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Abstract 

Information and Communication Technology (ICT) is the focus of a great deal of 

attention, both in terrns of, policy, its implementation and research. It could be considered 

the most highly scrutinised of all subjects. For more than 30 years there have been many 

statements made about its impact on everyday life. Just as ICT has subtly transformed the 

working practices and communication system of the world, so it has been assured to 

make an equal, and more obviously positive, impact on the world of education. 

This thesis explores the impact of ICT on the attitudes, habits and thoughts of pupils in 

secondary school. Acknowledging the potential, and interest in different programmes, it 

looks at ICT not as an isolated phenomenon, nor in terms of potential programmes and 

the efficacy of distance learning, but in the context in which it is used in schools. The 

thesis is based on exploring the ways in which pupils experience ICT in school rather 

than in their homes, and how they experience ICT as part of their daily school 

expenence. 

The first part of the thesis outlines the history of the impact of Technology, in the context 

of earlier media, and examines the many assertions of its power and the hopes of the 

impact of IT. It also traces the many complex ways in which the Information Technology 

can be used and have an impact, and the various theories that underly its potential. It 

makes it clear that there is comparatively little empirical research on the impact of ICT in 

the school context. Research on particular programmes and lessons abounds but not 

research on the secondary pupils' attitudes and experience as a whole. 
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The methodology used is a mixture of observation, questionnaire and interviews. In such 

a complex subject it was considered important to use triangulation to explore the impact 

of ICT; from its uses as part of the school curriculum, to its relationship with, other 

subjects. The most significant evidence is perhaps, derived from lengthy semi-structures 

interviews (as well as the questionnaire). Secondary school pupils in years 9 and 10 in six 

schools (with contrasting socio economic catchments) completed questionnaires and 

interviews. 

Whilst the thesis explores many aspects of the pupils' experience of ICT it does so in the 

context of day-to-day school life. The central point is however, the ways in which pupils 

think of school life generally, and the impact of ICT within this context. Any 

disappointment with any lack of fulfilment of the great hopes of ICT is perhaps explained 

by of how schools are run as institutions. They perhaps have not changed in any radical 

way to accommodate the new technology. The acceptance of the inevitability of 

computers, and their use in systems of communication (and the pleasure at home) is 

matched by the acceptance that school is an experience demonstrated by its social rather 

than academic aspects, in which ICT is just another lesson. 
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CHAPTER I 

INTRODUCTION AND STATEMENT OF THE PROBLEM 



Chapter 1 

Introduction and Statement of the Problem 

The main aim of this study is to examine secondary school pupils' use of and attitudes to 

Information and Communication Technology (ICT). There is a particular emphasis on the 

way pupils actually use the technology as opposed to how they ought to use it. The 

principal focus of this research is a detailed analysis of the pupils' attitudes and behaviour 

towards the use of computers at school, although research was also carried out into the use 

of computers at home. 

Throughout the thesis the term ICT is used to describe the school subject Infonnation and 

Communication Technology. The term Information Technology is used to describe 

Information Technology in its wider sense. 

The detailed analysis will utilise a triangulation of research methods: observation, 

questionnaire and interview. This chapter provides an overall statement and identification 

of the problem, a rationale of the study, the need and importance of the study and the 

methodology and procedure. 

1.1 Introduction 

Over the last century we have experienced unparalleled rates of technological development 

leading to fundamental changes in our way of life and in the nature of society. Instructional 

technology is essentially a post World War Il phenomenon. Since the end of the Second 
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World War the electronic computer has been a most significant influence on changing our 

way of life. 

The role of computers and Information Technology (IT) has grown and expanded to such 

an extent that Information Technology is prevalent in virtually every aspect of daily life. 

For example, when shopping, computerized 'point of sale' electronic tills, with their 

accompanying credit facilities, are everywhere. In their homes, many more people are 

playing computer games, doing the domestic accounts using spreadsheet programmes, 

writing letters with word-processing applications, accessing the Internet or sending and 

receiving e-mails. Furthermore, at work, the computer has become a central component of 

everyday business life, becoming an indispensable tool in maximizing and improving work 

efficiency (especially in the field of financial/budgetary book-keeping/accounting), taking 

over from what were, previously, a series of quite laborious and time-intensive duties. 

Calculators, computer games and many other electronic devices are now commonplace in 

people's homes, while the world of work has been transformed by such devices as robots 

and word-processors. Individuals come across computers every day of their lives (for 

example when banking, when making travel arrangements and when booking theatre 

tickets). Children are accustomed to computers and see them used in many different 

situations. This is why so much attention has been paid both to the potential of computers 

as a tool for learning and to the need for everyone to be skilled in the use of them. 
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Howe (1983) foresaw that microcomputer devices and techniques would affect the lives of 

everyone by the end of this century. Indeed, during the ten years following Howe's (and 

others') comments, it has been a widely-held view that such machines would eventually 

have an impact comparable to that of the printing press (McLuhan 1967) and bring about 

changes of a truly revolutionary nature. 

There is no doubt that computers are getting more sophisticated, cheaper and ubiquitous. 

Computers are changing in two ways: 

1. They are getting more powerful, faster and can do more 

2. They therefore give access to vast amounts of information. 

Longworth (1983) suggested that the needs of the children of the second industrial 

revolution are markedly different from those of the first. They need the facility to think 

creatively about the uses and abuses of information. Longworth was encouraging educators 

to make full use of the computer's capabilities and prepare pupils to work with all types of 

new technology. This is a challenge that is still facing educators on a worldwide basis. 

The potential of different media to enhance pupils' learning is not new. As early as the 

1920s 'educational radio' was introduced into schools in order to receive educational 

programmes. In the 1970s this facility was given the different title, 'Interactive Radio 

Instruction' (Plomp 1996) but the purpose was the same (i. e. to broadcast educational 

programmes). In the 1950s Instructional Television (Plomp 1996) was introduced. 

Instructional Television consisted of programmes developed specifically for classroom use. 
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It was expected that television would bring about a big change in the educational system. It 

did indeed bring about changes in social life but it is a matter of conjecture whether or not 

it has had a major impact on schooling. 

The use of ICT in schools as a learning tool is now commonplace. However, having access 

to technology is not the same as acquiring knowledge from the experience. The term 

'educational technology' was introduced in the 1960's and is associated with the 

mainframe computers in education and learning. Tutorial software was developed and used 

in universities with the arrival of microcomputers in the late 1970s (Sewell 1990). 

1.2 Rationale of the study 

Information Technology has become like a siren song in education for the last 35-40 years. 

Policy makers and educationalists have kept reiterating that tomorrow, the next day or in 

the near future Infonnation Technology is going the to change the way things are. Levine 

(1995) claims that the advent of computer literacy is one avenue not only to recapture 

diminishing skills, but also to advance into a new renaissance. She asserts that Information 

Technology will transform our lives, our communication systems, our education system 

and our ways of getting new infon-nation. Stonier (1985) and Underwood and Underwood 

(1990) have said that Information Technology is going to change the way things are and 

will certainly change the ways in which information is delivered. Pupils can use teaching 

machines and other resource centres. Pupils would have access to all learning resources and 

would not need teachers, classrooms or schools. Pupils could work and learn at home and 
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could have access to lot of new information or they could be independent or autonomous 

learners. The question remains whether anything like this has actually happened. 

The hope placed in new technology and the belief in its transforming power has been 

experienced before. When television was first introduced, it was believed that it was a 

wonderful invention that would transform ways of communication and the education 

system. People thought that television would replace traditional learning habits and even 

replace teachers. Without doubt television has profoundly affected our culture and the way 

we present and process information, but it has not fundamentally changed the nature of 

schooling. Television may create or reinforce personal prejudices (stereotyping) or 

conversely it may help remove them to a greater or lesser degree. It may shape our 

educational aspirations, encourage or even lower them by the images and personalities it 

portrays, but it does not fundamentally affect the educational process (Chu and 

Schramm1967; Schramm 1977; Plomp 1996). 

As new technologies emerge, we make decisions about integrating them into our 

behaviour. This phenomenon of responding to changing technology is also evident in the 

classroom, where teachers have to make similar decisions that affect the adoption of new 

instructional media. Change in the school system in general, and in teachers' behaviour in 

particular, often appears to be a slow and complex process. Recently many technologies 

such as microcomputers, television, videocassettes record and personal computers, and 

have been introduced into the classroom. It is not evident how many teachers have adopted 

new technologies for the purpose of enhancing their teaching. The theoretical framework of 
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the thesis is to explore whether the rhetorical hope placed in the transforming power of 

technology is matched by reality, given the extensive criticism of teachers' failure to 

employ the technology themselves. 

The concern with the use of computers in school is long standing. The "Micro-electronic 

Education Programme (MEP) was first set up in 1981 by the Department of Education and 

Science (DES) and ran until at least 1986. 

The aims of MEP were: 

u To help schools to prepare children for life in a society where devices and systems 

based on microelectronics are commonplace and pervasive; 

m To help teachers learn the technology they need in order to encourage learning in the 

children they teach. (Wellington 19 8 5; p 17) 

The most recent initiative is the National Grid for Learning (NGfL). The provision of 

technology in schools was comparatively limited until the new National Grid for Learning 

was introduced. The National Grid for Leaming guarantees that not only will all schools be 

better equipped with new resources and connected to the 'super-highway' free of charge 

but that many of them will also be on-line. Teachers will be trained and school-leaving 

children will be Information Technology literate. It might be to wise to accept that ICT is 

used as a 'label' for what schools deliver either discretely or across the curriculum. 
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Given McLuhan's (1967) dictum "The way you communicate information changes the 

perception of the message your audience is receiving", does computer use change pupils' 

learning styles? Cuthell (1999) discovered that pupils use computers in schools and at 

home differently. They use different styles of communication and information. They now 

have access to different kinds of knowledge in an eclectic way he calls 'Bricolage'. 

Computers can change the ways in which pupils spend their time in school. There has been 

a great deal of attention devoted towards teaching pupils how to use programmes such as 

word processing, spread sheets, databases, graphics, mathematical programmes and 

computer games. There is also a lot of emphasis placed on the use of e-mail and Internet 

software on infonnation servers, and the computerisation of library catalogues. 

Computers are able to be used for the express purpose of communicating and not just as a 

tool for calculations, statistic and investigation. Despite that, schools are not resource 

centres of self-contained knowledge. Does this imply the demise or growth of resource 

centres like school? Are schools appropriate sites for the new technology? 

1.3 Aims of the study: 

Following on from the previous discussion, the aims of the study became apparent. 

1. To explore the gap between the idea of believing that IT is going to change things and 

the actual use of IT? 

2. To explore the central policy with regard to ICT provision and the ICT resources 

provided in secondary schools - does practice follow policy? 
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3. Explore the ways in which secondary school pupils experience ICT as a subject. 

4. Explore the ways in which secondary school pupils experience ICT across the 

curriculwn. 

5. Analyze the attitudes of these pupils towards ICT in schools and elsewhere. 

6. Understand the impact of ICT on pupil 'learning styles' e. g. collaborative working, 

small group working. 

7. The study compares the behaviour and attitudes of the pupils in year 9 and 10 (there is a 

particular focus on the specific factors that affect these pupils' attitudes. ) 

1.4 The Need for the Study 

Since the end of World War 11 the electronic computer has been the single most significant 

technological influence on the way in which we live. The role of computers and 

Information Technology has grown and expanded to such a point that Information and 

Technology is prevalent in virtually every aspect of daily life. The Department for 

Education and Employment (DFEE June 1999) stated that: 

"The skill needs of the future will be different from those of 
today and it is clear that we will not keep pace with the modem 
economies of our competitors, if we are unable to match today's 
skills with the challenge of the developing information and 
communication age of tomorrow. As labour markets change, we 
must develop a new approach to skills and to enabling people, 
and business, to succeed" (in Monteith 2000). 

One could argue that there is a need to include computer education on the curriculum 

simply because of its significance in a society which relies so much on the transfer of 

information and the control of systems. Indeed, the computer has brought with it a major 

change in the way in which we all operate, paralleling the major changes which occurred 
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following advances such as the discovery of electricity, the invention of the internal 

combustion engine, television and radio. Anyone living in the latter half of the twentieth 

century should know at least something about these technological advances and their uses 

and misuses. Because computers and computer concepts can augrnent our thinking it is 

most desirable for everyone to have some understanding of them. It might be useful to have 

a brief overview of developments in school over the last 30 years in the context of use IT. 

1970s era 

For example, the International Federation for Information Processing (IFIP, 1972) wrote 

that the introduction of computer education is justified by the contribution computers have 

brought and can bring to education. The arrival of microcomputers in the late 1970s 

brought personal computer empowerment to individuals. It also brought with it the 

conviction that all pupils must become computer literate and that schools had the 

responsibility to prepare their pupils to realise the potential of the empowerment (Collis et 

al, 1996). 

Early - Mid 1980s era 

Information Technology (IT) has been the subject of countless conferences, seminars, 

workshops, and journal articles and newspapers supplements. Much of the attention was 

first stimulated by the Government's designation of 1982 as Information Technology Year 

and its financing, in conjunction with private sectors of the community. (Cabinet Office, 

ITAPý 1983, p. 10) 
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According to IFIP the educational system was supposed to have a profound part to play in 

equipping the UK population with IT skills. It was expected schools would provide tuition 

in the use of computer based information systems and that this would grow naturally out of 

the spread of computers in schools since users will need to make effective use of new 

technologies in order to maintain their position against competing sources of tuition and 

infonnation. (ITAP 1983, pp45-46) 

Late 1980s 

Children acquire the conventions and values of the new 'information age' from their 

experiences in and out of the school and through the media. They learn about the 

capabilities, limitations and use of computers as well as of their associated technologies. 

Infonnation technology has a critical role in enhancing the learning process at all levels and 

across a broad range of activities including but going beyond the National Curriculum. 

HMI Series (1989) were suggesting that tbrough the use of 'Information and 

Communication Technology, in the curriculmn, schools will also be helping pupils become 

knowledgeable about the nature of information, comfortable with the new technology and 

nil, able to exploit its potential. Indeed, technology seemed to give rise to great interest, and 

often excitement and pleasure, among young people. New technology has radically 

changed the home and workplace: it has a similar potential to transform the classroom (p I- 

2) 

There are two overlapping themes that pervade the thesis. One is the way in which IT is 

used in order to deliver the curriculum. The other is the ways in which pupils learn the 

skills of ICT. 
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1990s era 

Hawkridge (199 1) describes the six major motives of the use of ICT in education thus: 

m The social rationale. Computers are important in society, thus pupils should be prepared 

to deal with them; 

a The vocational rationale. Pupils should use computers to prepare for future jobs; 

a The pedagogical rationale. Computers can improve instruction in traditional subject 

areas; 

s The catalytic rationale. Computers will set of wide-ranging changes in the educational 

system itself and change the nature of teaching and learning; 

v The IT industry rationale. Supporting computers in schools will help build up a market 

for country's internal hardware and software production capability; 

s The cost effectiveness rationale. Computers can replace teachers or some of the costs of 

the teachers. 

Collis et al (1996) observed that different people from different fields of life such as 

educational researchers, policy makers, educational decision makers, teachers, parents, 

teacher educators, learning psychologists, curriculum specialists, and politicians all have 

their own yardsticks to know about the impact of computers in schools (p. 5). What is clear 

is the political and social will to make changes; what is not clear is whether the changes 

have taken place. 

Since the beginning of the last century the field of education has seen a series of 

technological innovations but educators, researchers and policy makers still have many 
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questions to ask. Some suggest we are still in the "dark ages" (Popham 1969; Wager 1993). 

They claim that the history of educational technology is full of prognostications about how 

technology will lead us out of the 'dark ages' of instruction into the 'new light'. 

Despite this exciting vision of the future, we seem to be left with just that -a vision. More 

than a decade later we are still waiting for those miraculous interventions predicted by 

Hawkridge (199 1) and others. 

21" Century 

As Loveless (2001) observes, due to political pressure, digital technology is introduced in 

education regardless of where or what is being taught. This has tended to produce more of a 

sense that something should be happening rather than a clear understanding of what that 

'something' should be. 

Use of IT in schools 

It is clear that in education IT is used as a catalyst (Underwood and Underwood 1990 ) to 

enable the pupils to have access to a world of infonnation and knowledge. There is always 

a tension between using computers as a medium and learning the skills of using them. 

Loveless (2001) goes on to say that 

ICT challenges current descriptions and practice of pedagogy in 
terms of all prescriptions of time, place, authority and purpose of 
teaching. Learning and teaching are often are often assumed to 
'take place' in particular slots of a timetable and particular 
classrooms associated with particular curriculum subjects. 
Information and Communication Technology can afford 
opportunities to extend the connections between learners, 
teachers, and information beyond the formal 'school day' and the 
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agreed sources of information". (p. 4) 

As Alexander (1997) points out, 'role playing' is the quickest way for one individual to 

experience another's social 'positioning' in the fairly safe context of anonymous online 

discourse by experimenting with different approaches in a safe and secure envirom-nent. 

Bracey (1984); Genishi et al (1985); Johnson (1985); Yawkey (1986) state that several 

computer programmes have been designed to help the young to develop creativity, 

cognitive skills, and other basic skills such as reading, writing and mathematics (Collis et al 

1996, p-69). Knezek et al (1994) conducted research on the Young Children's Computer 

Inventory (YCCI) project and examined the impact of computer use on children in Grade 1 

to 4 in schools. The study was cross-cultural between Japan and the United States. The 

variables studied in this project included computer importance, enjoyment, motivation, 

study habits, empathy and creative tendencies. 

The findings were that: 

0 Computer use in primary school has a strong impact on attitudes toward computers 

a Computer activities can have a positive impact on motivation and study habits over the 

course of several years. 

w Gender differences with respect to attitudes toward computers do not generally exist at 

the first-grade level; they probably do not emerge until after Grade 3. 

m Evidence indicates that creative children may choose to use computers, rather than 

computer use fostering creative tendencies. (p. 19) 
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That particular study was conducted on primary school children. Previous research has 

tended to focus more on the programmes provided and less on the feelings and attitudes 

displayed by the participants. 

Many studies have been undertaken on the use of Information Technology in education. 

Cuban (1986) provided a pessimistic analysis of technology in schools; Bowers (1988) 

identified the cultural biases of educational computing; Dreyfus (1992) outlined the failure 

of computer-based instruction to live up to its promises. The US Congress (1989) 

governments and local communities have responded to this concern by providing funds, 

equipment and other material resources to educational institutions to encourage the practice 

and use of ICT. 

Some studies of the use of computers in schools are limited to matters such as the 

availability of resources and the programmes used. Other studies have looked at pupils' 

attitudes. For example Cole (1990) determined the needs and requirements of pupils 

entering the world of work. In his study he compared the IT skills and competencies of 

pupils upon entering such a course of study and when leaving the course. He suggested 

three hierarchical phases in IT education. In the first phase IT is seen as an isolated subject, 

in the second phase IT skills are integrated by a project approach and in the final phase IT 

is fully integrated into the normal curriculum. He finally concluded that extra equipment 

and training for staff was needed to improve the quality of IT. He did not examine the 

pupils'attitude towards computer studies or how they use and think about computers. 
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Al-Haile (1994) typically summarizes contemporary approaches to IT in education. He 

argues that in schools computers can be used in three modes. These are: learning about 

computers (academic), leaming from computers in Computer Assisted Leaming or ICT 

(cross-curriculum) and learning with computers or being able to use computers in ICT 

(vocational). He concluded that the use of computers can be associated with academic 

work, rather than pleasure, or used as a tool and as an aid although they can also be used in 

6 games' playing. 

Cuthell (1999) investigated the impact of 'Information and Communication Technology' 

(ICT) on secondary school pupils. He compared the pupils' ownership of, and access to, 

computers with that of their teachers. He developed an analytical model for classifying 

pupils' uses of computers. He examined the pupils' attitudes to computers, together with 

the impact these have had on learning strategies and expectations. Although he developed 

an analytical model for classifying pupils' uses of computers, he did not examine how 

secondary school pupils use computer in school. 

Although some research has been done on how ICT is used in schools, and more on how it 

ought to be used, little research has been done on what pupils think about ICT. Pupils 

demonstrate general attitudes towards computers, not necessarily linked to school, and they 

also have strong attitudes towards the experience of school. 

