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ABSTRACT 

This study is about computer-integrated education focusing on public secondary schools in 

Nyanza Province, Kenya. It is concerned with the investigation of issues involved in the 

implementation of computer technology in secondary education. The purpose of the study was 

to investigate how computers are used in schools and to provide evidence on the obstacles that 

inhibits effective implementation of computers in teaching and learning. It examined 

government policy, curriculum guidelines, secondary school computer policies and the school 

departmental policies regarding the use of computers in the classroom. A review of relevant 

literature explored the use of computers in teaching and learning in developed and developing 

countries. 

Data were collected from Officers in the Ministry of Education, the Director and a Curriculum 

specialist at the Kenya Institute of Education (KIE) using structured interviews, from 

Principals and Heads of Department, using questionnaires in order to obtain qualitative and 

quantitative data. A semi- structured interview was also used for in-depth investigation with 

computer teachers. The data collected were analyzed through the use of descriptive statistics 

and tabulation. A sample of two Senior Education officers, two Curriculum Specialists, 25 

Principals, 89 Heads of Department and 20 teachers participated in the investigation 

representing rural, urban and suburban areas. 

It was established from the data obtained that the Kenya Government formulated a policy and 

supports the use of computers in secondary schools but there was no written policy document 

or guidelines circulated to schools for the implementation of the policy. It was further revealed 

that the government had no funds for purchasing computers for schools. Further results 

indicated that KIE had developed a Secondary Computer Syllabus and distributed it to some 

secondary schools, but no evaluation was done to assess the effectiveness of computer 

education in schools. 
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Most of the Principals reported having a computer policy and practiced whole school 

integration of computers in education, and using computers to teach computer literacy, 

traditional subjects and in administrative work. It was also found that a few HODs had 

departmental policies for the use of computers and were applying computer technologies in 

the teaching of the traditional subjects such as Accounting, English language, Mathematics 

and Science Education. Further more, computer teachers saw themselves as competent with 

computer literacy skills and taught students word processing, spreadsheets, database and 

programming. They were less confident to integrate computers into traditional subjects, 

although some of them integrated computers into various subject topics. 

Barriers to computer integration into traditional subjects that were identified by the 

participants as lack of teacher training in the use of computer technology in the teaching of 

subjects and lack of adequate computers and lack of suitable software. The study suggests that 

systematic teacher preparation at pre-service and in-service course would facilitate effective 

integration and use of computers in teaching and learning. Finally, the study identified various 

limitations and makes suggestions for further research direction and recommendations for 

improvement and immediate action. A model of re-training of teachers is proposed to assist 

Principals of schools in the task of staff development in ClEo 
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1.1 Introduction 

CHAPTER! 

PROBLEM STATEMENT AND DESCRIPTION 
OF THE RESEARCH METHODOLOGY 

This study is about computer Integrated Education in Nyanza Province, Kenya 

focusing on public secondary schools. Kenya is a country situated in the Eastern part 

of Africa. It is a multi-racial society and English is the official medium of classroom 

instruction from primary grade four (Ages 9-10 years) to university education and for 

official correspondences, but Kiswahili is the official National language. There are 

eight provinces in Kenya and Nyanza Province is in the Western part of Kenya. At the 

time of this research, there were 524 secondary schools (both public and private) in 

Nyanza Province. The research is concerned mainly with investigating issues 

involved in the implementation of computers in the classrooms. This chapter, 

addresses the background to the study problem, the problem identified, the objectives 

of the study, significance of the study and basic assumptions. In addition, it states the 

research questions, the conceptual framework, methods of research and definition of 

terms used in this study which are not familiar to those who will use this thesis, and 

the last part gives an overview of the thesis organisation. 

1.2 Background to the study Problem 

Kenya is a developing country with a fast growing school population, and there has 

been an increasing demand for new methods of teaching and learning to meet the 

needs of the teachers, students and the public at large. McAnany and Mayo (1980) 

report that the use of education technology is considered as promising a great deal to 

those who seek for radical change in educational curricular and techniques, because of 

its multiple effects and its apparent potential to produce and distribute quality 

materials in teaching and learning. McAnany and Mayo (1980) echo the 

recommendations put forward in 1961 when the Ministers of Education attended the 

UNESCO conference on the Development of Education in Africa held in Addis 

Ababa, Ethiopia. The report suggested that African countries in renovating their 



educational systems would be well advised to study the use of the most up-to-date 

educational techniques and teaching aids. Thus, recent years have witnessed several 

major projects in developing countries to use instructional technologies such as radio, 

television, and films, and now the emphasis is on computers in order to keep up with 

developed countries. 

Computers were introduced into the school systems in developed countries due to the 

demands by the parents for their children to be computer literate. There were many 

other reasons put forward by the leaders and parents for the implementation of 

computer education in education such as: 

• To prepare students to participate fully in future society by acquiring computer 

literacy skills that include learning of common business tools, such as word 

processing, spreadsheets and database (Berson, 1996 and Yee, 2000); 

• Motivational effects: the motivational function of the computer has been 

considered an important reason in many computer-based instructional programs. It 

is believed the use of computers helps to release the students from boring paper 

work.It motivates them to learn and students are so interested excited when they 

use computers (Bagui, 1998; and Ertmer, Addition, Ross and Wood, 1999); 

• The use of computers makes the lesson more interesting to students, either 

through direct interaction or by providing the teacher with access to more 

interesting materials (Gibson, 2001; Liu, Macmillan and Timmons, 1998; and 

Myhre, 1998); 

• Improve methods of teaching: the use of computers helps to bring changes In 

classroom practice in order to improve subject matter teaching (Rice, Wilson, and 

Bagley, 2001, and Dexter, Anderson and Becker, 1998); 

• To widen access to experiences not easily available in the classroom (Heinich et 

al. 1996 and 2002; Dexter et al. 1998; and Makau, 1999); 

• Teachers also enjoy using technology. It helps to improve their skills in teaching 

(Myhre, 1999; Simmt, 1998; and Russell, Finger and Russell, 2000). 

It is potential advantages such as the above that led the industrialized nations to adopt 

computers in teaching and learning in the classroom. As a result of the huge claims 
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about the potential contributions of computers to students' learning, some of the 

African countries like Kenya also followed the footsteps of the developed countries 

and introduced computers into their education system (Hawkridge, 1991). 

In Kenya, computers first appeared during the 1980's when private secondary schools 

and commercial institutions started computer literacy courses (Hawkridge 1983, 

Makau 1990). The introduction and use of computers in other institutions and work 

places since then has been rapid, following the technological development of simple 

and cheaper computers in various parts of the industrialized world. These 

technologies found their way into Kenyan schools and institutions of learning. There 

are now various types of computers in Kenya. These include mainframe computers, 

mini-computers, microcomputers, and laptop/notebooks (Onunga, 1997). 

The private secondary schools have been teaching students various computer skills 

and each had its own approach to computer education. In order to provide a uniform 

standard of computer education in secondary schools, it became necessary to produce 

Secondary Computer Syllabus for schools. The Kenya Institute of Education was 

responsible for providing this syllabus. There is no information available to confirm 

that schools are using the syllabus to teach computer programs as stated in the 

Secondary Computer Syllabus, and whether schools are integrating computers into 

teaching and learning traditional subjects. 

However, in 1996 the Minister for Education launched a larger and more ambitious 

computer education project for public secondary schools. From the point of view of 

the Kenya government, the main objective was to help large numbers of secondary 

students to be computer literate. This was in response to the perceived problem that a 

lack of computer skills was preventing Kenyan youths from acquiring jobs (Kyungu, 

1997). However, the government project gave no indication of how computers were to 

be used. Whether computers were to be integrated and used to assist in the mastery of 

those specific curriculum areas taught in secondary schools, or whether computer 

education were to be an optional subject or a compulsory subject for all students in 

secondary school. This has led to many problems in the implementation of computer 

education in secondary schools (e.g. lack of uniformity in utilization, pattern of use, 

lack of trained teachers, lack of computer textbooks and relevant software packages). 
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Despite all these problems, many schools have continued to purchase computers. But 

it is not clear whether schools are using computers for the purposes and the objectives 

intended by the government. 

1.3 Statement of the Problem 

Several research findings on computer-integrated education from developed countries 

have reported the general effectiveness of computers as a method of instruction 

(McRobbie & Thomas, 2000: 142, Zang, 2000: 467). However, lack of information 

regarding utilization of computers as tools for classroom instruction in secondary 

schools in Nyanza province necessitated this study. No study of this kind has ever 

been done to determine how effectively computers can be used for instructional 

purposes in Kenya. It is because of lack of such knowledge that I felt encouraged to 

investigate the relative effectiveness of CIE in secondary schools in Nyanza Province. 

By researching CIE in the case study institutions in Nyanza Province that is my home 

province, I was in a good position to access the schools easily. Second, a guiding 

principle of my research was that it should promote the use of computers in schools in 

Nyanza province. At the time of my research, many secondary schools in Nyanza 

Province (see appendices 2) had not introduced computer education. Since charity 

begins at home, my visit to the Provincial Director of Education (PDE) and secondary 

schools encouraged them to start computer education program as I observed their 

reactions. Third, the BEd students I train in educational technology at Maseno 

University in Nyanza province use some of the schools where I conducted the case 

study for teaching practice, so the information would be useful for future teaching 

practice placement of the students. However, while some of the Principals, Heads of 

Department and teachers were familiar to the researcher, the collection of data was 

undertaken objectively. 

A recent study by Azita (1999:32) in the USA recommended that greater attention 

should be devoted to understanding why the potential of computers for instruction 

remains unexplored in school settings. Azita (1999) reports that up to now not many 

studies have attempted to examine the reasons that technology is not being used 

within the mathematics classrooms. Christman and Badgett (1999: 136) also suggest 
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that further research is necessary to determine whether computers are comparatively 

more effective in teaching difficult subjects areas. At the same time, Jones and 

Paolucci (1999: 17) cite the same problem in the USA and quote a more recent 

editorial commenting that 'with all the studies available research on why and how the 

use of technology is effective remains minimal.' Moreover, Norum, Scott, and 

Duffied (1999: 192) point out the need for more qualitative studies that look at the 

adoption and integration of technology by teachers emphasizing especially the value 

of sharing information about teachers' experiences with technology. Given that these 

studies are suggesting difficulties with the use of computers in First World 

classrooms, it is to be expected that the situation might be even more severe in Kenya. 

Therefore, one aspect of the present study will be to determine whether the situation is 

similar, and whether the reasons for lack of computer use in classrooms are similar to 

the reasons in other countries. This study further explored differences in attitudes that 

teachers could have about the integration of computers into teaching and learning 

being a new educational technology in secondary education. 

1.4 Objectives of the Study 

My general research goal is to establish an informed, up-to-date view of the use of 

computers in secondary schools in Nyanza Province, Kenya. Therefore, the study 

aims to achieve the following objectives: 

• To analyse existing Computer Integrated Education policies and practices in 

developed and developing countries. 

• To identifY secondary schools in Nyanza province which have computers for 

my research project, and to determine the roles played by the Principals and 

Heads of Department in the introduction and use of computers. 

• To investigate the use of computers integrated education in the identified 

secondary schools and establish how teachers use computers in teaching and 

learning in Nyanza Province of Kenya. 

• To analyze and describe, through a review of literature the use of computers, 

the factors that encourage and affect the use of computers in teaching and 

learning. 
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• To investigate classroom teachers' attitudes, towards the use of computers and 

determine their views and beliefs about the value of computers in teaching and 

learning. 

• To provide evidence on the problems and obstacles inhibiting effective 

implementation of computer education in secondary schools in Nyanza 

Province. 

• To develop a model for re-training teachers in the use of computers in 

teaching and learning. 

• To provide suggestions and recommendation for the effective implementation 

of computer integrated education in secondary schools, and future research on 

CIE in Nyanza province. 

1.5 Significance of the Stndy 

The significant of this study rests on some of these assumptions: The first is that 

computer integrated education yields substantial benefits for individual students both 

young, adults and society at large. Secondly, a major benefit of computers is in their 

ability to improve students' knowledge of computer productivity tools to prepare 

them for the world of work and future higher studies in computer science. Thirdly, 

computers have the potential to improve and increase students' performance in 

academic subjects. The study of Computer Integrated Education (CIE) in secondary 

schools is very important. The findings of this study would be valuable for the 

following people in Nyanza Province, Kenya: 

• Planners in the Ministry of Education in Nyanza Province. This includes 

Education Officers responsible for overseeing the implementation of the 

Ministry of Education policies and Inspectors of schools responsible for 

school curriculum implementation in schools. 

• Schools using computers and those new schools planning to introduce 

computer-based learning and; 

• Other researchers. 

Since 1996, many public secondary schools in Kenya have acquired computers and 

other support materials. This has been due to two major reasons. The first is the 
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realisation that one of the basic human rights is the right to education (Johnson, 

2000:593), and that every child has a right to be educated, and that computers could 

help to provide this education to all secondary students. The second is the need for 

trained manpower, to prepare secondary students to participate in a technical society. 

This involved investing heavily in the young generation and providing them with the 

best possible educational opportunities. In the same general ways that computers have 

been used in other developing and developed countries, computers were introduced 

into Kenyan public secondary schools to help teach computer literacy, and to help 

improve students' performance in traditional subjects through improved curricula and 

instruction. 

The demand on the parents and the government to fulfil these goals is very high 

which now forces the government to decide on educational priority areas. Thus, the 

need to justify the expenditure on computers in education arises. This requires a 

review of the present pattern of expenditure on educational technology and 

consideration of alternatives. It is necessary that the benefits derived from these 

programs should merit the cost of equipment, preparation and utilisation process. It is 

difficult to identify the costs associated with technology development and use in 

education. Researchers in America report that justification for cost benefits of 

investing in technology is examined in terms of cost-effectiveness. This includes the 

extent to which computers motivates students think and reason, to learn, new ideas 

and when students are actively interacting with computers and are enjoying what they 

are doing, and again if students performance in academic subjects improves (Hawks 

and Combre, 2000:28). This also involves training teachers to be computer literate so 

that they can be able to assist learners. In order for schools in Nyanza Province to 

decide whether to continue to invest heavily in computer technology, the schools and 

parents must consider evidence from research findings, and then examine how the 

present services can be improved and used economically by all students in the school. 

The value of computers as part of students' learning is widely recognised and is in 

their function of providing a degree of realistic practical teaching and learning in the 

in the classroom. This idea has been demonstrated by Crook {I 994); Pedretti, Mayer

Smith, and Woodrow (1999) and Woodrow (l998) who report that the use of 

computers is a good way of promoting students' standard of education, and of 

7 



enabling them to proceed to higher studies in computer technology. In contrast, there 

has been a lack of research studies to provide evidence concerning how teachers and 

students use computers in secondary schools in Nyanza Province. Similar studies by 

Hawkridge (l99 I), Makau (l990), Mwanda in progress and Kiboss (2000) conducted 

in Kenya were not concerned with the integration and use of computers as,~ools in the 

classroom. In fact, Hawkridge's study was a survey of computers used in Kenya and 

was not an investigation study in secondary schools in Nyanza Province. Makau 

(l990) study was about computer innovation in Kenyan secondary schools and was 

conducted when public secondary schools in Nyanza Province had not started using 

computers. Mwandas' study (in progress) is concerned with Computer Assisted 

Learning (CAL) in teaching and learning geography in secondary schools in Nairobi. 

Kiboss (2000) study was concerned with the views of a group of students and their 

teacher regarding the impact of a computer-based instruction (CBI) programme that 

involved the collaborative learning of a physics COurse on measurement. This study 

aims to fill the gap created by the absence of formal research in Nyanza Province. 

Furthermore, effective implementation of national curriculum innovations such as 

technology in education can be facilitated by efficient management of the classroom 

environment together with a well-trained teaching force and qualified technical 

personnel to carry out the maintenance and repairs of computers. In addition, the 

provision of equipment, software, adequate support materials, physical facilities like 

classrooms are important factors that need to be considered for the effective 

utilization of computers. The present availability and utilisation of these factors can 

only be ascertained by a systematic evaluation. 

Moreover, in a rapidly changing society such as Kenya, the amount of knowledge and 

information that the learners need to gain at school increases very rapidly. It is no 

longer possible to rely on traditional methods of teaching alone, since it is not 

possible to provide students with new ideas and skills necessary to tackle some of the 

difficult subjects like mathematics and science. The nature of education must 

therefore incorporate educational technology to enhance teaching and learning in 

schools in order to produce skilled manpower to participate in the development of a 

country. Kenya National Commission for UNESCO (l993:44) recommendation 

indicated that the overall objective of computers in teaching and learning is to make 
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Kenya an electronic country by the year 2000. But this has not been realised. This 

calls for research studies to be undertaken into computer integrated learning, in a 

search for the most cost-effective approach to maximize its potential as a tool in the 

classroom instruction in secondary schools in Nyanza Province. In order to determine 

the success and usefulness of technology for teaching and learning the views of 
c 

teachers must be analysed. 

Two factors are particularly important and merit careful study before computers can 

be integrated and used in classrooms. The first factor concerns the preparation of the 

teachers, and the second concerns the management and planning issues such as the 

provision of funds for maintenance. There has been no systematic study of these 

issues in secondary schools in Nyanza Province. From my observation, it Seems that 

the educators in the country believe that once the schools obtain some computers, 

teachers would just use them even when some of the facilities and services are not 

available, contrary to what happens in developed counties. For example, the issue of 

teachers' ability to integrate and uSe computers in the classroom is very significant. 

Providing schools with computers and putting them in the resourCe centre or 

classrooms/computer laboratories does not bring about technology integration. 

Teachers are key to the integration of computers, and preparing them for this role is 

essential. 

Moreover, this study is unique because it emphases the teachers' role in the 

integration of technology in the classroom. A study by Dockstadder (1999:73-74) 

pointed out that the role of the teacher in the infusion of technology is very important. 

He feels that teachers need to be well equipped with the skills of integrating 

computers into the curriculum. Dockstader believed that the teacher must be able to 

understand what technology integration is all about, why technology needs to be 

integrated and how to integrate it. The scholar further explained that "technology 

integration is using computers effectively and efficiently in the general content areas 

to allow students to learn how to apply computer skills in meaningful ways." 

Dockstadder adds that computer integration is not substituting 30 minutes of reading 

for 30 minutes of computer skill development. It means for example, using computers 

to teach 30 minutes of reading or writing. It also means incorporating technology in a 

manner that enhances students' learning, and arranging the goals of curriculum and 
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technology into a co-ordinated harmonious whole. This scholar identified several 

reasons why teachers should integrate computers into teaching and learning. He 

claimed that students had an intrinsic need to learn about technology, that the use of 

computer technology could increase their motivation and academic engagement time, 

and they (computers) provided a useful way of giving students access to information. 
" 

He advocated that students should develop their computer literacy by applying 

various computer skills as an integral part of the learning process. 

In order for the teacher to be able to integrate technology into the curriculum, the 

skills must directly relate to the content area and to the classroom assignment and the 

skills need to be tied together in a logical and systematic model of teaching. In this 

usage, the teacher should choose a core area in a subject like mathematics or language 

then decide what computer skills could best be taught in this area, then choose a 

lesson that could be taught through computers. This requires the teacher to master the 

skills of lesson planning, presentation, and how to evaluate the lesson. So the 

integration comes when the students learn through computers and not when they are 

taught about them. 

The greatest advantage of a computer-integrated lesson is that it enables the teacher 

and the students to be actively involved in learning by doing. Therefore, in view of 

the complexities involved in the integration and utilisation of computers, this study is 

very necessary for the understanding of the integration, management and organisation 

required for the successful implementation and use of computers in secondary schools 

in Nyanza province. All research seeks to answer questions. The significance of this 

study is that it will provide evidence on how computers are used in secondary schools, 

the factors influencing and determining the integration of computers from the 

teacher's point of views and on the problems faced by teachers and students. With this 

information, school administrations will be in a better position to improve the services 

of computer-integrated education in a more useful and worthwhile investment. 

1.6 Scope and Limitation of the Study 

This study aims to provide a clear picture of Computer Integrated Education (CIE), 

and to examine the school policy and problems facing the implementation of 
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technology in secondary schools in Nyanza province. However, there are various 

limitations that need to be mentioned. Firstly, the study focuses on the use of 

computers in the classroom by teachers in secondary schools, excluding primary 

schools and higher education institutions such as universities and teacher training 

colleges. Secondly the study do~s not involve the participation of students. Thirdly, it 

concentrates on case studies in a limited number of schools with computers. 

This research does not claim to provide complete solutions to the problems with 

which teachers are currently confronted when using computers. It presents an attempt 

to expose, through the use of in-depth interviews, how computers are used in the 

classroom and the factors influencing the integration and use of computer technology 

in schools and the problems encountered by the teachers and students. It is hoped that 

the systematic study of the integration and use of computers in secondary schools in 

Nyanza province, and reasons for employing this technology, may provide answers to 

some of the questions currently being raised about the high cost of technology in 

education. 

1.7 Basic Assumptions 

This study is designed to investigate certain basic assumptions and to discover, 

through detailed case study whether they are valid in Nyanza Province secondary 

schools. These basic assumptions are designed by the researcher and are the 

foundation upon which this research study is based, and will guide it. The basic 

assumptions and the reasons for selecting them are: 

• All schools with computers use them as tools for learning in the classroom. 

This assumption is based on the idea that teachers will be able to integrate and 

use computers for teaching and learning computer literacy, and integrate 

computers into teaching traditional subjects. It will also provide quantitative 

evidence of how many schools are using computers in teaching and learning. 

Therefore, based on this reasoning, teachers' responses are needed to give a 

complete picture of what is happening with computers in schools. 

