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Abstract 

 

Information and Communication Technology (ICT) has become an important 

part of most organization, business these days. Computer’s play a vital role in 
one’s life. Actually computers began to be placed in schools in early 1980s 

and since then several researchers suggested that it is going to be an 

important part for the next generation. Modern technology offers many 

means of improving teaching and learning in the classroom. Many researcher 
and theorists assert that the use of computer can help the student to become 

knowledgeable, reduce the amount of direct instruction given to them, and 

also give teachers an opportunity to help those students with particular needs. 

In this paper an attempt have been taken to find any significant change in the 
learning curves of students when lessons are delivered by means of ICT. A 

group of 40 students chosen from Govt. Model Sr. Sec. School, Sita Nagar, 

North Andaman, Andaman & Nicobar Islands. The place where this school is 

located is 320 km away from the capital of Andaman & Nicobar Islands. A 
simple survey of the school revealed that the students of this school are never 

been exposed to any ICT tools as the school is located in very remote locality 

of Island. A pre-test and post-test conducted on this chosen group and its 

statistical analysis reveals a positive impact on students learning curve. The 
collected data in this work is subjected to analysis of covariance and the 

statistical result show significant positive change in the learning curves. 
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1. Introduction 

Information Communication Technology, an immerging method of teaching has 
proved to be one of the best technique to carry out the teaching learning process in a 
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more effective way. Its success basically depends upon the positive approach of the 
teachers towards the use of ICT and to make their own contribution in the field of 

more development in the ICT regarding their class deliverance. It was hoped that 

teachers’ use of technology in education would improve educational outcomes, 
increase technological skills and reduce anxiety when preparing lessons. Technology 

usage is an important indicator of their preparedness to carry out the obligations of 

daily lessons. In fact, Woodrow (1992) asserts that any successful transformation in 

educational practice requires the development of positive user attitude toward new 
technology. The development of teachers’ positive attitudes toward ICT is very 

significant factor not only for increasing computer integration but also for avoiding 

teachers’ resistance to ICT use (Watson, 1998) [1]. Research into the use of animation 

(dynamic representation) for learning has produced results indicating positive effects 
on learner understanding, negative effects, or no effect at all (Ainsworth & Van 

Labeke, 2004). ICT integration in subjects like Physics where some of the concepts 

are so abstract that students never try to grasp it on the other hand they try to 

memorize it only for the sake of passing out the examination, resulting bad impact on 
them when it is really time to use the concept, may be during various competitive 

examinations or development of misconception in future studies. ICT can play various 

roles in learning and teaching processes. According to Bransford et al.(2000), several 

studies have reviewed the literature on ICT and learning, he concluded that it has 
great potential to enhance student achievement and teacher learning.[2] Wong et al. 

(2006) point out that technology can play a part in supporting face-to-face teaching 

and learning in the classroom. Many researcher and theorists assert that the use of 

computer can help the student to become knowledgeable, reduce the amount of direct 
instruction given to them, and also give teachers an opportunity to help those students 

with particular needs (Iding, Crosby & Speitel, 2002) 

 

 

2. Pedagogical view of learning 

There are many recognized learning theories that give a wide framework for educators 

to carry out a meaningful learning in the current situation. 

 

2.1 Cognitive Theory of Learning 

According to the cognitive theory of learning, the effectiveness of learning depends 

upon the degree of activeness shown by the student in processing the information, 

organizing, storing and establishing relation between the old and new information in 
terms of schema and script. The learning has an important role in the way that the new 

knowledge has been processed by the student. Ausubel considers the impact of prior 

learning as a decisive factor in information processing where as Bruner's work on 

categorization or the forming of concepts provides a possible set of answers to how 
the learner derives information from the environment. Gagné looks at the events of 

learning and instruction as a series of phases, using the cognitive steps of coding, 

storing, retrieving and transferring information. Cognitive theories emphasized the 

active mental processing on the part of the learner. However knowledge is still viewed 
as given and absolute just like in the behaviouristic school.[3] 
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2.2 Constructivist View of Learning 
Constructivism takes the perspective that the learning process is an individual or 