Hill et al (1987) noted that there are many signs suggesting that pupils have positive 

attitudes toward computers. Varied attitudes and beliefs conceming computers are 
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important to understand for a number of reasons. Foremost among these is the fact that 

school pupils' willingness to accept computer technology may be affected by the attitudes 

they hold towards them. Paxton and Turner (1984) suggested that naive users, who had 

negative attitudes towards computers, learned computer-editing tasks more slowly and 

made more errors in using the computer than did those who had more positive attitudes. 

Longworth (1981) suggested that what children learn at school has a 'useful life' of half a 

generation. Teachers argued that what pupils were learning in school concerning computer 

use was not of much benefit outside school because pupils would see different software 

packages in use than those in school. Developing positive attitudes towards computers may 

give pupils the courage to learn about different software and hardware systems and adapt 

themselves to situations needing computer skills. SOED (1991b) noted the capacity of new 

technology to support learning and teaching across the curriculum through experience of 

simulations, problem solving, investigating and handling infon-nation is considerable. It 

was argued that it is important that the potential of new technology is exploited to enrich 

pupils' education (Robertson 2002, BJECT, p. 403). 

There is less attention paid to the way in which pupils actually use resources (like 

computing in school and at home) and how they relate to their work as well as their 

attitudes towards computers. The focus of interest has been on the fascination and 

attraction of the new technology rather than the context in which it is operating. 
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1.5 Research Problem 

In 1970s and 1980s research has been carried out on 'progranuning. The emphasis has 

been on creating and evaluating packages rather than explaining the pupils' attitudes 

towards the use of computers. It was the lack of research work done concerning this 

specific topic that led to the interest in this study. 

Barker (1995) notes that computer technology offer many new dimensions for the effective 

provision of support for teaching and learning. Until recently, the major emphasis has been 

given to teaching and the creation of more effective and more efficient individualised and 

group leaming systems based on Computer Assisted Leaming (CAL), Computer Based 

Training (CBT) and Computer Mediated Communication (CMC) techniques. The majority 

of cases have shown that this object has been realised though the development of 

supportive and/or collaborative learning mechanisms involving various types of interactive 

technology based-enviromnent. 

Donaldson (1978) points out that for many learners a change occurs in their attitudes 

towards learning as they progress through the educational system. At the beginning, 

children are intrigued and enthusiastic. They approach learning with enthusiasn-4 

enjoyment and commitment. As the years pass, many of these children appear to lose that 

'joy of leaming' which characterized their preschool and early school yýears. For some, 

education remains an enjoyable experience but for others it can become associated with 

'work' not pleasure. The concern of this thesis is in the understanding of computer use in 

school as a part of the general educational experience. As increasing number of computers 
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are introduced so will the experience of school change. 

The use of computers in some schools is mainly associated with academic work (pupils 

learn basic principles in order to pass the end of year exams and in some schools they use 

the computer as a tool for leaming. Computers are used like books (or other resources) to 

help pupils to learn. However, when the computer was first implemented in schools it was 

seen as an enjoyable experience. One question is whether pupils still associate computers 

with pleasure or whether they find the initial excitement replaced by more routine 

familiarity. 

Westby (1989) described computer technology as the atomic bomb of the infort-nation age, 

which will break the barrier between learning and entertainment. This combination 

between learning and entertainment that computers can bring may have an effect on pupils' 

attitudes toward them. 

The thesis will address different modes of computer use in secondary schools. The 

empirical evidence is sought to explore: 

0 Pupils' attitudes towards working with computers? 

m Pupils' skills in using computers. 

m Pupils' everyday interests and experiences in relation to ICT. 

m The place of ICT in pupils' experience of school. 

This study tries to recognise the impact of the pupils' attitudes towards the use of 
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computers. As mentioned earlier, few studies have dealt with the pupils' attitude towards 

the use of computers. Those that have are in the context of gender issues or attitudes 

towards the use of computers in general, attitudes towards the use of computers at home 

and different ways that computers are used in schools. There is a marked lack of research 

on the pupils' experience of using computers and on their attitudes, behaviour and feelings 

in different enviromnents and situations. The attention has been focused more on the 

computers themselves and their potential, on the programmes that could enhance learning 

and on their possibilities, and on the possibilities of distance learning. This study looks at 

pupils in schools, and their attitudes to computers as part of the school curriculum. 

This study will also: 

a) Examine pupils' attitudes towards the use of computers in different contexts; 

b) Consider the relationship between "learning with computers" and "learning about 

computers". 

c) Explore how attitudes towards school affect the experience of ICT. 

The researcher wishes to investigate the reality of how pupils judge the use of ICT and 

what their perspectives are towards the use of computers. 
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Chapter 2 

Information and Communication Technology in Education: 

Deflnitions and Conceptual background. 

2.1 Introduction 

The increasing use of technologies in education, to deliver instruction and support learning, 

is significant. 

Duncan et al (1978) described 'Educational Technology' as a subject with no clear 

boundaries. It is area which comprises a highly practical element at the same time as 

enveloping an element of complex and highly theoretical research. The merging of these 

two aspects has already been highlighted in some literature to cause severe communication 

problems, and consequently problems of information transfer. Plomp and Pals (1989) 

observed that educational technology is growing internationally but European conceptions, 

for example, from the United Kingdom and the Netherlands, generally follow the North 

American pattern rather than stem from the tradition of the education culture and structure 

of each country. 

2.2. Three critical roles of educational technology 

Karen et al (1998) presents the following three critical roles of educational technology 

0 Educational technology as an Intangible Asset. 

a Educational technology as a tool to create knowledge. 

M Educational technology as a lever for other investment. 
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2.2.1 Educational technology as an Intangible Asset 

The ability to use computers in teaching, the development of new courseware, and the 

method of teacher and learner working together has become part of the intangible 

knowledge base of educational providers. 

2.2.2 Educational technology as a tool to create knowledge 

Educational technology helps create knowledge when it is used to invent new educational 

approaches, to build unique databases such as best practices or best student models, and 

when, through interactivity, teachers and learners together craft new solutions that can be 

captured and stored for future teaching and learning. 

2.2.3 Educational technology as a lever for other investment 

The growing potential of technology is a valuable resource in developing other aspects of 

the organisation, or a school's knowledge capital. It can create strategies that capture and 

optimize its impact. Such strategies integrate learning systems closely with other systems 

that: 

m Acquire and transforrn resources 

m Interact with educational partners and 

w Create and safeguard competitive advantages. 

All of these inforynation-generating activities are recognised as possible sites for 

knowledge creation and learning. This research explores whether educational technology 

creates, conducts, manages, and supports teaching and leaming. 
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These definitions are similar to each other in that they each emphasise the primary function 

of educational technology as improving the efficiency of the process of learning. 

Significantly, each of the definitions implies a different interpretation of the role of 

educational technology, involving a cyclical approach to the design of teaching/learning 

situations and the resulting use of whatever methods and techniques are judged to be 

appropriate in order to achieve desired objectives. 

Glaser (1996) said 

"The basis for consistent improvement in educational methods is 
a systematic translation of the techniques and findings of the 
experimental science of human learning into the practical 
development of an instructional technology. To achieve the full 
benefits inherent in this concept, instructional materials and 
practices must be designed with careful attention to the 
attainment of explicitly stated, behaviorally defined educational 
goals. Programmed learning sequences must be developed 
through procedure that includes systematic tryout and 
progressive revision based on the analysis of student behavior". 
(p. 3) 

Teachers using a combination of theories may be able to improve student learning over the 

whole range of abilities. This definition introduces two concepts which are of equal 

importance. First is the concept of instructional technology as applied to learning theory 

Second is the idea of product development through the systematic testing and revision of 

learning materials. 

However, the use of different terms such as 'interaction and 'learning' can sometimes be 

confusing. (During the pilot study interviews the researcher used two different terms 
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'information technology' and 'information communication technology'. Some of the pupils 

became confused and they asked the question: are these terms different? What is the 

difference in IT and ICT? ) 

In order to understand the meanings and the way people use these terms in practice the 

researcher decided to make a clear, brief and preliminary examination of these terms. 

Wellington (1988) suggests the use of the term 'IT' (provided one realises that it is at a 

high level of generality and) will often need to be "translated down" into its concrete 

components (p. 6). Zorkoczy (1982) links the term 'information technology' and its 

components together. 'Information technology' is now in common use. It is in fact a 

relatively recent addition to the English language. Before this the tenn IT has only been 

used in the American ERIC (Education Research Information Centre) database since 1986. 

The term has its counterparts in the French 'inforinatique' and the Russian 'infonnatika'. 

IT is synonymous with 'the new technology'-the use of microprocessors-based machines: 

microcomputers, automated equipment, word processors and the like. (p. 3) 

Different attempts by different researchers have been made to define the components of 

these at different times. "Information" can be defined as "coded representations of aspects 

of reality, which are used to model the real world" (FEDA, 1997; p. 10). Information is one 

of those terms which everybody assumes they understand, but the more closely the concept 

is scrutinized the more elusive it becomes. "A dictionary may define "Information" in 

terms of 'facts', 'knowledge, or 'experience', and define these terms by referring them to 

each other, or back to information" (Stonier 1997, p. 1). Infonnation is the visible or 
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audible form into which we transform our knowledge when we need to communicate it to 

someone else. It is knowledge put into the outside world for use and the way in which 

other human beings use it to transfer it back into inward knowledge. 

Interpretation of term like 'technology' vary with the passage of time. It all depends on the 

way people use them. Developments in technology produce new environments more 

rapidly than at any period in our history. These changes need to be understood. What 

potential impact has technology on the individuals' leanings within modem society? 

"Technology, like democracy, includes ideas and practice; it 
includes myths and various models of reality ... and like 
democracy, technology changes the social and individual 

relationships between us. It has forced s to examine and redefine 
our notion of power and of accountability". (Frankline 1990; p. 
12) 

Education is not a commodity or a production model. It is a deeper and broader term. As 

Plomp and Ely (1996) observe the word, "education" is used in a broader sense then 

merely learning and instruction. Education covers the conscious structuring of experience 

in order to facilitate learning and instruction, and also the conununication and interaction 

which can lead to learning and instruction. It is not synonymous with, but also includes, 

higher education, vocational education, professional education, training, and educational 

environments outside traditional, structured educational institutions. Thus, "computers in 

education" refers to the use of computers as mediators in the flow of information, 

communication, and instructional materials that occurs in, or relate to, educational 

situations. Information technology is an area that is developing at a rate which ensures that 

any publication is, almost by definition out of date. The new information and 
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communications technologies have profoundly affected our social structure. There is a 

growing interdependence between technology, infonnation and society. 

m Information technology encompasses a range of 'new' technologies and their 

applications, which are already making a profound impact upon society. 

m In Britain, govenu-nent support has been forthcoming for Information Technology 

developments in industry through the Department of Industry 'Support for Innovation' 

programmes, which has provided grants and advisory services covering a wide variety 

of new technologies. 

n Information Technology represents a major growth area in education and training. 

2.3. Definitions of Information Technology: 

Because of its pervasive nature, and because the subject embraces both a technology and 

widespread applications, definitions of the uses are complex. A number of definitions have 

been attempted in recent years, with varying degree of success, most referring to the 

relationship between computer technology, communication technologies and the storage, 

processing, transmission and retrieval of information. 

'Information technology is concerned with systems for the 
creation, acquisition, processing, storage, retrieval, selection, 
transformation, dissemination and use of vocal, pictorial, textual 
and numerical information. Current systems typically utilize a 
microelectronics-based combination of computing and 
telecommunications which may, in turn, act in conjunction with 
other technologies to multiply their effects' (CGLI National 
Advisory Committee for IT, June; 1983). UNESCO: - Information 
technology is the 'scientific, technological and engineering 
disciplines and the management of techniques used in information 
handling and processing; their applications; computers and their 
interaction with men and machines, and associated social, 
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economic and cultural matters'. Egronomics Unit, University 
College London: - Information technology is 'the production 
transformation, storage and transmission by electronic means of 
information in the form of representations'. (FEU, April, 1983; pp 
1-2) 

Hoban (1965) described that the part machines play in education, are forced into a 

consideration of complex systems of people interacting with machines. IT is a complex, 

integrated organisation of human and machines, of ideas, of producers, and of 

management. 

Wellington (1985) defines 

'Information technology' as generally offered as usually 
something like: the application of technology to the creation, 
storage, processing and communication of information. (p. 203) 

He has incorporated his concept into his own pedagogical envirom-nent by the use of 

electronic conferencing areas for each course, computer managed records, 

videoconferences and conducting teaching and learning activities on line. The National 

Curriculum Council (1990) notes that Information Technology includes the ability to use 

computers and electronic equipment to process and communicate information and also use 

computer simulations to develop an understanding of real and theoretical situations. 

Students should be able to use word-processors, databases, spreadsheets and other 

software, as well as electronic communication systems such as electronic mail and teletext. 
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2.4 Instructional Technology 

It has been noted how the introduction of new technology has gone through a typical cycle 

from hopes and the great belief in the power of the new technology to the displacement by 

disappointing empirical research. This is well demonstrated by the example of Instructional 

Radio and Instructional Television. (McAnany 1973; Chu and Schramm 1967; Schramm 

1977; Nwaerondu and Rhompson 1987; Githiora 1990; Plomp and Ely 1996) 

Following its initial introduction in the 1920s, educational radio expanded over the next 

three decades. With the advent of television in the 1950, however, the new spotlight was 

turned on this new technology. This combined the attractions of sound and vision, 

perceived to be an irresistible recipe to engage the students' attention and reinforce the 

leaming process (i. e. twice as much information received). 

People used to think that television would replace traditional learning styles (i. e. teachers 

and learning at home). Instructional television has proved that it can be an effective 

medium at all levels of the curriculum, from pre-school through to university, but it has 

turned out to be an additional rather than a central medium. 

In the 1980s and 1990s instructional television underwent several technological 

developments and it was widely believed that this form of technology would have a 

significant impact in the realm of education. However, nothing profound happened. 

Television increased leisure time. Despite the fact that an enon-nous amount of money and 

resources have been directed towards the use of television in the classroom, it is essentially 

29 



a source of entertaiment rather than one of instruction. Students of the Open University 

have shown how important personal tuitions remain, despite the usages of television. 

The period between 1967 and 1972 can be regarded as a period of consolidation. Plomp 

(1996) stated that this is the period when the term "educational technology" became 

recognized and widely accepted by the public. The first official endorsement of a field 

called educational technology may well have been the establishment, in the United 

Kingdom, of the National Council for Educational Technology in 1969. This followed the 

report of a committee on audio-visual aids in higher scientific education. The United 

Kingdom Association for Programmed Learning promptly added "Educational 

Technology" to its title in 1968, while in the United States, the Department of Audiovisual 

Instruction (of the National Education Association) changed its name to the Association for 

Educational Commissions and Technology in 1970. This coincided with the publication of 

a major report by a commission on Institutional Technology appointed by Congress, and 

anticipated the creation of a National Center for Educational Technology within the 

National Institute of Education at Washington. (p. 7) 

As official recognition grew, the problem of defining educational technology became 

acute. The National Council for Educational Technology when it first met in OctoberI967, 

stated that Educational Technology is the 

"Development, application and evaluation of systems, techniques 
and aids to improve the process of human learning". (NCET 1973; 

p. 13) 
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In the report presented by the US Commission on Information Technology the term 

Educational Technology as a systemic way of designing, implementing and evaluating the 

total process of learning and teaching in ternis of specific objectives, based on research in 

human learning and communication and employing a combination of human and non- 

human resources to bring about more effective instruction". (Ellington 1993; P. 9) 

Tickton 1970 defined Instructional Technology as "the media born of the communications 

revolution which can be used for instructional purposes alongside the teacher, textbook and 

blackboard" (pp2l-22). It would be fair to argue that this now embraces ICT in all its 

applications, both as a stand-alone process and one that is complemented by teachers' 

comments and demonstration within the classroom. 

2.5 Interactive technology 

Interactivity can be defined as "sustained, two-way communication among two or more 

persons for the purpose of explaining and challenging perspectives". (Garrison 1993; p. 16) 

This is in itself a valid learning path and one that is capable of delivering rewarding results; 

it demonstrates the active involvement (or not) of the learner or relying simply on the 

supply of the hardware. 

Berge (1999) observed that in an educational learning environment, interactive activities 

are usually between students and instructors, or among students. He described that the 

strength of this ongoing interaction with instructors and students distinguishes the learning 

experiences of independent or one-way learning from group or two-way communication. 

31 



He also stated that interactivity was central to the expectations of teachers and learners to 

the extent that it was a primary goal of the educational process. 

Weller (1988) said that a common type of interactivity in computer-mediated learning is 

one in which the learner actively adapts to the information presented by the technology. 

Jiang (1998) noted that students reported higher learning achievement when a course 

strongly emphasized online interaction. Berge (1999) also concluded that each medium has 

its own particular interaction characteristics for instructional purposes. From the viewpoint 

of interactivity, he assumed that the more interactions that occur between learners and 

instructors, the more learners are able to learn and to develop knowledge through self- 

discovery and personal insight. If we do not engage our students' interest and make the 

learning process enjoyable as well as infon-native, how can they be inspired to achieve? 

Both people and machines use information facilities for: 

a Input - infonnation must be received. 

m Storage - infonnation must be held for processing and future use. 

a Processing - to calculate, select and sequence the infonnation. 

0 Communication - to transfer information either over local or wider areas to where it is 

requested or required. 

0 Output - to create a final presentation of information for use. 

Some learning technology devices do not contain all of these features. For example, an 

overhead projector is solely an input and output device. A calculator has inputs, outputs 

and limited processing capability but only handles numeric information. However, the 

computer has the capability to handle all forms of information and possesses the complete 
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range of facilities identified above. It is this capability which is continuously being 

extended, with continuing falling costs and technological convergence. It is only recently 

that multimedia (video and sound) and flexible communication have become economic for 

widespread use, yet already these facilities form part of a consumer standard. The 

computer can now be regarded as having the capabilities of a vast interactive and dynamic 

library. (Cowharn 1999; p. 11) 

Computers have been used for many years in a variety of applications. They were initially 

machines devised to perform extensive 'computations' - that is mathematical 

manipulations, with great speed and accuracy. But a computer can do more than perform 

high-speed calculations. They can be programmed to draw pictures and compose music. 

They can store and process large amounts of information easily and quickly or function as 

a gpersonal' tutor in almost any subject area of the school curriculum. One must be careful, 

however, not to endow some innate intelligence to a computer. A computer must be told 

exactly what to do, down to the most elementary level and minute detail. (Terry 1984; p. 1) 

2.6 Computers in Education 

The effective and large-scale use of computers required trained staff to design and support 

computing systems. "Teachers faced the problems of individualising instruction to meet 

the particular needs of students; problems of managing students and resources; problems of 

providing particular learning experiences" (Rushby 1979; p. 12). In the 1960's computers 

were very expensive and did not have large memory capacities. In the 1960's and 1970's, 

data processing was mostly undertaken on centralised, large-scale computer systems with 
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which the users interacted through punched cards or through terminals. The level and 

quality of the services as well as the cost offered by that system was unsatisfactory. 

Plomp, (1996) describes that in the data processing environments where large quantities of 

data are collected and analysed, mainframe systems will not entirely disappear in the 

future, but the way in which they are used will continue to change. The difference is that 

the actual processing is done primarily on the microcomputer, with which the user works, 

whereas in a mainframe system the processing is done centrally. It contains the electronic 

circuits that interpret and execute (or 'processes) instructions communicated by the user 

and directs the interaction of the memory and the input and output devices. 

Input Output 

I 
Memory I 

(Cohan, T 1984; pp. 1-2) 

The major technological break through in what has been heralded as the 'computer 

revolution', is the development of the microprocessor in which all the processing functions 

are built into a single silicon chip. Significantly, microprocessors are cheap to build, and 

that in turn has led to the microcomputer revolution. Computers changed our lives but the 

microchip has changed computers. 
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The introduction of microcomputers has brought about significant changes within the field 

of educational systems. With microcomputer systems we gain access to the kind of 

resources that previously were available only to large organisations and manageable only 

by computer experts. The applications of microcomputer systems in educational research 

ranges from text processing, spreadsheet calculations, graphical designs, text analysis and 

electronic publishing to data simulation, educational information and expert systems and 

the management and statistical analysis of complex data structures from large-scale 

educational surveys with hundreds of variables and millions of observations. 