• Computers are effective in teaching students academic subjects and computer 

literacy skills. This assumption is based on empirical evidence by previous 
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researchers in the area of technology and is documented in a review of related 

I iterature in Chapter 2. 

• Computers are used for cooperative learning in all secondary schools. This 

assumption is also based on empirical evidence by previous scholars (Denning 

and Smith (1998) and is documented in a review of the literature in Chapter 2. 

• If schools are properly equipped with computer technology, teachers can 

integrate and use them effectively in classroom instruction. This assumption is 

based on empirical evidence (Mellon, 1998) and is documented in a review of 

literature in Chapter 3. It will reveal the number of schools working towards 

technology integration and using computers in teaching and learning academic 

subjects contained in the syllabus. Investigation of this assumption willrequire 

qualitative and quantitative data. 

• The use of computers improves the quality of classroom instruction. This 

assumption is also based on empirical evidence and is investigated in the 

review of literature in Chapter 2. 

• Teachers and students value computers as tools for teaching and learning. This 

assumption is based on empirical study indicating that teachers are keen to use 

computers because they offer an alternative to traditional teaching. These new 

methods are popular with students and it give students access to experiences 

that would be difficult for teachers to provide in any other way as reviewed in 

Chapter 2 (Myre, 1998:3-103). 

• There is no difference in attitudes between the experienced and less 

experienced teachers towards the use of computers in teaching and learning. 

This supposition is based on the logic that computer attitudes refer to an 

individual's feeling about the personal and societal use of computers in 

appropriate ways. Positive attitudes include an anxiety-free willingness or 

desire to use the computer, confidence in one's ability to use the computer and 

a sense of computer responsibility (Clark, 2000). 

• There is no significant difference in attitudes between the male and female 

students towards the use of computers. This assumption is based on empirical 

research findings (Young, 2000:204-211) reviewed in Chapter 3. 

• Students learn effectively with computers as they do with other media. This 

assumption is based on the debate by researchers (Clark, 1994; Ellington, 
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Percival, and Race, 1993; and Kozma, 1994) discussed in Chapter 3 that it is 

not possible to find one media which is best for teaching and learning all 

subjects. 

• All secondary schools with computers have specific policy for the integration 

and the use of computers in teaching and learning. This assumption is based 

on empirical research findings reviewed in Chapter 3 The role played by the 

school administration is important in the overall integration and use of 

computers by the teachers and students. 

• Accessibility of computers in the school has direct relationship with classroom 

utilization. This assumption is based on the research findings by (Carol, 1997, 

Clark, 2000) and is reviewed in Chapter 3. 

• Students are motivated to use computers as tools in learning academic 

subjects. Motivation is viewed as a critical determinant of students' classroom 

learning and achievement in part because students who are highly motivated 

tend to provide greater effort and persist longer at academic tasks than do 

students who are less motivated (Wolters and Rosenthal, 2000:804). The 

researcher assumes that computers have the capabilities to motivate students to 

learn by providing motivational effects as indicated in Chapter 3. 

• Using computers enables students to be actively engaged in aspects of their 

learning. In relation to this study, it is assumed that computers provide 

students with opportunities to learn by doing individually or in small groups as 

reviewed in Chapter 2. 

• [f secondary school teachers are trained in the use of computers they can 

integrate and use them in teaching and learning in the classroom. This 

supposition is based on the research findings reviewed in Chapter 3 Sections 

3.3.1.1 (Parr, 1999:280; Scheffler and Logan, 1998:308). 

1.8 Research Questions 

Research on computers as tools for teaching and learning supports its integration into 

the curriculum (Cornu, 1996). These studies have examined the contribution of 

computer-integrated education in teaching and learning computer literacy skills and 

various school subjects (Dockstadder, 1999). Some of the research findings have 

ind icated lack of equipment, accessibility, lack of teacher training and lack offunds as 
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some of the obstacles to the effective integration and use of computers in teaching and 

learning. The main questions derived from these studies to be answered during this 

research are as follows: 

• Are computers and software available in the schools? 

• How are computers being used in teaching and learning in public secondary 

schools in Nyanza province? 

• What are the factors influencing the use of computers In teaching and 

learning? 

• What are the needs and expectations of teachers with regards to the use of 

computers in teaching and learning? 

• Is there a difference in teachers' attitudes, views and beliefs about the. role of 

computer in the curriculum instruction? 

• Is there a policy on the integration and use of computers in teaching and 

learning? 

• What are the views of teachers on the motivational effects of computers on 
students learning? 

1.9 Conceptual Framework 

The conceptual framework for this study is based on a socio-Iearning approach 

because a school is a social organisation. Crook (1994:52) believes that it helps to 

clarify psychological issues arising within educational practice. Crook (1994) 

suggests that this framework could have a particular value for addressing issues 

relating to the educational use of new technology. The study assumes that computer 

use in classroom instruction has the values of increasing students' knowledge of 

computers as productive tools and by providing early experience with computers in 

the classroom either within existing school subjects or in special courses. Crook 

(1994:7) argues that there is a great deal of controversy over how computers could be 

best deployed in teaching and learning in the classroom. He felt that this could 

involve instruction in the use of word processors, spreadsheets, databases, and 

applications for graphics or design and for improving skills. This provides the reasons 

why there is need to encourage the use of computers within education. The tools 

computers create are in widespread use in everyday life so students must be helped to 

control and understand them within the preparatory setting of the school. Crook 

(1994) points out that computers are very important aid for generation of ideas. They 
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allow students to engage in various useful manipulative activities, for example to 

generate visual patterns, they can also help to develop children's' writing skills. This 

is reflected in new ways of presenting, composing and communicating ideas in 

writing. Thus, a student's spelling can be checked, the learner can also manage the 

overall text in a more flexible manner. It can also extend their experience of drawing, 

writing skills, reading skills, classifYing and calculating, and experimental science. 

Computers can also create a greater continuity between school and work because the 

powerful tools that are learnt in various computer colleges are now accessible In 

classrooms thus equipping students with skills for jobs. 

FIGURE 1.1: CONCEPTUAL FRAMEWORK 
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1.10 Research Strategy and Methods 

1.10.1 Introduction 

The research design, procedure and tools to be used for data collection and analysis 

are described in this section. The research methodology was designed to obtain 

information, opinions, and suggestions on computers as a tool for instruction in 

education. It includes a brief explanation of the literature review and how the field 

research was conducted. The collection of data was carried out using structured 

interviews with Officers from the Ministry of Education and Curriculum specialists at 

Kenya Institute of Education, questionnaires for Principals and Heads of Department 

and semi-structured interviews for teachers to provide empirical evidence on the use 

of computers in teaching and learning. Brief explanation on the administration of the 

instruments, the rational for selection of data and their merits are also included. 

1.10.2 Review of Literatnre 

A large section of this thesis is based on a review of related literature, both published 

and unpublished. References were obtained by searching relevant indexing and 

abstracting services such as ERIC, Internet, and from printed library materials. Many 

periodicals and journals were also scanned for the purpose of this thesis. The study 

involved personal correspondence through electronic and print media with several 

researchers. 

1.10.3 Field Research Procedures 

The field research was conducted in three phases. The first phase was a visit to the 

Ministry of Education and Kenya Institute of Education and to interview key officers 

in charge of computer education. The second was a visit to the Provincial Director of 

Education in Nyanza Province. The purpose was to obtain a list of schools with 

computers, to seek permission to visit secondary schools to distribute questionnaires 

to the Principals, Heads of Department, and to arrange for interviews with computer 

teachers. The third phase was to conduct interviews with computer teachers using 
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semi-structured interviews and audio tape recording, and to collect the questionnaires 

from the Principals and Heads of Department. 

1.10.4 Data Collection Instrnments 

The researcher used three methods to collect data from the Officers from the Ministry 

of Education, Curriculum specialists at KIE, Principals, Heads of Department, and. 

This included structured interviews, semi-structured interviews and questionnaires. 

1.10.4.1 Structured iuterview method 

The structured interviews were conducted to collect information from the Ministry of 

Education Officers and Curriculum specialists from the Kenya Institute of Education. 

The structured interview method was conducted because it has some distinctive 

advantages. For example, it is possible to achieve a complete response with different 

categories of a sample and ensure the validity of the results. It is also possible to 

collect more complex information where necessary, qualifying answers and generally 

obtaining results in greater 'depth.' Interview methods produce better control of the 

survey (Borg and Gall, 1989:451). Moreover because it involves the collection of data 

through direct verbal interaction between individuals, it is adaptable and the responses 

of the interviewee can be used to alter the interview situation. The researcher can 

build trust and rapport with respondents and this can increase the reliability of the 

information that is gathered. Interviews are used in qualitative research because they 

permits open-ended exploration of topics and elicits responses from the words of the 

respondents. But the method also has some limitations. For example, the interview 

cannot provide anonymity for the respondents. 

Nevertheless, the researcher developed a blue print to guide the qualitative study. This 

was a general interview guide outlining the issues that were to be explored and some 

general questions that were to be asked during the interview. Mayan (1996:8) stated 

that an interview guide ensures that all relevant topics are covered, while enabling a 

researcher to build a conversation by adapting the interview to each situation and the 

participants. Mayan (1996) explained also that having a guide keeps the interaction 

focused and allows the best use of the limited interview time available while 
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permitting individual perspective and meaning to surface. This information 

encouraged the researcher to use interview method. 

1.10.4.2 Semi-structured interview method 

The second phase of fieldwork was an investigation using semi-structured interviews 

to collect data from classroom teachers using computers. I used semi-structured 

interviews because they allow the use of a detailed topic guide and a number of pre

determined questions on special topics: while at the same time the participants are 

allowed to digress and the interviewer may employ unscheduled probes (Bell, 

1993:33). There were some questionnaires constructed before hand, and a list of 

topics was also developed to act as a framework for the interview. This method 

allowed me to tackle each topic in a flexible manner and the interviewees were free to 

elaborate on their responses. They also gave their views at their own pace. The 

method further enabled the researcher to use careful "probes" to encourage and 

motivate the interviewees to feel relaxed while trying to reduce bias. In addition, the 

semi-structured interview method was used because it can generate insight to be 

investigated further. Bell (1993:8) argued that semi-structured interview method is 

especially suitable when one aspect of a problem needs to be studied in some depth 

within a limited time-scale. The semi-structured interview method is also appropriate 

because it allowed the researcher to use a divers range of techniques to collect data 

and analyse them both quantitatively and qualitatively. Techniques such as in-depth 

interviews, participants' observation and audio tape recording are very useful in 

collecting information during the semi-structured interviews. 

1.10.4.3 The Questionnaire Survey method 

The second phase of field research was a questionnaire survey developed to collect 

information and to elicit qualitative and quantitative data from Principals and Heads 

of Department in public secondary schools. Although the questionnaires completed by 

Heads of Department differed to a certain extent from that of Principals, they 

contained many common questions on the use and integration of computers into 

teaching and learning. The draft questionnaires were piloted with four Principals and 

four Heads of Department. There were no major errors to be corrected so the 
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information contained in piloting questionnaires formed part of the actual data 

collected from the participants. I used questionnaire surveys because they have the 

following advantages: 

• The method can be used to gather information from a large 

or small number of people; 

• it is cheaper to administer questionnaires; 

• it reduces biasing errors that might result from the 

personal characteristics of an interviewer and the variability in their skills; 

• and the absence of an interviewer provides greater anonymity; 

• the method also permits wider geographical contact and the time 

required to collect the data is much less (Cohen and Manion and Morrison, 

2000; Nachmias and Nachmias, 1992; Wallen and Fraenkel,2001). 

However, questionnaires cannot probe deeply into the participant's opinions and 

feelings. Again, once the questionnaires are distributed, it is not possible to modify 

the items, even though they may be unclear to the participants. Murioki (1995:321) 

also reports that "respondents can easily lie about essential details, particularly those 

pertaining to personal matters." Equally, responses can be quite unpredictable and 

hence frustrating to a researcher because "they may also provide insufficient 

information. In many cases, respondents have to be followed up, that can be an 

arduous and time-consuming exercise. But a response rate of between 25 and 50% is 

generally considered to be reasonably adequate." The format of the questionnaire I 

developed and distributed to participants formed part of the appendices. The 

questionnaires were hand delivered by the researcher. 

1.10.5 Sources of Data 

The investigation focused on Officers from the Ministry of Education and Kenya 

Institute of Education, Principals of secondary schools, Heads of Department and 

teachers. The schools included rural, urban and suburban settings. The criteria for the 

choice of institutions was based on: 
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• Schools with computers; 

• Urban, suburban and rural areas; 

• Accessibility and; 

• Principals, HODS and teachers' willingness to participate in the 

investigations. 

Four categories of secondary schools were selected for this study in order to enable 

the researcher to conduct comparative analysis on the pattern of the use and 

integration of computers, and to collect quantitative and qualitative data. The 

institutions included: 

• Public secondary schools; 

• Girls secondary schools; 

• Boys secondary schools and; 

• Mixed secondary schools 

At present there are two main types of secondary schools in Kenya. These are public 

and private schools. Public schools are those built and run by parents through the 

Parent Teachers Association (PTA) and Board of Governors (BOG), and the 

community on a collective effort through fund raising. The bulk of the development 

including physical facilities and equipment is the responsibility of the parents and the 

community. Public secondary schools are further grouped into National, Provincial 

and District. The National schools admit students from all over Kenya. The Provincial 

schools draw three quarter of students from their own provinces, and fifteen percent 

from different provinces. The district schools cater for students within each district 

area. The public schools are further classified as Girls boarding, Boys boarding, Boys 

day, and Mixed secondary schools. Mixed secondary schools cater for boys and girls. 

The schools are within walking distance of the students' own homes and are mostly 

day schools. The schools that participated in the investigation were drawn from the 

list obtained from the Director of Education in Nyanza Province. The details of the 

fieldwork and selection of case study institutions are explained in Chapter 4. 
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1.10.6 The Sample of the schools that participated in the investigation 

The field research institutions included twelve girls, seventeen boys and one mixed 

secondary schools that had computers according to the list the researcher obtained 

from the Provincial Director of Education in Nyanza Province (Chapter 4 for details). 

These figures match Bell's (1993) suggestion that thirty is a reasonable number for a 

research investigation in education. The participants consisted of thirty Principals and 

90 Heads of Department. However, after visiting the schools to distribute 

questionnaires, the researchers identified only 25 schools with computers, 20 schools 

in which computer education was taught, and each school had only one computer 

teacher who took part in the investigation. There were also five schools that had 

computers and used them for administrative work only. Therefore, only 25 Principals 

and 89 Heads of Department completed and returned the questionnaires to the 

researcher. Table 1.1 summarises the sample institutions, location and the actual 

number of teachers who took part in the research. 

Table 1.1: Secondary schools in which the stndy was condncted and respondents 

Location Schools Principals Heads of Department Teachers 

Urban 7 7 28 3 

Suburban 3 3 12 3 

Rural IS IS 49 14 

Total 25 25 89 20 

It should be noted that the number of Officers from the Ministry of Education and 

Curriculum specialists is not included because they were not part of the field 

investigation. 

1.10.7 The Pilot Study 

After designing the research tools for Principals and Heads of Department a pilot was 

carried out in two schools, one Boys' and a Girls school. Two Principals and eight 

Heads of Department took part in the exercise each representing department of 
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Humanities, Languages, Maths and Sciences. The aim was to evaluate the research 

instruments and improve them. The pilot study helped me to develop the experience 

to administer the research tools and the necessary procedures before conducting the 

actual research. The piloting data collected from Principals and Heads of Department 

were analysed. The responses were classified into categories according to a cording 
" scheme and amendments made as required. Since there was no any major alteration 

the piloting questionnaires were included in the main research data. 

1.10.8 Administration of research questionnaires 

Once the research tools were ready, arrangements Were made with various groups of 

people before investigation into the research problems was undertaken. This was 

important because of four reasons. Firstly, the objective of the study was to be 

explained to the interviewees. Secondly, I had to seek permission to visit schools to 

conduct the interviews and to administer questionnaires. Seeking permission before 

investigation into the research problem is undertaken was very essential. It was very 

necessary for the researcher to obtain the consent and cooperation of the participants 

who were to provide the information. This was an important stage in this research 

project due to the nature of the data required. Bell (1993:52) emphasized the 

importance of consent to conduct a study and stated that no researcher can demand 

access to an institution, an organisation or to materials. Permission to carry out the 

research was absolutely essential for me. It enabled me to explain to the people 

concerned a clear picture of what the research entailed, stating clearly the purpose of 

the visit, the objective and nature of the research, its practical application, the design, 

and methods and procedures to be used in data collection. This included explaining 

also the type of participants to be interviewed, time for the interview and any other 

data to be collected. Third, I had to apply for access to copies of relevant official 

publications or documents on computers in education. Fourth, I had to assure the 

interviewees of the confidentiality and anonymity in their contributions (Bell, 1993, 

Cohen and Manion, 1994). 

I also wrote four different letters to the interviewees and people concerned with this 

study (see appendices 3-6). One letter format was addressed to the Ministry of 

Education and the second was addressed to the Director of Kenya Institute of 
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Education regarding the intended interviews on the use computers in secondary 

schools. The third letter was addressed to the Provincial Director of Education (POE) 

Nyanza seeking permission to visit schools for the purpose of research. The fourth 

letter was addressed to the Principals of secondary schools. This was an informal 

letter concerning the visit and subsequent arrangements and distribution of 
" 

questionnaires to Principals and Heads of Departments, and asking Principals to 

inform computer teachers about the intended interviews with them. 

1.10.9 Data Collection Procednres 

I started my fieldwork by visiting the Ministry of Education office and Kenya 

Institute of Education in Nairobi to make appointments and to deliver the letters for 

permission to conduct the interviews and visit the schools. Secondly the researcher 

visited the Provincial Director of Education in Nyanza Province to seek permission to 

visit schools with computers. After receiving the letter from the Provincial Director of 

Education (see appendix 7) the researcher visited the schools to distribute 

questionnaires to Heads of Department and the Principles, then made arrangements to 

conduct semi-structured interviews with 20 classroom teachers who were teaching 

computer education at the time of this research. I used audio tape recorder to collect 

teachers' responses. The specific answers from the interviews and questionnaires 

were collected and included in the analysis and discussion of the results in Chapter 6 

and 7. 

1.10.10 Data Analysis 

Mayan (1996:9) reports that data analysis is the most time-consuming part of the 

research. At this stage, the researcher "probes emerging patterns comparing and 

contrasting data, trying to fit pieces and bits of data into different categories." This 

requires thorough preparation and organisation. Thus, all of the information gathered 

from secondary and primary sources was analysed in the following order: 
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The structured interview method Analysis: 

Data collected from the Ministry of Education and Kenya Institute of Education was 

analysed through the use of simple tabulation and description of the findings that 

formed Chapter 5. 

Questionnaire method Analysis: 

For the open-ended and closed questions contained in questionnaires for the 

Principals and Heads of Department, analysis was done by the statistics unit of the 

University of Pretoria using "Statistical package: SAS version 8" that involved 

grouping of data into categories of different research questionnaire topics. The 

interpretations, description and the data analysis was carried out by the researcher 

using description, graphical expression and tabulation. The data analysis combined 

qualitative and quantitative methods, and is presented in Chapter 6. 

Semi-structured interview method Analysis: 

The data collected from the computer teachers using semi-structured interviews and 

audio tape recording was also classified into categories according to a coding scheme. 

The data analysis combined qualitative and quantitative methods. Qualitative analysis 

was used for the interpretation of documents, discussions and interviews. The 

quantitative data analysis was based on simple tabulation of responses to various 

points. A detailed analysis of all the data collected from semi-structured interviews 

with computer teachers are presented in Chapter 7. 

1.11 Definition of Terms 

In this section, definitions are given only to key terms related to CIE. Other concepts 

will be described in substance where they appear in the text. 

Closed-ended question: Is a structured survey questionnaire where the alternative 

answers are listed and the participants have to select only one from among them. 

Co-operative Learning: refers to learning environments that are believed to promote 

active learning as students talk and work together toward some goal rather than 

24 



listening passively to a lecture. It is also believed to foster respect for diversity, to 

enhance achievement, and to advance language skills (Denning and Smith, 1997: 178). 

Cooperative learning is not just putting learners to work in groups to solve some 

common problem. Rather, for an educational environment to be called cooperative it 

must have the following elements: 
o 

• Positive interdependence between students seeking mutual goals collectively, 

• Face-to-face interaction between students, 

• Each students accountability for mastering the material to be covered; and 

• Appropriate use of interpersonal and social skills by students (Denning and 

Smith, 1998: 178). 

Cooperative learning in Computer Integrated Education involves students working in 

groups at the computer to perform a task. Sometimes the learning activities are 

designed around existing software such as spreadsheets, word processors, and 

hypermedia/multimedia programs. 

Computer Integrated Education: refers to the incorporation of computers into the 

whole school organisation. This means the total integration into subjects; integration 

in teaching; integration in learning; integration into the profession of the teacher; 

hardware and software integration, and integrated environment. It also means using 

computers effectively and efficiently in the general content areas to allow students to 

learn how to apply computer skills in meaningful ways (Doctsadder, 1999:73). 

Facilitation of Learning: In teaching and learning the teacher acts as a facilitator of 

learning by creating a supportive classroom environment in which students interact 

and learn with computers effectively. This requires the teacher to: 

• Provide learning task and presentation; 

• React to students' responses and provide feedback; and 

• Help the students to accomplish learning tasks by serving as a tutor until 

learning outcomes are realised by the learners (Alberts, 2000: 39), and 

• Help students to set goals for learning with computer technology 

Induction Course: This is school based orientation program for any new teacher 

posted to a school. Especially newly appointed teachers need to be introduced 

formally to the use of technology programs in their present schools to be familiar with 

the school regulations and general organisation patterns and policies. This includes 

classroom management and techniques of curriculum implementation. 
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In-service Course: An on-going teacher education program of activities designed to 

develop the knowledge, skills and experiences necessary for practising teachers to 

carry out their work more effectively in the integration and use of computers in 

teaching and learning. 