personal event. Here students construct or reconstruct the knowledge by experiencing 

things and reflecting on to it. Learner Learners takes new information and process it 
to fit in their personal frameworks by doing so they build new understanding. This 

theory argues that knowledge construction occurs internally, in the private domain of 

each individual. The constructivist learning theory views knowledge as a constructed 

entity made by each and every learner through a learning process. Constructivism 
frames learning less as the product of passive transmission than a process of active 

construction whereby the learners construct their own knowledge based upon prior 

knowledge (Duffy, Lowyck, & Jonassen, 1993; Piaget, 1971; Steffe & Gale, 1995).[4] 

Constructivist view argues that “Learning is a process of accommodation, 
assimilation, or rejection to construct new conceptual structures, meaningful 

representations, or new mental models. Every person is surrounded by an infin ite 

variety of images, ideas, information, and other stimuli that provide raw material for 

thought and understanding. If new information matches the learner's existing 
understanding, it is easily assimilated. If it does not match, the learner must determine 

how to accommodate it, either by forming new understanding, or rejecting the 

information. Learning is both an active and reflective process. Learners combine 

experience (action) and thought (reflection) to build meaning. Where both parts are 
essential for the creation of new knowledge. [5] 

 

2.3 Socio-Cognitive and Socio-Cultural View of learning 

Society has an important impact on one’s learning curve. Social constructivism 
mainly focuses on the fact that learning is affected by social interaction. Social 

interaction simply means social act like discussions, conversations, explanations, 

listening..etc. Now a day’s much importance in given to carry out social interaction 

among students in class rooms after the lesson is delivered which give enough room 
for students to undergo knowledge exchange among the peer. Discussion among the 

peer in subjects like Physics, Chemistry, Biology …..etc give students to develop 

better understanding about the concept, found in students of higher secondary. On the 

other hand socio-cultural approach, specially for learning science give appropriate 
tool for conceptualizing science concepts in a better way. The basic tool like group 

study, group activity, network activities, group experiments …etc. are used as 

traditional method in science teaching. Instead of studying the mental content of 

individual minds, the various approaches of this framework focus on interaction, 
discourse and participation processes. Individuals’ thinking is mediated through the 

cultural symbol systems and facts that we use (Brown, Collins, & Duguid, 1989; 

Lave, 1988; Lave & Wenger, 1991.)[6] 

 

2.4 Cooperative and Collaborative Learning 

In cooperative and collaborative learning a group of students work together to 

accomplish a task in connection with learning objective. The interaction needed in 

cooperative tasks requires individuals to externalize their thinking. Students get 
extreme benefit from this process because it requires them to put ideas together into a 
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more concrete form which happens because of continuous feedback that is available 
within the group itself. In this type of learning each person among the group is 

responsible for a portion of the problem solving task. Whereas collaborative learning 

appears to be one of the core concept of learning science. The term “collaboration” 
refer to any activities that a pair of individuals or a group of people, perform together. 

In learning sciences, the term is understood rather differently, here it is the idea of co-

construction of knowledge and mutual engagement of participants. Collaborative 

learning is a coordinated, synchronous activity that is the result of continued attempt 
to construct and maintain a shared conception of a problem (Rochelle & Teasley 

1995).[7] Collaborative learning is a process of participation in knowledge 

community (Brufee, 1993). Collaborative learning is a process, which is distributed 

between the learner, the environment and the activity conducted by the learners' 
community (Barab & Kirchner, 2001) 

 

 