All the above studies and literature shows that since 1920, different technologies and 

learning aids were introduced in education to maximise the potential of learning. All those 

innovations could partly fulfill society's expectations or could be said to have partly failed 

to achieve the required goals. One of the reasons is the teachers often fear to use the new 

technologies especially computers (Hannafin 1993; Cuban 1986). It is not teachers' fault 

but the fact that new technologies are invented every day. Another new technology 

overrides the previous application as soon as teachers come to grips with a new technology 

(Schramm (1977); Rogers, Peters, and Joung-Im. et al (1985); Kay (1990); Hannafin (1993) 

stated that: "Each technological 'breakthrough' in the past resulted in disappointment 

followed by disillusionment and eventually abandonment" (p. 26). The ideological debates 

and uncertainties currently surrounding educational information technology can be traced 

back to the early 1960's. Industrialized nations have, since the early 1960's, sought to 

adapt the goals, content, and methods of their educational systems so that they can 

accommodate this new-comer. Around that time a variety of computer professionals and 
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educators began to meet under the auspices of the International Federation of Information 

Processing and, in the UK, under the auspices of the British Computer Society (Tagg, 

1987). They shared a common aim: to develop the role of the computer in education. 

Hence, the computer has worked its way into the school curriculum as a training tool, as an 

instrument in the assessment of students and in educational management. 

However, the teaching of computing in schools had, like all other subjects, no particular 

beginning point. Ideas about computers and computing permeated into school lessons 

initially mainly by teachers of mathematics and science. As early as 1957 there was a 

conference at Oxford organised on the relationship between industrial mathematics and 

mathematics in education. This was the first organised attempt to formally introduce 

computing techniques into the school setting. (Barker 1971) 

Computer enthusiasts have praised the power of these tools and urged the full exploitation 

of educational capacities to the point of recommending that the entire educational system 

should be abolished in favour of distance learning by computer technology. It is possible 

that belief in the role of the computer in education will become even stronger with the 

forthcoming construction of intelligent, fifth generation computers, which can function as 

self programming tools, capable of interacting directly with natural spoken and written 

languages. However, computer use in education requires multiple skills and resources like 

thoughtful planning, staff education and training, and provision of human, material, and 

technical resources. In order to accomplish this, we must have clearly worked out plans 

and procedures. Case and Parsons (1978) pointed that early on. "Adaptation to such a fast 
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changing culture requires not facts and findings, but procedures and processes, not 

organisational data but organisationa/ skills, not storage but processing" (p. 4- 5). 

Hawkwridge et al (1990); Camoy, Daley and Loop (1987); observed that industrial 

countries are seeking, through information technology based on computers and electronic 

communications, to exert greater control over their competitors and over developing 

countries. And in order to protect their own interests, all countries are being obliged to 

respond, to a greater or lesser extent, by stepping up their capacity to access and process 

information. 

2.7. Introducing Computer Education in the 1960's 

Eileen and 0 Shea (1987) stated 

"It is important to remember that the UK regards itself as the 
pioneer of modem computing and there is quite a strong 
widespread feeling that it allowed a world leadership in 

computer technology to slip out of its grasp in the 1960s" (p. 37). 

From 1960 until 1964, some schools introduced elements of computing into mathematics 

classes. This development hastened the process of introducing computer education into 

schools. However, the rapid prospective increase in the use of computers throughout the 

UK did not bring any change to the educational system. Tutorial software was developed 

and used in the late 1960s and early 1970s in a university setting. Infonnation as an object 

of study then spread from universities to secondary schools. 
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2.8. Introducing Computer Education in the 1970's 

Muffoletto (1994) described the 1970s in terrns of 

"Academic excellence, raised standards, more homework, and 
also the 'year-round schooling shone like a beacon throughout 
the decade" (p26). 

However, with all the work that has been done for the development of computer education, 

the computer itself was still seen as something that appeared to have little relevance to 

schools in the early 1970's. This was largely due to the size and price of computers at that 

time (Kelly 1989; Fraser 1979; BBC 1984; Collis 1996; Martin 1987; CERI 1989; 

Mohammad Tawalbeh 2001). 

In the 1970s, there were few teacher training programmes in the use of computer teaching 

but there was a great belief that computers would change the world by themselves (DES 

1981; Reid 1985; Papert 1993). The early Infonnation Technology initiatives in UK 

schools were essentially technology centered. The implementation of Information 

Technology in education, however, involves not only a change of teaching resources but 

also teaching strategies. It involves pedagogic understanding of what changes the 

implementation of Information Technology in education brings to both teaching and 

learning styles. As has been mentioned earlier, a computer is both an aid to enhance 

knowledge and is also a tool to enhance the teaching and learning process. 
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2.9. Introducing Computer Education in the 1980s 

This period may be described as one of relatively open-ended exploration. In the second 

half of the decade, by contrast, there was a sharpening of policy goals and a move towards 

curriculum compulsion. The revolution in microprocessor technology caused educators to 

make a re-appraisal of what they considered as being "computer education" (Fothergill 

1980; Papert 1980; Dean 1982; Pearson 1986; Martin 1987; Sewell 1990; Thorne 1987; 

Care 1988). A multitude of terms, each connected with both computers and education, 

acquired new leases of life. Educational computing, computer literacy, computer 

awareness, computer-aided learning and computer assisted learning were all different 

names for computer education. The shift from fascination with technology to interest in its 

use was anticipated by Ellis (1974) 

"Thinking about the computer's role in education does not 
mean thinking about computers, it means thinking about 
education" (p. 273). 

The first major national project in the field of new technology education as previously 

mentioned was the Microelectronic Education Programme (MEP). The aim of the 

programme was to help schools prepare children for life in a society in which devices and 

systems based on microelectronics are commonplace and pervasive. To attain its aims the 

programme identified three main groups of activities, which it needed to promote 

curriculum development, teacher training and resource organisation and support (Alvey 

Report 1982; Williams and Maclean 1985; Megarry 1985; DES 1987; Thorne 1987; CERI 

1989; Gledhill 1990; Boyd-Barrett 1990; Stanchev 1996). The development of 

microcomputers and information technology in UK schools has been a joint enterprise 

between central and local government as well as sundry other bodies. Without central 
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goverment initiatives it would have been very difficult to reach a sufficient consensus of 

agreed strategies and achieve cooperation in this field. 

2.10. Developments in Computer Technologies in Education from the 1990's to the 

Present 

Baker and Sylvia (1998) note that contemporary historians refer to the present era as the 

information age. Since the 1980s the explosion in the number of micro-computers, 

software on disks and CDs, cellular telephones, cables, television, fax, voice 

communication by network computers, multimedia and the growth of the internet system 

has reflected a period of rapid technological advance. Word processors, databases, 

spreadsheets, electronic mail across the world, information services, computerisation of 

library catalogues and the rapid increase in the number of organisations providing 

information about themselves on the Internet have cumulatively achieved an information 

revolution. (p. 228) 

National Council for Educational Technology (NCET) (1997) states that the Internet, 

widely regarded as a recent phenomenon, actually began its development more than 25 

years ago. However, its widespread application has only taken off in the 1990s with the 

development of the World Wide Web (WWW) which provides point and click facilities for 

accessing information from anywhere on the world network of computers. 

There is probably no single dominant pressure for the use of microcomputers in schools. 

Politicians, planners, educators, and computer experts (Underwood 1990; Hawkridge, 
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Jaworski and McMahon 1990) alike find it difficult to keep up to date with computer 

technology. Oliveira (1988) suggested that the reasons for adopting computers in schools 

are generally related to four major concerns. These are educational quality, job markets, 

industrial and technological innovations and social experimentation. The pressures were 

identified by many (Wilson 1977; Lancaster 1985; Woodhouse 1986; The Commonwealth 

Secretariat 1987; Underwood 1990; Hawkridge, Jaworski and McMahon 1990; Boyd- 

Barrett 1990). These pressures can be divided into five separate headings as follows: 

0 Political Pressure; 

a Educational quality; 

n Meeting the job market demands; 

m Industrial and technological innovations; 

m Social experimentation and commercial opportunities. 

2.10.1. Political Pressure 

Tawalbeh (2001) notes that "education is about politics and government. It is therefore part 

of the national policies preparing citizens to cope with the complexities of every day life is 

the duty of educational institutions" (p. 134). Politically society is being reconfigured as a 

conglomerate of corporate leaders, high level administrators and heads of professional 

organisations" (Hennessy 1993, p. 10; DES 1979, para. 1; Tetenbaurn & Mulkeen 1986; 

p96; Thomas & Kobayashi 1987, pp. 44-45; Micheal 1987; p. 165, p. 170). Power is no 

longer influenced by infonned. knowledge 'per se' but rather the controlled access to that 

knowledge. 
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Athanasiou (1985) writes about political power in the implementation of technology in 

education as: 

"What should be automated or rather, who should decide? This 
is not a question about technology, but about political power... 
we must develop a more coherent and nuanced politics of 
technology. This politics must be based not on dreams of class 
reconciliation, but rather on a recognition of the degree to which 
social antagonisms are mediated by technology". (in Beynon 
1992; p. 13) 

2.10.2. Educational quality 

Suppes (1966) asserted that 

"Educational computer usage could change the face of education 
in a very short space of time". (cited in Underwood 1994; p. 1) 

Underwood (1990) states that one of the monitors of educational quality is the degree to 

which parents see the relevance of taught skill (Linn 1985; Schramm (1981); Woodhouse 

(1986); O'Shea (1987, p. 297). Others (Linn 1985; Schramm (1981); Woodhouse 1986) 

have supported that here has been a move in UK schools from concentrating on computer 

literacy towards information literacy and a clear demand in the modem sector of the 

economy for specialist, computer scientists. There is similarly a demand in some economies 

for some familiarity with, and understanding of information technology by all young 

people as they enter education. The Society for Research into Higher Education (1996) 

reported that 

"The next generation of student will be increasingly empowered 
and aware consumers, with a wide choice of educational 
products ... they will be cost conscious, selective aware of the 
great range of choices, and insistent on high quality. They will 
expect multimedia and technological sophistication". (p. 34) 
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2.10.3. Meeting the Job Market Demands 

Sassen (1991) has applied the network metaphor to indicate the decentralisation of 

production and the continued central ownership and control in what is called 'global cities' 

(p27). The question "are computers affecting the job market and requirements imposed 

upon the education sector" is open for evaluation. (DES 1979 para 2; Raymont 1985; The 

International Labour Organization 1987; Camoy et al 1987. Probert, B 1993); illustrates 

this view; 

"Producer services involve significant nwnbers of high wage 
professionals and technical employees, but even greater 
numbers of low wage clerical workers, usually women, and 
nothing much in between... the increase in low wage jobs and 
casual employment is linked with the growth of knowledge 
industries, the growth of high income professional jobs and the 
resulting gentrification of global cities". (p. 20) 

2.10.4. Industrial and Technological Innovations 

Economic investment in communications technology, at a national level, is very costly, 

and governments have both economic and social interest in the technology industry which 

provides both revenue and jobs. Since technology demands consumers it can be expected 

that there will be pressure on governments to find customers to use these facilities to 

recoup the cost of investment. Education has felt this supply led pressure to make effective 

use of both hardware and software. Historically the first development took place within 

schools and subsequently incentives such as the university 'Computers in Teaching 

Initiatives' (CTI), 'The Teaching and Learning Programme' (TLP), and particularly 

'Enterprise in High Education' (EHE) were extended to the Higher Education Sector. 
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There is a common expectation that the use of computer technology can increase the 

efficiency with which various organizational activities are carried out. This may well be 

feasible in the context of the administrative work of schools and colleges where the use of 

microcomputers can be expected to improve the efficiency with which existing tasks are 

performed. The availability of microcomputers makes the efficiency and effectiveness 

benefits which are claimed for such techniques more easily obtainable within schools. 

Countries are spending money on instructional materials, including computers, for reasons 

not necessarily related to improvements in general learning or to replace teachers or save 

on manpower costs. These countries have sufficient resources to take the risks associated 

with innovative programmes. 

Computers have been claimed by some to enable educational provision to be made more 

efficient and by others to make it more effective. Educational computing offers the 

possibility of achieving progress towards either or both goals. A concern for effectiveness 

rather than efficiency has been the focus of interest of many educators who claim that the 

main justification for the use of computers is that they can be used to produce educational 

experiences which would be difficult or impossible to achieve without their use. 

Despite all of the improvements in both hardware and software, the technological 

infrastructure is not yet totally adequate. Appropriate educational software lags behind 

hardware, and software is currently still prone to breakdowns and malfunction. 
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2.10.5. Social Experimentation and Commercial Opportunities 

Evans (1981) described very positive attitudes towards the general effects on political and 

social life of the microelectronic revolution. He thought that the microelectronic revolution 

would bring an end to wars, poverty, crime and ignorance. This was also seen as a new 

commercial opportunity for educational software. There are two distinct reasons for this. 

Firstly, the educational market as a whole is potentially very large and therefore attractive. 

Secondly, in terms of the future markets manufacturers and suppliers have an interest in 

future generations of computer users becoming familiar with their make of microcomputer 

rather than that of another manufacturer. The education system has benefited from the 

second reason because of the interest of the computer industry in the education sector. 

(Schiller 1981; 0' Shea 1983; p238) 

2.11. Conclusion 

Information Technology, after painful evolution, firstly as a potential concept and then as a 

ubiquitous reality, has earned itself a vital place in the forefront of modem education. As 

society's professional and academic needs become more and more complex we will 

continue to need appropriate tools of multiple utilizations to address those needs and 

develop capable and confident citizens of the future. 

The computer itself has no bias or prejudice. It is an impartial and faithful servant whose 

destiny is to serve its master in the search for, and application of, knowledge. Theoretically 

its boundaries are infinite. There is nowhere in hyperspace forbidden to us. The computer 

can also can seduce its operator into a myriad of possibilities and attract them back for 
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more and more visions of purpose time and time again. 

Used wisely IT is an instrument for development, not only of the individual but also for 

humankind as a whole. Used dishonestly it can be a powerful protagonist of propaganda 

and a catalyst for destruction. It can offer harmless hours of harmless pleasure in on a 

child's cartoon game or be used to devise an effective and deadly machine for global 

tefforism and war. 

Humankind and technology are now joined in an alliance which has the capacity to take us 

further than we have ever believed possible in all the years that the human race has walked 

this earth. In the last century technology advances and society nonns have evolved faster 

and in greater nurnbers than in our previous history. As our students face computers within 

their school should they not be feeling inspired and empowered? Karen et al (1998) 

asserted that computers create, help and enhance teaching and learning strategies. The 

researcher has determined to find out whether this is the case. The computer has 

transformed practices of communication and business. The question is what impact has it 

had on schools. 
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CHAPTER 3 

COMPUTERS'USE IN SCHOOLS 
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CHAPTER 3 

Computers Use in Schools 

Introduction 

The demand for computer education grew in the late 1960s and early 1970s with the 

expansion of the application of computers in industry. This reflected the need to train 

computer engineers rather than the potential of computers as tools for leaming. 

Mainframe computers were used in colleges and universities as well as industry so it 

became inevitable for all students to need to have knowledge about the use of computers. 

It was decided to introduce computers into secondary schools first rather than in primary 

schools. Most schools acquired computers after the introduction of the 1980 

Microelectronic Computer Programme, and some schools started teaching information 

technology by providing courses in computer awareness. 

Lodge (1992) reported that the tenn "IT" was coined in the late 1970s in recognition of 

the convergence of three separate technologies. Those technologies were computing, 

microelectronics and telecommunications. All three technologies played an important 

role in making the IT revolution possible. With the introduction of each new wave of 

innovation debates abounded about the effects of new technology on young people. Each 

new media has brought with it the potential for social and educational benefits and also 

great concern for children's exposure to inappropriate and hannful content. Even as this 

medium is becoming a pervasive presence in the lives of the first generation in history 

that knows more about a new technology than its parents, the new medium remains 

comparatively under used by most parents, educators and policy makers. 
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The belief in the potential to make formal use of computers in education is remains. The 

UK Prime Minister (1997) in introducing the National Grid for Learning, made the 

following statement: 

"By 2002 all schools will be connected to the superhighway, 
free of charge; half a million teachers will be trained and our 
children will be leaving school IT literate, having been able to 
exploit the best that technology can offer". (NGfl, 1997; p. 3) 

This statement is a positive message that schools 'will' be connected to the 

superhighway. There is no 'might be' in this statement. The assumption is that this 

'superhighway' will in itself make a huge difference. The Prime Minister therefore 

equates the idea of exploiting technology with a more skilled, literate and potentially 

transformed workforce. This kind of assumption is typical of the belief in computers. 

What is less clear is the actual impact that technology has had on individual learning. 

Underwood & Underwood (1990) in their study of computers and learning write that 

there are a number of assumptions underlying the assertion that computers can be used in 

education. 

m Firstly, that educationalists, parents and society in general would like to see the 

effective use of new technology in classroom; 

N Secondly, that not all classroom use of new technology is beneficial, often because of 

the paucity of training for new and serving teachers in more fruitful uses of machines; 

n Thirdly, that by using the computer as a tool it becomes both an amplifier of human 

capabilities and a catalyst to intellectual development. (p. vii) 

They further explain that as an amplifier, the computer provides an artificial aid to 

memory and is also a means of producing fast answers to arithmetic questions. And as a 
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catalyst it provides us with the means producing changes in the quality of thinking in our 

children. (pp. vii and viii) 

The MEE (1999) states that Information and Communication Technology (ICT) prepares 

pupils to participate in a rapidly changing world in which global and other activities are 

increasingly transfonned by access to varied and developing technology. Pupils use ICT 

tools to find, explore, analyse, exchange and present information responsibly, creatively 

and with discrimination (p. 14). New technology, new tools and new applications mean 

big changes and not everyone can change in the same way. Some people are always 

looking for new ways to do things in a better and more efficient way. Others fight any 

change that conflicts in any way with their own values and beliefs. For people to fully 

embrace change they have to fully accept its value to them on a personal basis. That 

means that the change has to support the things that really drive them - the core needs 

and values that determine who they are. 

'Interactive radio', 'interactive television', 'video on demand', 'teleworking', 'telematics' 

and 'information' superhighway' are now becoming part of everyday usage. But these 

tools do not necessarily encourage teaching and learning as such. Neither teachers nor 

learners are fully encouraged to incorporate the new technologies into their teaching or 

find using them straightforward. 

Whilst the DES (1989) stated that: "All pupils should use a range of Information 

Technology resources in core, foundation and, where relevant, non foundation subjects 

and cross-curriculum themes ... opportunities for using Information Technology within the 

classroom are many and technological change continues to add to and change them. (p. 2) 
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The word "should" appears to be very strong. The researcher suggests "are advised to" 

would have been a more appropriate phrase. Educators, employers, parents and other 

interested parties have increasingly taken the position that provision should be given for 

the acquisition of basic knowledge and skills in using a computer and the development of 

positive attitudes towards their productive role in society. lt would appear that different 

teachers perceive the role of computers in different ways. This may depend on their 

experience, knowledge or enthusiasm for computer education. Many attempts to 

implement new ways of learning fail because the instructor assumes that all groups are 

alike and ignores the needs of those most resistant to change (Davies 1981; Papagianis 

1987). This research will attempt to classify the different modes (see page 56) of 

computer use into three main purposes: 

m Firstly, to help to understand the way in which computers are used; 

v Secondly, since there is a lack of understanding of computer use amongst different 

people, in order to be able to communicate with one another about the ways in which 

computers are used, there is a need to be clear which mode is being employed in 

schools; 

m Thirdly, such classification provides a structure for this research. This chapter attempts 

to produce a framework for examining computer use based on the different 

classifications described in published work. 

3.2. Aims of IT in Schools 

In order to have a clearer picture of what IT tries to do in schools, it is necessary to 

examine the perceived aims of IT. The Department of Education and Science 1989 

stated the aims of IT in schools as follows: 

1. To enrich and extend learning throughout the curriculum, using technology to support 
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collaborative working, independent study and re-working of initial ideas as well as 

enabling pupils to work at a more demanding level by obviating routine tasks; 

2. To help people acquire confidence and pleasure in using IT, become familiar with 

everyday applications and to be able to evaluate the technology's potential and 

limitations; 

3. To encourage the flexibility and openness of mind necessary to adjust to, and take 

advantage of, the ever-quickening pace of technological change, while being alert to 

the ethical implications and consequences for individuals and society; 

4. To harness the power of technology in helping pupils with special educational needs 

or physical handicaps to increase their independence and develop their interests and 

nu 
, bilities; 

5. To help interested pupils undertake detailed study of computing to design IT systems 

for solving problems. (p. 2) 

It can be seen from this that in practice use of IT caters theoretically for a wide age and 

ability range of pupils. The philosophy behind this is that computers are a tool for all au 

pupils to use regardless of age, gender and ability. The emphasis is tellingly not just on 

the skills involved but attitudes. Writers such as (Apple 1987; Camoy 1987; Bozber 

1989) all highlighted three modes of computer use under the heading of teaching and 

learning. These were: 

s Leaming about computers 

0 Leaming from computers 

9 Leaming with computers. 

In this chapter the researcher will consider the three modes of learning about, learning 
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through and learning with computers. The differences between them will be discussed 

an c arified in detail in the following sections, taking into account the emphasis on the 

different modes of study in schools. 