Instrument: In /esearch, an instrument is a device or procedure for systematically 

collecting information. Common type of instruments includes tests, questionnaires, 

rating, scales, checklists, and observation forms. It also refers to the conditions under 

which it is used, when it is to be used, and by whom it is to be used (Wallen and 

Fraenkel (2001:81). 

Mediation of Learning: In teaching and learning the teacher as the presenter of the 

lessons derived from the national curriculum mediates between the aims of education 

and student's learning needs. This includes integration and use of computers as a 

vehicle through which a message could be passed to students. The medium mediates 

between the teacher and the learner (Ellington, Percival and Race, 1993, Stuart and 

Tatto, 2000). 

Pre-service Course: This refers to training student teachers at the University or 

Diploma colleges on the use and integration of computers into teaching and learning. 

Secondary Education: In Kenya secondary education is a four-year course. Students 

join secondary education after completing eight years of primary education and 

obtaining the minimum entry pass marks at a national examination held at the end of 

every year. At present secondary schools in Kenya are of two categories. These are 

public and private schools. The secondary school curriculum includes Mathematics, 

Sciences (Biology, Chemistry, Physics), Agriculture, Languages (Kiswahili, English, 

German, French and Literature), Agriculture, History/ Government, Home 

Economics, Business EducationlEconomics, Religious Education, Social Ethics, 

Physical Education and Technical subjects. 

Open-ended question: Is a survey question that does not include a list of alternative 

answers to select and the participants have to answer in their own words. 

The sample: A sample as it is used in the research literature means any group on 

which information is obtained regarding the research problem being investigated. 

Often it is selected from a large group. The large group is called popUlation. 
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1.12 Plan of the research project on the use of computers in secondary schools 

The research programme on the use of computers in secondary schools in Nyanza 

Province for this study has been discussed as displayed in the following Figure 1.2. 

Figure 1.2: Research project plan for this study 

CHAPTER ONE 
PROBLEM STATEMENT AND 
DESCRIPTION OF THE 
RESEARCH METHODOLOGY 

I 
I 

CHAPTER 2 CHAPTER 3 
FUNCTIONS OF COMPUTERS IN FACTORS INFLUENCING 
SECONDARY EDUCATION THE USE OF COMPUTERS 

IN TEACHINGILEARNING 

I 
I 

CHAPTER 4 CHAPTERS 
METHODS OF INVESTIGATIONS RESEARCH FINDINGS: 

POLICY ON THE USE OF 
COMPUTERS IN SCHOOLS 

I 
CHAPTER 6 CHAPTER 7 RESEARCH 

RESEARCH FINDINGS: ROLES OF FINDINGS: TEACHERS USE 
PRINCIPALS AND HODs ON THE OF COMPUTERS IN 
USE OF COMPUTERS IN SCHOOL TEACHING! LEARNING 

I 
I 

CHAPTER 8 

CONCLUSIONS AND RECOMMENDATIONS 

1.13 Organisation of the Thesis 

The main text of the thesis consists of eight chapters as shown in figure 1.2 above, 

each addressing a different aspect of Computer Integrated Education (CIE). Chapter I 
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opens with a discussion of a broad introduction of the research study that outlines the 

subject, purpose and objectives of the study, the research problem and sets the scene 

for what is to follow by explaining and describing the general issues in this research. 

Chapter 2 describes the roles and function of the computers in the learning 

environment and provides an overview of the way in which the computer has been 

used as a tool in teaching and learning process in secondary education. Chapter 3 is 

concerned with practical problems that arise when computer-based innovations are 

introduced and integrated into the curriculum for instruction, discussing the major 

factors that facilitate and affects the use of computers in teaching and learning in the 

classroom. The concept of motivation, accessibility and availability, attitudes, teacher 

preparation, cost-effectiveness, and administrative support are reviewed. Chapter 4 

shifts attention and presents a model to be used to assess Computer Integrated 

Education (CIE) in secondary schools in Nyanza Province. This is includes a 

discussion of the research methods and strategies to be used in the field research to 

collect data from the Officers from the Ministry of Education, Kenya Institute of 

Education and in secondary schools in Nyanza Province. Chapter 5 contains the 

research findings on the government policies regarding the use of computers in public 

secondary schools. Chapter 6 presents data analysis and a discussion of the findings 

from Heads of Department (HOD), and Principals' responses to questionnaire survey 

on the use of computers. Chapter 7 describes the research findings of a case study 

with computer teachers. The final chapter of the thesis, Chapter 8, is devoted to a 

summary and discussion of the main research findings and recommendations for 

action and further research. 

1.14 Summary 

This chapter has described an outline of the research project on computer-integrated 

education to be undertaken in Nyanza Province of Kenya. It has explained what is 

involved in the study and all the requirements for the field research. This has included 

a brief discussion of the background to the study problem, the problem identified, the 

main objectives of the study, the research questions and basic assumptions guiding 

this research. The main part of the chapter has explained the significant of the study, 

methods of data collection, and provided definition of various terminologies related to 

computer-integrated education. 
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The chapter has also discussed briefly the characteristics of the computer that 

distinguishes it from other media employed in teaching and learning, These qualities 

includes amongst others the capabilities of the computers in mathematical calculation 

and scientific experiments. It has further explained the main objectives for the 

introduction of computers in secondary education in both developed and developing 

countries as that of teaching computer literacy skills and in teaching and learning 

those traditional subjects such as mathematics, sciences, languages, social studies and 

graphics. 

The value of computers as an integral part of students' learning to help promote 

standard of education and quality of learning has been noted (Woodrow, 1998:4-6, 

Pedretti et al. 1999: 131-143). The challenge is on knowledge and level of computer 

integration for effective utilisation by the teachers. This can only be achieved if the 

computer is totally integrated into the curriculum content areas and not as a substitute 

for example "30 minutes of reading for 30 minutes of computer skill development" 

(Dockstadder, 1999:73). The chapter explained also that integrating computers 

implies using them to teach for example "30 minutes of reading or writing." 

Moreover, the potential of computers in teaching disadvantaged students has also 

been identified. 

The crucial role of the teacher in the integration and use of computer technology has 

also been explained (Dockstadder, 1999:73-74). Teachers must be trained and 

supported in order to incorporate fully the use of computers in classroom instruction 

(Whitefield and Templeton, 2000:70-80). This includes in addition, the support from 

the administration and the school community. Chapter 2 examines further the 

evidence from relevant literature both secondary and primary on the functions and 

utilisation of computer as a tool in the school classroom. 
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CHAPTER 2 

ROLES AND FUNCTIONS OF COMPUTERS IN 
THE LEARNING ENVIRONMENT 

2.1 Introduction. 

This chapter is devoted to a review of relevant literature on the roles and functions of 

computers in the learning environment in developed and developing countries. In this 

chapter, I investigated through literature search the use and integration of computers 

in teaching and learning. It constituted an appropriate and reasonable framework for 

the discussion of relevant issues. This exercise also revealed what is currently being 

done and what has not yet been accomplished in this field. The purpose of the 

literature review was to identify the main lessons from previous research that are 

relevant to Kenya, and to use this for more detailed exploration of specific topics in 

my case studies in Nyanza Province. It also provided an insight into the methods, 

measures, subjects and approaches used by other researchers that I could use to design 

and formulate my field research tools. The review of literature also provided 

information on the potential benefits and limitations of computers and their 

effectiveness in teaching and learning. The literature review covers six major areas 

adopting the classification of Heinich, Molenda, Russell and Smaldino (2002:214), 

and Anderson (1991). They listed the main roles and uses of computer application in 

the classroom in America and developing countries. This included: the computer as an 

object of instruction; as a tool; as instructional device; as a catalyst; and as a means of 

teaching logical thinking (Heinich, et al. 2002). In addition, Anderson (1991 :40) 

identified three major modes of how computers could be used in education in 

developing countries similar to those of Heinich, et al. (2002) and included also the 

use of the computers as a tutor and tutee. For example, the students for whom the 

computer is a tutor are able to work through tutorial type programmes at their own 

time or pace. The computer as a tutee facilitates communication between students and 

a teacher in distance learning program via the Internet or e-mail (Heinich et al. 2002). 

The objectives of this review of literature were concerned mainly with describing 

various ways in which computers have been used in secondary education. This 
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included reviewing previous research findings and related literature on the functions 

of computers in secondary education, the use of computers in teaching and learning 

computer literacy skills. It also examined literature on the use of computers in 

teaching and learning traditional secondary school subjects such as mathematics, 

sciences, social studies, languages and graphics. In addition, the chapter discusses the 

teaching strategies, the role of the teacher in classroom instruction, relevance of CIE 

in schools, impact of computers on students and teachers are examined. Further 

discussion looked into the roles of computers in teaching and learning; benefits and 

limitations of computers; and relevance of CIE in teaching and learning. The review 

of literature also examines government policies that guide the integration and use of 

computers in schools. 

2.2. Government policies on the use of computers in schools 

The introduction of computers in the school environment in many countries came 

about as a result of government policy pronouncement (Clark, 2000; Crawford, 2000; 

Kirkman 2000; Mizukoshi, Kim and Lee 2001 and Pearson, 2001). Most ofthe policy 

statements were written documents and others were not documented for circulation to 

schools but were contained in the existing educational policies. Since then computer 

technology has flourished in almost all sectors of education. However, in teaching and 

learning, the computer is used to enhance educational potential, and is now widely 

used as a teaching and learning tool. However, the integration of computers into 

teaching and learning is a critical issue that requires adequate support from the 

government. In order to successfully integrate computers into teaching and learning, 

there is need for a clear government policy to guide schools in their implementation 

programs. Pearson (2001:279-290) reports on various government policies on the use 

of computers and noted that the American government formulated computer policy in 

1996 titled "Getting America's students ready for the 21 st century." The policy 

document included the provision of technology and during the last decade, the 

number of microcomputers in schools was in the ratio of I computer to each 10 

students. Other reports indicated that most states in USA required teachers to be 

computer literate. For example, "Title 5 Regulation, in Section 441617 of the 

California Education Code (California State LegislatureI997), requires teachers to 

take an educational computing course." (Zhao and Cziko, 2001:6). 
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Similarly in Australia Pearson (2001) reports on the government policy document on 

the use of computers that was entitled "Learning Technologies in Victorian schools." 

The government was committed to improving teaching and learning through the use 

of appropriate computer technology and computers are available in schools to the 

students' ratio of I computer to each 12 students. Russell et al. (2000:158) adds that 
.~ 

the policy recognized the importance of teacher education in computer technology. 

For example, one of the State Education Departments (Education Queensland) 

developed the "Minimum Standards Project (Education Queensland, 1999) for 

teachers in using IT." The standard requirement included four key areas: "information 

technology, curriculum planning including classroom planning and management, 

school planning and student-centred learning." The other requirement was that "all 

teachers were to have a minimum level of skills in the use of computers for learning." 

In addition, the Australian Council for Computer Education (ACCE) 2000 developed 

a rationale for the specification of teacher learning technology competencies (TLTC) 

by teachers. The policy of ACCE suggested that teacher "professional development 

program should aim at improving teaching practice first and foremost with a goal of 

improving learning outcome for students" (Russell et al. 2000:158). 

Furthermore, Pearson (2000) reports on the British government policy document titled 

"Connecting the Learning Society: National Grid for Learning" in 1997. In this 

connection, Opie and Katsu (2000:80) state that since 1980s the British government 

policy On the use of computers in schools was to ensure that schools were provided 

with computers and in each school where computers were placed teachers were 

trained in their use. About 230 million pounds was set aside for ICT training of 

teachers, and resources were also provided to ensure its successful implementation in 

UK schools. Opie and Katsu (2000) reported that the Statutory Curricular requirement 

of the National Curriculum for England and Wales consistently emphasised the 

incorporation of computers. Even the revised National Curricular that was to be 

implemented in 2000 stated that "Pupils should be given opportunities to apply and 

develop their ICT capability through their use of ICT tools to supplement their 

learning in all subjects." Similarly Crawford (2000:183) reports on a National 

Curriculum for England introduced in secondary schools in August that contained an 

order for Computer technology (lCT) that emphasised the teaching of IT as a descret 

subject. Crawford (2000) observed that the earlier reports in the English National 
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Curriculum Order for other subjects supported advisory documents. This included 

policy guidelines such as the School Curriculum and Assessment Authority (SCAA) 

1995, National Council for Educational Technology NCET 1995a, NCET 1995b: 

Department of Education and Employment 1998 continue to stress the value of IT 

throughout the school curriculum. All these policy guidelines documents on the use of 
" 

computers in schools demonstrate the commitment of the UK government to IT in 

schools 

Moreover, Pearson (2001 :280) describes a five-year Hong Kong government policy 

document entitled "Information Technology for Learning in a new Era. Five Year 

Strategy 199811999 to 2002/03." Pearson (2001) noted that the policy was formulated 

because the government was concerned with the adoption and use of computers in 

schools to widen opportunities for learning, to improve the motivation of learners, and 

to increase level of students' achievement. Pearson (2001) observed that the five-year 

policy strategy consisted of various initiatives to promote the use of computers. 

Pearson (2001) noted that through the government specific policy plan, each 

secondary school was to get 82 computers, and all schools were to have access to the 

Internet. Moreover, the policy included teacher-training programs. Schools were to be 

provided with funds for training teachers in computers so that by 2001 all teachers 

would have basic skills in computers literacy, and by 2002/3 (75%) of teachers were 

expected to be competent in the use of computers. The policy also included 

appointment of computer co-ordinators and some teachers were to be trained in 

creative work with computers. 

In addition, Pearson (2001) reported that the other component of the policy was the 

provision of resources to teachers. Schools were allowed to obtain extra funds from 

the government for teacher education programs, and schools were to be assisted by 

the designated officers from computer resource centres. According to Pearson (200 I) 

most of the policy requirements had been implemented by mid 2001. 

Furthermore, to highlight the importance of policy on computers in education Rovisk 

and Kommune (1995: 856) report that in (1984) the Parliament of Norway approved a 

white paper no 39 (193/8) which introduced computer technology into schools. 

Rovisk and Kommune (1995) noted that a ministerial task force was established to 
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organise and co-ordinate the computer programs. According to their report, the 

purpose of the task force was to make plans for the introduction of compulsory 

computer education in schools. According to the scholars, the policy referred to the 

teacher training, vocational computer training, provision of computers, and by 1987 

the government adopted compulsory computer education. 

Moreover, from developing countries, Waslowick (2002) reports on Brazilian 

government Information Communication Technology (lCT) policies and 

implementation published in 1981. The Ministry of Education and the Secretary of 

Informatics created the first national ICT project in 1983 to introduce computers in 

schools. The project was implemented in several centres in different states in order to 

develop qualified people to deal with computers in education. From 1988 to 1989, the 

government created more centres for computers in education to produce more trained 

computer literate people and to create and distribute computers to schools. The 

Ministry of Education made further development and in 1997, created a new National 

Programme on computers in education with an aim to distribute computers to schools 

and to train teachers in computer education. The main objectives of the project as 

reported by Wazlowick (2002:69) was: 

• commit the schools to use computers; 

• to install appropriate computers and network facilities; 

• to train teachers in computers; 

• to produce high quality educational software for use in schools; 

• interconnect schools; and 

• to provide financial support for ICT project. 

According to Wazlowick (2002:69), the project was to be implemented in two phases. 

The first stage aimed to introduce students and teachers to computers, and in the 

second stage the computer was to be incorporated in the teaching and learning process 

and school administration was to be improved with the use of computers. 

However, Wazlowick (2002) noted that the government had difficulties in deciding on 

which schools (among the 7500schools) to receive computers. Consequently, schools 
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were chosen according to the size of the student population, suitable infrastructures, 

security, phone lines, and building. As a result, the scholar noted that the Brazilian 

policy on ICT was to use computers in selected schools only. 

UNESCO (2002:30-31) reports of a Malaysian government policy document known 
, 

as "Education for Smart Schools" that was formulated to develop ICT and was to be 

implemented in stages. According to UNESCO, the Smart Schools had five main 

goals that aimed at: 

• The development of individual child covering the intellectual, physical, 

emotional and spiritual domain. 

• To provide opportunities for the individual to develop their special strength or 

abilities; 

• To produce a thinking workforce that is technologically literate; 

• To democratise education to provide equal access to students to learn with 

computers; and 

• To involve parents of the children, private sectors and the community in ICT 

education process. 

UNESCO noted that the government had a plan to convert all schools to "Smart 

schools" by the year 20 I 0, and the first phase of implementation began in 1999 as a 

pilot project in 90 schools. UNSECO observed that the pilot project consisted of 

preparing computer materials for teaching and learning of four subjects (i.e Bahasa 

Malaysia, English language, Science and Mathematics). The other component of the 

project included assessment to give more accurate and comprehensive feedback of 

students' progress in computer education, and in management system in which 

computers were to be used to improve school administration required to support the 

teaching and learning. Furthermore, UNESCO noted that the implementation plan 

comprised of integrated education with emphasis on thinking, language and values 

across the curriculum, students to learn at their own pace, teacher to be facilitators of 

learning rather than pouring all the knowledge and learning being self-directed. 
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In conclusion, it is important to note that all the government policies discussed above 

contained common features. All the policies addressed the issue of teacher training in 

computing skills, provision of adequate computers, teaching and learning resources 

and financial commitment to the implementation of computer technology in schools. 

Such computer education policy commitment would be useful for the introduction and 

use of computers in Kenyan schools. However, this study will explore these policy 

statements from developed countries to determine if it would be useful for the 

Ministry of Education in Kenya to publish such written computer policy documents 

for secondary schools. 

The contributions ofthese scholars indicate that a policy on computers in education is 

a national responsibility. In this connection, Rudd (200 I :212) states that given the 

current importance of computer education, and the amount of funding involved for 

computer programs in schools, policy makers in developed and developing countries 

expect returns from these initiatives in the form of improved standards' of students 

performance, hence the need for research into the whole school integration and use of 

computers. 

2.3 Functions of Computers in Secondary Education 

Computers can play several important functions in the teaching and learning process. 

Bitter (1989:25) reports that computers are used in education for three major 

purposes. First they are used to teach students curriculum subjects and computer 

application tools such as word processor and spreadsheet. Second, computers are used 

to keep records and to help teachers plan educational programmes. Third, they are 

used to perform administrative functions such as keeping school records, school 

budgeting, doing the payroll, scheduling programmes of activities, and keeping 

students records such as examination results and assessment data as reported by 

(Becker, 1999; Bitter, 1989; Millar, 1997). The other functions noted by Heinich et al. 

(1996: 230-232) include that of playing the role of 'an object of instruction'. This 

applies to the use of computers in teaching computer literacy skills to students in 

which the students learn about computers, and how to use them for processing and 

analysing data. This includes teaching students computer programming and other 

software. The next function according to Heinich et al. (1996:231) is that of the 
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'computer as a tool.' In its function as a tool, the computer servers as a sophisticated 

calculator, typewriter, multimedia composer, presentation aid, communication device 

and data retrieval source. This function can provide students with the opportunities to 

use word processing for writing and communicating with their colleagues from other 

parts of the world though e-mail. 

Computers can also serve as a tool for classroom instruction as noted by Bitter 

(1989:232). In this role, students can use computers to solve complex mathematical 

calculations and to learn how to manage information and create their own databases. 

It can also help students to learn specific skills in subjects such as mathematics, 

science, language, social studies and help to increase students' achievement in 

examinations. Moreover, the computer plays the function of a catalyst for school 

restructuring. It provides a source of ideas for teachers and can catalyse their 

development of more varied, more motivating and more contemporary practice. 

Computers have helped to facilitate the rapid dissemination of new ideas to bring 

change in the way schooling is organised. This includes introducing alternative 

approaches to education that revolve around the technology rich environment. Such 

new changes include students learning in groups, co-operative learning, problem 

solving, simulated problems and using computer-based tools to collect information. 

Watson and Tinsley (1996:198) add that computers can also act as a catalyst to 

equalize experiences between the rich and the poor, urban and rural, and minority and 

non-minority students. In addition, the computer plays the function of amplification of 

thinking. That is, teaching logical thinking. The students use, for example, Logo 

programming that provides them with experiences that enhance their thinking skills. 

2.4 The potential of computers as tools of instruction 

Computers have several capabilities as tools for classroom instruction. Their main 

capabilities includes some of the following: 

• Computers can store large amounts of information, such as data; 

• Computers can also analyse the same data very fast; 
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• The computer can search information very quickly and provide the results of 

searches immediately; 

• Computers can be made to produce requested information in different ways. 

This includes, first as text and graphics on television monitor screen; as 

moving images; as charts, graphs, tables, histograms; second as hard copy 

through printers and copiers; and third as magnetically-stored information on 

computer discs, and though cables and telephone links to other computers 

(Ellington et al 1993: 1 78) 

• Computers can control other electronic mechanical equipment, and can be 

used to access other information storage media, like videodiscs, compact discs 

and databanks; and 

• Computers can be employed to give 'simulations of situations and conditions 

which would be far too dangerous to work with directly, for example, 

Processes in the core of nuclear reactors' (Ellington et al. 1993). 

These are just a few of the ways in which computers that can be utilized in teaching 

and learning. However, the ultimate benefits can only be realised if the computer is 

programmed to perform them in relation to teaching and learning in the classroom. 