3. ICT and Learning Theory 
The cognitive learning theory emphasizes the learner’s schema as an organized 

knowledge structure (Bruner, 1990; Gagne, Yekovich, & Yekovisch, 1993). Unlike 

behaviorism, cognitivism recognizes that the human mind is not simply a passive 

recipient of knowledge. Rather, the learner interprets knowledge and gives meaning to 
it. The cognitive perspective of learning refers to mental activity, such as analytical 

reasoning. When teachers apply a cognitive approach, they focus on the 

understanding of concepts and their relationships. If learners are able to understand 

the connections between the concepts, break down information, and rebuild it with 
logical connections, then their understanding will increase.[8] The constructivist 

learning theory views knowledge as a constructed entity made by each and every 

learner through a learning process. Constructivism frames learning less as the product 

of passive transmission than a process of active construction whereby the learners 
construct their own knowledge based upon prior knowledge (Duffy, Lowyck, & 

Jonassen, 1993; Piaget, 1971; Steffe & Gale, 1995). Constructivist learning requires 

learners to demonstrate their skills by constructing their own knowledge when solving 

real-world problems. The constructivist model calls for learner -centered instruction, 
because learners are assumed to learn better when they are forced to explore and 

discover things themselves.[9] ICT (information communication technology) gives a 

vital platform for the learners in the current scenario where they can learn by 

discovering, exploring new facts about the learning material, which was initiated by 
the subject teacher in the classroom situation by giving very basic concepts. It is 

found that students learn more effectively when they are forced to learn things by 

exploring knowledge at his own cost. According to Zhao and Cziko (2001) three 

conditions are necessary for teachers to introduce ICT into their classrooms: teachers 
should believe in the effectiveness of technology, teachers should believe that the use 

of technology will not cause any disturbances, and finally teachers should believe that 

they have control over technology. Demetriadis et al. (2003) reached similar 

conclusions in their research study: “Training efforts are generally welcomed by 
teachers but consistent support and extensive training is necessary in order for them to 
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consider themselves able to integrate ICT in their teaching methodologies”. 
According to Rogers (1995) one of the major factors affecting people’s attitudes 

toward a new technology is related to the features of the technology itself. Rogers 

points out five basic features of technology that affect its acceptance and subsequent 
adoption: relative advantage, compatibility, complexity, observability, and trialibility. 

Thus, a new technology will be increasingly diffused if potential adopters perceive 

that the innovation: 

(a)  has an advantage over previous innovations 
(b)  is compatible with existing practices 

(c)  is not complex to understand and use 

(d)  shows observable results 

(f)  can be experimented with on a limited basis before adoption. 
 

 

4. The Need for ICT Integration in Schools 

ICT integration in schools is needed in order to accomplish many objectives and 
improve the quality of lessons in all subject areas. ICT increasingly pervades various 

aspects of our daily lives like work, business, teaching, learning, leisure and health. 

Since ICT leads all processes based on information, every individual in a society 

should become technology competent. Thus, all schools have to be equipped with the 
necessary ICT in order to provide the next generations with the needed tools and 

resources for access and use and to attain the expected skills. But school merely 

providing hardware, software and in -service training is not enough. Any in-service 

training needs follow-up support, peer coaching and peer dialogue to ensure 
successful utilization of new technologies. There must be active involvement of the 

teachers concerned in the whole change process so that there is the element of 

“ownership” of the innovation. Just filling schools with the necessary ICT neither 

improves the quality of instruction nor creates more effective learning environments. 
However, embracing a broader vision and philosophy, schools should revise present 

teaching programs, practices and resources, and ICT should be integrated into all 

levels of an educational system from classrooms to ministries for use in management, 

teaching and learning activities. Thus, “Teachers must receive adequate ongoing 
training, technology use must be matched to curriculum’s philosophy and theory of 

learning, and adequate numbers of computers must be conveniently located within the 

classroom” (Al-Bataineh & Brooks (2003), As also concluded by Kington, Harris and 

Leask (2002) “…it is not necessarily the technology that has to be innovative, but the 
approach to teaching and learning must be”. 