3.3. Learning about computers (as an educational subject) 

Learning about computers may be accomplished through computer studies courses. 

During the 70's and 80's, computer studies was one of the most rapidly growing subjects 

in a number of countries in terms of the number of pupils studying it. In schools pupils 

often chose computer studies as a subject For example, the UK examination boards have, 

for some 35-40 years, offered optional computer studies courses as an examination 

subject at secondary level. The rationale for such courses reflects the fact that vocational 

courses cannot adequately cater for those pupils who wish to undertake more substantial 

study in this field. 

The Alvey Report (1982) identified an urgent need for an adequate supply, in both 

quantity and quality, of properly trained graduates to teach computer studies as a school 

subject ... 
but the number of graduates actually trained to deliver computer studies 

remained low. Neil Straker (1985) reinforced the point 

"In the long term computer studies should become a subject in 
its own right, taught by specialist teachers". (p. 125) 

The same need was reiterated: "Computers and information technology is a subject of 

study in their own right. This aspect has led to the development of various courses in 

computer science and infon-nation technology, particularly at the vocational and upper 

secondary level". (OCED 1989; p. 13) 
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In an ever-widening curriculum it is very difficult to offer pupils sufficient depth in all 

areas. The response of many schools is therefore to allow an element of choice, or 

specialisation, at the age of 14 following a common core curriculum. 

There is clearly a self-reinforcing relationship between the teaching of computer studies 

and the use of computer equipment. The teaching of the subject creates a demand for 

computing equipment, and the provision of equipment facilitates the teaching of the 

subject. Teaching about computers in schools is not yet clear because schools do not 

know which mode of computer study they are supposed to be using. In some cases the 

focus has been on the teaching of the subject to a minority of pupils who will take an 

externally certified examination in computer studies as a subject alongside the other 

established subjects in the curriculum. In other cases the emphasis has been on the 

provision of a computer studies course that does not lead to an external examination. 

Computer studies courses can be focussed either at the later stages of secondary 

education or in the earlier years of secondary school. Initially such courses tended to be 

developed for the senior secondary pupils, but these courses have increasingly been 

replaced by, or augmented by, courses for pupils at lower levels. However the number of 

pupils who take an interest in learning computer studies in its own right has turned out to 

be below the expected demand. 

3.3.1. The Aims of computer studies as a subject in its own right 

Woodhouse (1984) explained that with the limited computing resources available in each 

sector of education, the decision should be made whether such resources should be used 

to give a limited exposure to computing to as many pupils as possible via a computer 

appreciation programme or whether to utilize the equipment for more advanced study by 
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a minority. Conversely, the decision to provide a computer appreciation course for as 

many pupils as possible can imply that developments in computers and other information 

technologies are likely to be relevant to the future life of a substantial proportion of the 

population. Some understanding of the capabilities and limitation of computers should 

therefore forin part of a general education for all. 

The DES (1989) stated that the aims of computing as a specialist study should be to 

extend, unify and deepen pupils' understanding of computer technology and its 

applications. In particular computing should help pupils: 

0 To study the capabilities and limitations of a broad range of applications; 

N To analyse systems and to apply a solution to problems using reasoning, judgement 

and persistence; 

0 To study ways in which computer applications affect the operation and management 

of industrial and commercial concerns or public services; 

M To gain some understanding of the working of systems which extend user's mental 

and physical functions and capabilities; 

a To carry out sustained pieces of work that are fonnally assessed and relating to the 

application of computer technology in society. (p. 37) 

Beynon (1992) stated that computer awareness and computer literacy appreciation 

generally have the same content as computer literacy but at a more basic level; using a 

keyboard, loading floppy discs, producing an elementary programme, using a package 

such as spreadsheet and using a printer. (p. 126) 

Some schools are failing to teach computers because they, in turn, are not very clear 
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ni, 
about what they are offering to pupils. Teachers may not be clear whether what they are 

teaching their pupils Computer Studies (as a subject in its own right) or embedded in 

other cross curriculum subjects. Indeed, the schools themselves may not be very clear 

about what it is they should be offering. 

Loveless (2001) stated that in UK there is still discussion about whether 'information 

technology' is a subject in its own right, or a description of the tools and resources used 

to support the teaching and learning of other subjects in the curriculum (ICT) 

3.3.2 Sub-Modes of Computer Studies 

Since the main mode of learning about computers is computer studies as a subject, there 

are some limited sub-modes of using computer studies within this type. 

The sub-modes of using computers in computer studies are as follows: 

Programming; 

Problem solving; 

Logical thinking. 

3.3.2.1. Programming 

Nash and Ball (1982) noted that a computer programme is a sequence of separate 

instructions, written in a programming language, which together may be used as and 

when required to do what is required, clearly, completely and consistently. Self (1985) 

stated that programming aids the development of problem-solving skills, especially if, as 

with LOGO, the language encourages good techniques (i. e. dividing large problems into 

smaller pieces) and provides an environment in which experimental solutions can be 

easily tested. This is so, almost irrespective of the particular problem, provided of course, 
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that it is one which the pupil actually wants to solve. (p. 80) 

If programming is truly an ideal way of learning to think then all children should be 

taught to do programming in all of our schools. Nowadays, more emphasis is on the use 

of Word Processing, spreadsheet programmes in the classroom. CD-ROM, databases and 

Internet are used less as is clear from the present study (both quantitative and qualitative 

results). As Wellington (1985) stated: 

"How can you justify teaching computer studies to a select 
few when what is really needed is an introduction to the 
computer and its uses for all pupils"? (p. 5) 

Underwood & Underwood (1990) wrote 

"Since the first computers were first introduced into 

classrooms, they have been used mainly for teaching 
programming languages. There has been a huge growth in 
these activities, which can now be supported. Some of these 
activities are still essentially concerned with programming, 
for there is an active group of educationalists who argue that 
learning to program is an ideal way of learning to 
think ... programming is a popular classroom activity, for all 
ages of children". (p. 3) 

3.3.2.2. Problem Solving 

The first educational programmes designed to reinforce facts have evolved into 

programmes to help students do problem solving. From this it would appear that ICT 

skills are only the initial step in proficiency and that improving thinking skills may be the 

essential goal. Some children may experience difficulties in learning/engaging with 

problem solving activities. (Shaws 1980; Hawkridge 1983; Noss 1983; Straker 1989; 

Goldstein 1997; Freedman 1999) 
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3.4. Learning through computers (Computer Assisted Learning (CAL) across 

curricu u. 

Barker (1989) pointed out that in the 1960s when CAL was first introduced it was not 

widely accepted at that time because it was regarded as a potential threat to teachers. In 

the late 1970s, microcomputers were introduced into academic institutions and attitudes 

towards CAL then changed. Today, educators look upon CAL as a means of producing a 

new and improved form of education (p. 78). Others (Beech 1983, p. 3; Hawkridge 1990; 

Watson 1987; Woodhouse 1986; Maddison 1983) look upon CAL as learning about other 

subjects through a computer. 

3.4.1. Objectives for Computer Assisted Learning (CAL) 

As CAL covers such a broad area it is difficult to describe specific leaming objectives. 

However, Barker and Yeates (1985) describe the objectives of CAL to be the following: 

1. Augmenting conventional teaching/training methods; 

2. Accelerating the learning process; 

3. Experimenting in course development; 

4. Providing remedial instruction; 

5. Providing individualised instruction; 

6. Providing enrichment material; 

Achieving consistently higher teaching standards; 

8. Providing cost effective instruction; 

Providing 'on-demand' instruction. (p. 27) 
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Barker and Yeats (1985) presented two approaches to the use of computer systems: 

1. The computer in itself is not only the medium of instruction but is also the subject of 

instruction. A computer study is now an extremely popular part of the curriculum in 

many centres of leaming. 

2. The computer acts as one of the many media that are used in the teaching of some 

other disciplines-such as Mathematics, English, reading, Modem Foreign Languages, 

Science, History, Geography, Music, Dance, Food Technology and a host of other 

subjects. 

3.4.2. The CAIL Development Processor or Sub-Modes of Computer Assisted 

Learning 

At this point it would seem logical to expand further on the theoretical modes which may 

be encountered in learning and discuss them in more depth. Different writers and 

researchers have different theories on which modes of CAL may be appropriate and how 

they are applied. For this reason the researcher decided to examine CAL in more depth. 

Gagne (1970) lists the four conditions of learning with computer-based applications as 

being. 

m Intellectual learning, 

a Cognitive learning, 

a Verbal (and, in the case of computers, visual), 

0 Motor skills leaming. 

(In Underwood and Underwood, 1990; p. 173) 
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These four conditions of learning are related to the Chuah et al (1987) modes of learning 

when they write that CAL refers to the use of computers as 'teaching tools'. CAL can be 

designed and developed in order to support many different modes of leaming and 

includes: 

" Problem solving 

" Drill & practice 

" Inquiry 

" Simulation 

" Games 

" Tutorial. 

(In Barker and Yeates 1989; p8O) 

Problem solving has already been discussed in this chapter in detail. Other CAL sub- 

modes will be discussed in turn. 

3.4.2.1. Drill and Practice 

Watts (198 1) noted that the 'Drill and Practice' programmes are probably the easiest way 

to develop basic concepts and skills. Heinich et al (1989) indicated some areas of the 

curriculum where the drill and practice sub-mode is used such as Mathematics, Modem 

Foreign Language translating practice and vocabulary exercises. Educators, researchers, 

parents and others have different views about Drill and Practice programme. Willis et al 

(1983) observed that Drill and Practice is perhaps the easiest form of Computer Assisted 

Instruction (CAI) development and use. 
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Daniel Chandler (1984); stated that: 

"It is easier to produce software which reduces 'learning' to a 
mechanical activity than it is to produce a tool which meets 
genuine needs". (p. 43) 

As with all other types of software, it is for the teacher to determine if technology is the 

best way to work with the subject being dealt with. Drill and practice in computing was 

strongly supported in the 1980s. However, it was not found in use in any of the schools. It 

was considered that pupils mostly used Drill and Practice programmes for spelling 

mistakes, punctuation and grammar, but (Chandler 1984) the Drill and Practice 

programme is not the most important techniques in education for students to learn and 

practice. They need time which they do not usually have during their lessons in schools 

(Kelly 1981; Wills et al 1983; Eleanor and Criswell 1989). 

3.4.2.2. Inquiry 

Fraenkeil (1973) described inquiry as the individual identification of relationships, that is 

seeking how things work, what they are like and how they relate to other things. Merwin 

(1979) saw inquiry as a process of higher degree instruction between the learner, the 

teacher, the material, the content and the environment. Jones et al (1979) defined inquiry 

as a teaching strategy which enables pupils to find answers for themselves. These 

approaches arguments are congruent when used in an appropriate curriculum setting and 

delivered by a knowledgeable and sympathetic tutor. 

3.4.2.3. Simulation 

Just as appreciation of classical music is an acquired taste, information technology needs 

to be worked at in order to be understood. There has been extensive research into 
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simulations and computer games, which demonstrate that these can have a positive 

impact on pupils' commitment to learning, interest, enjoyment, social interaction and 

pleasure. 

Joachim and Wedkind (1982) stated that: 

"'Within CAL., computer simulation is one of the most 
important modes of use and simulation means working with the 

model of a specific system. In the case of computer simulation it 
is always a mathematical model, which is implemented as an 
executable programme on a computer". (p. 145) 

This is because a high level of interactivity is required to engage and stimulate learners. 

Students need to leambydoin -not by memorising. Woodhouse and McDougall (1986) 

wrote that Computer Based simulation can be used to promote a range of educational 

goals such as: 

1. Motivation for study; 

2. Discovery leaming; 

3. Learning of content; 

4. Mastery of skills; 

5. Development of concepts; 

6. Social interaction. (p. 77) 

Other writers such as Willis et al (1983); Woodhouse (1986); Eleanor (1989); Heinich 

(1989); reinforce the idea that simulation fosters new learning. As Criswell (1989) 

observes "Computer Based Instruction simulations provide advanced practice that would 

not be available in a classroom" (pp. 2-20). The Curriculum Council for Wales (1990) 

indicated that simulations may be used to study the behaviour of systems which would be 

difficult, impossible or dangerous to reproduce in the classroom. Despite all these 

positive comments, computer simulations appeared to be time consuming and not a great 
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deal of real learning happens as a result. When children start they are unlikely to stop. In 

schools they are not provided with machines with simulations installed and there is a 

shortage of time. So how can they realistically use computers for simulation? If the 

simulation is the source of social interaction in schools why they are not allowed time for 

computer simulation? At home they have time but not all children can afford to buy these 

simulation software packages, Computer based simulation elicits a reactive approach 

rather than proactive response. 

3.4.2.4. Games 

Lindsley (1982) reflects that games are a type of simulation that require the student to act 

in a problem solving situation. Games allow for discovery learning; the actual results of a 

player's own actions teach and strengthen performance. Educators have stated that 

anyone who uses a computer to do anything that isn't fun should be tried for a felony (In 

Criswell, 1989; p. 20). Others such as (Chandler 1982; Self 1985; Nash 1982) also 

reported that the interest of students may also be fostered by providing a 'game' structure. 

Dowes (2000) found that some children reported that they learnt a range of 'real world' 

skills from the simulated environments within the games such as driving cars, skiing, 

playing golf, playing soccer, controlling aircraft, shooting missiles and how to use guns. 

However but a very small number of children reported that they learnt how to solve 

problems, developing thinking skills, patience and develop perseverance, memory and 

imagination. (Monteith 2000; p. 72) 
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3.4.2.5. Tutorials 

Tutorial CAL programmes present material to the pupil and continually check the pupil's 

progress. The computer acts as a patient "tutor" to teach concepts and skills consistent 

with the pupil's rate of leaming. Effective CAL systems provide instruction in a very 

structured way, rather than simply converting the textbook to electronic media. A good 

system is capable of presenting material at the pupil's level of ability, and it can analyse 

the responses of the pupil to determine the rate of progress through the curriculum. Many 

good systems are capable of keeping detailed records of the pupils who use the system. 

This more sophisticated development of ýCAL is called Computer Managed Learning 

(CML). In CML the teacher would normally be provided with information about each 

pupil's progress and her/his specific difficulties. Some believe (Tung 1980 and Kow 

1982; Intemational Computer Ltd (ICL) 1982; Willis 1983; Weaver 1986) the tutorial 

programme represents technology's way of providing each student with a individual tutor 

that is patient and also responsive to students needs. 

Nash and Ball (1982) stated that tutorial CAL is when a computer replaces a teacher in 

helping a student to acquire some substantial piece of learning (p. 101). Criswell (1989) 

argues that Computer Based Instruction (CBI) tutorials for teaching concepts and 

procedures introduce new material and provide practice. A tutorial encourage students 

through acquisition and fluency building to mast, ery. Some tutorials also provide 

generalisation practice, and some may be used for mastery maintenance (p. 124). Willis 

(1983) saw tutorials as a total substitute for tutors and teachers as if learning were 

cpassive'. 
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The academic tutorial programme cannot be learnt without the help of teachers. It is 

difficult for secondary school pupils because they sometimes do not understand the 

instructions on a PC screen. When they do understand they still need teachers around 

them to ask for help when they need it If students try again and again, on their own, they 

get bored and tired and may not complete their task. For the most part, when using any 

tutorial programme they get some prior knowledge or instructions from their teachers 

before starting. 

Many tutorial programmes are, indeed, no more than programmed instruction books 

presented electronically rather than in printed form. (Willis 1983; p. 173) 

3.5. Learning with Computers 

The third type of computer use in the learning process is learning with computers. 

Learning with computers usually involves teaching pupils programming such as LOGO, 

problem solving, logical thinking, modelling, communicating ideas and information, 

information handling, measurement and control and evaluation of application. 

3.5.1. Using computers as a tutor 

Taylor (1980) divided the educational roles of computers and the ways pupils learn about 

computers into three categories-'Tutor, Tool and Tutee'. 

Chandler (1984) stated that 

"Computers are presented as offering 'individualised tuition' or 
more incautiously, 'a personal tutor". (p. 2) 

This hope has not been supported by evidence. Far from extending the new horizons and 
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benefits of modem technology, students are using the computer to reproduce the 

perfon-nance of existing tools. Using computers as a tutor in IT mode is similar to the way 

it is used through CAL sub-modes e. g. drill and practice, tutorial and simulation, which 

were discussed earlier. 

3.5.2. Using computers as a 'tool" 

'That's the reason they are called lessons', the Gryphon 

remarked: 'because they lessen from day to day'. (Lewis Carroll 
1865, p. 128) 

Willis (1983) stated that in most schools, computers were used primarily as tools. They 

are there because they perform tasks efficiently in the same way as a typewriter, 

calculator or telephone can perform useful functions (p. 27). Underwood & Underwood 

(1990) note that the debate concerning the most profitable ways in which we can use this 

costly (and, in some schools, scarce) resource, can simplistically be reduced into that of 

the computer as 'teacher' (the sub-skills tutoring/practice approach) versus the computer 

as a tool. The most easily identified uses of the computer as a tool are those seen in most 

extensive operations in the world outside the classroom, namely data processing and 

word processing. (p. 22) 

Data processing and word processing are not only in extensive operation outside the 

classroom. They are also extensively used in the classrooms. What else can they use 

computers in class for? Children cannot play games on computers in the classroom, and 

they are also not allowed to go on the Internet in their own time. They just do what they 

are told to do by their teachers. So the pupils and teachers primarily carry out certain 

useful tasks by using computers as a tool. Some examples of this type are word- 

processing, spreadsheets, database, graphics, and desktop publishing. 
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Bronowski (1973) pointed out that the technological revolutions throughout the ages were 

all social developments in the use of cultural tools. Technology cannot replace people; 

rather it is a system of tools devised by people to extend their power (Monteith 2000, 

p. 149). "The microcomputer is a tool of awesome potency which is making it possible 

for educational practice to take a giant step backwards into the nineteenth century" 

Chandler (1984, p. 1). There have always been those who doubt the application of 

computers. Despite numerous reports of individual success stories a summary of 

inspection reports on English Primary Schools revealed ICT to be "the least well thought" 

of National Curriculum subjects and subject to "substantial underachievement in about 

two fifths of schools". (OFSTED 1999) 

Harris (1999) states that, 

"Computers began to become widespread as resources for 
learning in schools in the 1980s. Developments in hardware and 
software have increased their ease of use. IT was designed part 
of the national Curriculum in 1990 and from September 1998 has 
been deemed one of the core subjects". (p. 5) 

3.5.3. Using computers as a tutee (student) 

Kemmis et al (1977) proposed four paradigms for applying computers to education: 

1. The instructional paradigm. 

2. The revelatory paradigm. 

3. The conjectural paradigm. 

4. The emancipatory paradigm. (pp. 59-63) 

The first two paradigms (i. e. Instructional and Revelatory) of Kemmis were discussed in 

detail in the previous sections under the different headings (Problem Solving and Drill 
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and Practice). In this section the last two paradigms (the conjectural paradigm, the 

emancipatory) will be related to the following modes of using computers as a tutee. 

a Programming language; 

a Problem solving; 

m Logical thinking; 

a Modelling; 

a Communicating ideas and information; 

w Information handling; 

P Measurement and control and 

m Evaluation of applications. 

Using a computer for Programming Language, Problem Solving, and Logical Thinking is 

supposed to increase children's cognitive skills, have been discussed in the previous 

section. Since the introduction of computers into the education sector, programming has 

been argued to be an ideal way of learning to think. This has been described by 

researchers (Papert 1980; Maxwell 1984; Harvey 1987; Straker 1989; Underwood and 

Underwood 1990; Loveless, 1995). 