2.5 Reasons for using compnters in classroom instruction 

Computers are used in teaching and learning for two main reasons. The first one is 

that computers can be effective teaching tools across the national curriculum. They 

can be used to increase the effectiveness of classroom instruction by introducing 

improved methods of teaching specific skills. The computer is regarded as a very 

powerful medium that helps students to learn subjects like mathematics, geometry, 

science, social studies, graphics and other subjects effectively. Secondly, they are 

used to expand and reinforce students' computer literacy skills. This usage has been 

viewed as being central to the introduction of computers in developed and developing 

countries during its inception (Abas, 1995, Boyd-Barret and Eileen 1991, Heinich et 

al. 1996; Watson and Tinsley, 1996). The computer is, therefore, used to help meet a 

great variety of educational needs both in schools and out of school education. 
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2.6 Patterns of using computers in Teaching and Learning 

Dexter, Anderson, and Becker (I 998) report that computers are used in two identified 

patterns. First, they are used by teachers to supplement classroom teaching, such as 

using them in direct relation to curriculum, but they carry only a minor part of the 

teaching and learning responsibility in comparison to the teacher. This applies to a 

situation when computers are used as teaching aids in a teacher-centred way. Dexter 

et al. (1998) add that in this usage, the teacher imparts facts and procedural skills to 

students and integrates computer technology as a complement to this style. They use 

computers mainly for drill and practice. Secondly, computers are used as a core part 

of instruction, carrying out the primary task of teaching, so that the teacher only 

becomes supplementary. In this way, computers can be used to extend learning 

opportunities beyond the confinement of the classroom or school. In such use, 

processes and media resources are given the front line role and they are made an 

integral part of the teaching and learning processes. This is student-centred learning in 

which "teachers use software and information technology to allow students to work in 

active ways. The computer supports active learning, and it becomes a tool with which 

the students may construct knowledge." However, Addison and Fridman (1997:56) 

report that such practices are aimed also at reinforcing skills, enriching current topics 

or extending topics beyond current levels. This includes the integration in which 

computer technology facilitates learning beyond what is currently possible. 

However, in terms of technology integration, Addison and Fridman (\997:56) state 

that certain barriers and teacher beliefs may lead them to use computers in a 

supplementary way. Such barriers include limited equipment, lack of teacher training 

and time, as well as teachers' preferred instructional methods of teaching. But there is 

a consensus that if all human and administrative barriers are removed, and computers 

are used in instruction, they could assist teachers to reach their instructional 

objectives, and teach with increasing effectiveness. Moreover, there is evidence from 

the literature that computers could be used during private independent study, in a 

small group discussion and for a large group instruction, to achieve the following 

educational objectives: 

• to provide or increase students motivation, 
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• to promote learning; 

• to increase discussion among groups of learners thereby encouraging full 

participation; 

• to teach skills; 

• to improve the effectiveness of other media employed in teaching and 

learning situations (Addition and Fridman, 1999 and Dexter et a!. 1998). 

2.7 Benefits of using computers in teaching and learning 

Having discussed the roles and the reasons for the introduction and use of computers 

in education, it is important to look into the contribution they can make as a tool for 

classroom instruction. This requires examining the disadvantages and advantages to 

using computer programs to help achieve formal instructional goals. Some of the 

advantages of using computers are as follows: 

• Due to its versatility in handling various kinds of resources the computer is 

suitable for all types of learning ranging from group learning, individualized 

instruction, and mass instruction (Ellington and Race, 1993: 220-226). 

• Computers involve the students actively in the learning process, and provide 

fast and systematic feedback to learners (Bitter, 1989: 240-241). 

• The computer makes teaching easier for the teacher so it saves time. The 

teacher can attend to other classroom duties while the students work with 

computers (Slabbert, 1999:73-74). 

• The use of computers offers a change from the teacher's voice and breaks 

monotony (researcher own idea). 

• Computers free the teacher from the daily routine of lesson presentation. 

• Computers enable the teacher to help individual students as needs arise during 

the lesson (Slabber!, 1999: 73-74). 

• Computers can give access to rich materials not easily available to the teacher. 

The computer can bring real-world conditions into the classroom. For 
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example, with computer simulations students can observe a nuclear reaction or 

fly jets in the classroom (Bitter, 1989:244). 

• Computers give students personalised instruction and students can work at 

their own pace as they interact with technology. This allows all students, slow 

and gifted alike to learn at their own pace (Slabber!, 1999:73). 

• Computers can be useful for record keeping of students' work. The teacher 

can keep individual lessons prepared in advanced for all students and can also 

monitor their progress (researcher own idea). 

• Computer programs can provide a broad diversity of learning experiences that 

embody a variety of instructional methods and can be at the level of 

remediation or enrichment that is effective for learning (Heinich et al. 

1996:234-235). 

• The computer is consistent and precise. It supplies reliable and consistent 

instruction from student to student, regardless of the instructor, time of day or 

location (Slabber!, 1999: 73-74). 

• Computer-based instruction can improve effectiveness and efficiency in 

teaching and learning. Effectiveness according to Heinich et al. (1996) refers 

to improved learner achievement, and efficiency means achieving the 

objectives in less time or at lower cost (Heinich et al. 1996:235). 

• Where the teacher is not prepared or does not have other adequate materials, 

the computer can be the source of information. It can cover a growing 

knowledge base associated with information explosion and can manage all 

kinds of information such as graphic, text, audio and video materials (Heinich 

et al. 1996:235). 

• Teachers can use computer programs as a teaching aid to explain or reinforce 

concepts in many different subjects (researcher own idea). 

• Computers can teach students computer literacy as well. By simulating real

life situations, computers can make learning subjects like mathematics, 

science languages and social sciences interesting and exciting. Because the 
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instruction can be flexible, it motivates students to learn and enables them to 

revise what has been learnt (Heinich et al. 2002). 

• The computer can provide visual elements in teaching and learning. Colour 

and animated graphics can add realism and appeal to drill exercises. It is also 

useful for demonstration and teaching practical subjects topics (Heinich et al. 

2002). 

• Above all, computers enable students to learn from one another globally 

through e-mail, and other forms of communication systems. 

Although computers can contribute to teaching and learning in many different ways, 

there are also inherent disadvantages in their use as a medium of classroom 

instruction. Some of these shortcomings range from administration to the technology 

itself. 

2.8 Disadvantages of computers in teaching and learning 

• Hardware and software are still too expensive for most schools to afford, 

especially in developing countries. Along with this is the cost of maintenance 

and repairs that in addition may sometimes require the presence of a full time 

technician to be employed. 

• Design and development of software for use with computers requires trained 

personnel and takes a lot of time. This makes software very expensive to 

purchase. 

• It can encourage lazy teachers not to prepare their work ahead of time. Once 

they depend entirely on the computer they may not care to plan adequately. 

• Computers require a classroom environment free from dust and high humidity, 

with adequate ventilation and this might not be available in many schools. 

• Compatibility is a crucial issue that must be looked into before purchasing the 

software, because software developed for one computer system may not be 

compatible with another (Heinich et al. 1996:235). Due to differences in 
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hardware, computer programs are rarely accessible to many schools and this 

limits its widespread utilisation (Slabber!, 1999:71). 

• Computer programmes usually cover very small sections of the syllabus and 

do not teach effectively in the affective, motor, and interpersonal skills 

domains (Heinich et al. 1996:235). 

• Commercially designed computer software may not be relevant to the needs of 

students and teachers. This requires additional time to view and evaluate them, 

making necessary adjustment before they are used in teaching and learning 

(Heinich et al. 2002:229). 

• There is lack of social interaction among students as they work on the 

computers alone with little time to consult with one another or with the teacher 

(researcher own idea). 

Despite these various limitations of computers as a teaching aid, the benefits 

discussed in section 2.4 led many countries to adopt them as tools for classroom 

instruction. Their potential to provide students with knowledge and practical skills is 

recognised by many authors and researchers such as (Christmann and Badgett (1999) 

and Clark (2000). They report that computers are excellent learning device that can be 

used to aid teachers in teaching various skills and at the same time assist students in 

learning specific subjects. According to these researchers, using computers for 

classroom instruction has several possible effects, most of which now require a new 

approach to exploit the capabilities of the computer as a learning resource in the 

classroom so that it can be utilised effectively in the learning processes. In this 

connection, Cornu (1996:5) feels that there is an urgent need for infusing technology 

into the curriculum and calls for a clear-cut decision with regards to integration of 

new technologies in schools. Not an addition, but integration in subjects, integration 

in teaching, integration in learning, integration in the school, and integration in the 

profession of the teacher. 

Before discussing the value of computer integrated education, there is need to define 

the word to 'integrate' so that all the stakeholders can be clear about its relevance in 

the effective utilization of computers in teaching and learning. 
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2.9 Definition of Computer Integrated Education 

Oxford Advanced Learner's Dictionary gives two meanings of the word to 'integrate.' 

The first is 'to combine two things in such a way that one becomes fully a part of the 

other' and the second refers to 'become or make-become fully a member of a 

community, rather than remaining in the separate group.' Cornu (1996:3) adds that 

integration means 'combining parts in a whole.' I believe that the integration of 

computers into teaching and learning makes both meanings applicable because when 

the technology is incorporated into curriculum it should be built into the whole 

education system. Cornu (1996:3-4) looks at the integration of technology in many 

aspects. First as hardware and software integration, second integration into 

disciplines, and third integration into teaching and learning. As such, a system of 

education in any country needs to design integrated resource-based learning in which 

the new technologies are incorporated to teach specific skills and subject topic areas 

at the same time. Cornu (1996) believes that only when technologies are integrated 

will their use become natural, easy and they will have a wide effect on teaching and 

learning. 

Therefore, integrating computers in the school curriculum means introducing anew 

method of teaching and learning in the classroom which takes into account the 

following requirements: 

• aims of general secondary education; 

• meeting new demands of society in students skills; 

• reforming the curriculum; 

• training teachers in new skills; 

• internal school organisation; 

• hardware provision and maintenance; 

• stabilizing offunding policies; 

• support by technical staff; 

• equity of access for all students; 

• software development and provision; 

• development and provision of complementary materials; 
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• Copyright policies for software (IFIP, 1993: 15 in Millar, 1997:6). 

Consequently, in order to implement CIE and incorporate computers into the teaching 

and learning process, the whole school community should be well informed about the 

new development. This includes teachers' awareness of the demands on their teaching 

responsibility, students' awareness of changes in patterns of learning, and the need for 

extra funds to purchase and maintain the computers. Arrangement must also be made 

to provide the necessary teaching and learning resources and the facilities for 

integrated learning to take place. This is very important because "technology 

integration is using computers effectively and efficiently in the general content areas 

to allow students to learn how to apply computer skills in meaningful ways" 

(Dockstadder, 1999:73). 

Many researchers have also discussed and supported integrating computers into 

school curriculum (Cornu, 1996; Cameroon, 1999; Heinich, et a1.1996; Mills and 

Ragan, 2000; Sakamato and Miyashita, 1996 and Van Weert, 1996). According to 

these scholars, an integrated approach has the potential to demonstrate various types 

of computer applications to teach specific subject topic areas. The teacher could 

employ software applications as the main classroom instruction or use them as an 

integral part of the whole school organization. Secondly, when the computer is 

integrated into the school curriculum, it will be part of the teaching and learning 

process. This will require curriculum developers to design new integrated curricula 

and to incorporate technology as a fundamental component of instructional methods. 

Teachers will also be required to plan their schemes of work and lessons integrating 

technology. The integration of computers into education should start with the teacher, 

through teacher education programmes. Thirdly, an integration of computers into the 

school curriculum will definitely lead to grassroots school involvement. All the school 

administration, the Parents Teachers Association (PTA), and the Board of Governors 

(BOG) will take part. This will motivate the teachers and students to find out other 

ways to utilize the computer technology effectively. 

2.10 Teaching and Learning with computers in the classroom 

Once the integration of technology into the curriculum is done, teaching and learning 

changes from the teachers' traditional approach of talk and chalk to a resource-based 
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approach. Heinich, et a!. (1996: 8, and Smith and Ragan (1993: 2) report that teaching 

simply means giving a person or a student knowledge of something or skill. 

According to them, teaching is synonymous to instruction. That is, the arrangement of 

information and environment to facilitate students' attainment of intended specific 

learning goals (Heinich, et a!. 1996:8); Smith and Ragan, 19~3:2). This description 

includes the classroom situation, the method and resources required to impart 

knowledge, skills and to guide students' learning. The teacher as the pilot must plan 

his/her work thoroughly in advance, and prepare a lesson to include all the necessary 

motivational skills and activities to present an effective lesson. When the teacher sets 

to plan the lesson he /she should be guided by some of the following questions: 

• What kinds of things does he/she want the students to learn: is it skills, facts, 
concepts, attitudes or values? 

• What are the instructional objectives or desired outcomes? 

• What is the most appropriate sequence of topics and tasks? 

• What is the most appropriate lesson delivery method? 

Since teaching involves what the teacher does as well as what the students' 

experience, it is essential for the teacher to focus his classroom activities on 

incorporating the use of computers in a properly structured lesson with clearly stated 

objectives. 

2.10.1 Planning for teaching with computers 

How should classroom instruction be organised so that students can learn with 

computers efficiently? The teacher as the pilot must start by planning how to teach 

with the technology. This is the logical starting point. Because some schools provide a 

separate computer education course, and others integrate computers into subject

matter teaching preparation, there is a need to consider how best computer technology 

could be used effectively. Since the move right now is towards total integration of 

computers into the school subjects, the teacher must be thoroughly prepared 10 

advance in order to present effective lessons to students in the classroom. 

However, the integration of computers into teaching various subjects places a heavy 

demand on the teacher to be very clear about the statement of objectives. The 
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objectives will help the teacher to describe the general nature of the curriculum and 

provide an idea of the amount of work that should be covered within a given period. 

It will also enable the teacher to consider which teaching methods should be 

employed. Furthermore, the objectives will assist the teacher to plan the content and 

process to be used in the assessment (Ellington and Race, 1993). 
" 

Moreover, according to Heinich et al. (1996:52) effective teaching starts with careful 

and thorough planning. Consequently, the incorporation of computers into teaching 

and learning requires the teacher to have all the relevant skills and resources in order 

to integrate and use compute effectively. The teacher must have the national syllabus 

and a course book for the teacher and the one for the students (in the case of Kenya) 

and other relevant textbooks from which to derive the schemes of work. 

2.10.1.1 Preparing the Schemes of work 

From my experience, planning the scheme of work is the starting point for effective 

classroom teaching. A scheme of work is a plan derived from the prescribed syllabus 

for a particular level of education, showing how much of the syllabus will be covered 

within a given period, usually one term or two terms. The teacher can exercise his 

individuality and originality within the limits of the syllabus, in terms of how each 

topic will be arranged (including the use of computer technology), how it will be 

taught, how much time will be spent on each topic. But the most important reason for 

having a teaching scheme is to ensure that the teacher is clear about what he/she 

wants students to learn. There are also four other reasons for teachers to make a 

teaching scheme. These are as follows: 

• to ensure that the subject matter is covered within the estimated 

time and that the lessons are taught in the most suitable manner, 

• to enable the teacher to cater for needs of the students; 

• to ensure continuity in the learning process; 

• to enable teachers of different subjects to consult with 

one another and coordinate their efforts in teaching. 

A scheme of work is very important since the teacher extracts the daily lesson topics 

from it. It is at this stage that the teacher must integrate the use of computers. 
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Generally, the schemes of work provide a lot of information (content) that the teacher 

can transfer for planning the lesson and to elaborate on. Such information includes 

topics, SUbtopics, teaching aids, references, objectives, students' activities and 

remarks (Ellington et al. (1993); Heinich et al. 1996 and 2002). 

2.10.1.2 Teachers' Preparation 'for teaching with computer technology 

In order to make the best use of computers once the scheme of work is prepared, there 

are a number of important points to be considered. These include: 

• the purpose for using the computer in teaching and learning; 

• selecting an appropriate program to integrate into the lesson (Kay et al. 

1999:224). 

• pre-viewing the program so that the teacher is familiar with the content. This 

will enable the teacher to make note of any point that can be brought out about 

the content with the class. The teacher can also edit or modify some irrelevant 

section of the lesson and replace with better ones from her lesson plan. The 

teacher can also identify sections that need reinforcement with other visual 

media to make the lesson more effective, and to ensure that the computer 

program is up-to-date; 

• preparing the students to be ready to benefit from learning with technology. 

Students could be prepared to use computers in many ways such as: making 

them aware of why they are using a computer and what they are expected to 

learn from it, the content could be discussed briefly; and concepts and other 

unrelated points can be explained. 

• Planning for follow-up activities should be carefully organised such that the 

teacher reinforces what the students have learnt by giving extra assignments or 

group work. 

Therefore, it is important to remember that teaching and learning with computers 

would be more effective if both the teacher and the learner prepare for it in advance 

and this can be achieved if the teacher plans carefully and thoroughly. 

48 



2.10.1.3 Lesson Planning 

From experience, a lesson plan is an important tool that teachers must prepare before 

proceeding to teach any subject in the classroom. A lesson plan must include: the 

objective(s), time allocation, steps or stages of the lesson (content to be covered: that 

is, the informationiknowledge to be given to students), teaching aids, in this case the 

computer, other resources, references, evaluation. These aspects of lesson planning 

are extremely important in the teaching and leaning process. It should be noted that 

the lesson plan is the teacher's tool and guide. The teacher is unlikely to succeed in 

his work in an attempt to incorporate computers in teaching without the aid of a 

lesson plan. 

The value of the lesson plan is that it helps the teacher to focus his attention on the 

achievement of specific learning objectives. This, in tum, directs the students to 

acquire or to perform certain behaviour once learning has taken place. In addition, the 

lesson plan is valuable because it helps the teacher to know in advance his role in 

guiding the learners as they work with computers, and which activities students are 

supposed to do iflearning is to take place effectively. 

There are other important reasons why a lesson plan is necessary for effective 

teaching with computers. These include the fact that a lesson plan: 

• helps the teacher to remember what he is going to teach 

and how he will teach it; 

• is arranged in a systematic way and encourages logical 

development and presentation of learning materials; 

• gives the teacher confidence and assists him in getting 

his information and ideas across to the students; 

• helps the teacher to achieve his objective(s) for the lessons 

he is expected to teach with technology. 

According to SchefIIer and Logan (1998:305) teaching no longer centres around the 

transfer of knowledge from the teacher to students. Learning comes from student 

inquiry, critical thinking, and problem solving based on information accessed from a 
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variety of sources provided by the teacher. This calls upon the teacher to be a good 

planner when integrating technology into the lesson plan. A classroom in which 

computers are integrated into teaching and learning is a place of interactivity. The 

students work and collaborate as knowledge is applied to authentic situations. The 

teacher's lesson planning and presentation should aim at providing activities geared 

towards helping the learner to solve real life problems. 

2.10.1.4 Lesson Presentation 

Introduction of the lesson: In the introductory part of the lesson, an effective teacher 

should be able to link the learning that took place previously with the new materials to 

be learned in the current lesson. He should be able to motivate students and sustain 

their interest before they start learning with the computers. The introduction to a 

lesson creates a need in the students to participate fully in the lesson. In addition, it 

should create an atmosphere that is conducive to the attainment of the objectives of 

the lesson. A lesson that has been properly planned indicates how the teacher will do 

this and links the learners effectively to working with computers. The introduction of 

the lesson should give way and lead into the development of the lesson. The teacher 

should use the introduction to set the tone for the rest of the lesson. 

The main part of lesson: As the students start to work on the computer, the lesson 

must develop and proceed in a sequence of logical steps or stages that eventually 

enable the teacher to achieve the objectives and to enSure that learning takes place. 

During this exercise the teacher's role changes from that ofa presenter of information 

to that of a guide, and he should be able to communicate his ideas by guiding the 

students on what they are learning clearly by giving clues and cues (Tema, 1998:5; 

and Heinich et al. 1996:353). An effective teacher should therefore be able to 

encourage and reward students in addition to motivational effects the students get as 

they work with computers. 

Conclusion or Summary of the Lesson: The conclusion of the lesson offers the 

teacher a chance to determine whether learning has taken place, and whether the 

teacher has achieved his objectives. The teacher must plan for effective summary of 

the whole lesson incorporating students' participation to assess their understanding of 
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what they have learnt. He can do this by asking questions about the lesson oraBy or by 

using written assignments, individual research project or group work. 

Organising the Learning Environment: According to Fraser (1996:344) "the 

classroom environment, climate, atmosphere, tone, ethos or ambience of a classroom 

is believed to exert a powerful influence on student behaviour, attitudes and 

achievement." The teachers' personality, manner of dress, cheerfulness and 

confidence, and disciplinary ability are some of the qualities required of an effective 

teacher in the classroom. An efficient teacher should therefore be able to organise and 

manage the learning environment effectively, so that the learners are able to take fuB 

advantage of the learning situation, by providing sufficient teaching and learning 

resources, equipment for students, organising the classroom properly, handling 

interruptions in a correct manner and maintaining discipline. 

During the teaching process the teacher should be able to assess the progress of the 

lesson and adjust the objectives, if necessary, in the light of experience during 

instruction and make the necessary comments in the remark column. He should also 

make changes in other objectives in the light of the emerging knowledge of the 

learners, their abilities and competencies (Ellington, Percival and Race, 1993: 194-7). 

