be used currently in conjunction with well 
planned classroom teaching.  

 
Jhurree (2005) argues that education reform is occurring throughout the world and one of its 
tenets is the introduction and integration of ICTs in the education system. The successful 
integration of ICTs into the classroom warrants careful planning and depends largely on how 
well policy makers understand and appreciate the dynamics of such integration. Integration of 
ICTs in education has been a contentious issue (Jhurree, 2005). As Jhurree (2005) claims some 
people argue that technology will change the educational landscape forever and in ways that 
will engender a dramatic increase in the performance of learners (Papert,  1997).  
 
Unlike these extreme advocates, there are others who adopt a balanced approach (Jhurree,  
2005). They are convinced that ICTs, if properly integrated, have the potential to enhance the 
teaching and learning  (Commission of the European Communities, 2001; Hepp,  Hinostroza,  
Laval, & Rehbein, 2004; Kozma & Wagner, 2003; Pelgrum & Law, 2003; UNESCO, 2003). Levine 
(1998) emphasizes the importance of having a plan that is based on real school needs and one 
that is realistic, achievable, and effective. The plan should be produced, not for the sole 
purpose of putting technology in the classroom but to reflect the real needs of schools in order 
to make effective technology deployment and to produce enhanced learning environments. 
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Hepp, Hinostroza, Laval, and Rehbein (2004) have been cautious to emphasize that there is no 
universal truth when it comes to applying ICTs in education, and that there is no advice that 
can be directly applied without considering each country’s reality, priorities, and long-term 
budgetary prospects and commitment. In developing countries ICT should be combined with 
traditional technologies, such as print and broadcast radio, to achieve better effectiveness 
(Pelgrum & Law, 2003).  
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