In this broad view of learning, education is seen by some as the initiation of the learner 

into social activities or practices. The interactivity of LOGO as a tool of leaming is that it 

provides the user with immediate feedback on individual instructions, thus aiding in the 

leaming process. Loveless (1995) claims that, 

"Control technology offers the opportunity for an investigative 

approach to solving problems and a development in the 
complexity of giving and modifying instructions. It also offers 
the chance for children to engage in a process which they can 
relate to the real world. (Monteith 2000; p. 13 5) 
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Observation at the present time suggests that our schools do not always provide the 

opportunities for pupils to use the computers for LOGO or problem solving skills. Most 

of the computer activities pupils employ in schools are reading, writing, spelling & 

grammar check, drawing, paint, spreadsheets, etc. There are not the means (i. e. time, 

resources and especially the pupils' interest) to allow children to use computers 

independently. Children fear that they might use the machine in the wrong way and might 

even lose their work if they just touch a wrong key. Both teachers and children also fear 

that they might break the machine. Both the teacher and the children do not have control 

of their own learning. Schools are still not providing independent access to resources. 

How can children be expected to learn all the above-mentioned skills? 

3.5.3.1. Modelling 

Loveless (1995) states that "modelling encourages the children to create instructions, to 

control events and see the consequences of their actions in real or imaginary situations" 

(p. 16). National Curriculum (NC) (1990) writes that the importance of modelling skills 

and also supported the above mentioned writers point of view have been recognised 

within the attairument target for IT; 

"Pupils should be able to use information technology to 
design, develop, explore and evaluate mode/s of real and 
imaginary situations. (p. 43) 

Many others such as the (DES 1989; Webb 1990; Collis et al 1996; Somekh 1997; Davis 

1997; Adams DfEE 1999) also support this idea of modelling. As Papert (1980) point out, 

the most highly publicised modelling environment is the programming language, LOGO. 
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3.5.3.2. Communicating Ideas and Information 

In McLuhan's 'global village' he suggests we are all now 'fully paid up members' of the 

"now") society with all the synchronous interactions it includes. As information becomes 

more plentiful and cheap, it is more available to small states, private firms, government 

activities and "ordinary" citizens (DES 1989; DFEE 1999; O'Neil 2000). 

Pupils have the benefits of text handling packages in giving them confidence as writers 

and allowing them to present their work neatly. Pupils do appreciate the advantages of the 

use of word-processors and other text manipulating utilities such as planners, dictionaries 

and spell checkers. They also enjoy being able to enter a text in different sizes, add 

paragraphs, cut and paste, and organise layout to accommodate illustrations. Pupils 

explore the possibilities of transmitting data via systems such as electronic mail and 

videotext but are not very interested in using computers to write and record information. 

Loveless (1995) stated that 

"Children do not always interact with the word processor as 
predicted or desired. They can be 'kept busy' with a writing task 
with fairly low-level demands and not use the potential of the 
word processor to help them develop their writing skills. (p. 26) 

The word processor as such does not seem to interest pupils. They engage with this 

because they have to in order to present their work neatly to their teachers. However all 

pupils are neither motivated nor feel pleasure and do not find these activities interesting. 

How then can we inspire our students and provide pleasurable associations for learning? 

(Collins 1981; Cockcoft 1982; Kelly 1981; Hawkridge 1983; White 1987; Keisler 1992) 

70 



Computer-mediated communication such as e-mail might, no doubt, be time saving but 

children spend a lot of time in finding the relevant information. They can find pages and 

pages on any topic but much of it is irrelevant information, with difficult language 

beyond most children's understanding and knowledge. As microcomputers were 

introduced people speculated about the paperless society, but unfortunately the use of 

computers as a document preparation tool has actually increased the number of paper 

documents. The latest mass-market development, the Internet, is likely to change this, 

even though the tool used seems to encourage on-screen browsing. The problems inherent 

with screen preparations have not gone away and also the amount of information 

available is getting more irrelevant. This system of communication and information does 

not encourage social interaction. The quality of collaborative learning is getting poor, as 

is obvious from the present research that most pupils like to use computers individually. 

Pupils do not take an active part in classroom discussion (Science Direct 2001). There is 

not much interaction between students and teachers, teachers and students, between peer 

groups or friends if they do not get time to learn from each other and share their ideas and 

views together. The researcher believes that information is a form of single component 

collaboration rather than multi component. 

Science Direct (2001) stated that 

"We enter an information age in which it is said that digital 
technology will penetrate every aspect of our lives from love 
letters to education, business transaction to personal 
communications and there is growing interest in how, and if, 

children are learning to use these new technologies. (p. 2) 

There is no doubt that computers can speed up ways of accessing information but they 

cannot provide complete knowledge about the facts. In fact they do not help the learners 

to develop their knowledge and the abilities. To develop this ability, children require the 

71 



help of a teacher. It is therefore necessary to evaluate the role that the direct teacher- 

student, student-teacher relationships can have in improving creative and critical abilities, 

knowledge, inforniation and understanding. 

3.5.3.3. Information Handling 

Frank (1979) declared that; 

"Man is a machine who stores the information he collects and 
utilises the information to behave in an intelligent way". 
(pp. 173-174) 

Previous researches (Ross 1984a; DES 1989; Southall 1992; Chandler 1992; Beynon and 

Mackay, 1992; Loveless 1995) have emphasised the importance of sorting, displaying 

and interpreting information, emphasised its validity and accuracy and also claimed that 

pupils will be able to do many things related to information handling. The question is just 

what the information handling system has given the children. Why it is necessary for 

them to use computer mediated information handling systems and what skills can they 

achieve with this system? 

Barker (1989) writes that 

"The physical interaction which facilitates a non-trivial order 
of data processing must be as nearly transparent as possible. 
The pupils' efforts and energies should be directed to the 

conceptualor the procedural development (interaction with the 
data) and not distracted by decisions concerning interaction 

with the system". (p. 199) 

It is clear from what Barker (1989) said that every user has different needs and 

requirements. Each student learns differently. Some students wants to know why things 

work, others just want to be able to make it work. Some students are uncomfortable with 

technology and others learn quickly. Computers may make some kind of learning easier 
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and less painful by externalizing some human skills, but one of the prices we may pay for 

these external cognitive tools may be the arrested development of our students' internal 

resources (i. e. we externalize education by handing our young people machines that focus 

their energies outward, long before they have developed the inner capacities to discipline 

the power at their service). 

3.5.3.4. Measurement and Control 

Papert (1993) states that: 

"The idea that mathematics is to do with the body has inspired 

me to use the computer as a medium to allow children to put 
their bodies back into mathematics" (In Monteith 2000; p. 127). 

The founding principle of Papert's belief is that it would be a much more effective 

environment for learning if it was the children programming the computers. (DES 1989; 

Niki Davis et. al 1997; Monteith 2000). 

Papert suggesting that the question remains as to how the pupils use the computers? They 

may not get the chance to enjoy the experience of control, which brings together 

knowledge and skills from a variety of subjects, particularly mathematics, science and 

technology. There is no doubt that used alongside conventional techniques of 

measurement and recording, IT can allow pupils to take rapid, accurate and multiple 

readings of physical and environmental quantities and of rapid processes. For example, 

secondary pupils are able to make use of measurements in geography or measure 

distances between two places in mathematics by using computers linked to external 

probes. 
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3.5.3.5. Evaluation of Application 

Philips and Pierson (1997) and Loveless (1995) note that the use of software can affect 

the learners' learning process positively and the use of the software can also improve the 

learners' enjoyment, motivation and commitment to work. It can additionally support the 

individual's learning by offering their own routes through the material. Software can 

make difficult ideas more understandable. Philips and Pierson (1997) and Loveless 

(1995) did not ask if schools provide the opportunity for pupils to use these software 

programmes. Did not resolve the question that are pupils really interested in learning 

about software? If pupils are not interested how can we help pupils to take an interest in au 

using these software programmes? How can we build the students' confidence and 

involve them in using these applications? How can these applications affect their work 

and their attitude towards their work? 

This can be the best demonstrated in the "jigsaw technique". Perkins (2001) described 

that helps students create their own leaming. Teachers encourage students in groups and 

each group member is assigned a different piece of information. Group members then 

join with members of other groups who are assigned the same piece of information and 

research and share ideas about the infonnation. Eventually students return to their 

original groups to try to "piece together" a clear picture of the topic at hand. 

The last five IT sub-modes mentioned above are purely illustrative and are used as a 

guidance for the integration of IT into the various subjects in the school curriculum but, 

in practice, schools can not offer all these modes of teaching ICT. As discussed 

previously the use of these application, may enable pupils to use the different software 
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packages confidently and effectively. Not all pupils in schools are able to select software 

appropriate for a particular task or application. 

3.6. Conclusion 

This chapter discussed three modes and sub-modes for using computers in schools, each 

of which have been illustrated (i. e leaming about computers, learning from computers, 

leaming with computers) 

The question that is raised is whether all three modes are used in schools? If 'yes' then 

which of these modes for using computers in school is the 'best'? If all are not used then 

which of these three modes is the one most used in schools? What should students learn 

from them? 

Despite many developments over the last few decades, in the potential use of computers 

in education, schools have been relatively slow in realising that potential (Bleach 1986; 

Dumdell et al 1987; HMI Series 1988; Watson 1993; S. I. Robert et al 1996; Gough et al 

1981; 0' Shea & Self 1983; Barker 1989). Although there has been anecdotal evidence of 

benefit to pupils there has been little in the way of conclusive evidence to support these 

claims. ICT certainly has the potential to enhance the education sector. Although the 

innovative use of ICT in teaching/learning can stimulate a dynamic learning environment, 

the overall effectiveness of any ICT based innovation relies on its successful integration 

into existing educational activities. 

Teachers are the important figures for the cognitive, emotional and social development of 

their pupils in ICT-related teaching/learning. This point of view is supported by 
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Bronowski (1973); Monteith (2000) and Chandler (1984). However, new models in the 

use of ICT are changing teachers' roles. hnplementation of ICT activities is now not only 

changing both the distribution of roles and responsibilities but also classroom dynamics. 

If too few teachers are involved in the implementation stage and there is no whole school 

involvement in the evaluation stage, the sustainability of ICT led learning activities can 

never be truly successful in any meaningful sense. Other factors which may contribute in 

a negative way include the heavy workloads of teaching staff, the lack of capable staff 

who are already well versed in ICT, poor budgets and resources, out of date equipment 

and lack of interest (staff & pupils alike). 

Emphasis must be placed on the pedagogy behind the use of ICT for learning and both 

teachers and pupils should be encouraged to play an active role in teaching/leaming 

activities. At the extreme end of opinion there have been claims that ICT could "wreck" 

schools. The American scientist Papert once said that putting a computer into a school is 

like "putting a jet engine on a stagecoach - you gain a temporary increase in speed, but 

then the whole thing is wrecked! " (Times Educational Supplement, March 24,2000). 

There does need to be awareness that there are a number of potentially negative aspects to 

the use of ICT in schools. We shall examine these possibilities later. Computers, and their 

various uses, depend on individual interactions. The question remains whether schools, in 

their collective activities, can accommodate such practices. 
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Chapter 4 

Pupils' attitudes towards the use of computers 

Introduction 

In the previous chapter the three most common modes of using computers were 

discussed. In this chapter a critical look is taken at the ways in which pupils learn 

ý1ý about/with computers in school, focusing on their attitudes towards the use of computers, 

their feelings, behaviour, the development of computer skills (if they have any) and what 

schools are doing to help them learn with computers. From the previous chapters it may 

be concluded that previous research into the different applications of electronic learning 

appear to contradict each other, both in methods and conclusions, depending on the 

personal values and beliefs of the researcher and the driven outcomes to which they may 

demonstrate allegiance (i. e. empirical evidence being evaluated according to prevailing 

theories and/or objectives). 

In previous research (Yong and Tan 1988a; Barker 1989; Hackbarth 1996b) great 

emphasis has been given to the individualised, group, supportive or collaborative 

leaming system based on the use of Computer Assisted Learning (CAL) and the use 

of computers in education and training. Schools need to make the computer learning 

process motivating and interesting if they wish pupils to learn about them. In this 

chapter the researcher will write briefly about what provisions schools are making for 

helping pupils learn about computers more effectively and efficiently and whether 

they learn at home rather than school. Such factors such as achievement, motivation, 

gender, interest, self-concept, peer relationship, belief, values will be directly or 
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indirectly related to learning and attitude. 

Pupils' attitudes towards working with computers are influenced and shaped by many 

different factors. The perceptions and influence of social groups (i. e. friends) appears to 

play a major part in determining and reinforcing beliefs and may influence future learning 

activities. In addition, individual learning styles will also have a part to play. An 

enthusiastic and popular teacher who promotes such activities as both beneficial and 

enjoyable will encourage pupils to share these beliefs. Conversely, a computer in itself 

cannot view such student activities in a positive or negative light and is unable to convey 

a palatable message to the pupils due to their lack of interest. An important factor to 

emerge from the study of the pupils' lack of interest in computers was the widespread 

lack of resources, both of time and equipment, available to pupils. Pupils with access to 

computers at home may be expected to show comparatively more interest, as they are 

perceived to have both the time and facility to explore such interests at their own leisure. 

However, this is not always the case. 

For those pupils without home access the problem is compounded by long waits, (up to 

one week in many cases), between lessons and time available to them when they do have 

access. The waiting periods between lessons often mean that pupils have already started 

to forget what they have already learned and this may lead to feelings of frustration and 

resentment. It is noted that for many pupils the school served as a natural forum in which 

the social dynamics between groups could flourish and develop. Learning activities of all 

kinds, not just those centered around ICT, appeared to "take a back seat" to social 

activities within the classroom. 
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There are many factors that influence learning. Is learning a relatively stable change in 

knowledge or skills as a result of experience, or can it be given a wider meaning? 

Learning is a basic human need and shapes our lives. There are many different learning 

objectives for pupils but as to how successfully these are achieved, or indeed to what 

extent they are attainable at all remains to be seen. 

Saljo, (1999) said 

"A fundamental assumption in a socio-cultural understanding 
of human learning is precisely this: learning is always learning 
to do something with cultural tools (be they intellectual and /or 
theoretical). This has the important implication that when 
understanding learning we have to consider that the unit that 
we are studying is people in action using tools of some kind". 
(In Science Direct 2001; p. 4) 

In addition, we assume varying degrees of knowledge as to how to use these tools. Every 

theorist, educationist, teacher, parent and policy maker has their own ideas on how 

children learn. 

Howe (1975) noted 

"Learning involves more than facts - it involves the learning of 
techniques, processes or skills". (p. 295) 

Learning can be active and intelligent by doing some sort of activity and by so doing 

bring ideas, attitudes, abilities and skills to the learning situation. Learning can be an 

active process, which gives the learner knowledge and understanding, and which also 

provides learning experiences. Learners can get opportunities to test, refine and 

consolidate their understanding in new learning (Clark 1984; Woodhouse 1986; 

Underwood and Underwood 1990 and West Glamorgan Centre for Computer 

Education 1990). 
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The question remains whether computers can change human disposition or increase their 

capability. They might be merely tools and not really very helpful for effective learning. 

Learning is possible without computers, but nothing is possible without teachers and 

pupils. Leaming can vary from time to time and from subject to subject. Sometimes 

leamers are active and sometimes passive. Both these types of leaming are vital for any 

subject and especially for the use of computers. 

Pupils learn in a variety of ways e. g. they can learn by interaction with a person or an 

object (It is not necessary that pupils' interaction with computers is effective all the time). 

The researcher argues that not all the ways of using computers can be more beneficial in 

assisting pupils to learn than other sources such as teachers. A special emphasis will be 

given to the arguments made by previous researchers that the use of computers assists 

active learning Evans 1986; Woodhouse 1986; Bentley and Watts 1989). 

The fact is that computers cannot make learning interactive all the time whether children 

work on them individually, in pairs, or in small or large groups. Few consequences are 

outwardly visible but computers cannot really interrogate or assess children frequently. 

What the pupil knows at each step cannot be determined all the time. Therefore the 

learning modes cannot be adopted without any conscious realization on the part of pupils. 

It could perhaps be concluded from previous literature that for learning to be effective a 

learner needs the following. 

0A non-threatening learning environment for active learning to take place in which they 

can propose and test out ideas which needs to be supportive, while still giving an 

evaluation of their efforts. 
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Involvement in the organisation of the learning process which could maximize the 

possibilities for pupils' active learning. With computers neither teachers nor pupils can 

organise their own time to assist their normal or extension work because pupils are 

rarely allowed to use the computers freely in their own time. On average pupils only 

get 1.93 hours of time each to use the computers in schools. 

a Learners should be provided with the opportunity to take decisions about the content 

of their own learning. 

m Direct skill teaching provides opportunities to participate in group work in addition to 

some cooperation and negotiation of direct skills. 

m It is true that the continuous assessment and evaluation of the learner's progress allows 

learners to diagnose their strengths and weaknesses and take more steps to build on or 

correct them. 

a The learning process need to be set within the context of everyday life if 

understanding of the concept is likely to be understood for long. 

Webb (1990) describes any type of information that is "delivered" by the teacher or by 

books, where the leamer is just an absorber of that information, or in other words "a 

spectator" of that information as a 'passive' model. An active mode of learning requires 

the learner to be mentally involved and develop an understanding of an idea or concept 

by forming mental representations of them and by being able to use those ideas in new or 

different situations. For example, a large amount of human learning is achieved through 

observing another person making the responses, or maybe through reading about it, or 

through viewing pictures of it or trying to imitate the response. 
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4.2. Critical views about the ways in which computers help the pupils to learn 

There are a number of ways that are thought to indicate that computers can help or assist 

pupils' learning. For example, the Drill and Practice exercises cannot always help to 

reinforce previously learned concepts and give practice at answering questions. Although 

a computer can offer an immediate reward for the correct answer for a mathematical or 

numerical problem (i. e. flashing points, stars, playing a tune or some other stimulus) it 

cannot offer a remedial solution of the problem if the answer is incorrect. The children 

can have one to one access and interactions with computers if they know how to use the 

computers properly. However if they do not know how to perform a task then how can 

they learn without the help of a teacher? Teachers and pupils, not the computers, are the 

main factors behind all this rhetoric. Computers cannot always sort information quickly 

as well as performing arithmetical calculations and displaying results in a form which is 

easy to read and interpret. They cannot always offer pupils a much richer context in 

which to try things out and see what happens. 

Tutorial programmes give the pupil some information (e. g. how to balance chemical 

equations) and then ask the pupils to try out some examples. Tutorial CAL programmes 

present material to the pupil and continually check the pupil's progress. The computer 

acts as a patient "tutor" to teach concepts and skills consistent with the pupil's rate of 

learning. With this, the pupil can get new information and internalise that information but 

is not able to check out their own understanding by trying out the new skills in a variety 

of situations. For effective learning the student-teacher interaction is crucial. Pupils can 

discuss their problems with their friends, classmates and their teachers. When they use 

any tutorial programme they try to follow the questions asked by the computer. The 

computer cannot talk to them, even if there is ostensible interaction between pupil and 
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computer. 

Many researchers have used variants on Piaget's (1987) original procedure to attempt to 

demonstrate some understanding of 'conservation' at ages younger than children 

typically past the Piagetian Paradigm. These efforts have met with some success if the 

transfonnation is brought about accidentally (McGarrigle and Donaldson, 1975). In 

Piaget's studies one factor was not accounted for. He failed to distinguish between more 

difficult and more simplified tasks within an area of cognition development. If a 

conservation task is simple, it may be performed correctly, but if is more complex the 

child may still make the pre-operational mistakes. In addition, different children will 

progress through these stages at different speeds, the ages given being rough 

approximations. 

Although working within a broadly Piagetian framework, Donaldson is highly critical of 

some of Piaget's assertions and offers alternative explanations for many of his findings. 

She believes that he underestimated the thinking powers of children, partly because he 

believed that abstract thinking is superior and that it is only attained in late adolescence. 

Her own work considers the social context in which the child learns and also the child's 

understanding of that context (Donaldson 1978). 

The researcher believes that computers cannot in themselves make the learning 

enviromnent pleasurable and cannot enrich and enhance the learning process. Pupils 

cannot get wider and more relevant information from the computer. Additionally, 

computer programmes cannot generate productive thinking and collaboration amongst 

pupils, teachers and computers themselves under the right conditions. This is totally 
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dependent on the pupils and teacher's willingness to use and spend the time in setting up, 

monitoring and evaluating the learning process. 