2.10.2 Evaluation of the teaching a'nd learning processes 

Heinich et al. (2002:74-78) report that "evaluation and revision is an essential 

component to help the development of quality instruction." Evaluation involves 

activities that are designed to measure the effectiveness of a teaching and learning 

system as a whole. There are many purposes for evaluation in education. The two 

major ones include assessing learners' achievements and evaluating teaching methods 

and use of media in teaching. Evaluation should be an ongoing exercise in teaching 

and learning. Teachers need to carry out "evaluation before, during, and after 

teaching" a topic using computers. Heinich et al. (2002) state that before teaching and 

learning with computers, the teacher needs to measure learners' characteristics to 

ensure that there is a fit between existing students' computer literacy skiB, the 

methods and materials to be used. Similarly, during teaching evaluation can take the 

form of question-answer format or a short quiz to assess if students understand what is 

taught, and to detect problems or difficulties with instructional method that might 

51 



interfere with learners' achievement. But evaluation after the lesson can take the form 

of a written exercise in which the students work individually with the computers. It 

can also includes oral work when the teacher assess the general knowledge of a 

concept from the whole class, practical or group project work on the computer to 

understand how students perform in a specific subject topic. However, evaluation of 

teaching and learning need to be planned systematically and discussed by the staff. 

Evaluation is useful in the effective utilisation of teaching and learning resources. 

2.10.3 Appropriate Teaching Strategies 

Teachers need to have clear ideas of which methods of teaching could be most 

appropriate for teaching and at what level to employ such strategies. Teachers have 

sole responsibility to make decisions of teaching methods they feel confident to adopt 

with regard to the use of computers. The teacher needs to consider during lesson 

planning which of the two main teaching approaches in education to use teacher

centred and student-centred approach. Within the two teaching strategies, the teacher 

can employ any of these methods: Lecturing, use of example, demonstration, 

discussion, project method, experiment, fieldtrips and discovery. The teaching 

methods were suggested and recommended by philosophers and psychologists, like 

Rousseau, Froebel, Pestalozzi, Comenius, Plato, Montessori, Dewey andPiaget 

(Saettler, 1990:4-7) and many other pioneers in formal education. Their contribution 

to appropriate teaching method led to the idea of child-centred education. They 

argued that children must be active in learning and that the idea of pouring 

information in to them was undesirable. They stated that a suitable learning 

environment would facilitate the development of imaginative and creative ability in 

children. Therefore, the teaching methods and the curriculum must be based on the 

child, and what the child is taught must also coincide with experience through 

employing different teaching aids in the lesson presentation. Many of their ideas are 

relevant to the use of computers in teaching and learning, and are practised in schools 

by teachers to present the lesson. Therefore, the integration of computers into the 

school curriculum can be effectively realised through these approaches if the teacher 

is properly organised. 
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2.10.3.1 Teacher-centred approach 

Although the philosophers, psychologists and other pioneers in formal education 

advocated a student centred approach, many schools and other institutions of higher 

learning use a teacher-centred strategy (expository). In this approach the teacher 

imparts to students in the class the subject matter which is laid in the syllabus after 

preparing the lesson plan. The classes take place according to the school timetable and 

last for a specified period. The teaching methods vary from teacher to teacher but 

normally teachers use an integrated approach that combines all the teaching skills 

such as lecturing, questioning, use of example, reinforcement, stimulus variation and 

set induction, with lecture as the main method. However, the integration of computers 

into a teacher-centred approach requires a whole school involvement because the 

school timetable must indicate the number of periods per subjects to be covered by the 

computer lessons. In Kenya, this will follow the pattern that was adopted by the 

former school radio programmes in which all the radio lessons were included in the 

school timetable. This would serve as a reminder to the subject teachers to infuse the 

use of computer technology in their own timetable whenever they plan their lesson in 

a teacherccentred teaching approach. 

2.10.3.2 Student-centred Approach 

The protest by educators against the curriculum that was teacher-centred led to the 

adoption of student-centred approaches to teaching and learning. The student-centred 

(or leamer-centred) teaching and learning environment provides students with a high 

flexibility of choice regarding the learning program that is geared towards the 

individual student's life and learning styles. It involves the teacher preparing a 

learning situation with adequate resources for students to manipulate. It also gives 

power to individual students to access and handle a wide range of information. In this 

type of learning the students' needs and interest are given high priority, and they are 

accorded the necessary assistance in order to achieve their learning objectives 

effectively (Alberts, 2000; Barbara, 1995 and Tema 1998). 

The move to student-centred approaches in education is based on the ideas of 

philosophers and progressive educationists like Dewey (discussed in section 2.9.3) 

who reported that children would not learn unless their interests are enlisted and 
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unless learning is self-originated from some instinctual source within them. In 

addition, Killen (2000:xi) explains that when the teacher uses learner-centred 

approaches to teaching there is need "to set the learning agenda" such that the teacher 

has "less direct control over what and how students learn." The teacher is no longer "a 

provider of all information," but has a major role as a planner, organiser, and a 

facilitator of learning. Consequently, the infusion of computer technology' provides an 

opportunity for self directed learning in which the student himself plays an active role 

in the learning process (Alberts, 2000:48). In this learning environment the teachers' 

role is that of a guide who must prepare in advance what the students are to achieve 

when studying specific concepts or topics. 

The discussion of teacher-centred and student-centred approaches refers to a concern 

with students learning in the classroom, since instructional and learning activities 

complement one another in teaching situation. In order to help students to learn 

effectively, the teacher is expected to create a warnl and friendly atmosphere in the 

classroom that provides opportunities for effective learning to take place. To be able 

to do this, teachers can employ various educational technologies. 

2.10.4 The concept of Learning and ell!: 

Learning focuses on the individual for whom all instructional activities are designed. 

Heinich, et al. (1996: 8) describes learning as the development of new knowledge, 

skills or attitudes when the individual interacts with information and the environment. 

At the same time, Kozma (1994:8) feels that learning is "an active, constructive, 

cognitive and social process by which the learner strategically manages available 

cognitive, physical and social resources to create new knowledge by interacting with 

information in the environment and integrating it with information already stored in 

memory." While there are many definitions of learning in different literature, its 

specification hinges on the following conditions as reported by Heinich et al. (1996), 

and Ellington, Percival and Race (1993): 

• The state of the knowledge of the learner before instruction; 

• The statement of the objectives to be achieved; 

• How the objectives are to be achieved or exposure to learning experiences; 
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• Conditions of the learner after exposure in relation to the stated objectives; 

• What media is required for the necessary learning experiences? (Heinich et al. 

(1996 and 2002). 

According to Killen (2000:xiii a) "learning is a process of a:;quiring new information 

and abilities." Learning takes place any time and all the time. Therefore, the teacher 

needs to select an appropriate teaching strategy that could provide students 

opportunity for effective learning. Students' learning is enhanced as they interact with 

the environment and with the use of various technologies. From a psychological point 

of view, there are several theories of learning that date back to over half a century, 

and each has implications for classroom teaching and students' learning with 

computers (Heinich et al. 1996:15). Students' learning in the classroom can be 

explained using two major theories of learning namely: behaviourism and 

constructivism (Alberts, 2000:26-28; Heinich et al. 1996: 16-17; Slabbert, 1999:46-

48). The more we know about these theories of learning, the concepts and research 

that underpin them the better we can use computers in teaching and learning. The two 

theories of learning are important for two reasons explained in Sections 2.9.5.1 and 

2.9.5.2. 

2.10.4.1 Behaviourist approach to teaching and learning 

According to Heinich et al. (1996: 15-17), the behaviourist perspective is associated 

with B. F. Skinner who was the key architecture of the behaviourism movement. 

Skinner's research with pigeons involved investigating the control and condition 

affecting stimulus-response mechanisms. Skinner believed that conventional 

classroom situations did not supply sufficient reward for learning to take place. He 

also felt that subject matter could be presented to the student in small quantities, and 

students' understanding should be tested with a written answer before the learner 

moves to new material. Once the response has been made, the student should learn 

immediately if the answer was correct or not. In this way, the learner gains 

psychological reward of success and proceed at his own pace. In relation to the use of 

technology, Skinner stated that the machine itself does not teach, but simply brings 

the students into contact with the person who composed the material it presents. The 

application of Skinner's ideas to learning resulted in the design of linear programs. 
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Consequently, as result of Skinner's work, Alberts (2000: 26) reports that 

behaviourism explains learning as a system of behavioural responses to stimuli. He 

feels that teachers who accept the behaviourist theory assume that the learning 

behaviour of students is a response to their environment. Because learning is regarded 

as a form of behaviour modification, the teach.er has a duty to prepare an environment 

in which the correct behaviour of the students is reinforced. He also points out that 

behaviourists are concerned with the effect of motivation, practice, feedback and 

reinforcement on learning. 

Therefore, in teaching and learning behaviourism for example, places emphasis on 

writing objectives such as learning objectives, behavioural objectives and 

performance objectives. At present all teachers in Kenya are expected to write 

objectives for the lessons they are teaching and all pre-service teachers must learn to 

write objectives for lessons. Writing objectives is very important because in teaching, 

teachers need to be very clear about the goals of education to be achieved, and it is not 

possible for teachers to assess how much a student has learned without defining in 

observable terms what learning they are seeking. Therefore, from these notions, Tiene 

and Ingram (2001:26) suggest that teachers must specifY the goals of instruction in 

terms of behavioural objectives that usually consist of three parts. These include: "the 

behaviour to be learned, the conditions under which the behaviour is to be 

demonstrated, and the criteria by which to judge the amount of learning." 

The significant of the above description of learning is that it provides one model for 

deciding how to use computers in instruction. Based on the behaviourist approach to 

learning, computers can be used for mediation of learning, facilitation of learning, 

collaborative learning, group learning, individual learning and mass instruction. 

2.10.4.2 Constructivist approach to teaching and learning 

According to Killen (2000:xvii a), the basic premise of constructivisim is that 

knowledge is obtained and expanded through active construction and reconstruction 

of theory and practice, and that learning is not just a passive process. Constructivism 

is described as "an approach to learning in which students are provided the 

opportunity to construct their own sense of what is being learnt by building internal 

connections or relationships among the ideas and facts being taught." Furthermore, 

S6 



this method emphasises that learners actively construct knowledge for themselves by 

forming their own representations of the materials to be learnt, selecting information 

they perceive to be relevant, and interpreting this on the basis of their present 

knowledge and needs. There are two main approaches to constructivism, cognitive 

constructivism and social con~tructivism. Killen (2000xiii-xiv a) explains that 

cognitive constructivism focuses on the cognitive process that people use to make 

sense of what happens in the world. In the classroom, students use previous 

knowledge and combine it with what they learn to construct and reconstruct 

knowledge in order to make it meaningful. On the other hand, social constructivism 

treats learning as a " social process whereby students acquire knowledge through 

interaction with the environment instead of merely relying on the teachers lectures." 

In this connection, Tiene and Ingram (2001: 34) state that "constructivism has the 

potential to foster a radically different approach to teaching as well as exciting new 

uses for computers in the classroom." Teachers can use computers to support 

constructivist approaches. For example, the computer networks are being used to have 

students communicate about their learning experiences through e-mail from different 

places. Students share cultural backgrounds and school experiences in a way that 

helps .them to develop mutual cultural perspectives. Similarly, Tiene and Ingram 

(2000) add that the Internet has provided a powerful new ways for students to share 

experiences, opinions, and information with others at vast distances. The scholars 

believe that computers can provide materials to explore the tools with which to create, 

and the means with which to communicate. They also feel that these materials can 

facilitate constructivist efforts in the classroom such that the students explore learning 

more effectively on their own and the teacher acts only as a guide. 

2.10.5 Facilitation of learning via the computer 

The other important role of computers in students' learning is that of facilitation of 

learning. According to Alberts (2000:35) facilitation of learning via technology is 

concerned with the creation of a supportive learning environment for students to learn 

effectively with the technology. Such a learning environment should enable personal 

relationships to be created between the students, the teacher and with other learners. 

Computer technology has many capable tools that enable the facilitation oflearning to 

take place. For example, the teacher can give the students assignment to work with 
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word processor to learn communication skills. The students will learn the skills with 

the computer and at the end of the lesson the students submit their work to the 

teacher. The computer facilitates learning by giving students instruction on how to 

perform the task. Researchers have acknowledged the ability of the computer to 

facilitate learning (Pendretti, Smith, and Woodrow, 1998; Mills and Ragan, 2000) . . 
The capabilities of the computer to engage the students in an interactive manner 

changes the role of the teacher in the classroom from that of a presenter of 

information to that of a coordinator of learning resources (Heinich et al 1996:353). 

During classroom instruction, the teacher performs various roles that include being a 

facilitator, manager, counsellor, a guide, and a motivator. Similarly, in mediation of 

learning, sometimes the computer is used as a vehicle through which a message can 

be transmitted to learners for example the use of the Internet or self-instructional 

programmes. 

2.10.6. The Teacher's Role in elE Learning Environment. 

2.10.6.1 How the compnters help students to learn 

The use of computers as an instructional tool helps students to learn in four over 

lapping stages. Firstly, the computer makes students want to learn by motivating 

them to become more enthusiastic, and by increasing their interest. Well-designed 

computer programmes are highly attractive so students can enjoy working with the 

computers to extract information from databases, or encyclopaedia, and entering 

information in a word processor. Secondly, the computer enables students to learn 

by doing. The use of computers in teaching is essentially learning by doing, and when 

the students learn by doing it is far more effective than watching the teacher. When 

the students learn by doing they become involved in the exercise. They try things out, 

experiment, practice and learn from mistakes. For example, students use the computer 

for analysing data in a spreadsheet, and as a communication tool when sending e-mail 

to different people. Thirdly, the computer can help students to get immediate 

feedback on what they learn. Students are able find out whether what they are doing 

is right or wrong, good or bad and the computer provides feedback while they still 

remember the problem. The fourth one is digesting. The students have more control 

over the manner they navigate the materials in the package by moving forward, 

backward, repeating parts until they get the correct answer or until they understand 
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the information. The computer allows the learners to gain a sense of ownership over 

what they learn (Ellington et al 1993:180-181). All of these factors have been shown 

to be important in helping students to learn in any instructional situation (Killen, 

2002). 

2.1 fThe Relevance of CIE to Teaching and Learning 

The extent to which computers can be viewed as being relevant in teaching and 

learning in schools seems to vary from person to person and from country to country. 

During the early 1980s Clark (1983:445) challenged researchers to refrain from 

conducting additional studies examining the relation between media and learning. 

Clark argued that there were no specific learning benefits to be gained from the use of 

particular media. However, Clark's view that specific media offer no identifiable 

contribution to learning needs to be reconsidered. For example, a recent review of 

research literature by Kozma (1991), has suggested that "capabilities of a particular 

medium, in conjunction with methods that take advantage of these capabilities, 

interact with and influence the way learners represent and process information and 

may result in more or different learning when one medium is compared to another for 

certain learners and tasks" (Kozma, 1991: 179). The need for alternative instructional 

media in teaching and learning has also been reported by Abas (1995). Abas (1995) 

reported that teachers felt that students learn from computers. Similarly Azita (1999) 

noted that students learn from computers and suggested a number of particular 

applications and benefits of computer programmes and recommended programmes 

that illustrate difficult mathematical calculations. Heinich, et al. (1996) also supported 

the use of computers in teaching and learning by stating that computers are an integral 

part of teachers' work and that some students will definitely learn from the use of 

technology. 

From these studies, it would seem that the important question is not " Should 

computers be used in instruction? But rather "How should computers be used in 

instruction to maximise student learning?" 
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2.11.1 Using Computers as a tool in Classroom Instruction 

Many claims have been made about the benefits of computers in relation to cost

reduction, and the special advantages as a medium of instruction. But some of these 

claims have been questioned. Whether the use of computers motivates students to 

learn or improves the quality of learning is still debatable. However, there is general 

agreement on the value of teaching students to use computers as productivity tools 

during teaching and learning. This includes using computers to do complex 

calculations, data manipulation, word processing, and presentations, either within the 

existing school subjects or in special courses as reported by various scholars (Azita, 

1999; Clark, 2000; Crook, 1994; Heinich et al. 1996 and 2002; Ken and Anderson 

1990 and Zhang, 2000). The first usage involves direct instruction in school subjects 

like mathematics, sciences, languages and social studies. It also includes drill and 

practice tutorials, games, simulations and problem solving (Crook, 1994; Hargrave 

and Kenton, 2001; and Heinich et al. 1996). The second one includes instruction in 

the use of computer tools such as spreadsheets, programming, word processing, and 

database management. 

There is some value in preparing students for employment- oriented technical training 

in computer related skills. In this connection, Walker and White (2002) support the 

need for computer technology integrated training. They report that students who 

might otherwise be reluctant to enter a school of education's teaching program may 

consider the more respected and better paying field of education technology because 

"technology is where the money is in education" (Kenway, 1998:76) in Walker and 

White, 2002:65). Secondly there is computer literacy as informatics. Here the students 

should be able to understand social, economic, political and cultural dimensions of 

information technology. This is important for national development and should aim at 

closing the gap between the rich and the poor. Thirdly there is the issue of computer 

literacy for national development of the county (Abas, 1995; Hawkrdge, 1991; and 

Heinich et al. 1996). Thus, the use of computers as productivity tools led to the 

introduction of computers into the education system in many countries and was first 

aimed at teaching students basic computer literacy skills. However, the term computer 

literacy is vague. 

60 



2.11. 2 Defining Computer Literacy Skills 

Many researchers have discussed and attempted to describe computer literacy skills 

(Heinich, et a1.l996; Karsten and Roth, 1998; Martin, 1991; VanWeert, 1996 and 

Hidgon, 1994). According to Heinich, et al. (1996:228) the term computer literacy 

means "the ability to understand and use computers." They also explain that computer 

literacy instruction incorporates three types of objectives such as knowledge, skill, 

and attitude. The knowledge objectives include understanding of the terminology, 

identifying the components, describing computer applications, and analysing social 

and ethical issues concerning the use of the computer. Heinich et al. (1996), further 

state that the skill objectives include learning keyboarding and the ability of the 

students to use computers for different applications such as word processing, 

searching databases, and retrieving information. Tiene and Ingram (2001) express 

similar sentiments. 

Moreover, Higdon (1994: 436) noted that the definition of computer literacy depends 

on the computer literacy course, program, or focus of the teaching process. She points 

out that if the focus is science based then the computer literacy skills become more 

specialised in nature. But she concurs with other researchers (Heinich et al. 1996, 

Abas, 1995; Karsten and Roth 1998) that word processing, spreadsheets, database 

creation and usage are the basic skills that are necessary for any student to learn in a 

computer literacy course. 

Abas (1995:156) reported a computer literacy program that was highly participatory, 

known as the Malaysian computers in education project. According to Abas (1995), 

the Malaysian government funded this computer literacy project. The aim was to 

involve secondary students actively in learning with computers so as to acquire 

computer skills, and to understand the computer literacy content. The project team 

used the computer syllabus prepared by the Ministry of Education, trained teachers, 

and supplied hardware and software to schools. In this study, the students were 

expected to cover the following topics in the computer literacy syllabus: introduction 

to computer systems such as graphics, types of computer systems like spreadsheets; 

computer systems and operating for example database management system; teaching 

systems including introduction to programming. The students were also supposed to 
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learn how computers process data, the effects of computer use and computer ability, 

its effects on lifestyle, including computer misuse and abuse, different application 

packages and computer use in the future. In addition, the students were expected to 

learn word processing and explore computer careers (Abas, 1995: 153). 

Despite the government effort to provide computer literacy course to students, the 

project was not effective. Abas noted several problems associated with the project 

such as lack of trained teachers, frequent transfer of teachers, ineffective in-service 

course organised for teachers, security of resources and hardware. However, the 

research findings by Abas (1995) from a developing country provides useful 

information that the researcher will use during field investigation on the use of 

computers in Nyanza Province to examine whether computers are used in the same 

way. Whether the same problems identified by Abas (1995) are prevalent in schools 

to be investigated. Nevertheless, as a result of these computer education Abas (1995) 

reported that students learnt a lot of skills. They gained knowledge of computer 

literacy skills, and they enjoyed the computer classes. Both the teachers and students 

were highly motivated and significant achievement was realised. 

In another development, the aim of teaching students computer literacy skills was also 

advocated in Kenya. In 1996, the Minister for education Joseph Kamotho announced 

a plan to incorporate computers into the public secondary school curriculum. The 

Minister noted that computer skills would enable Kenyan youths that pass through 

secondary schools to be computer literate. The Minister further emphasized that 

students would be able to learn all computer literacy skills. These skills he believed 

would enable the students to compete favourably for employment in the world market 

and prepare them to pursue advanced studies in Information Technology (Daily 

Nation Newspaper, 1996). 

However, teaching students computer literacy skills also requires schools to integrate 

technology into the whole school curriculum. This would provide all students with 

opportunity to participate in computer literacy programs. For example, Blomeyer 

(1991: 123-124) describes an integrated computer literacy program he found at 

Hilldale Community High School in America. He conducted a case study in this 

school to assess the use of computers. Blomeyer found that Hilldale had a course in 

computer literacy for all new students. Blomeyer observed that all students were 
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expected to be familiar with computers, their history and essential vocabulary 

involved. In particular, the students were also required to: learn about the impact of 

computers on society; vocational implications and controversial issues such as privacy 

and electronic crime; to interact with computers by practising keyboard skills; to 

observe and write simple programs, and to apply computer skills in related subjects 

areas. The implementation of computer literacy at Hilldale was guided by a goal 

which stated that: "an infused computer literacy program taught across Department by 

all staff reaches more students and diminishes negative impact upon curriculum." A 

similar study will be carried out by the researcher in secondary schools in Nyanza 

province to find out how teachers integrate and use computers for literacy programs. 