 

 

5. Methodology 
In order to identify the positive impact on learners during the use of ICT a pre-test 

with traditional method of teaching using black board and chalk is conducted and a 

post-test with ICT enabled teaching is conducted. The learner’s chosen from a remote 

school of Andaman & Nicobar Islands namely Govt. Model Senior Secondary School, 
Sitanagar, Diglipur which is located northern most part of the Islands. It is around 320 
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km from the City of Andaman due to which it is remote in terms of communication 
and transport. As far as the ICT is concern, it is found that none of the school in this 

locality have at least a LCD projector, which clearly reveals that the learner’s are new 

to ICT. The basic objective of this study is to find relatively a high difference between 
pre-test & post-test and to confirm that the use of ICT really bring changes in their 

learning curve. 

 

 

6. Sample 

Sample taken for this study is a set of 40 students of class XI named as group I and 40 

students from class XII named group II from science stream of Govt. Model Sr. 

Secondary School, Sitanagar, Diglipur. The pretext context of these sample is that 
they always undergo traditional method of teaching with Blackboard and chalk. They 

had never been exposed to the use of ICT ever before. The sample is chosen in such a 

way that it contain learners of all level of aptitude and IQ. 

 

 

7. Procedure 

At the start of the experiment, which is the procedure - I, a pre-test of the sample is 

conducted in the subjects English, Maths, Physics, Chemistry & Biology in which the 
topics are taught by traditional method., then a post – test is conducted in which the 

same topics are taught by using ICT tools. Here properly planned presentation on the 

concerned topics are taken in the class by means of a LCD projector and also students, 

put in groups, are given such assignments based on the topic where they require an 
internet support to solve. The presentation is made in such a way that it would 

highlight and give maximum stress on vital points of the topic. 

In procedure - II a new topic is selected for all the above subjects in which half of the 

portion is taught by traditional method and the remaining is taught by using 
appropriate ICT tool after which a pre-test & a post-test is conducted for the above 

portion separately. The procedure-II is carried out to rule out any variations appearing 

in the data due to double learning of the same topic in procedure-I. The data so 

collected in both the procedures is then subjected to analysis by using statistical tool. 
An analysis of covariance is performed on pre & post test score of procedure-I & 

procedure-II to find out any relative difference between the learning scores on 

application of ICT in teaching methods. In the beginning of the statistical treatment, a 

null hypothesis and an alternative hypothesis is framed. 
H0: There is no significant difference between the learning scores on application of 

ICT tool in teaching methodology and thereby no any significant positive impact on 

learner due to it. 

H1: There is significant difference between the learning scores on teaching using ICT 
tools there by suggesting the use of ICT tools in teaching methodology. 
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8. Analysis and Interpretation 

 

Table 1.1 Paired Samples Statistics for procedure I 

 

 Mean N Std. Deviation Std. Error Mean 

English Marks after 15.13 40 2.70 0.427 

Marks Before 13.05 40 3.194 0.505 

Maths Marks after 13.68 40 2.526 0.399 

Marks Before 11.63 40 2.676 0.423 

Physics Marks after 13.7 40 2.514 0.397 

Marks Before 11.68 40 2.606 0412 

Chemistry Marks after 14.05 40 2.719 0.441 

Marks Before 11.48 40 1.739 0.275 

Biology Marks after 14.5 40 2.353 0.372 

Marks Before 12.18 40 1.937 0.312 

 

Table 1.2 Paired Samples Test for procedure I 

 

 Paired Differences t df Sig(2-

tailed) Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% CI of the 

Difference 

Lower Upper 

Marks After – 
Marks Before 

(English) 

2.075 3.648 0.576 0.908 3.241 3.597 39 0.0009 

Marks After – 

Marks Before 
(Maths) 

2.05 3.442 0.544 0.949 3.150 3.766 39 0.0005 

Marks After – 

Marks Before 

(Physics) 

2.025 3.262 0.516 0.981 3.068 3.926 39 0.0003 

Marks After – 

Marks Before 

(Chemistry) 

2.575 4.422 0.699 1.16 3.989 3.683 39 0.0007 

Marks After – 
Marks Before 

(Biology) 

2.325 3.684 0.582 1.146 3.503 3.992 39 0.0002 
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Table 1.3 Paired Samples Statistics for procedure II 

 