However, the way that a microcomputer is used in the classroom depends on several 

factors including the habits and preferences of the teacher, the nature of the room itself, 

the ethos and traditions of the school and the facilities. Hawkins and Sheingold (1982) 

observed four aspects of the organization of learning that appear to be affected by the 

incorporation of computers into classrooms: the curriculum, the learning interactions, the 

management of classrooms and the monitoring and assessment of pupils' progress. 

A computer does not necessarily have the capacity to simulate learning processes and 

help the pupil learn a fact or matters of "how" and "why" (Garland 1982; Maddison 

1982; Chambers and Sprecher 1983; Riedesel and Clements 1985; Clark 1986; Barker 

1989). 

Pupils need to believe that learning is their responsibility and that success will be 

determined on their own efforts. They need to believe that even when things look difficult 

they can work things out for themselves and that effort will be rewarded by success. 

Simulation programmes cannot always help pupils to develop their learning skills 

although they can help them to reason things out by guiding them through the arguments 

that give the acceptable answer. Some people would say that some examples of this type 

of programme could help pupils to develop through the Piagetian stages of development. 

The main features of this theory are thoughts and ideas of space, quantity and causality 

from infancy to adolescence. 
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Electronic leaming is a complex process that relies on the willingness of the learners to 

adopt a collaborative learning style. This appears to require a ma or shift in learning i 

behaviour and is a process in which educators appear to have little influence (Moursund 

1995). 

Research describes the advantages of using computers in different ways. Much of it 

ignores the main factor the pupils. Children's attitudes relating to the interest and 

enjoyment associated with computers and school seem to be less positive than hoped. The 

ethos and traditions of the schools have failed to provide and incorporate the pupils' 

preferences of using computers in to classroom Fish and Feldmann (1990). They are 

mostly interested in playing games and going on the Internet and e-mail, which their 

teachers do not allow them to do in schools (Suppes 1990; Watson et al 1993). 

4.3. Definition of the attitudes 

Before describing pupils' attitudes towards the use of computers and schools, there will 

be a summary about attitudes in general. It is important to consider attitudes because we 

all have attitudes and opinions (though it is not a factor we are bom with, but it develops 

in us from our surroundings where we learn). There is a long tradition of researeh into 

people's attitudes dating back to 1901 when Baldwin and to 1918 when Thomas and 

Znaniecki were among the pioneers of attitude testing. The importance of attitudes in 

social psychology has led to a substantial investment of efforts to develop accurate means 

of measuring attitudes. Between the two World Wars, the attention of attitude researchers 

was directed primarily towards two important issues: 

m The definition of attitudes,, and 

a Attitude measurement. 
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Allport (1924); Chave (1928); Thurstone (1929) Likert (1932); Kohler (1929); Bogardus 

(1931); Murphy (1931); Skinner (1957); and Tenenbaum (1944) provided important 

evidence in this respect. Allport (1935) had pointed out that attitudes were being 

measured more successfully than they were being defined. Additionally, there were 

studies made into the relationship of attitudes to such social variables as formal 

schooling, age and sex. 

4.4 Pupils' Attitude to Computers 

In recent studies several influences which impinge upon attitudes relating to computers, 

have been studied. These have included the learner's own characteristics and such 

background factors as sex, age, school achievement and personality. These also include 

the teacher, classroom climate, curriculum, materials and instructional strategies. The 

pupil's personality and achievement may influence a learner's attitude, which in turn may 

partially influence instructional strategies. Pupils' motivational consequences, their 

enjoyment, pleasure and interest in the use of computers in schools and at home plays an 

important role in influencing student attitudes generally 

In our delight, bewilderment or frustration with new technology (the microcomputer) it is 

easy to ignore the pupils themselves and their attitudes and views about computers (as in 

previous research). A major reason for pupils being ignored is the supposition that pupils 

will learn something while working on computers no matter what they are doing. The 

researcher raised several questions which we need to ask ourselves. What do they know 

,% 1% 
, bout computers? How much do they know about computers? Do they want to leam 

n, k 
about them? Do they have favourable attitudes? How are these attitudes formed? How 

might we use computers in ways that are likely to result in favourable attitudes? 
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Most studies that have been carried out into an examination of pupil attitudes toward 

computers have sought out the positive attitudes towards this technology. For example, 

Mullan (1982) showed that children's reaction to computers is favourable. All the 

children in the study indicated that they thought the microcomputer helped them to learn. 

Mullan believed that this was due to the fact that computers provide an atmosphere where 

cooperative interaction between children is encouraged. The researcher believes that 

interest in using computers in previous studies may be related to the perceived level of 

individual attention. Pupils can find using computers very interesting if they get the 

impression that they will receive individual attention and also by introducing new 

practices into education. 

Cockcroft (1982) reported that it is important in this respect to mention the perceived link 

between computing and mathematics. There are several pieces of research evidence to 

suggest that boys show a greater liking for mathematics than girls (Welsh Education 

Office 1983; Light 1987). The manner in which computers have been introduced into 

most schools has tended to link computing with mathematics. Other studies in 

investigating children's attitudes relating to the interest and enjoyment across the genders 

and subject type groups associated with using computers carried out by different 

researchers (Kiesler 1983; Fletcher 1985; Culley 1988; Department of Education and 

Science 1989; Curriculum Council for Wales (CCW) 1990; James 1992). 

The debate surrounding the use of computers is relatively clear. The use of computers is 

supposed to have developed positive attitudes towards computers The implementation of 

IT in schools is supposed to be successful. The ambition in that the use of computers 

could replace previous teaching methods and even teachers. 
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The researcher believes that attitudes and feelings of a learner towards what is learnt 

often deten-nine how effectively leaming occurs. Many factors shape a pupil's attitudes 

and feeling and a positive attitude can be an important factor in learning when an 

instructor's style matches a student's learning style, that student typically experiences 

greater satisfaction and a more positive attitude toward learning. Existing literature (DES 

1989; CCW 1990) suggests no large or significant differences in cognitive ability 

between male and female, though there is an increase amount of research regarding 

cognitive processes. 

Cully (1986) amongst others has found that ale pupils will often dominate discussions, 

harass and tease and monopolise teacher attention (both positive and negative). There can 

often be different expectations of boys and girls both within the classroom and at home 

4.5. Pupils' Attitude towards schools 

The most common motive for technology-supported innovation in education is enhanced 

student learning. With the advent of interactive multimedia (i. e. sound, animation and 

video) there has been no shortage of ambitious claims about technology helping pupils to 

learn. An improvement in student learning is reported in some studies such as (Wheelock 

1983; Boal 1995; Alexander and McKenzie 1998; Valentine and Holloway 2001; 

Hutchby and Moran-Ellis 2001). 

With increasing pressure from parents, pupils, and employers to provide school leavers 

with 'computer skills' for a perceived better employability, many schools went for 

computer studies despite the best endeavours of Micro Electronic Programming and 

LEAs to develop the information technology curriculum for providing equal 
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opportunities for all pupils. The use of computers in schools continued because it was 

thought that a computer on its own is enough to give pupils appropriate skills. It is 

apparent that if ICT is to bear the educational fruit for which computer studies had sown 

the seeds, then the growth of the subject would have to be directed to making it at least as 

acceptable for all pupils at different levels and at all abilities. 

No obvious change has been seen in schools. Computers are being used for many 

purposes such as drill and practice, simulations, learning new material, as a tool, as an 

aspect, as a medium and to enhance leaming, but there are still not fully integrated into 

education (Gough et al 1981; Weller 1988; Educational Technology 1988; Yong and Tan 

1988a; Philip Barker 1989; Plomp 1996). 

It is not enough for the teachers and policy makers to recognise the importance of ICT 

and for all schools to have more machines, equipment, more hardware and software just 

to put their name in the list of technologically rich schools. In reality we need to bring 

I'll about changes in the way that pupils are using computers to learn, in their attitudes and 

behaviour. We need to realise that computers are an integral part of the infrastructure of 

school and for pupils' experiences in school as well. We need to motivate pupils and also 

help them to learn in interesting ways (Plomp 1996; Pelgrum 1996; Hutchby and Moran- 

Ellis 2001). It is evident that most work is done on the development of computer 

hardware, software, modes, factors of computers use in schools and the effectiveness of 

using computers. Communicating and handling information; designing developing, 

exploring and evaluating models of real or imaginary situations, measuring and 

controlling physical variables and movement, will not in themselves bring about a real 

difference in pupils' attitudes. 
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If we really want children to be computer literate, computer studies courses should not be 

only for a minority of the pupils. Computer Studies should be compulsory for all children 

in all schools and we need to make them more valuable and interesting in order to engage 

pupils in their computer studies. Developing pupils' ICT capability will not help them to 

acquire: 

m Knowledge about the nature and variety of ICT equipment and software tools; 

a Skill in the use of ICT for a variety of tasks; 

a Critical awareness of the effects of ICT on individuals and societies; 

m Arange of positive personal qualities and attitudes. 

4.6. Conclusions 

The most important condition for the development and use of computers in education is 

the pupils' willingness to learn about computers and the availability of sufficient 

hardware and software. The negative attitudes of pupils towards computers already exist. 

We will to make pupils' attitudes more positive. Courses in programming and computer 

applications of various kinds are supposed to encourage pupils to develop a positive 

attitude. Software remains expensive, but the continuing drop in hardware costs does 

mean that schools now have available economic solutions to teaching and learning with 

computers (Bork 1985; Hameyer 1989; Barker 1989; OFSTED 1996; Freedman 1999). 

The whole process of using computers in schools needs careful understanding and 

evaluation in an attempt to maximize their benefits in using them in the school context 

and developing pupils' positive attitude towards computers. 

The effective rationales of the computers' use are mentioned in Toffler (1974); 
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Hawkridge, Jaworski and Mc Mahon (1990). This theoretical awareness about the use of 

the computers could encourage the teachers and pupils to accept the importance of 

computer use in schools to make the use of ICT fulfill the promises that were made on its 

introduction in schools. (0' Shea and Self 1983; Criswell 1989; DES 1989) 

ICT in the classroom can deliver: 

m Social interaction and communication between twoor more pupils working together. 

m The opportunity for pupils to work at their own pace. 

a The opportunity to work with a non-judgmental assessor and thereby allow pupils to 

gain control of their own learning. 

m Instant feedback to pupils' responses. 

aA safe enviromnent to work. 

ICT has enormous potential to reduce leaming difficulties and compensate for 

disabilities. it can be used to integrate the pupils into the school and inform them. The 

question is whether this potential is being realized. It might be that in many instances it is 

creating a greater divide between pupil and teacher/pupil interactions instead. Computers 

provide a quite different style of infonnation gathering and learning than the usual habits 

of the classroom. 
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Chapter 5 

Methodology 

5.1. Introduction and pen portrait of schools 

The pivotal aim of the study is to investigate secondary school pupils' attitudes towards 

the use of computers in school. The schools for which the sample is taken include the 

following: 

School (E) is a mixed secondary school with a sixth form. It has grown steadily over 

recent years and has more applications for places than it can accommodate. There are 

now approximately 1260 pupils and students on roll, making it larger than most schools. 

The school serves a small town in West Yorkshire. A significant, but decreasing, number 

of more able pupils from the area go on to one of the three local grammar schools after 

their primary education. As a result, the overall attainment on entry to the high school has 

been below average in recent years. However, the school's reputation has grown over the 

years and this 'leakage' has reduced with the result that the current Year 7 pupils show 

the wide range of attainment found in many comprehensive schools, although not as 

many have reached the higher levels of achievement. The sixth fonn is housed in a 

separate building nearly a mile away from the main school. About half of the pupils 

leaving Year II stay on to become students in the sixth form and they are joined by about 

10 per cent from other schools. Overall, attainment on entry to the sixth form, as 

indicated by GCSE performance, is lower than in most schools. In the main school, the 

proportion of pupils with special educational needs is lower than in most schools, 

although the proportion with statements is about average. The school also has a special 
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unit for pupils from the surrounding area who have visual impairment. The school has 

been awarded Business and Enterprise status and this has had a significant impact on the 

way it works. It has also received School Achievement Awards, School. Curriculum 

Awards and Investors in People status. 

School (N) is much smaller than the average sized secondary school, with 

approximately 490 pupils on roll. The pupils' attainment on entry to the school is 

below average. Thirty five per cent of the pupils have been identified by the school as 

having special educational needs, which is well above the national average. The 

proportion of pupils speaking English as an additional language is very high. 

Approximately 50 per cent of the pupils are entitled to free school meals, which is 

well above the national average. The school has had difficulties in recruiting key 

members of staff. 

School (M) is a secondary school for approximately 860 boys and girls aged 11 to 16 

years, most of whom come from the locality of the south west of the town. Some 

pupils come from further away because the school has a strong reputation for 

supporting pupils with special educational needs. Pupils with special educational 

needs, of whom a third have statements of special need, make up an above average 

fifth of the roll. Specialised provision supports 25 pupils with hearing impairment and 

21 with physical impairment. Other special educational needs supported by the school 

are mainly dyslexia, moderate leaming difficulties, social and behavioural. disorders, 

and autism and dyspraxia. About two thirds of pupils have a white British heritage and 
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most others come from a mainly mixed white Caribbean or Pakistani background. 

Significant minorities include pupils from white, mixed Asian, Indian and 

Bangladeshi, and Caribbean backgrounds. Very small numbers come from other 

backgrounds. About a sixth of pupils in the school speak English as an Additional 

Language, which is higher than in most schools. Of these, 28 who are at the early 

stages of learning English are supported by a specialist co-ordinator and a bilingual 

teaching assistant. The main languages other than English in the school are Urdu, 

Punjabi, and Hindi. Pupils' attaimnent on entry is below average, with a very clear 

minority whose literacy and social skills are well below average. By Year 11, almost a 

fifth of pupils have left or joined the school other than at the times of normal transfer. 

The school is a Specialist Sports College of long standing and the community makes 

extensive use of its sports facilities. The school was re-awarded Investors in People 

status in 2004, the Artsmark in 2003, a School Achievement Award in 2002, and the 

Sportsmark in 2002. Many pupils take part in the Duke of Edinburgh Award scheme. 

School (L) is secondary school for 11-16 year olds has 760 pupils on roll. The overall 

attainment of pupils on entry to the school at age 11 varies very widely: it has been 

much lower overall than the national average in most years, but is rising. The 

proportion of pupils with statements of special educational need (SEN) is about 

double the national average. About one third of pupils come from families of ethnic 

minority heritage, but only a handful are at an early stage of learning English 
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School (C) has 1,437 pupils and students; there are 1,200 pupils in Years 7 to II and 

205 students in the sixth form. Numbers in the sixth form have increased in recent 

years and the school is much larger than other secondary schools. Pupils and students 

come from a mixture of local authority and private housing. The school has an above 

average proportion of pupils with English as an Additional Language, but only one of 

these is in the early stages of English language acquisition. The proportion of pupils 

with special educational needs is below average and the proportion of pupils with 

statements of special educational needs is broadly average. The percentage of pupils 

entitled to free school meals is below average. Pupils are predominantly from white 

British backgrounds, and about ten per cent are from Pakistani, Indian and Black 

Caribbean families. A small number are from European countries. Attaim-nent on 

entry to the school is broadly average, although the proportion of pupils obtaining the 

higher levels in the end of Key Stage 2 national tests in primary schools was below 

average. 

School (K) is a secondary school with approximately 13 00 pupils in the school. There are 

more girls than boys in Years 7 to 9. The ethnic composition of pupils in the school 

reflects the local community. Most pupils are white but there are significant numbers of 

pupils whose ethnic origin is Pakistani, Caribbean or from Asian countries. The 

proportion of pupils with English as an Additional Language is higher than in most 

schools although there are only five pupils at the early stages of learning the English 

Language. There are four pupils who are refugees or asylurn seekers and three pupils who 

are in public care. The number of pupils identified as having special educational needs is 
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below the national average. However, the number of pupils with statements of special 

educational needs is in line with the national average. Most pupils when they leave the 

school go into full-time education but nearly a fifth enter employment. The school caters 

for the full ability range but on average the attainment on entry is above the national 

average. Few pupils join the school other than at the usual time of admission. The area 

the school serves, based on the number of pupils who are eligible for free school meals, is 

a slightly more advantaged area when compared with national data. The school is 

oversubscribed. The school is a specialist Technology College and gained a Schools 

Achievement Award in 2001,2002 and 2003. The school gained the Sportsmark Award 

in 2004 and became a Beacon School in 2000 until 2004 when the scheme finished. In 

2003 the school became a Partnership Promotion School. The school has a strong 

partnership with its local University and a local College. The school is active in 

promoting the Duke of Edinburgh's Award Scheme and is involved in an Enterprise 

Curriculum initiative called 'Setpoint'. These indicate a wide range of socio-economic 

intake. 

This chapter seeks to acquaint the reader with the overall design of the study and provide 

an account of the methodology, assessment instruments and statistical techniques 

employed in the research together with the rationale for their use based on the relevant 

literature. The following procedures were employed to obtain participants' views and to 

put them in an appropriate context: - 

1. Overall design of the study; 

2. Introduction to the methodology; 
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3. Process of school observations; 

4. Construction of the questionnaire; 

5. Sampling; 

6. Distribution of the questionnaires and data collection; 

7. Statistical procedures (SPSS) used; 

8. Construction of the interview questions; 

9. Conducting the interviews with the students of the year 9 and year 10. 

5.2. Overall design of the Study 

The research design is essentially analytical Cohen et al (2002) observe that the 

conditions or relationships that exist, practices that prevail, beliefs, point of view, or 

attitudes that are held, processes that are going on, effects that are being felt, or trends 

that are developing, all play an integral role in valid research. At times, descriptive 

research is concerned with how 'what' is or 'what exists' related to some preceding event 

that has influenced or affected a present condition or event and the reasons why this has 

produced such an affect or event. 

The study was designed as five related stages. Each stage can be considered in isolation 

but it is important to emphasis that each step is closely related to the others. Data 

gathered in one stage was used to lead into the next stage concerning the aims of the 

research which have been stated in chapter 1. The following are the five stages used in 

this study: - 
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The initial school study was carried out in a number of secondary schools through 

schools survey, observations and interviews in order to: - 

i. Understand the socio economic background of the schools. 

ii. Discover who teaches ICT. 

iii. Explore the ways in which computers were used, within subjects or as a free 

standing one. 

iv. Carry out an observational study to evaluate pupils' behaviour towards computers. 

2) Devise a questionnaire for the pilot study addressed to the small sample in order to 

get the initial infonnation which helped in constructing the final questionnaires used 

for the quantitative approach using received observation with regard to fonuat and 

design. 

3) Pilot interviews were also conducted to get the initial qualitative data. 

4) A survey questionnaire addressed to the whole sample of school pupils. 

5) Interviews carried out with a selected number of pupils. 

5.3. Sample size 

The sample size of pupils' for both the questionnaire (3 10) and semi-structured interview 

(29) was large enough to be representative and ensured that variables such as age, gender 

and year group were covered. The total population is widely scattered geographically. It 

was very difficult to involve a whole population; because of factors such as expenses, 

time and accessibility in obtaining data or measures from the whole population. Therefore 

the researcher used a sample in order to represent the target population as a whole. 
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As mentioned by Robson (1995) and Cohen et al (2000) the random method is an 

appropriate method to represent the whole population because it gives every member of 

the population of a study a chance to be part of the sample. 

It was explained to approximately 320 pupils what the research study was about - some 

were obviously interested and some were not in any way interested in what was being 

studied. The pupils were given the opportunity to volunteer to complete the 

questionnaire. A small number did not want to complete the questionnaire. Some pupils 

wanted to complete the questionnaire after school rather than in the lesson - they 

suggested that the questionnaire may be a source of distraction in the lesson and would 

rather complete it at the end of the school day. When questionnaires were completed 

pupils were given the opportunity to take part in the interviews. Some pupils readily 

volunteered; others were less willing. There was a range of abilities represented in this 

group. This group inevitably included some who were disaffected with school, but the 

majority showed an interest in the subject of ICT. 

5.4. Introduction to Methodology 

Cohen et al (2002) observed that the purposes of the study determine the methodology, 

and the research designed is governed by the notion of 'fitness for the purpose. This is 

supported by Kaplan (1973) and Best and Kahn (1993) Denscombe (1998) notes that 

researchers have developed many different methods and tools for gathering data. Evans 

(1984) suggests that there are three types of research styles to consider when designing a 

research study, the ethnographic study, the experiment, and the survey (Bell et al 1984). 
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5.5. Research Methods used in this Study 

The survey approach, which is quantitative in nature, was the most appropriate technique 

for collecting much of the data for this study. In the survey, observations, and 

questionnaires, interviews and tests, are ways of obtaining data. In this research, tests are 

omitted because the study deals with pupils' attitudes towards computers rather than their 

knowledge about computers. 