2.11.3 Using the computer to learn how to use word processing 

A word processor is a writing tool just like a pen or a pencil. It is a valuable tool used 

in all introductory computer literacy courses. It is also a powerful versatile tool that 

can save and recall typed information. Using a word processor saves time, facilitates 

revisions and improves students' writing. A word processor makes changes easy by 

erasing, moving and copying text, and all other ordinary typing tasks may be done 

quickly and efficiently (Nicholas, 1996; Owston and Wilderman, 1997; and Zhang, 

2000). In addition, a word processor allows students to easily revise and edit their 

composition, thereby avoiding too much recopying ofthe work. This exercise enables 

students to demonstrate pride in producing legible, neat and attractive piece of work 

as they practice word processing skills. At the same time, word processing helps to 

eliminate the physical barriers that students experience as they struggle to make 

letters. When the students are working teachers are also able to view students' work 

on the monitors without interfering with the exercise. On the other hand, Zhang 

(2000) noted that students taking science subjects were not encouraged to use word 

processing extensively. Therefore, (Heinich et al. (1996:226) stressed the need for 

every student to be familiar with word processing skills because it helps to improve 

students writing skills, reading and composing stories. Consequently, many 

researchers have been concerned about the capabilities of computer word processing 

to improve students' writing skills. 
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2.11.3.1 Using Word Processor to improve writing skills 

Synder (1993:58) reports on a comparative study in which the writing produced with 

a word processor was compared to writing with pens. The aims of the research were 

focused on the quality of work concerned with effects of word processing on written 

products. The researcher used a controlled comparative study to investigate effects on 

quality. Synder (1993) noted that the exercise involved drafting or composing work 

first with a pen, and then the text was transferred to the computer. The participants 

were required to write short essays. The work was collected and analysed for about 

four weeks. The results of the study showed that writing of weaker students improved 

with computers. Other results indicated that gifted students benefited the most. 

In another instance, Synder (1993:58) reports on a case study research in which the 

participants were expected to acquire word processing skills at the same time as they 

produced computer text to be compared with their essays written by pen. After the 

analysis was done, the results showed that the writing quality of fast typists was 

significantly better than quality of slow typists. Synder (1993) concluded that studies 

in word processing should ensure that students type at least as fast as they write 

before using computers for writing. The researcher observed also that learning how to 

use the word processor and mastering keyboard skills could interfere with the quality 

of the text produced. 

Furthermore, Ronald and Widerman (1997:202-218) conducted a three-year 

experimental study to provide empirical evidence of the impact of word processing on 

the quality of students' writing and on classroom processes as an integrated part of the 

elementary curriculum in Canada. The purpose of the study was to investigate 

whether extensive experience with and ready access to word processing could lead to 

improvement in students' writing. The researchers used a comparative study of two 

groups of students. One group consisted of 52 with experience with computer skills, 

and had access to computer for use at any time. The other group of 5 8 students had no 

experience of computer usage and wrote most of their work by hand. Data analysis 

was done qualitatively and quantitatively. The results were grouped under: assessment 

of writing quality, volume of writing, use of computers, length of composition, 

students' writing practices and teachers' practices. From the results, the researchers 
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concluded that the there was a great improvement in writing quality of the students 

who had experience with computers skills as opposed to those who had no experience. 

This was due to the fact that students who scored high marks had access to computers 

before the experiment was conducted, while those who scored less marks had no or 

little knowledge of the computer. They also noted that the use of a word processor 

contributed greatly to the increased quality of the experienced students' writing skills. 

Similarly, Zhang (2000: 467) conducted a one-year case study to provide more 

evidence that using a word processor would produce useful results when measured 

over a longer period of time. The researcher aimed to determine the effect of word 

processing on the learning of writing skills of students with learning disabilities. The 

researcher used a special software computer program designed for students with 

learning disability in mastering writing skills. Zhang (2000) realised that these 

students had difficulties with constructing sentences, spelling, developing main ideas, 

forming paragraphs, and certain other mechanics of writing. In addition, Zhang noted 

that these students were not motivated to learn and were not even enthusiastic for 

almost all the academic work. Quite often they did not participate in writing or 

reading exercises. In order to help these students to be actively involved in writing, a 

special writing curriculum was designed to include 'ROBO-Writer' as the writing tool 

for these students. The students practised the exercise three times a week for twenty 

minutes per period, under the supervision of the teacher in the lab. The results of the 

study indicated that students' motivation in writing skills increased. Some of them 

produced well-written pieces of work. They also demonstrated positive attitudes 

towards writing and some of their work was neatly composed. For example, Zhang, 

(2000) observed a very good piece of writing produced by one student who used to be 

lazy and behaved badly in class. This student wrote a composition of three hundred 

and fifty words within twenty minutes, something he could not do before. The story 

had very few spelling mistakes and included some compound sentences (Zhang, 

2000:473). 

In conclusion, Zhang (2000) noted that the special programme ROBO-Writer 

designed for these students showed very encouraging results and helped to meet the 

special needs of students with learning difficulties. Zhang suggested that specially 
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designed tools should be created to help meet the educational needs of disadvantaged 

learners and that teachers should be involved in designing such curricula, 

2.11.3.2. Using Word Processor for revision work 

Computer word processing has also been used in the classroom as a tool for revision 

work, Synder (1993:59) observed a strong interest in the effect of word processors on 

revision of class work, This was revealed by a number of comparative and case 

studies documented by Synder (1993), These studies examined the effects of word 

processing on revision patterns and the quality of the writing produced when word 

processors are used, The results showed an increase in the frequency of revision 

exercises, The other findings revealed that a small number of students did not increase 

their revision exercise when using word processor. Other results indicated less 

revision with word processor alone, but the revision was more effective when a 

prompting program was incorporated in the word processing software, which 

encouraged learners to carry out revision exercises. 

2.11.3.3 Using computers to learn Spreadsheets 

Heinich et al. (1996: 237) defines a spreadsheet as a page of rows and columns that 

displays word, numeric, and formula entries, According to them, a spreadsheet can be 

used to record, average and manipulate data, They point out that spreadsheet 

programmes are easy to use tools that should be exploited by teachers and students to 

create graphics from numerical data, At the same time, Alessi and Trollip (1991: 249) 

add that spreadsheet can also help teachers to budget and to carrying out evaluation of 

students' examination results, In this connection, Ken and Anderson (1990:83) report 

that "a teacher may use a spreadsheet that enables her to enter marks for tests 

throughout the year and automatically calculates class averages for each test as well 

as maintaining an ongoing average for each student." Similarly, they say that 

"students may use a spreadsheet to compare the return on funds invested at various 

rates of interest, and work out income when different taxes are applied to the interest 

earned," Ken and Anderson (1990) feel that the real power of spreadsheet lies in the 

way students can ask "What if' questions, This question helps to stimulate students 

thinking skills and lead the learners to other uses of the spreadsheet. The use of 

spreadsheets is most applicable in school subjects such as business and economics, 
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Students can also use spreadsheets in "problems involving time, distance, and speed 

and relationships between sides, diagonals and angles in two-dimensional figures or 

edges, faces and verticals in three-dimensional shapes" (Ken and Anderson, 1990: 

84). The use of spreadsheets helps students to plan, predict, and to explore given data. 

Therefore, in order for the students to learn and benefit from the capability of 

spreadsheets effectively, the teacher needs to play an active role. As the students work 

with spreadsheet, the teacher should be able to encourage them to explore, challenge 

their hypotheses, and help them to evaluate their prediction. From the contribution of 

Ken and Anderson (1990), the use of computers to teach spreadsheets would be 

effective in helping students in Kenyan secondary schools to learn subjects like 

business education taught in fonn one, and Economics taught in fonn three and form 

four if the computer could be integrated into the curriculum. This would help to 

prepare school leavers who opt to pursue advanced commercial courses and even 

those who join higher education studies in economics and accountancy. 

2.11.3.4 Using computers to learn programming 

Computers have been used in secondary schools in developed counties like America 

for the purpose of teaching programming. This is especially true at secondary level 

(Aikin, 1992). It is claimed that programming skills will lead to a better or more rapid 

development of higher cognitive skills to "improve thinking, comprehension of basic 

concepts, problem-solving abilities, planning ability and precision of expression and 

to lead to the discovery of powerful ideas"{Alkin, 1992:896). Moreover, Underwood 

(1994) adds that Logo programming provides an environment for the exploration of 

mathematical concepts. Secondly programming skills will be useful in helping 

students to find employment and to prepare some students to proceed for more 

advanced college courses (Aikin, 1992:896). In addition, McCoy (1996:438) reviewed 

several studies on computer-based mathematics learning and found that programming 

Logo was used to improve geometrical knowledge. McCoy (1996) noted the 

importance of teaching students programming skills and reported that in learning 

programming, students write their own programmes and create mathematical models, 

then the computer provides immediate feedback to assist them in exploring and 

refining their knowledge. 
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Similarly, Makau (1999: 16) noted the value of learning programming skills. Makau 

feels that some aspect of programming should be taught in secondary schools in 

Kenya. He reports that programming has grown into a profession just like 

accountancy, law or medicine. But he regrets to point out that while professions like 

law and accountancy are integrated into the school curriculum, there is almost nothing 
c 

in the curriculum to prepares students to go into programming. He believes that 

students who start programming early in their formative years are more likely to be 

better programmers than those who start after matriculation. 

In addition, the need to teach students programming properly using quality materials 

has also been pointed out by researchers. For example, Cheng-Chih Wu, Lin and Lin 

(1999: 225) report that the quality of programming textbooks needs to be examined in 

order to understand how programming examples are used in the textbooks to explain 

to the students problem-solving concepts. Cheng-Chiu Wu et al. (1999:225) report on 

a study they conducted to examine 16 high school computer-programming textbooks 

used in Taiwan. The purpose of the study was to look into the nature and the 

presentation style of programming examples in the textbooks. The researchers based 

their examination of the presentation styles of programming into four major problem

solving steps such as: "problem analysis, solution planning, coding and 

testing/debugging." According to the report, the textbooks were examined by two 

groups of people: the authors and a high school computer teacher. Furthermore, the 

assessment focused on the programming examples contained in each textbook. 

Cheng-Chih Wu et al. (1999) designed three types of questions to guide them In 

assessing the programming examples objectively and systematically: 

What type of the problems is solved by each programming example? 

In what form is each problem-solving step presented in an example? 

Which of the four problem-solving steps are specifically described in each 

example (Cheng-Chiu Wu et al. 1999:229). 

In addition, the researchers prepared a list of items that they referred to in relation to 

the three questions. The results of the study were then compared and indicated that the 

problems solved by all the examples in the programming textbooks included 

mathematics problems, graphics problems, syntax-oriented problems, and real-life 

68 



problems. Other findings showed lack of detailed explanation of some of the problem

solving steps, in particular problem analysis and testing/debugging. Moreover, other 

results revealed that most of the authors of high school computer textbooks were not 

trained in computer science but had attended in-service courses. Finally the 

researchers recommended that in order to improve tre quality of computer 

programming textbooks for high schools in Taiwan, a list of review criteria should be 

set up. This recommendation is quite in order more so for developing countries like 

Kenya where there is lack of qualified teachers to write computer programming text 

books and consequently use books donated from developed countries and no one 

knows whether they are relevant to the needs ofthe students. 

2.11.3.5 Using Computers to maintain Databases 

A Database is a computer program intended to keep information in an ordered form 

like a filing system. It is simply a collection of related information organized for 

quick access to specific items of information. Heinich et al. (1996:408) feel students 

in schools need to learn how to manage information, to retrieve information, to sort 

out resources, to organise information and to evaluate their findings. Heinich et al. 

(1996) add that a database is a versatile and easy to learn computer tool. He believes 

that students can access databases for inquiry and research studies and at the same 

time, they can create their own databases. For example, he says that students can 

design information sheets and questionnaires to collect data, put in relevant facts, and 

then retrieve the data in different ways. Heinich et al. (1996:232) believe that once the 

students complete constructing databases as part of their learning exercise they are 

able to engage in higher-level thinking skills as they analyse and interpret the data. 

However, Ken and Anderson (1990:75) point out that if the students have never used 

a database programme before, it is better for the teacher to start by obtaining a 

database or creating one for them instead of expecting learners to create their own 

databases. Students need to have time to consider questions related to planning and 

design of databases before they can embark on any assignment. According to Ken and 

Anderson, the process of learning database can be broken into three stages. In the first 

stage the students learn using a database created by somebody. Secondly the students 

build their own database in which the record format has been designed and tested by 

the teacher. And third, the students investigate the database subjects and then design 
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the record format for themselves before building their own database for use. Ken and 

Anderson (1990:74) report on the role of the teacher in using database as a learning 

tool. They identifY five important major roles that the teacher needs to play in helping 

students to learn database skills. Such roles include: 

Teacher as a planner: must link database lesson to the subject matter related to 

the curriculum, to be familiar with the operations of database, experiment with 

various databases and lesson ideas, and consult with other teachers who use databases. 

Teacher as Facilitator: should be familiar with the subject matter being studied 

and be conversant with operating database program in order to assist students having 

difficulties, and to carry out some evaluation. 

Teacher as Guide: should be able to use questioning strategies to guide students 

to higher levels of thinking or to the application of different strategies. 

Teacher as Manager: must be able to prepare the necessary disks and classroom 

resources and collect other relevant materials for students to use in other areas as in 

decision-making. 

Teacher as participant: Accept assistance and ideas from students as part of the 

collaborative environment and provide learners with plenty of opportunities to learn. 

In conclusion, the teacher needs to exercise tolerance and patience to help students as 

they learn database management. The teacher needs to train the students to recognise 

and appreciate databases, and understand that the ability to use a database effectively 

is a skill valued in the job market (Ken & Anderson (1990: 74). 

Research studies confinn that teaching and learning database is useful and beneficial 

to both teachers and students. Davis (\995) cited in Berson (1996: 493) describes the 

result of a small-scale experimental study he conducted using ninth grade students 

studying social studies. The students were exposed to computer-assisted instruction 

using a time-line database and concept-mapping program. The researcher used two 

groups of students. The results showed a significant improvement for students using 

computers compared to the control group. The students in the experimental classes 

demonstrated "increased academic achievement, motivation, self-directed thinking, 

self-initiated activity, construction of memory, analytical analysis, and collaborative 
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peer interaction." Other results indicated that the experimental students demonstrated 

positive attitude towards the content and instructional design. Moreover, teachers 

acknowledged the potential of computer database in teaching social studies compared 

to using conventional methods. They noted that computer database enabled them to 

plan their work carefully in order to restructure the learning environment. Thus, 

computers were integrated and used successfully in teaching and learning information 

handling skills. Students learnt by doing, acquainted themselves with information and 

created databases. Such usage of computers in education would be useful if 

implemented in Kenyan secondary schools. 

2.12 Integration and use of compnters in curriculum subjects 

Computers have been used in developed and developing countries as an instructional 

medium to improve the quality of teaching and learning. As such computers have 

been incorporated into many school subjects and are widely used for direct instruction 

in science experiments, mathematical calculations, social studies, languages, graphics 

and many other subjects (Sakamoto and Miyashita, 1996; Heinich et al. 1996; and 

Johnson, 1996). 

2.12.1 Learning mathematics with computers 

Hunter (1994: 510) reports that, in America, there is a generation of elementary and 

secondary students who lost interest in mathematics and science despite the fact that 

educational technology like computers are available in the schools. Consequently, 

there have been continuous calls for creative and innovative approaches to the 

teaching of mathematics and science to enable students to understand these subjects 

better. However, McCoy (1996:438) reviewed several studies on computer-based 

mathematics learning and found that computers have been used to teach mathematics 

in three distinct ways: programming logo, computer assisted instruction (CIA) in the 

form of Micro worlds and as mathematics education tools. 

The problem with the teaching of mathematics has been a concern to the USA 

government. Clark (2000: 179) reports that the National Centre for Education 

Statistics (NCES 1998) revealed that few teachers used computer-based technologies 

for teaching purposes, and that computers were not integrated into most instructional 
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curriculum. Therefore, following mounting concern about the low performance in 

mathematics by students in middle and high schools in America as reported by Hunter 

(1994:510), Azita (1999:33) carried out an investigation to examine the extent to 

which computers were being used by middle and high school mathematics teachers in 

the state of Mis~ouri. The aim of the study was to find out how frequently teachers 

used computers in their classroonis and to establish specifically the purposes for using 

the computer, and to identifY the factors influencing teachers' decisions about the use 

of computers. Azita (1999) adopted a questionnaire survey method to collect data. 

The study involved one hundred and eighty one participants. This sample included 65 

middle and 116 high school mathematic teachers representing 65 school districts from 

urban, rural and suburban areas. After data analysis, the results indicated that teachers 

did not use computers for any other purpose apart from drill and practice. Azita 

established that teachers did not have adequate knowledge about when and how 

computers could be used in teaching and learning mathematics. Further analysis 

showed that teachers were also not effectively trained in the use of computers to teach 

mathematics. Azita suggested that there is need to encourage teachers to find more 

time to teach with computers and thereby to interact collectively with students as they 

learn mathematics. Azita recommended the integration of computers into mathematics 

curriculum in order to provide a problem-solving environment for the learners and the 

teachers. Azita believed this would instil a sense of being more responsible and 

committed to the use of computers in teaching and learning mathematics. 

In conclusion, the researcher noted that mathematics teachers were not adequately 

trained in the use of computers and, therefore, were not convinced about the 

usefulness of computers in their lesson presentation. Further results indicated that 

teachers did not recognize the potential of computers in enhancing the curriculum 

they teach. Due to lack of teachers' positive beliefs on the capabilities of computers to 

improve students learning mathematics, and their ineffective training, Azita suggested 

that teachers must be competent and have confidence about their understanding of 

mathematics content. Azita felt also that teachers must posses adequate knowledge 

about the pedagogical issues related to teaching mathematics content effectively. 

Azita stressed that if teachers are to improve the standard of mathematics education, 

they should have access to computers and they should have adequate knowledge 

about the software and its capabilities. They should also be conversant with the use of 
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computers in teaching and learning. Above all, Azita recommended that in-service 

training on new technologies should be provided to maths teachers. And lastly, he 

recommended that there is need for teachers to be supported by their communities in 

order to perform their work effectively. 

2.12.2. Learning science with computers 

Teaching and learning science, whether in developed or developing countries, 

requires the use of various teaching aids/apparatus. Again, in most areas of science 

education, the use of technology is quite acceptable and highly recommended to 

enhance learning. Researchers have pointed out the capabilities of computers to 

improve students' scientific knowledge. For example, Woodrow (1994:579) noted the 

value of integrating technology into science teaching and stated that "computer-based 

technology gives science teachers access to a rich variety of textual materials and 

graphic information." Woodrow (1994) explained that the use of computers provides 

new instructional strategies which the teacher and students can employ. This includes 

sophisticated laboratory and simulation tools. 

Yet many science teachers shy away from incorporating technology into their 

teaching and learning process despite the availability of computers in the schools. 

(Clark, 2000: 179) pointed out that few teachers used computer-based technologies for 

instructional purposes and that computers are not being integrated into most 

instructional curricula. Heinich et al. (1996:236) noted that advancements in 

technology have now made it possible to integrate computers into the school 

curriculum and hence into the teaching of science. He stressed that the emphasis in 

teaching and learning should now be on providing learners with the opportunities for 

problem solving. This, he believed should include cooperative learning methods 

which may not necessarily require additional special training on the part of the users. 

He further stated that computers are now more of a natural tool to use in teaching and 

learning because a wide variety of software is available. This provides students with 

experiences to work together to solve complex problems. He also believes that when 

the computer is integrated into the curriculum, students will be able to incorporate 

several different types of computer applications to explore a problem in a particular 

field. So the traditional method of teacher-centred instruction used by most teachers 
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will change. The students will learn by doing which is the corner stone of all science 

learning. The students will also learn to explore topics in science and create 

meaningful learning experiences for themselves (Heinich et al 1996:236). 

When the computer is integrated into the classroom the role of the teacher changes 

from that of the information provider to that of a facilitator of learning (Clark, 

2000: 180). For example, to integrate technology into teaching and learning 

effectively, Heinich et al. (1996:136) suggests (a very simple integration approach as 

an example) that the teacher could give students an assignment to prepare a report on 

ecology. A group of students would use a computer database to search for resources 

to use in compiling the report. They could also send electronic messages to people in 

various places requesting relevant information. In addition, the students could use a 

data base program to store and sort out their information. At the end of their research 

they could use a word processor and hyper media program to prepare a written 

document. Lastly, the students would use a projector to display their findings to the 

rest of the class. In this type of computer integration into learning science, Heinch et 

al. (1996) emphasises that the teacher must provide opportunities for learners to 

complete their work and learn effectively. If this strategy is to be effective, the teacher 

needs to plan in advance to integrate the computer into teaching and learning, prepare 

good learning environment for the students, and work in collaboration with the 

students during the research period. After the presentation, the teacher could organize 

for a science quiz session for all students or give further assignments. 

In another instance, Christman and Badgett (1999:135-143) carried out a comparative 

study to evaluate the effectiveness of CAl on the science achievement of American 

students following two different teaching methods. The assessment covered four 

subject areas: General science, Physics, Chemistry and Biology. The participants were 

drawn from urban, suburban and rural secondary schools. The sample included a total 

of 2343 students. The purpose of the study was to establish the differences that 

existed between the academic achievement levels of science students who used 

computer-assisted instruction and those who used traditional approaches to learn 

biology, general science, chemistry and physics. The experimental group that used 

systematically designed traditional instruction supplemented with CAl obtained 

significantly better academic achievement compared to the control group that adopted 
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a conventional teaching approach. Further results indicated that CAl was more 

effective among science students living in urban areas followed by those in suburban 

and those from rural areas had the lowest test score. In conclusion, Christman and 

Badgett (1999) appealed for more research to establish whether CAl could be more 

effective or ineffective among groups of students or within certain academic areas so 

as to support effective use of CAl in science subjects. This study is potentially 

relevant to the proposed study in Kenya because it will also consider differences in 

computer use among urban, suburban and rural schools. In fact, some of the apparent 

limitations of the Christman and Badgett study will be used to guide the data analysis 

in the Kenya study. In particular, the Kenya study will take into consideration the 

differences in the availability of computers between urban, suburban and rural 

schools, a factor that seems to have been overlooked in the Christman and Badgett 

( \999) study. 