 Mean N Std. Deviation Std. Error Mean 

English Marks after 13.10 40 2.296 0.363 

Marks Before 10.54 40 2.59 0.410 

Maths Marks after 13.23 40 1.476 0.233 

Marks Before 10.20 40 1.964 0.310 

Physics Marks after 14.07 40 3.71 0.587 

Marks Before 12.26 40 4.017 0.635 

Chemistry Marks after 13.49 40 2.352 0.372 

Marks Before 11.68 40 2.84 0.449 

Biology Marks after 12.72 40 1.839 0.291 

Marks Before 11.13 40 2.355 0.372 

 

Table 1.4 Paired Samples Test for procedure II 

 

 Paired Differences t df Sig(2-

tailed) Mean Std. 

Deviation 

Std. 

Error 
Mean 

95% CI of the 

Difference 

Lower Upper 

Marks After – 

Marks Before 

(English) 

2.55 1.782 0.282 1.47 3.65 9.048 39 0.000 

Marks After – 

Marks Before 

(Maths) 

2.98 2.159 0.341 2.25 3.79 8.713 39 0.000 

Marks After – 
Marks Before 

(Physics) 

1.83 1.517 0.240 0.10 3.54 7.608 39 0.000 

Marks After – 

Marks Before 
(Chemistry) 

1.76 1.187 0.188 0.66 2.98 9.455 39 0.000 

Marks After – 

Marks Before 

(Biology) 

1.60 2.134 0.337 0.65 2.53 4.742 39 0.0002 

 
 
9. Result & Discussion 

From the above t - statistics result it is observed that p values for all the subject are 

keeping very low, of the order of 0.0001 which clearly indicate that there is a very 
less probability of by chance occurrence thereby giving a very strong evidence that 

null hypothesis can be discarded. The results gives interesting result and a strong 

evidence that by using ICT tools in teaching methodology the learning curves 

definitely improves. It is evident that student concentration drastically improves and 
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their readiness for learning also initiates. It is also evident that learning abstract 
concepts which require a good cognitive approach from the learners side also 

enhances when ICT intervene in teaching methodology during such topics specially in 

higher levels. On the basis of this statistical result, it can be suggested that teacher’s 
should think positively for the use of ICT which would be the first step towards ICT 

integration in teaching learning process, as Woodrow (1992) asserts that any 

successful transformation in educational practice requires the development of positive 

user attitude toward new technology. The development of teachers’ positive attitudes 
toward ICT is very significant factor to increase learning curve of students and 

moreover to make the classroom effective. It can also be pointed out that preparing 

students for real life in our technological and diverse world requires that teachers 

embed ICT in significant learning experiences (Braun & Kraft, 1995). However, 
research studies show that most teachers do not make use of the potential of ICT to 

contribute to the quality of learning environments, although they value this potential 

quite significantly (Smeets, 2005). Harris (2002) conducted case studies in three 

primary and three secondary schools, which focused on innovative pedagogical 
practices involving ICT. Harris (2002) concludes that the benefits of ICT will be 

gained when confident teachers are willing to explore new opportunities for changing 

their classroom practices by using ICT.[10] The misconception that ICT is only useful 

for primary children’s as they learn by means of activities, have to be ruled out 
because research’s showed that ICT have become a vital tool for an effective and 

fruitful teaching among students of all grades specially to the higher grades. During 

this work, the feedback taken from the control group reveals that they are very much 

excited to continue further learning by means of ICT enabled teaching. According to 
Bransford et al.(2000), several studies have reviewed the literature on ICT and 

learning, he concluded that it has great potential to enhance student achievement and 

teacher learning. Wong et al. (2006) point out that technology can play a part in 

supporting face-to-face teaching and learning in the classroom. Many researcher and 
theorists assert that the use of computer can help the student to become 

knowledgeable, reduce the amount of direct instruction given to them, and also give 

teachers an opportunity to help those students with particular needs (Speitel, 2002). 

So it can be suggested that schools should seriously think on upgrading present 
teaching method by using ICT and inculcate positive attitude among teachers. 
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