In considering the aims and objectives of the study the researcher tried to integrate the 

ideas of these writers and employed the method of conducting an initial school survey 

and using observational techniques for the fieldwork. These are followed by both the 

quantitative and qualitative data to pursue the investigation, get additional categories of 

information and more accurate data, generalisability of findings and historical 

interpretation. As Wragg (1980) asked 

"How does the evidence collected compare with the sources of 
evidence"? (p. I? ) 

In this study the researcher decided to start with observation as the first stage while 

collecting the pilot study questionnaire and interview data by visiting schools in order to 

build up a social context and get the idea for developing the final questionnaire followed 

by the qualitative approach (detailed pupils' interviews). The final questionnaire was 

subjective and related to the theoretical framework of the study. While collecting 

quantitative and qualitative data at the second stage the researcher explored the wide and 

fonnal issues about the use of ICT in schools. 
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The following quantitative and qualitative methods were selected to pursue the research: - 

(a) School survey: - to explore the ways that computers are being used in schools, the 

types of computer modes implemented, and the availability of hardware and software 

resources. Additionally to discover the socio economic background of the schools 

and the system of computer use adopted; to discover if the teachers who teach ICT 

are ICT trained and carry out an observational study to evaluate pupils' behaviour 

towards computers. 

(b) Observations were carried out to gather information in order to evaluate the use of 

computers in schools and also to see the ways that computers were being used and 

the pupils' behaviours towards them. 

(c) The questionnaire was given to pupils in order to draw the research on from the 

initial two stages (survey & observations) concentrating on investigating the attitudes 

of pupils towards computers. 

(d) Interviews were arranged with a selection of pupils in order to gain additional 

information concerning the factors that affect their attitudes towards computers. 

Sapsford and Jupp, (1996) explain that there is no single best way of collecting data; the 

method chosen depends on the nature of the research questions (p. 98). This type of 

approach can involve questionnaires, social surveys or structured interviews (Burgess, 

1985). 

5.6. Research Methods used for the initial data collection are: 

The researcher was of the opinion that survey and observation were the best method for 

determining the initial information regarding what is going on in schools concerning 
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computer use and how the pupils relate to computers. In order to obtain the prime data the 

researcher decided to use quantitative approaches (i. e. survey and observation). 

5.6.1. Survey 

The purposes of the schools survey mentioned earlier were: - 

m To see the ways that computers are being used in schools, 

w To observe the types of computer modes implemented, and the availability of 

hardware and software resources, 

m To understand teachers' approach to the use of computers. 

Surveys provide a relatively simple and straightforward approach to the study of 

attitudes, values, beliefs and motives (Kerlinger 1969; Bryman 1989; Robson 1993). 

A survey is a quantitative approach that gives the researchers initial information to 

establish the background of the study adopting another quantitative approach 

(questionnaire) to collect facts, attitudes and beliefs and then compare the data. Measures 

involve statistical techniques which lead to quantified and, wherever possible, 

generalisable conclusions. This type of approach leads to research for generally 

applicable results, and predictions about behaviour, attitudes and beliefs. This research 

employs a combination of survey and observation for collecting the basic information. 

This was followed by detailed attitude questionnaires and interviews to collect the data 

for the study. 
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5.6.2. Observation 

Pupils were observed in secondary schools to ascertain how they use computers, how 

they interact with teachers and how they work with their peers. Out of these observations 

came more detailed information about why they approach their work in the way they do. 

These would also function as vital initial research, to detennine if there were any bigger 

issues to be addressed later in the survey. 

In the present research quantitative data, through observation and questionnaire, was used 

principally to gain in depth information in order to evaluate the pupils' attitude towards 

the use of computers in schools. 

t-Ni- 

Observations were carried out 

a) To gather information in order to evaluate the use of computer use in schools. 

b) To see the ways that computers were being used and how pupils behave towards 

them. 

c) To identify the factors that affect pupils' behaviour towards computers; 

d) To examine the differences in pupils' behaviour in schools. 

Brown (1979) observes that pupils' behaviour during observation may be influenced by 

many different factors in addition to the related attitude for example, pupils' prior 

knowledge and experience of using computers, expectations of peer response, authority 

constraints, and the pupil's own intellectual, social or physical abilities. Observations, 

and specially those which are dealing with pupils' behaviour, have to be planned and 

used carefully. 
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Croll (1986) and others (Anderson 1954; Bulmer 1983; Simpson 1995; Burroughs 1971) 

noted, observed and reported that good observational techniques require particular skills. 

Through observation it is easier to understand what is going on, who or what is involved, 

when and where these things happen how they occur, and why (at least from the 

standpoint of participants) things happen as they do in particular situations. 

Almost by definition commissioned observation is overt, at least to the client who has 

engaged the researcher, even it remains covert to those being observed. A covert observer 

like the researcher is able to move about the research setting freely. It is indeed this very 

freedom that allows us to observe our subjects accurately and honestly. 

The researcher believed that using the observational technique and school survey allowed 

her to get to know the pupils as well as their teachers and the schools system. Most 

importantly this approach allowed pupils to get to know the researcher in the classroom 

context. This allowed for a closer relationship, which made it easier for them to express 

their feeling and opinions. Borg (1989) supported this point of view by indicating, 

"Quantitative researchers strive to be personally detached so that 
their observations are as objective as possible. Detachment is 
achieved by using objective instruments, while qualitative 
researchers, however often interact closely with those involved 
in the study. The research data arise out of these interactions in 
the form of what people reveal to the researcher and the 
researcher's impressions". (p. 23) 

The researcher must then define and attempt to measure data and identify the drivers of 

engagement, specifically the inter - relationship of different aspects of student life that 

have the greatest impact on engagement levels. Ridgway (1986) asserts that the ultimate 
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acceptability of Computer Assisted Learning (CAL) for general use must be based on 

observation of its use in representative classrooms. 

The observations were carried out to evaluate pupils' behaviour towards computers to 

yield the initial information. It was hoped to acquire this partly through observation and 

mostly through an attitudinal questionnaire administered to pupils themselves. 

Observational studies are criticised for being subjective Pupils can be influenced by the 

presence of an adult in the classroom. The researcher tried as much as possible to 

minimise such effect by using some of the following procedures: - 

wA tape recorder was not used so as not to disturb them; 

Notes were not taken in front of the pupils, but immediately after the observation 

session finished. 

Through these observations, the researcher aimed to monitor the pupils' activities in the 

class, especially those conceming their behaviour towards computers. 

5.7. Selection of Sample for Observation Technique 

Observations were necessarily limited to a small nwuber of schools. The schools were 

similar to each other in approach of teaching and learning ICT but different in ICT 

resources. The schools also used different teaching modes. The first schools A and B 

selected were very well resourced. This was selected to represent an example of schools 

which are using the computer as tool and also in other curriculum subjects. The schools c 

and D were adequately resourced. Some of the middle class schools use computers only 
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as a tool. Some use it in other subjects to a greater or lesser extent. In contrast schools D 

and E chosen were badly resourced. This one was also chosen as an example of a poorly 

resourced school with poor information technology practice. All schools were mixed sex. 

Observational studies are sometimes criticised for being subjective and lacking in the 

precise quantifiable measures that are the hallmark of survey research. Most attempts to 

improve observation have recommended the separation of subject and objective in an 

effort to eliminate personal frameworks. However, this researcher believes that the 

quality of personal frameworks is important and should not be eliminated. 

5.8. The Pilot Study 

Bell (1994) stated that: - 

"All data gathering instruments should be piloted to test how 
long it takes recipients to complete them, to check that all 
questions and instructions are clear and to enable the researcher 
to remove any items which do not yield usable data"., (p. 65) 

The importance of a pilot study is highlighted by many researchers (Bell at al 1984; 

Cohen and Manion 1987; Evan 1984; Bell 1992; Anderson 1990; Anderson 1998; Bell 

1999). 

By timing the response it is possible for the researcher to establish elements of the 

instrument that are too difficult to understand easily. This timing also offers the 

researcher a guide as to the length of time it would take to complete the intended 

instrument. The researcher also needs to establish whether there is more information from 
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other sources that are more easily accessible, for example from school records. The pilot 

will also enable the researcher to establish whether any important questions have been 

omitted or need to be rephrased. Individual of questions may also be evaluated at this 

stage. For example, factual information can usually be gleaned with the aid of a simple 

'YesTNo' type answer. However, could more information be offered if the format was 

more informal? Some individual words used may be subjective and very difficult to 

quantify. Some words may be subjective and suggest emphasis where none was intended. 

In the pilot study both quantitative and qualitative methods were used. Data was gathered 

concerning the ways computers are used in school and at home, pupils' attitudes, 

behaviour toward the use of computers, their thinking, and feelings, Quantitative and 

qualitative approaches are tools of investigation with the common purpose of drawing 

conclusions; each has its own characteristics (Burges 1985; Borg 1989; De Vaus 1991; 

Kidder 1981; Evan 1984; Borg 1989; Anderson 1998; Bell 1992). 

The researcher chose to use a combination of qualitative and quantitative research tools in 

order to maximise the benefits of both methods. Sapsford and Jupp (1996) explain that 

the pilot study is a small scale trial before the main investigation and is intended to assess 

the adequacy of the research design and the instruments to be used for data collection. 

Piloting as part of data collection is essential (p. 103). This allows the researcher to. 

a Identify potential bottlenecks in the project (the i. e. time taken to collect or analyse 

data), 

a Detennine whether or not the data collection technique is feasible, 
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0 Determine how detailed the data needs to be, 

m Deterrnine how long the processing and analysis of data takes, 

s Decide how to extract data from the material collected. 

Oppenheim (1992) mentioned that the earliest stages of the pilot work are likely to be 

exploratory and will be primarily concerned with the conceptualisation of the research 

problem (pI 15). This means that carrying a pilot survey can be an effective means of 

determining the viability of a survey. It can help the researcher to avoid some of the 

problems that only come to light after data has been collected and the analysis and 

interpretation has begun. "If only I had recorded/collected/asked X then I could have 

carried out Y analysis and answered question Z". Often it is too late to rectify this 

situation. Piloting can not only help with the procedural matters such as ordering the 

questions but can avoid costly mistakes. 

5.9. Methods used in Attitude Measurement 

Investigations involving attitudes necessitate an evaluation in depth to be carried out 

through different measurement techniques. The researcher used two methods of attitude 

measurement. Although both approaches are tools of investigation with the common 

purpose of drawing conclusions, each has its own characteristics. For the purpose of this 

study triangulation is used, i. e. quantitative (questionnaire) and qualitative (semi- 

structured interviews). 
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5.10. Triangulation 

This approach depends on using multiple techniques in the same study for the same 

subject. Triangulation is considered a sound approach in educational and social research, 

because collecting the data from a variety of sources establishes a more accurate view of 

the area under investigation. The importance and usefulness of using triangulation is 

explained by others (Cohen and Manion 1985; Webb et al 1966; Burgess 1985; Best and 

Kahn 1986; Burgess 1989; Borg and Gall 1989; Robson 1993; Denscombe 1998). 

The researcher believes that the advantage of using different methods would be to make 

certain that the results are reliable and valid. It is possible to cross check the results and 

only then it is possible to explain which are more reliable than others, if there are any 

variations. The integration of surveys, observations, questionnaires and interviews helped 

identify not only 'what exists' as regards to computer use in schools but also helped to 

construct the 'why' and 'how' of the pupils' behaviour. 

Blease (1986) recommended that researchers employ a variety of research methods in 

order to monitor the use of Computer Assisted Learning (CAL) material as well as to 

obtain non-native data with which to judge effectiveness. 

However it depends on the different styles, traditions or approaches for the collection of 

data. There are occasions when quantitative researchers draw on qualitative techniques 

and vice versa. 
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5.11. Sample Size for Questionnaire 

Schools were selected in order to give a wide and representative range of differences. 

This was in order to secure an "average" and "typical" selection of students; drawn from 

different social backgrounds and levels of ability. In truth, there can be no such thing as a 

"typical" student. However, for the purposes of this research it was decided that the 

selection of participating schools would be able to offer an approach that came closest to 

an accurate representation of schools and students within the community as a whole. 

The important features of this study were the consistency of the results. The rationale for 

using sampling in educational research lies in the fact that it is difficult to study every 

individual person in the population to whom the study relates. Therefore classes were 

selected randomly to represent the pupil sample which sought to have the same 

characteristics as the rest of the population. The researchers' main concern was to make 

sure that this sample was representative (as closely as possible) of the population as a 

whole. The respondents were allowed 20-25 minutes in which to complete the 

questionnaire. Some respondents completed the questionnaire in about 15 minutes 

whereas others took a full 25 minutes to complete. 

A total of 322 questionnaires were distributed and 310 completed questionnaires were 

collected which produced a response rate of 96.27% Although the difference was small, 

slightly more girls 157 (50.65%) than boys 153 (49.35%) completed the questionnaires 

altogether. 
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Table I 

Sample Size for Questionnaire 

Gender Number of Respondents Percentage 

Male 153 49.40% 
Female 157 50.60% 
Total 310 100.00% 

The researcher distributed about an equal number of questionnaires between boys and 

girls in each year. However the number of questionnaires distributed in each school was 

slightly different, dependent on the level of interest of pupils in completing the 

questionnaire. The breakdown in terms of year group showed that from year 9 the same 

number of boys (i. e. 78) as girls (78) completed the questionnaire and from year 10 

slightly more girls (79) than boys (75) completed questionnaires. 

Table 2 

Breakdown of Sample Size in terms of Year Group 

Year 9 Year 10 
Gender 

Frequency Percentage Frequency Percentage 
Male 78 50% 75 48.70% 
Female 78 50% 

_79 
51.30% 

Total 156, 1 00q 154 100.00 

The following table shows the frequency and percentage break down between the gender 

difference and split of the respondents by year groups of different schools who completed 

the questionnaires from different schools. 
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Table 3 

Breakdown of Sample Size in terms of Gender Difference Year Group Difference 

School 
Gender Difference Year Group Difference 

Numbers 
Boys Girls Year 9 Year 10 

*f % *f % *f % *f % 

1 31 20.3% 31 19.7% 31 19.2% 32 20.8% 
2. 24 15.7% 25 15.9% 24 16.0% 24 15.6% 
3. 28 18.3% 28 17.8% 28 17.9% 28 18.2% 
4. 25 1 16.3% 27 17.2% 28 1 17.9% 24 15.6% 
5. 23 15.0% 24 15.3% 23 14.8% 24 15.6% 
6. 22 14.4% 22 14.1% 22 14.2% 22 14.2% 
Total 153 100.00/( 157 100.00% 156 100.00/( 154 100.0% 

*f: - Frequency 

%: - Percentage 

5.12. Structure of the Questionnaire: 

Questionnaires are used when there is a need to collect relatively routine data from a 

large number of individuals. This is also highlighted by other researchers (Neil 1985; 

Anderson 1990; Bell 1992; Oppenheim 1992; Robson 1993; Oppenheim 1996; Cohen 

1997). 

The researcher used a self-completion questionnaire because it is clear, unambiguous and 

uniformly workable. However much depends upon the design of the questionnaire. If the 

design is not thought through then the resulting data can produce unreliable information. 
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Oppenheim (1996) noted that most of the questionnaires employ closed questions i. e. 

those requiring a 'Yes or No' answer. These are quicker to administer and make scoring 

simpler, but there is inevitably a loss of spontaneity and information. More open 

questioning, at least at face value, appears to allow more opportunity for individual 

options to be expressed. However, practical considerations at the time of answering, such 

as time and space, and the necessity to categorise or summarise answers mean that 

information will need to be sifted, perhaps in a less systemic way than when questions are 

closed. The researcher used a few closed questions but most of all the questions were 

'multiple choice' (i. e. offering several answers from which one response is to be chosen) 

and the Tikert scale'. Borg (1989) and other researchers (Burgess 1985) noted that Likert 

scales are probably the most common type of attitude scales constructed. Cohen and 

Manion (1987) call this type of technique 'scaled response'. For example it is possible to 

present the respondents with a sentence and ask them to agree or disagree by indicating a 

response on a three, five or seven point scale. 

5.13. The Advantages of using the Questionnaire 

The usual reason for using the questionnaire is that this instrument has many advantages 

as argued by other researchers (Neil 1985; Seliger 1990; Sapsford and Jupp 1996; Cohen 

1997). The researcher selected the sample randomly. (The questionnaire included the 

techniques of learning Information Technology skills at secondary school level, age 14- 

16). 
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5.14. Disadvantages of using the Questionnaires: - 

Many researchers such as Engelhart (1972); Mouly (1978); Burges (1985); Cullingford 

(1999) described the disadvantages of using the Questionnaires. Therefore the researcher 

used another instrument to collect data, the semi- structured Interview. Before the 

researcher describes the qualitative part of the researcher will explain the methods of 

constructing and administering the questionnaires. 

5.15. Construction of the Questionnaire 

The pilot study started with 56 closed items. After piloting the questionnaire the 

researcher found that there was a need for re-designing it. The questionnaire involved 57 

attitude items developed from the pilot study. These items were designed to be either 

positive or negative, using multiple-choice questions, and the Likert scale. More choices 

were provided for pupils' to show their views. (Five point Likert scales were used in 

some questions but they were not given numbers. For the Likert scale different phrases 

were given to the pupils' like 'very interesting', 'quite interesting', 'interesting', 'slightly 

interesting' and 'not interesting at all'. Scoring for items depended on the choices given 

in each item. Scoring of the questionnaire for all types of question is given in the 

following tables. 

Table 4 

Yes I 

No 2 

Table 4a 

Very Interesting I 
Quite InteTesting 2 

Interesting 3 

Slightly Interesting 4 
Not Interesting at all 5 
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Table 4b 

I can do more work. I 
I can work faster. 2 
They give lot of information. 3 
They make me think differently. 4 
They give me different information than 
1 can get elsewhere. 

5 

They make my work look better 6 

The reason for using different types of question is to explore more material about pupils' 

attitudes and behaviour. 

5.16. Ad"nistering the questionnaire 

Aware that students would be completing the questionnaire in a variety of settings, the 

guidelines reflected the desire to create uniformity in the conditions under which the 

questionnaires were completed. Teachers were made aware in advance that completion of 

the questionnaire would require approximately 20-25 minutes. For the completion of the 

questionnaire teachers introduced the researcher to students in the class. The 

questionnaire was introduced to the students to allow them to read and complete the 

questionnaire. Students were allowed to complete each item in an approximate time of 

20-25 seconds. Questionnaires were only given to those students who showed interest in 

completing them. The observations by the researcher administering the questionnaire in 

the presence of the teacher implied that students were interested in and engaged by the 

questionnaire. This would seem to be of at least superficial significance in suggesting that 

comprehension was sound. Students were clear that this was not a test. However, it was 

important to impress upon students the value of their responses in allowing school to 

incorporate "the students' perspective" and they were told their views, opinions and 

117 



responses were valuable for this study. These views will remain anonymous and 

confidential. With the questionnaire a covering letter was attached with necessary 

instructions to consider while completing the questionnaire. This page included three 

factual items. The first item was the school code number and the code by year group. The 

questionnaires were printed on two different colours (pink for girls & blue for boys) and 

other instructions were important for subsequent data entry. It was hoped that this 

relatively straightforward page would put students at their ease and give confidence in 

knowing what to do. A small number of students (I I from a response of 3 10) chose to 

with hold details of their and the schools' name. 

Burgess (1985) stated that in quantitative research methods, the researchers attempt to 

keep themselves from influencing the collection of data. In qualitative research they are 

themselves a primary instrument for collecting data. Combining both methods, can obtain 

richer and more accurate data. Quantitative data provides the basic research evidence 

while qualitative data rounds out the picture and provides examples and reasons. 

5.17. Qualitative Approach 

Burgess (1985) describes this approaches as involving more open-ended, 'free response' 

questions based around such techniques as informal, semi-structured interviews, 

observations and diaries. Qualitative techniques tend to be more time consuming than 

quantitative approaches both in techniques for data collecting and in the subsequent 

analysis (p. 172). 
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Bell (1992) describes researchers who adopt the qualitative technique as trying to 

understand individuals' perceptions of the world and how they make sense of situations. 