Researchers who support computer integrated learning in science subjects apparently 

generally do so because of their conviction that one kind of medium will supplement 

and improve the effectiveness of another media, thereby making the teaching/learning 

period an exciting experience to both the teacher and students. The use of a variety of 

media seems to improve the effectiveness of media like computers (Hargrave & 

Kenton, 2001). This is because there is no single medium that is adequately suitable to 

meet all students' needs and even the most excellent technology must be frequently 

supplemented with discussions, demonstrations, displays experiments and even field 

trips. 

Similarly, McRobbie and Thomas (2001:142) conducted an experimental study to 

investigate the factors that influenced teachers and students to use Microcomputer

Based Laboratory technology in chemistry lessons. The participants were drawn from 

an Independent high school located in a Metropolitan city in Brisbane, Australia. The 

sample of the study consisted of 12 males and 9 females (15-16 years) studying 

Chem istry as part of a general science course in year eight, nine, and ten. The 

researcher used two types of experiments that involved the use of MBL and covered 

topics such as: boyle's law, pressure-volume relationship in gases, and pressure

temperature relationship in gas. 
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These scholars used video recordings, tape recording and face-to-face interviews to 

collect data. At the end of the experiment the data were analysed and the results 

showed mixed responses. In the first place, the subject teacher supported the use of 

MBL to learn science but was not ready to change her methods of teaching science. 

She believed in a teacher-centred approach. For example she responded "I feel most 

comfortable with a teacher-centred environment" and "I only feel comfortable when 

its' teacher-centred," Moreover, some students responded positively. One student said 

"I like how we are being taught" ---practical work is used "to prove theories that we 

are doing in class"- -most of them are done to prove a point"- - "it's a break from the 

textbook" - -"more than anything else they are more enjoyable." At the same time 

some students did not like the use of Microcomputer-Based Laboratories. One of the 

students said "I just saw the computer as a measuring device." 

Such opposing views about the new technologies indicate that there is need for 

background studies to be undertaken before an experimental study is carried out. 

Starting from the teacher would be an ideal approach. Once the teacher is comfortable 

with the technology, the students will also be willing to use the computer because 

they will have seen the teacher using it in teaching them. The experience of the 

teacher is also an important factor to consider. In this experiment the teacher was not 

trained in computer applications and did not regard the technology as a potential 

medium to improve students' scientific knowledge. Therefore, for any meaningful 

learning to take place in an innovative venture like the use of MBL, the role and 

experience of the teacher needs to be examined carefully. The implementation of 

computers in education cannot be effective if teachers are not ready for using the 

technology. Teachers' beliefs and fears about new technologies like the MBL in 

learning science need to be addressed first before an experiment is undertaken. 

Although computers have been widely recognised as a potential tool for teaching and 

learning science subjects, the effective utilisation of the program is required if 

students and teachers are to benefit. Hargrave and Kenton (2000:47) feel that what has 

been lacking is instructional methods that take advantage of the computer and engage 

students in advanced ways of thinking. The educational value of computer 

programmes depends on many factors in a similar way to traditional instruction. Some 

of these factors include: the content of the program; its relevance; the teachers' ability 
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to use and to guide the students; students' own ability and interests to learn; and the 

different application techniques employed by the teachers. 

The availability Or non-availability of the above factors contributes to the success or 

failure of computer program integrated learning. In this connection however, 

Hargrave and Kenton (2000: 47-56) report some procedures to be followed in which 

the teacher's role is only to guide the students, prepare the learning environment and 

take part in the program with the students. They highlight specific value attached to 

effective ways of using a computer simulated laboratory that involve: 

• Preparatory activities on the part of the teacher, 

• Pre-Instructional simulations and 

• Post-Instructional simulations 

According to Hargrave and Kenton (2000:47) computer simulations are used to teach 

students many topics in science subjects, because the "mental and physical dexterity 

required to use a simulation that engages students in learning." Hargrave and Kenton 

(2000) report that simulation is often used to stimulate students' interest in a topic in 

order to promote active learning of problem solving and the study process. As such, 

computer simulations have been employed in science education to teach students 

about "cardio-vascular circulation, fire, heat, velocity and electricity." All these 

require careful planning and preparation by the teacher in advance. Effective use of 

computer simulations depends upon the teachers' ingenuity in bringing to bear on the 

materials those aspects of their students' experience that make the program important 

and significant for them. Hargrave and Kenton (2000) recommend that when the 

tcacher plans to use computer simulations the students should first learn the content of 

the lesson. They suggest that the teacher needs to use appropriate traditional teaching 

methods such as lecturing to present the essential important information to the 

students. Then the computer simulation is used either to supplement the content or to 

reinforce what the teacher has taught. The scholars also believed that an appropriate 

computer simulation could be the main source of information and understanding for 

students. 

77 



2.12.2.1 Pre-Instructional Simulation 

Pre-instructional simulations are one special form of pre-instructional strategy, that is 

a strategy for preparing students to learn. In a general sense, pre-instructional 

strategies fall into four categories: overviews, advance organizers, questions and 

statements of learning objectives. Each of these strategies can be an effective way of 

focusing students' attention on the important things they are to learn and motivating 

them to engage in learning. 

Furthermore, Hargrave and Kenton (2000:50-51) explain that pre-instructional 

simulations provide students with the opportunities to develop new conceptions. For 

example the scholars explain that before formal teaching "about photosynthesis, 

students in a fourth grade class use a computer simulation about how plants receive 

nutrients." Hargrave and Kenton (2000) believe that using the simulation prior to 

formal instruction allows the students to activate or test their experience about plant 

nutrients or start to develop a personal conception about plant nutrients. In this usage, 

pre-instructional simulation can serve as a foundation for further learning and assist in 

the development of students' detailed knowledge about the topic. During this time the 

teachers' role is to provide more assistance to the students to learn effectively from 

the simulation program. 

2.12.2.2 Post-Instructional Simnlations 

Hargrave and Kenton (2000) explain that post-instructional simulation is used to test 

students' knowledge of content. They also emphasize that post-instructional 

simulations place students in unique and specific learning roles in which they must 

activate or utilize previously acquired knowledge. They give a vivid example of how 

computer simulation could be used after the teacher has taught a lesson on the 

respiratory system. Students in a biology class use a computer simulation to review 

the functions of each organ in the respiratory system. So in this way, these scholars 

report that simulation is used to reinforce students' knowledge of the content 

presented during formal teaching. I support their point of view with my experience 

with using media like cassette tape recording that teachers can use either to introduce 

the lesson, as the main part of the lesson or to reinforce what the teacher has taught. 

During post-instructional simulations there is a need also for the teacher to assist the 
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learners to benefit from computer simulations by checking if they are identifying 

specific points discussed before and clarifying what was not understood by the 

students so as to elaborate on it. 

2.12.3 Learning social studies with computers 

Computers have also been used successfully in teaching and learning social studies. 

This includes using technology to teach subjects like economics, geography, history 

and languages to mention a few. Some of the early studies found positive gains in 

secondary students' performance and attitudes towards the subject matter, and in 

using computers for storage and retrieval of information compared with using 

traditional teaching methods. According to Berson (1996:489) computers have been 

integrated effectively into learning games and simulations in social studies. He reports 

that computer simulation enables students to engage in activities that are not easily 

taught adequately by traditional approaches. For example Berson (1996) reports on 

the secondary school students involved in the creation of computer-based simulations 

to represent system dynamics. The students in an experimental course on War and 

Revolution were introduced to the Structural Thinking Experimental Learning 

Laboratory With Animation. The students engaged in model construction that 

required the use of analytical and problem solving skills. Berson (1996) noted that 

students created and revised models of political-social events. The impact of this 

curricular approach on students' content knowledge and higher order thinking skills 

was not determined empirically. Berson (1996486-487) believed that simulation 

facilitates the development of students' problem solving skills, and puts them in the 

role of decision-makers. By using the computer students can gain access to expensive 

knowledge links and broaden their exposure to diverse people and perspectives. He 

feels also that simulation improves students' higher level thinking skill development, 

and exposes learners to information that widens their knowledge about the content 

area. Berson acknowledges the power of computer simulation to motivate students, 

and to improve their intellectual curiosity, sense of personal control and perseverance. 

In addition, Berson (1996:491-493) states that the major reason for integrating 

computers into the social studies curriculum is the belief that computers encourage 

problem solving and facilitating an inquiry-driven approach to leaning. A study by 
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Crozier and Gaffield (1990: 72-77) cited in Berson (1996:493), found that integrating 

computers into the social studies curriculum aids learners in the development of 

"historical imagination, skills of critical analysis, and understanding of complexity of 

American history." Further results indicated that students increased their imagination 

and creativity and the computer encouraged them to develop insight, to examine 

relationships and to analyse patterns reflective of their thinking about historical 

processes. This is a clear example of the ability of appropriate computer simulations 

to engage students in higher order thinking-one of the important aspects of productive 

teaching and learning. 

Moreover, in a recent study on the use of computers to learn social studies, Addison 

and Fridman (\997:\57-\60) carried out research with students from Westridge High 

School in South Africa to examine the use of specialist software in teaching 

accounting. The aim of the study was to contribute to an understanding of ways in 

which computers might be employed to address pressing educational concerns in 

South Africa, and in particular the use of the new software for teaching Accounting 

skills in secondary schools. The sample of the study included 22 boys and 33 girls. 

The researchers used a special locally developed accounting software package for 

three to four weeks. The students worked in pairs. At the end of the study, the 

students were each given a questionnaire based on the study package. Data analysis 

showed that student's knowledge of accounting increased and the students were 

motivated and enjoyed using computers to learn accountancy. Despite the learning 

gains by most ofthe students, the researchers noted several problems such as lack of 

enough facilities in the computer centre for all students to work comfortably and 

independently, the weaker students did not benefit, and students' attention was also 

distracted by the noise from the printer. Furthermore, the researchers compared the 

results of the students at Westridge High School with the result of a similar group of 

students from another school who did not use computers and there was no 

significance difference in their achievements. However, the students who used 

computers showed positive gains. The use of a specialist software package improved 

students understanding of Accounting principles, their understanding of the relevance 

of Accounting for a business, and the software enhanced interest in learning 

Accounting at schools. As a result of the positive gains of the pilot study, the 

researchers recommended another study to cover more schools. A similar comparative 
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study conducted by Klein and Doran (1999) on the use of computer simulation in 

accounting indicated high performance but that the students who worked individually 

expressed significant gain. This finding confirms (he potential of computers for 

individualized instruction as reported by Ellington and Race (1993: 222). 

2.12.4 Using compnters to improve learning foreign la.;'guages 

There is a good reason to believe that computers can be used to improve and promote 

the development of students' communication skills, more so in learning foreign 

languages such as English (Crook, 1994; Heinich et al. 1996; Herman, 1995, Hurst 

1996 and Barbara 1994). From my own experience, the computer can provide the 

learners with a ready-made dictionary. The student does not waste time looking for a 

book dictionary. The computer dictionary gives the learner instant access to word 

meanings without a time-consuming search and with less disruption of reading the 

text. It is motivating and easy for students to refer to it in all reading and vocabulary 

development. 

The value of computers is also noted in teaching and learning sentence construction, 

comprehension, composing and in creative writing. Heinich et al. (1996:242) 

recognize the ability of the computer in teaching English language and report that 

"spelling and grammar checking are available to students. A thesaurus makes it easier 

for them to find the right word for a specific situation." Far back in 1990, Ken and 

Anderson also recorded the capabilities of the computer as a tool to teach students 

communication skill and stated that: 

Computer communications provides students with an enormous 

amount of motivation for writing. There are many opportunities to 

develop skills in typing, reading comprehension, written composition, 

and oral communication. At a personal level, students begin to feel 

that they are in control and are responsible for the decisions they make (p.69) 

Thus, using computers for teaching and learning languages helps students to have 

confidence in effective communication that requires careful integration into all 

language programmes taught in secondary schools. In fact Carol (1997: 52-59) felt 

that integrating computers into teaching English language was an ideal step. Carol 
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(1997) carried out a survey in West Midland Secondary Schools in England. She used 

a questionnaire survey method to examine the use of computers in modern language 

teaching. Two hundred and fifty secondary schools received questionnaires but only 

87 Heads of Department responded and the analysis revealed several important issues 

concerning computer integration and clas~room use in the sample schools. Carol 

(1997) noted that school policy, departmental policy, availability of hardware and 

software, access, policy on planning and use of the computers by teachers from the 

language department were crucial. However, with regards to the utilization of 

computers in learning modern languages, 56% of the departmental heads replied that 

computers were an integrated part of their schemes of work. 28% were working 

towards the integration and 14% said computers were not integrated into their 

departmental schemes of work. 4% of the 14% indicated that it was up to the 

individual teacher to integrate computers into teaching and learning languages. 

Furthermore, sixty-two of the departmental heads reported that they had a whole 

school policy on the use of computers. Some of the heads recommended that 

integration of computers was best by subject topic areas, and half of the departmental 

heads suggested specific topic activities and relevant software in their schemes of 

work. Carol found also that computers were used mostly in revision work, vocabulary 

and producing text, especially writing letters. Pascoe (1994:615-617) qualitative and 

quantitative research reported similar findings but he noted specifically high gains on 

students' composition work. 

So the computer as a tool for teaching and learning has been successfully integrated 

into English language classes to help improve teaching and learning English in 

schools. The use of computer technology in language teaching could be motivating to 

students in Kenya, especially if it can be employed in teaching the Kiswahili language 

in secondary schools in Nyanza province where the standard of written Kiswahili is 

low. 

2.12.5 Using computers to learn graphics 

According to Heinich et al. (1996), graphics are two-dimensional non-photographic 

materials designed to communicate a specific message to the viewer. Graphics are 

instructional material that summarizes significant information and ideas through a 

82 



combination of drawings, word symbols and pictures. Graphics include display 

materials such as charts, graphs, diagrams, posters, cartoons and comics. In teaching 

and learning, graphics assist in focusing attention on core information and in 

conveying ideas in a manner that is easy to capture and retain in memory. Many 

researchers have also reported the ability of the computer as a tool for teaching and 
• 

learning graphics (Crook, 1994; Heinich et al. 1996; San Jose, 1995). However, 

Alessi and Trollip (1991 :38) add that new software for microcomputers makes it 

increasingly easy for teachers and students to produce graphic materials for teaching 

and learning. Alessi and Trollip (1991:38) state that there are many ways a teacher 

can employ graphics in lesson presentation. Some of these approaches include: using 

graphics as the primary infonnation: for example, the picture can be used as the 

sourCe of primary infonnation. They can also be used as an analogy: the picture could 

be the main concept and as a cue, the graphics could be used for focusing attention on 

important text information. Alessi and Trollip believe that a computer integrated 

education approach excels in graphical expressions. 

Crook (1994:22) shares these views with Alessi and Trollip. Crook (1994) reports that 

using computers as tool can offer a different and distinctive kind of experience in 

graphic media. Crook (1994) cites his own research on young children using screen

painting programs. This study suggested that the computer tools could cultivate a 

more editorial attitude towards graphic creations. Crook (1994) noted that using 

computers to produce or learn graphics extends the learners' experience of drawing, 

writing, classifying and calculating. This seemed an exciting enterprise to the 

students. Crook (1994) observed that students' classroom activities involved 

production of geometrical shapes. Moreover, Crook (1994) found that the resourCeS of 

Logo-based turtle graphics provided learners with a new device for manipulating 

some of the familiar graphic products that generated visual patterns though controlled 

execution of various computer commands and procedures. 

Consequently, San Jose (1995:211) believes that a computer integrated education 

approach is the best for teaching students graphics skills. He also points out that in the 

field of drawing and design, many professional graphics artists now rely on the power 

of computers. San Jose feels that any curriculum attempting to be complete must 

include the use of computer aided design and drawing. 
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2.13 Summary 

After examining all the research work reviewed, it is important to point out that 

computers offer the potential to greatly enhance teaching and learning in the 

classroom. But due to their complex technical nature, this potential has not always 

been realised to the full. This has been as a result of the slow pace of integrating 

computers into curriculum instruction. Teachers need to be encouraged to use 

computers so as to improve the quality of learning, to motivate students and to 

provide variety in lesson presentation rather than using only traditional methods of 

teaching. 

In this chapter I have described the research findings on the use of computers as 

productivity tools within existing school subjects or in special courses. This has 

included instruction in computer literacy skills-the ability of students to use word 

processors, spreadsheets, database management and programming. It has also been 

established that computers are widely used as a tool for direct instruction in subjects 

I ike mathematics, science, language, and in social studies. The integration and use of 

computers illustrates how it is possible to bring another teacher into the classroom to 

help to reduce the monotony of the classroom teacher's voice and in order to avoid 

students' boredom. In this usage, teachers need to be conversant and competent with 

the classroom use of technology. The emphasis should be on the need to integrate and 

use computers to help meet certain educational and specific individual needs of 

students in relation to instructional objectives and the country's national goals of 

education. 

The use of computers is now an integral part of classroom instruction in most of the 

developed countries and is regarded as a valuable tool for teaching and learning. The 

integration and use of computer has been widely argued to be capable of providing 

uniform education to all learners in the class. Students differ widely in their ability to 

learn and comprehend concepts or ideas in classroom teaching. So the use of 

computers helps to meet individual learners' needs. However, like all other media 

meant for teaching and learning, computers have disadvantages as a medium of 

instruction. For example, computer-based instruction lacks face-to-face contact. It 

cannot cover a wide area of the syllabus, and some programmes could be unsuitable 

to students (especially commercially produced programmes). 
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Despite some of the limitations, computers furnish fresh curricular resources. They 

can provide teachers and students with opportunities to learn by discovery, and to 

improve in various subjects. In science for example, computers are usefulin carrying 

out complex scientific experiments. They excel in graphical expressions. Computers 

~ncourage students to want to learn. The use of computers has enabled many students 

to improve their communication skills. If used appropriately, computers could help 

teachers and students to improve the quality of learning. Consequently, effective 

utilization of classroom computers requires a dynamic integration process, whereby 

programs and uses are adapted over time to increase total instructional efficiency. To 

achieve this, computer software applications need to provide relevant and quality 

materials to be integrated into teaching and learning. 

The main purpose of this review was to identify and examine various ways in which 

computers have been used and integrated into teaching and learning. It has examined 

previous studies in developed and developing countries which merit further 

investigation in relation to Nyanza Province. This review has indicated that the 

computer is a powerful tool capable of improving the quality of learning science, 

mathematics, and excels in graphical expressions. The review has supported my 

research work by identifying two main questions to be explored in the case studies in 

Nyanza Province, Kenya. For example, the study by Clark (2000), and Zhang (2000) 

indicated that computers were used into the classroom teaching and teachers were 

actively involved, and collaborated with learners. In my studies, I will investigate and 

examine how teachers use computers and explore issues of whether computers are 

integrated and used for similar reasons in Nyanza Province. In the next chapter, the 

researcher examines the factors that encourage and affect the integration and use of 

computers in teaching and learning. 
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CHAPTER 3 

FACTORS FACILITATING AND AFFECTING THE USE 

OF COMPUTERS IN SCHOOLS 

3.1 Introduction 

In this chapter the researcher discusses the factors facilitating and affecting the 

implementation of computer education in schools. It is concerned mainly with 

identifying and describing the key factors through a review of literature. As in 

Chapter 2, the factors are derived from research work in developed and developing 

countries, and other factors have been cited where necessary from my own 

experience. The factors are reviewed according to a two-fold classification of 

categories of factors: factors at school level, and factors at teacher level (Veen, 

1996:69). In addition, factors identified by (Anandra, 1998; Carol, 1997; and Chiero; 

1997), and other scholars are examined. For ease of the review of related literature, 

the chapter is organised as follows: First the chapter examines the factors related to 

the need to improve the quality of teaching and learning (or dissatisfaction with 

existing curriculum) and, the preparation of students for the future. The second factor 

concerns the knowledge and skills in computing that exists among teachers to 

implement computer technology in the schools. This is followed by a review of the 

availability of resources for implementing innovation. The next factor considered 

concerns time set aside for effective use of technology in teaching and learning. The 

chapter then examines the need to provide incentives or reward to encourage teachers 

to take part in the implementation process. Effective implementation of computers in 

schools requires support from school administration, commitment by all the parents, 

and the support from the Ministry of education. The other factors that affects the use 

of computer includes lack of teacher training and preparation in the use of technology; 

negative attitudes of teachers towards the technology, lack of equipment and other 

resources; access to resources; lack of time; technical support; motivation; cost and 

cost -effectiveness; and the organisational factor. Finally, the chapter ends by 

summarising the different effects of these factors on the effective integration and use 

of computers in teaching and learning. 
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3.2 Factors that enconrage the introduction and use of computers in schools 

3.2.1. The need for educational reform 

When the government in a developed country realises that there is something missing 

in the provision of the education offered to children in schools, or there is some 

dissatisfaction with the present education system, a common response is for the 

Ministry of Education to conduct an evaluation of the existing patterns of education. 