They are more concerned with insight rather than statistical analysis. In a study of this 

kind there are advantages to be gained from combining quantitative and qualitative 

ap roaches as supported by Burgess, Parlett and Hamilton (1976); Venezky (1983); 
Ip 

(1985); Bryman (1988a); Hannon (1989). Similarly Cullingford (1999) argues that the 

only way to gather information about what really happens inside an individual is through 

qualitative methods (p. 23). He also argues that the only way to gain an insight into the 

lives of the individual is through interviews, but these are often neglected. 

The questionnaire provided a statistical explanation but the depth semi-structured 

interviews revealed underlying attitudes and feelings towards using computers in school 

and at home. 

5.18. Structure of the Interview 

Borg (1979) viewed the interview as a research method as unique in that it involves the 

collection of data analysis through direct verbal interaction between individuals (p. 307). 

Moser and Klaxon (1971, p. 271) describe the survey interview as "a conversation 

between interviewer and respondent with the purpose of eliciting certain information 

from the respondent" (Bell 1992; p. 70; Patton 1980; Lincoln and Guba 1985; Bogdan and 

Biklen 1992; Oppenheirn 1992; Le Compte and Preissle 1993; Cohen 1994; Cohen et al 

2000) described the number of types of interview. Although the process of gathering data 
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by interview is expensive and time consuming, this method has many advantages. Bell et 

al (1984) suggest that: 

"Interviewing is a complex if enjoyable way of collecting 
information". (P. 194) 

5.19. The Structured interview is easy in many ways to administer and to analyse. The 

interviewer has a questionnaire and simply ticks or circles the answer. However the 

problem with this type of interview is that it leaves little scope for the interviewee to offer 

additional comments (Lofland 1971; Parlett and Hamilton 1976; Mishler 1986; Burgess 

1989; Jones 1991; Bell 1992; May 1997). Taking these points into consideration the 

researcher in this study decided to use the semi-structured interview fonnat. The sample 

size of the Interviews was 29 pupils. 

5.20. Structure of the semi-structured interview 

In this study semi-structured interviews were used. The semi-structured interviews built 

on the statistical findings of the questionnaires would enable the researcher to check and 

expand on the findings of the questionnaire. Important issues and trends were re- 

conceptualised and developed into an interview schedule, which allowed the results of the 

questionnaire to be checked with the semi-structured interviews. A number of factors 

were taken into account when designing the interview schedule. This included a number 

of issues that could be included bearing in mind the length of the interview. A long 

interview schedule may mean that the respondent could become 'bored'. An average 

interview lasted between 30-40 minutes. 
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Borg (1979) and Marshall and Rossman (1999) observe that it is recognised that this 

research tool has some disadvantages because of subjectivity and bias during the 

interaction between the researcher and the individuals of the study. In addition it can be 

affected by the eagerness of the respondents, the tendency of the interviewer to seek out 

answers that are acceptable to his beliefs, or the vague antagonism that sometimes arises 

between the interviewer and the respondents. The interviewees may be unwilling or may 

be uncomfortable sharing all that the interviewer hopes to explore. These are problems in 

interviewing that may give inaccurate or incorrect data. 

These types of issues can reduce the reliability and validity of this instrument. As Cohen 

and Manion. (1985) emphasised the researcher has to do his best to avoid these potential 

problems and to increase the reliability and validity of the interview by employing greater 

sensitivity. Anderson (1990) suggests that people are more inclined to agree to an 

interview than they are to fill in a questionnaire. This may be that because the interview is 

a method of collecting data through direct verbal interaction it allows for greater depth 

than can be expected through other methods of data collection. Borg et al (1979) justify 

the use of semi-structured interviews in the following way: 

"The semi-structured interview is generally most appropriate for 
interview studies in education. It provides a desirable 

combination of objectivity and depth and often permits 
gathering valuable data that could not be successfully obtained 
by any other approach". (Borg et. al 1979; p. 313) 

5.21. The Advantages of the Interview 

The interview, either semi-structured, or indeed structured, is a valid research method. A 

major advantage of interviews is that we deal face to face with the respondent. The 
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researcher can pick up body language, facial expressions, and the tone of reply. The 

researcher can also ask for verification or clarification of a point. A written response 

cannot offer these advantages: questionnaire responses have to be taken at face value. 

Cohen and Manion. (1994) describe that this kind of interview has many advantages such 

as flexibility, allowing the interviewer to go into more depth, enabling the researcher to 

clear up any misunderstanding and test the limits of the respondents' knowledge. If the 

appropriate climate has been created, it permits the researcher to gain a picture of what 

the respondent really believes. 

Borg (1979) described the advantages of interview thus: 

Interviews provide immediate feedback; 

b) The interview permits the research worker to follow up leads and thus obtain more 

data and greater clarity; 

c) It permits much greater depth than the other methods of collecting research data; 

d) Its principal advantage is its adaptability. (p. 310) 

Hedrick et al (2000) contend that the personal semi-structure interview was considered by 

the researcher to present several advantages, such as the greater length of time people are 

prepared to spend answering questions, and the rapport and sense of trust engendered. 

They have the potential to encourage respondents' greater co-operation with the 

interviewer. 
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Cohen and Manion (1987) note that interviews offer a method of finding out what 

individuals know based upon knowledge and information. They offer an insight into the 

interviewees' values and preferences. They also offer a perspective of the interviewees' 

attitudes and beliefs. Borg and Gall (1979) write that the advantage of an interview is its 

adaptability. Bell (1992) suggests that such interviews allow the respondent to be guided 

around topics but offer a structure for the researcher to use when analysing the results at a 

later date. An interviewer needs to have the skills to ask the questions at the right time 

and to know when and how to probe. May (1997) suggests that questions are usually 

specified but the interviewer should not probe beyond the answers in a manner which 

would appear prejudicial to the aims of standardisation and comparability. This method 

also allows for clarification and elaboration of the answer given (p. 111). 

Cullingford (1992) argues that the only way to understand the experience of young 

people is to listen to what they say and this where an actual experience has a greater 

impact than any statistics (p. 8). He explains that creating the right conditions for the 

interviews is important to ensure their reliability and validity, which means that 

interviews are lengthy in order to allow interviewees' responses to be discussed at length. 

In this research all the interviews began with a discussion on confidentiality and 

anonymity, where it was made clear to all respondents that anything discussed in the 

interview would be kept confidential ftom any third party except supervisors of the study 

and the external examiner. They would still remain anonymous. All the interviews began 

with general questions. The purpose of the interview was to ask clear and unambiguous 
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questions without sounding awkward in order that the respondent could feel easy about 

answering the questions supported (McCracken 1986; De Vaus 1991; Oppenheim 1992). 

5.22. Validity and Reliability of the Instruments 

Cohen et al (2000) and others such as Fox (1969); Best (198 1); Bell (1987); Rose and 

Sullivan (1995); Bell (2001) described the importance of validity and reliability are 

concerned with the quality of data collection, and these two concepts as multi-faceted. 

The relationship between the data obtained and the purpose for which it was collected 

must be established. 

5.23. Reliability and Validity of the Questionnaire 

The issues of validity and reliability of the questionnaire are vital in educational research 

(Best 1981; Kidder, 1981). The researcher must be aware that the validity of a 

questionnaire cannot be assumed but must be established. Thus, certain requirements 

must be followed such as the anonymity of respondents, adequacy of questions and 

presentation of the questionnaire. To assess the validity of the questionnaire the 

researcher used the content validity of the questionnaire items by using experts' 

validation from Huddersfield University, heads of ICT and some of the ICT teachers. The 

researcher explained to them the aims of the study and gave them a short briefing about 

the individuals who could participate in this study and complete the questionnaire. They 

were requested to read each question and give their comments and suggestions about the 

items and their relevance to the purpose of the questionnaire. In the light of experts' 

comments and suggestions the researcher re-phrased some of the questions. 
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After the final check to make sure the language and understanding of it was such that the 

pupils' could understand the questions and not misinterpret them, the questionnaires were 

distributed to the pupils of the year 9 and year 10 for the pilot study. As a result of the 

pilot study procedures the researcher was confident in the validity and reliability of the 

research instrument 'questionnaire' and the questionnaires were considered to be 

ap ropriate for the study. 
. r, 
p 

5.24. Reliability and Validity of the Interview 

Cohen et al (2000) reported that the canons of reliability for quantitative research (i. e. 

hypothesis methodology, formulation, testing and inference) may be unworkable for 

qualitative research. In qualitative research reliability can be regarded as a fit between 

what researcher records as data and what actually occurs in the natural situations that are 

being researched. Kvale quoted in Cohen (2000) suggests that, in interviewing, there 

might be as many different interpretations of the data as there are researchers. 

The interviews in this study were semi-structured, ensuring that the same questions were 

answered but none in a rigid order or in a formulated way. For the validity of the 

interviews in this study the researcher used the 'convergent validity' type. Cohen (2000) 

also contended that this method assumes that the validity of the interview is comparable 

with proven validity of other measures, adding that the questionnaire data supported the 

interview data, and this type of comparison is the most practical way of achieving greater 

validity of the interviews. 
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5.25. Ethical Issues 

Miles and Huben-nan (1994) contended that 

"Most qualitative researchers are unlikely to lie, cheat or steal in 
the course of their work but broken promises are not unknown. 
Some researchers have reported deceiving respondents about the 
nature of the inquiry". (p. 292) 

Such broken promises are likely to be counterproductive in both results and levels of 

trust. False promises of confidentiality for example are not only a gross breach of 

professional integrity but may also pose a potential threat to be interviewee if the data 

falls into the wrong hands. At the very least it may ensure that any further research may 

be compromised by future respondent's concerns over honesty and openness (Cohen and 

Manion 1994; Hitchcock and Hughes 1995). 

The researcher and the student are linked symbiotically in a mutual learning experience 

whose essential foundation is trust. The ethical issues inherent in this study have been 

given priority and consideration by the researcher before and during the fieldwork. The 

ethical issues that related to this study were concerned with confidentiality and 

anonymity, informed and issues of recording interviews. 

These canons were at the forefront of the researcher's mind throughout the study, 

ensuring that respondents were given clear and honest information throughout, kept in the 

frame as to what was going on by the use of an appropriate questionnaire format that 

protected anonymity and encouraged trust. 
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5.26. Issues of confidentiality 

Confidentiality was given particular attention by the researcher with all the respondents' 

answers. The researcher was aware of the sensitive relationship between the students and 

their teachers. The commitment of confidentiality was given the first priority by the 

researcher during the fieldwork. 

Hitchcock and Hughes (1995); Robson (1997); Cohen et al (2000) recommended that the 

researcher assure the participants that confidentiality would be guaranteed. If not the 

students and teachers may worry or not express their real perceptions and opinions. 

Similarly Mishler (1986) mentioned that guarantee of anonymity is more likely to 

produce truthful and candid responses. Sapsford and Jupp (1996) stated that the 

"First principle Of research ethics is that the subjects of the 
research should not be harmed by the research. It is for this 
reason that the researcher generally promises respondents' 
confidentiality. This is a promise that the respondent will not be 
identified or presented in a identifiable form and anonymity, 
(i. e. a promise that even the researcher will not be able to tell 
which responses came from which respondent)". (p. 318-319) 

Accordingly the researcher did not require participants to reveal their names or schools. 

Their identity would not be revealed or recognised, and this was practised rigorously, in 

order to maintain the integrity of response and the human dignity of the respondent. 

5.27. Informed Consent 

Diener and Crandall, quoted in Cohen et al (2000) defined 
infon-ned consent as "the procedures in which individuals 

choose whether to participate in an investigation after being 
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informed of facts that would be likely to influence their 
decisions". (p. 51) 

The first permission was obtained from the head teachers and the ICT teachers in the 

schools and students were also informed before completing the questionnaire. Before 

they started completing the questionnaires all respondents were assured of personal 

anonymity and the purpose of the study. The head teachers and the ICT teachers were 

given a brief description of the research. 

Mishler (1986) stated that: "Informed consent procedures are intended to minimise 

negative, social and personal consequences and serve the purpose of allowing subjects to 

assess the risks of their participation in a study" (pl2l). Sapsford and Jupp (1996) argued 

that informed consent is a grey area and an important consideration for any research. The 

concept of informed consent is not an easy answer to a set of moral dilemmas because it 

is neither simple nor clear cut. 

For the purpose of this study informed consent was firstly the agreement between the 

respondents and the researcher to complete the questionnaire and secondly the consent to 

be interviewed. The researcher made it clear to all the respondents that they were free to 

withdraw at any stage while they were completing the questionnaires or during the 

interviews. As Robson (1997) and Cohen et al (2000) contend, the participants should be 

given the right to withdraw at any stage or not to complete particular items in the 

questionnaire if they so choose. 
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5.28. Issues of Recording Interviews 

All the interviews began with a discussion on confidentiality and anonymity, where it 

was made clear to all respondents that anything discussed in the interview would be kept 

confidential. Interviews were recorded but before that it was made clear to the 

interviewees that only the interviewer would listen to and transcribe them. If shedid get 

help in transcription there would be guaranteed anonymity and confidentiality and after 

that the tape would be destroyed. 

A schedule was formulated for the interview. There were a few initial questions followed 

by probes. The schedule contained spaces for notes to be included. The semi-structured 

interview seemed, on balance, the most appropriate form of interview to use in this study 

because the researcher wanted more information than simple 'Yes/No' answers. The 

researcher felt that valuable data could be gathered using this method that could be 

missed in a more formal structure. The semi-structured interview offered the respondents 

the opportunity to go into depth on topics that they felt strongly about. It also allowed the 

interviewer the opportunity to probe areas that were touched upon. Both notes and tape 

recorder were used in collecting data. The interviews were conducted in a friendly and 

informal atmosphere. It is important that an interview should be an enjoyable experience 

and resemble a discussion rather than a formal interview, which according to Mc Neil 

(1985) is an artificial situation for many people (p. 47). 
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5.29. Data Analysis 

This part is divided into two sections. Section one deals with the analysis of the pupil 

questionnaires. Section two deals with the analysis of the pupils' interviews. 

Robson (1997) states that the main purpose of collecting data (quantitative & qualitative) 

is to find answers to the researcher's questions. Denscombe (1998) explains that 

quantitative research usually deals with numbers as the unit of analysis and tends to be 

associated with description and small-scale studies. Qualitative research usually deals 

with words as the unit of analysis. The distinction between these two approaches lies in 

using words or numbers as the basic unit for analysis and small and large- scale studies. 

5.30. Quantitative Data Analysis 

Denscombe (1998); stated that: 

"Good quantitative research need not require advanced 
statistical knowledge". (p. 177) 

Denscombe (1998) asserts that researcher who wishes to use quantitative data should 

understand the type of data they are using and select and use the most accurate statistical 

analysis. There are certain statistical techniques that work with some kinds of data which 

do not work with others. 

The Statistical Package for the Social Sciences (SPSS) was used for the frequency and 

the percentages of the responses. After counting the frequencies and percentages, the data 

was presented by using frequencies and percentages only because of the type of the 
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quantitative data and the number of responses. This subsequently made it clear and easier 

to interpret the responses. 

5.31. Qualitative Data Analysis 

The source of qualitative data in this study was the semi-structured interview. The 

analysis of qualitative data involves the organisation and interpretation of collected data. 

Qualitative data was necessary to conduct 'some exploratory work' within a field where 

little published work was available on the pupils' behaviour and attitudes towards the use 

of computers in secondary schools. Qualitative data also enhanced the value of 

quantitative data. 

Miles and Huberman (1994) note that there are several ways of using qualitative data 

which are usually in the form of words rather than numbers. Yet analysis of this data is 

one of the main problems which the researcher will be faced with in his or her research. 

The researcher in this study used content analysis and hand-coding techniques to analyse 

and interpret the qualitative data. Mark et al (1994) contend that the content analysis 

method enables the researcher to understand which concepts are contained in the data, 

why these ideas occur and why individuals interpret these issues in different ways. This 

enables some comparisons to be made with the data obtained from the fixed response 

questions in the questionnaires. 

The researcher read the data carefully and noted dominant themes. The interview 

questions were formulated around the main issues that emerged from the questionnaire 
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results and from the literature review. A colour coding system was established for the 

theme, the data was read carefully highlighting statements appropriate to the themes in an 

ap ropriate colour. This gave a list of qualitative statements on the theme and a K-p 

quantitative measure of the number of people who expressed an opinion or view on the 

theme. The researcher organised and sorted the responses into the areas of the themes 

based on the importance shown by the respondents and further areas of importance 

emerged from this analysis. 

5.32. The Time Scale of the Research 

There are continues improvement in computers and in the software. There are also 

continuing efforts to improve the training of teachers, and to provide better and more 

up to date equipment. The research should not leave any thing to be assumed (Borg & 

Gall; P79). This research looked at pupils attitudes to computers in school was begin 

in: 

1999- 2000: - Preparing the research proposal and refining the research instruments. 

2000: -I st and 2 nd piloting the instruments. 

2001 - August 2002 Literature review 

September 2002 - August 2004 -Suspension from university due to illness 

September 2004- December 2004 

This period can be divided as follows: 

Visited 6 schools in different regions of West Yorkshire for the collection qualitative 

and quantitative data. 
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January 2005-April 2006. 

Literature review 

Categorizing the data. 

Analyzing the data. 

Interpreting the result. 

Conclusion implication and recommendations. 

Conducting up-dating literature review. 

Writing up the research. 

Submitting the first draft of dissertation. 

May 2006 

Final submission of dissertation 

5.33. Conclusion 

This chapter has examined the methods used to investigate the research concerns, as 

expressed in chapter one and in the literature review in chapter 3,4 and 5. The themes are 

computer use in schools, has pupils learn computing in school, focusing on their attitudes 

towards the use of computers, their feelings, behaviour, the development of computer 

skills (if they have any) and what schools are doing to help them learn with computers 

effectively and interestingly. In order to give a broad and deep understanding of the 

concerns and to practice possible recommendations for the further studies, it was decided 

to use both quantitative and qualitative approach. These concerns form the basis for 

analysis and discussions of the results of empirical investigation. The chapters 8-13 

present the findings of the study. 
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CHAPTER 6 

FACTORS AFFECTING THE USE OF COMPUTERS IN 

SCHOOL 
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Chapter 6 

Factors affecting the use of computers in school 

Introduction 

Previous research has identified some factors which might affect the relative use of 

microcomputers by children. In addition to those factors the researcher has identified more 

important factors which were either ignored, or disregarded in previous research which 

really limit the use of computers in schools. In this chapter following factors will be 

discussed briefly: those factors are briefly discussed. 

m Factors affecting pupils 

m Factors concerning schools. 

m Factors concerning home. 

Each of these factors will be discussed in the following section. 

6.2. Factors affecting pupils 

a Gender, the individual and group learning; 

a The pupils understanding of the computer, and the attitudes of pupils towards the use of 

computers in schools; 

a The pupils' interest, degree of motivation, enjoyment, pleasure and amount of prior 

computer knowledge; 

0 The pupil-teacher interaction in the classroom and the children's interaction with each 

other; 

w The amount of time available for computer use. 
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6.2.1 Gender, the individual and group learning; 

Hawkins, et al (1982); Hughes and Greenhough (1989) found that girls did not perform 

well using computers. Clements and Nastasi (1998); Underwood and Underwood (1990); 

and Monteith (2000) contend that working in a group and collaboratively is a social act. In 

contrast, Light and Colbourn (1987); Underwood (1990) found that girls were as 

successful, if not more so, than boys. 

The researcher observed that children working in mixed gender groups (Year 9 and Year 

10) do not show collaborative learning. Mostly they have social talk with each other and 

develop their social interaction skills rather than learn. The researcher also found that 

children prefer to work individually on computers in schools. They prefer to work at their 

own pace but they will help each other if they need any assistance. 

Underwood (2000) found that "children working in groups did not necessarily mean that 

they were are working together. Chen's (1985) findings reported in Hoyles (1988) 

indicated that girls felt strongly that females were as competent as males in using 

computers. The benefits of group work when using the computer are recognised by many 

researchers and teachers. As Fletcher (1985) notes, Johnson et al (1985) suggested that 

girls are more interested in co-operative activities than in competitive ones and that co- 

operative computer activities lead to more positive attitudes towards computing as well as 

to greater educational gains. Culley (198 8) found that girls are less interested in computer- 

based activities than boys. 

Both boys and girls whether working individually, in pairs, in small or large groups, mixed 
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