This helps to provide more information about whether educational policies and 

activities have been successful or not. Then the need for change or reform is 

advocated by those affected. The demand for curriculum innovation can come from 

the parents for their children to receive the type of education offered to other children 

elsewhere, or the government can initiate the innovation. In recent years any analysis 

of the need for changes concerned identification of some needs related to computer 

technology. For example, Mizukoshi, Kim, and Lee (2000) report that in Japan, the 

Ministry of Education suggested several reforms in the formal education sector. Some 

of the innovations stated that computer education was to be included in the 

curriculum. The others indicated that teaching methods were to change, teaching 

materials were to be developed, technical training was to be provided, and a support 

system was to be developed. It included also the improvement of physical facilities, 

conducting scientific research and provision of the Internet to over 40, 000 schools. 

The most important factor was the Ministry of Education's support for the innovation 

that included also compulsory computer education to all junior high school students 

and Internet connection to all primary and secondary schools by the year 200 I. 

Similarly, in South Africa, the government white paper of 1997 section 9.7 discussed 

technology education. The paper noted the need for technology education in schools 

and initiated "a pilot project to be implemented in the general education phase." The 

White paper report indicated support to "assist the Department of Education in 

developing a technology education programme for schools." 

The need for educational reform cited above were important and seems to be similar 

to the process of curriculum innovation in Kenya. For example, prior to 1984 the 

general education was organised into four sectors: primary school (seven years); 

lower secondary (four years); upper secondary (two years); and university education 
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(at least three years). This pattern of education came about after there was an outcry 

about the education system that was not meeting the needs of the learners due to 

problems related to poor methods of teaching, teacher education, resources and the 

curriculum content. The government appointed a commission of inquiry (the Ominde 

commission of 1964) to collect views and suggestions from the public and made 

recommendations for the new curriculum. This included evaluating the existing 

curriculum and teacher training programmes. The Ominde commission of 1964 

recommended the restructuring of the curriculum and the introduction of the use of 

school radio programmes to improve methods of teaching and learning in schools. 

When there was another complaint from the public about the quality and scope of 

education offered to the children, the Government appointed a commission in 1981 

chaired by Mackay to seek views from the public and compiled a report. The Mackay 

Report (1981) recommended restructuring the school system from 7.4.2.3 

nomenclature that is: seven years of primary education (grades 1-7), four years of 

secondary education (Forms 1-4), two years of higher education (Forms 5-6), and a 

minimum of three years university education, to an 8.4.4 system. The new education 

system (8.4.4) comprised of eight years of primary education (grades 1-8), four years 

of secondary education (Forms 1-4) and a minimum of four years of university 

education. The main objective of the new system of education was aimed at 

diversifying the curriculum of the entire education. The government accepted the 

recommendations and directed the Ministry of Education to make preparation for the 

implementation of the revised curriculum in 1985. So a new system of education was 

introduced which extended primary course to 8 years, a single four-year secondary 

course was created, and the minimum period of university education raised to four 

years (Mackay Report 1981). Therefore, the needs for any educational change start 

from the parents and the society at large and must be examined by educators and 

researchers in an attempt to provide possible solutions. 

3.2.2 Teachers' knowledge and skills are necessary for curriculum innovation 

Teachers who implement any curriculum innovation related to computers must posses 

sufficient knowledge and skills to teach computer literacy skills. This factor is very 

essential. Teachers must be competent to deliver the required knowledge. The public 

may demand computer knowledge to be imparted to their children but if teachers have 
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no skills, then it becomes difficult to implement computer education. Teachers must 

be competent with the use of computers in order to teach students how to use and 

learn with the computer tools. Therefore, knowledge and skills must be' present for 

any technology innovation to take place effectively (Chiero, 1997; and Carol, 1997). 

Similarly, Opie and Katsu (2000:81) reporting from Britain noted the concern of the 

Department For Education and Employment (DfEE) "to equip every newly qualified 

teacher with the knowledge, skills and understanding to make sound decisions about 

when, when not, and how" to use computers effectively in teaching particular 

subjects. 

In a similar study, Dexter, Anderson and Becker (1998:36) stressed that "for teachers 

to implement any new instructional strategy, they must acquire new knowledge about 

computer and then weave this together with the demands ofthe curriculum, classroom 

management, and existing instructional skills." In this connection, Sandholtz 

(200 I :368) gives an example of how teachers who acquired knowledge and skills of 

using computers led to increased levels of classroom implementation of computers as 

one teacher reported "I was a nonuser of computers. Turning one on took major 

effort. Now I can use one well enough for classroom use, as well as help students do 

essays, etc. on them." Another teacher said" I gained a feeling of excitement and 

being capable. I gained a sense of accomplishment a feeling that helped me try new 

ways to use technology." Consequently, teachers' knowledge and skills facilitates the 

subsequent integration of computers into classroom instruction. For teachers to make 

informed choices, Heinich, Molenda, Russell, and Smaldino (2002:212) state 

Teachers "need to be familiar with the various computer applications-games, 

simulations, tutorials, problem-solving programs, word processing, graphics tools and 

integrated learning system." 

Teachers can acquire knowledge of computing skills through in-service courses, self

instructional programs, tutorial assistance and formal training. Teachers should be 

encouraged to continue their professional development in computing. 

3.2.3 The necessity of resources for teaching and learning with computers 

The teaching and learning materials required to enabled technology innovation to 

work should be easily available. This factor is the key requirement of all curriculum 
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innovation including technology. Without the hardware and software it is impossible 

to implement changes that require such support and other teaching and leaning 

materials. According to Mizukoshi, Kim, and Lee (2000), resources are tools, and the 

support materials that are used to learn computer skills in order to acquire learning 

objectives must be provided. These materials include computers, software, diskettes, 

printers, teachers' guides, students' manuals and computer textbooks. Clark (2000: 

190) reported a common finding that "teachers wanted more software and equipment 

in their classrooms." Similarly (Zammit, 1992:59) found that "the second most 

important factor that encouraged teachers in the seven schools to start using 

computers was software availability." Therefore, based on the research findings from 

these scholars, it is apparent that provision of computers in schools would definitely 

encourage teachers to use them. 

3.2.4 The availability of time for the use of computers in teaching and learning 

Teachers must have time to implement the new technology. They need enough time to 

learn, adapt, integrate and reflect on what they do in the class with the students. 

Teachers need time to try things out, and reflect on their success and failures. They 

also need time to attend in-service courses, they need time to practice with new 

materials; and time to try out and evaluate new teaching procedures and to attend to 

their daily teaching load (Carol, 1997; Chiero, 1997; Dawson, 2000; Zammit, 1992). 

A study by Dawson (2000:67) indicated that teachers were least satisfied with time 

for the use of computers. Availability of time is very important for teachers to plan 

and work effectively. Carol (1997: 138) found that availability of computers was 

perceived as the most vital factor in building up staff confidence to integrate and use 

computers in the classroom. Other researchers have also expressed similar sentiment 

(Ertmer, et al. 1999; Hung and Chen, 1999: and Zammit, 1992). Therefore, time is an 

important factor in the successful adoption of any curriculum change. For example, a 

report by Coatzer (2001:72) indicated that the "time framework laid down for 

implementation of C2005 in South Africa in all grades by the year 2005 was 

unrealistic, because curriculum reform is a slow process" that requires enough time 

for teachers to train and digest the new curriculum. 
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3.2.5 Provision of incentives and encouragement to teachers using computers 

in teaching 

The implementation of new technology in education requires concentration and 

devotion to duty. For some teachers, performing such work to their satisfaction is 

enough incentive, but for others it may mean providing them with more assistance 

such as advice, better facilities or financial benefits and professional development 

opportunities. It is possible for failure to occur in any innovation if teachers are not 

recognised and rewarded for the work they do. There must be adequate facilities and 

consideration of the role the incentives play on the implementation of new technology 

(Struddler et al.J 999; Hung and Chen, 1999; and Parr, 1999) supported the need for 

reward and recognition for those who use technology. In this connection, Ertmer, 

Addison, Lane Ross and Woods (1999:65) report that as result of job satisfaction a 

teacher in their study reported how exciting and motivating computers were for the 

students and noted "That's my incentive-they get more excited." Another teacher 

described her own enjoyment in using computers and becoming more competent and 

remarked that" I'm so much more comfortable with it." Therefore, incentive varies 

for the individuals and reward for a well-done job could be an effective incentive to 

encourage a teacher to use computers, while others might need to be provided with 
. ' matenal reward. 

3.2.6 Teachers' participation in the initial computer technology innovation 

The success of any technology innovation program depends strongly upon the support 

and attitudes of the teachers who will perform the implementation. There is need for 

shared decision-making that incorporates teachers' input and other educators in 

educational technology innovation. However, on many occasions, education 

innovation decisions on new programs are often made by others and handed down to 

the classroom teachers for implementation. Even if there are policies spelt out 

regarding innovation procedures, practices at classroom level are another thing. 

Unless teachers who are expected to implement the changes have a say in what to 

teach to students at what level it is unlikely that the innovation will be implemented 

\\ ith fidelity and enthusiasm. Classroom teachers' role and co-operation in the 

implementation of computer education have serious implication for teaching and 
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learning. Parr (1999:280) suggests that teachers nced to be "involved in decisions 

about the place of information technology in the school in order to define their own 

objectives." 

3.2.7 Commitment by the school authority to the use of computers in teaching 

Curriculum or computer technology implementation in any school needs support and 

commitment from the school administration. Supportive leadership from the school 

authority remains essential in overcoming the fears and negative attitudes of teachers 

towards the use of technology. Even though teachers act alone in classroom teaching, 

they need inspiration and support from the Principal and Heads of Department. The 

Principal needs to provide funds to purchase the necessary materials, and to 

encourage teachers by helping them to attend seminars, workshops and training in 

order to obtain relevant information on technology. 

The Principal also needs to provide suitable facilities for effective use of the 

computers (Parr, 1999). A study by Vee (2000: 291) found that the Principals 

portrayed a passionate commitment to providing appropriate ICT (computers) 

professional development support for their staff members. Vee (2000) noted that 

"each Principal was a very skilful entrepreneur who used a carefully constructed 

social network to locate creative sources ofiCT (computer) hardware, software and 

expertise." Such commitments encouraged teachers to implement computer 

technology in teaching and learning. But if the style of administration within the 

school exerted no effort for computer technology implementation, very little will be 

done by the staff. Effective computer education development requires Principals to 

provide strong leadership support as reported by one Principal in the study by Vee 

(2000) 'The teachers believe it is my job to find ways for us to do things (with ICT). I 

never take no for an answer .. "even if! run into a dead end. If it's really important to 

us, they know I'll make it happen." 

3.2.8 Commitment by the government to the use of computers in schools 

Computer education implementation in schools needs to be a government 

commitment for it to be achieved by all schools. If the government initiates computer 

programs, there is need to provide schools with necessary resources and to spell out 

clearly to the teachers how the program is to be implemented. There is need for 
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constant consultation, exchange of ideas that will encourage teachers' participation, 

and communication when they are faced with any major problem in curriculum 

innovation. This will ease the implementation of computers without any major 

difficulty. Coles, Richardson, Wilson, and Tuson (2000: 167) gave an example of the 

Department for Education and Employment in Britain that increased the number of 
" computers in schools and provided basic training in computers for practising teachers 

that reflected a commitment by the UK Government to integrate computers into 

teaching and learning. Pearson (2001: 179-290) also reports similar commitment by 

the Hong Kong Government to computer education in all schools. Pearson noted that 

each primary school was to be supplied with 40 computers and each secondary school 

was to receive 82 computers. In addition teachers were to be trained and resources 

provided to teachers. However, it is not clear whether availability of computers in 

these countries and training of teachers resulted in the successful implementation of 

computers in teaching and learning. Research studies reported by Clark (2000); 

Albion (200 I); Crawford (2000); Opie and Katsu (2000) and (Coutts and Drinkwater 

200 I) indicate that very few teachers use computers in teaching and learning. These 

scholars reported lack of resources, lack of teachers' commitment, and lack of proper 

training in the use of computers. 

3.3 Factors that affect the use of computers in teaching and learning 

Just as there are many factors that encourage the introduction and use of computer 

technology in education, there are also several factors perceived by teachers using 

computers as hindering the use of computers in schools. Some of these factors are 

teacher related others are concerned with the school administration and the 

government at large. 

3.3.1 Lack of teachers' preparation to integrate and use computers in teaching 

If the integration and use of computer technology in the classroom is to be effective, 

the inherent problems of teachers need to be examined so that a possible solution 

could be found. Otherwise schools will continue to face the inadequate utilization of 

computers for instruction. Teachers are the backbone in any curriculum innovation. 

They have a central role in integrating computers into schools. Therefore they must be 

trained properly in the use and integration of technology into the curriculum. Well-
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trained teachers are the foundation of effective curriculum instruction. An effective 

strategy would be to concentrate effort on initial training through pre-service and in

service course programmes in computing skills. 

Research conducted in developed countries like America, Australia and in Britain 

indicates that there are not many teachers qualified to use and'integrate computers 

into teaching (Albion, 2001; Clark, 2000; Coutts and Drinkwater, 2001; Crawford, 

2000; Opie and Katsu 2000; and Parr, 1999). These scholars reported that most of IT 

teachers were not qualified in the subject and the quality of teaching computers was 

not up-to- date. Coutts and Drinkwater (2001:227) noted that teachers lacked the 

knowledge or skills that would allow them to integrate computers into the classroom 

learning or to think about how ICT could be used to transform learning and teaching. 

Therefore, despite the pressure on teachers to increase the use of technology in 

education, progress towards integrating computers into the curriculum and subsequent 

widespread use in the classroom remains limited (Abbott, 2000 and Young, 2000). 

Consequently, the success of integrating computers in education in developed and 

developing countries like Kenya depends strongly on how teachers have been 

prepared to use computers. The inadequate training of teachers in the use of 

computers has been claimed to be a major factor affecting the integration and 

effective utilization of computers in teaching and learning. Many studies have 

therefore, argued that in order to integrate and use computers in the classroom, all 

teachers should be trained in their use (Clark, 2000; Ranae and Troy, 1999 and 

Cameroon 1999). A study by Macaro and Erler (1998:89) carried out at the University 

of Reading in England reported complaints from the participants that "gaining 

experience and confidence, particularly in the use of computers and software was seen 

as the main current deficit in the use of computers in schools." Moreover, another 

study by Chiero (1997:135) found that lack of training was a problem frequently 

mentioned by teachers as the second highest obstacle to the integration of computers 

into teaching. Scheffler and Logan (1998:308) also noted that "teachers' lack of 

confidence in their computer skills and their ability to integrate computers into the 

classroom hampers effective computer implementation." In addition, Carol (1997:57) 

found that "teachers needed to be trained not only in personal computing skills but in 

the practical application of the skills, for example in the incorporation of a computer 
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into classroom use, in planning and in preparing schemes of work." Similarly, Abbott 

and Faris (2000: 150) argued that the amount of computer experience provided to 

students during their training might affect the extent to which they will implement 

technology in their own teaching. 

Nevertheless, Kay, Caffarella, and Tharp (1999) report the results of a case study that 

investigated the use and integration of educational technologies within pre-service 

education. Kay, et al. (1999) noted that teachers needed to be trained to change their 

role and responsibility from the "dispenser of knowledge to facilitators of knowledge 

acquisition to manager of information resources." Kay, et al. (1999) identified the 

inadequacy of pre-service course program that hindered the effective utilization of 

educational technology in the classrooms such as time, expertise, accessibility to 

equipment, resources and support materials. Kay et al. (1999) were convinced that if 

properly trained, the power of technology lies in the teachers' ability to appropriately 

select, integrate and evaluate computer tools to support learning. They gave an 

example of a way to integrate and use computers that required students to create 

"Hyper studio" and practice how to use the technology. This illustrated an important 

issue in the implementation of computers into teaching and learning, namely, the 

teachers' attitude and beliefs about the technology. When teachers develop confidence 

in using the technology, they will act more as facilitators by helping students access 

information, process it and communicate their findings (Dexter, Anderson, and 

Becker, 1998). 

Effective teacher training in the use of computers has also been found to be very 

valuable to beginning teachers. A report by Stetson and Bagwell (1999) indicated the 

need to train teachers in the effective use and integration of technology. This will 

enable them to develop confidence to use computers at their own time, to feel 

comfortable and to have the ability to use technology successfully. The results of this 

report demonstrated clearly that if teachers are trained to use computers and to 

integrate them into their schemes of work and lesson plans then this might influence 

them to integrate technology into classroom instruction. Although training institutions 

in developing countries may not be well equipped to provide effective training in the 

use of computers an alternative approach should be devised. This could be offered 

through a general course in computer skills followed by special training at subject 
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level. In addition, it might be necessary to have an effective in-service course 

programme either at school level or at various centres to strengthen the pre-service 

course programme and to continue assisting serving teachers to integrate and use the 

computers. 

One problem with the integration o(technology, not only computers but even with 

media like audio and video, is that serving teachers' attitudes or beliefs towards the 

technology in some schools are not supportive. Most teachers are reluctant to employ 

them in teaching once they qualify from training institutions, so the newly trained 

teachers posted to such schools also tend to do the same. Young (1999:280) noted the 

problem and argued that "teachers often resists new technology partly because, they 

did not feel confident to use it." They also did not see its relevance for improving the 

teaching and learning process, and some teachers gave lack of quality software in 

their subject area as the reason for not using computers. Therefore, it can be argued 

that teachers need good programs of high standard, something new and special that 

will motivate them to use computer technology. They also need support and training 

to positively integrate computers into their classrooms. These training programmes 

must not be designed just to improve their skills with computers but should also aim 

to help them to change their attitude towards the use of instructional computer 

technology (Clark, 2000: 182). 

3.3.1.1 The training of teachers to integrate computers into teaching suhjects 

As schools introduce computer technology into teaching and learning, teachers must 

learn how to integrate computers into their curriculum and instructional strategies. 

Since hardware and software are changing rapidly, teachers need to be taught both 

computer skills and skills in designing and implementing curricula using computers. 

Tiene and Ingram (200 I :254-255) report that as schools become wired and acquire a 

wide range of equipment, teachers will have to be able to make good use of e-mail, 

web browsers, databases, spreadsheets, word processor etc. Teachers must gain new 

and improved skills in using these technologies. Teachers need to know how to 

integrate computer technologies into their teaching subjects. Tiene and Ingram (200 I) 

add that teachers need to be conversant with hardware and software. They report that 

computers have new capabilities and new requirements. For example "new input and 
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output devices such as scanners, cameras, and printers will require set up, basic 

trouble shooting and competent use." All these new developments in computer 

technology require training. Heinich, Molenda, Russell and Smaldino (2002:313-314) 

feel that teachers need to be trained to understand that their role has changed from 

information presenter to learning resources co-ordinator, and to serve as facilitators, , 
managers, counsellors and motivator. They believe that training will enable teachers 

to learn that" their new role frees them to work more independently with individuals 

and small groups while computers do the formal lesson presentations." Therefore, 

training teachers in computer integration should be approached through pre-service 

training, in-service or in house training or workshops. 

3.3.1.2 Pre-service teacher training course in computer-integrated education 

Many formal pre-service courses have been often offered. Yet the feeling often 

expressed within the profession in developed countries is that it is not enough and 

often not of the right character (Crook, 1994; Coutts and Drinkwater, 2001; Vanatta 

and Beyerbach, 2000). The opportunities for teachers to gain confidence with the new 

technology across the period of initial training are often limited. There is need for 

students to be trained to integrate technology into their teaching subjects and practice 

using it during teaching practice. Many teachers have only superficial pre-service 

exposure to new technology by the time they complete training. Research on teacher 

preparation at pre-service course indicates that many students-teachers have not been 

properly trained to integrate and use computers. According to Vannatta and 

Beyerbach (2000: 145), a technology course on basic skills does not adequately 

prepare pre-service teachers to constructively integrate computers into their future 

classroom. Teacher education programs must therefore be designed to prepare 

students to move to their classrooms with confidence to integrate and use computers, 

and this will require more than just a basic literacy course. Preparation of teachers on 

the use of computers should also be a continuous process, through school-based 

training and in-service course programme. This can be achieved through retraining 

courses and workshops or seminars. 
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3.3.1.3 In-service teacher training on the use of computer-integrated education 

Effective in-service training of teachers is essential to ensure . successful 

implementation of computers in teaching and learning. It should aim to serve the 

needs of classroom teachers by updating their professional qualification, increasing 

their knowledge on various education issues and improving their classroom practices. 

In-service training helps teachers learn how to teach the skills of computer 

technology, and to keep them abreast of current development in the use of computers. 

Teachers must be adequately informed in the new specialised knowledge, and skills, 

and posses relevant competencies to use computers. Yet research findings indicates 

that in-service course programmes seemed to be inadequate for serving teachers 

(Carol, 1997; Crook, 1994). 

Even in developed countries, in-service courses in the use of computers need to be 

intensified for classroom teachers. They should be given an opportunity to attend 

many short courses, not just a few. In-service provision can be a quick way to create 

an impact. However, the hope that those who receive training on intensive short 

courses will go back to their institutions and pass on their expertise to the rest of the 

staff members is not always realised. Hence the call for opportunities for many 

teachers to attend seminars and workshops organised at school level to up-date their 

knowledge on the use of computers. 

3.3.1.4 School-based workshops/seminars for serving teachers on computer 

integrated education 

Organising workshops or seminars for teachers designed to extend their professional 

capabilities at school level would be an important step towards effective use of 

computers in schools. The need to provide school-based training geared towards the 

improvement of teachers' teaching techniques and general awareness of computer 

equipment used in teaching would benefit all the staff and students. It would also 

serve as an exhibition of computer equipment for people to learn and exchange ideas 

with computer experts (Nisan-Nelson, 2001: 89; Stetson and Bagwell, 1999). For 

example, Mccannon and Crews (2000: 115) found that 97% respondents in their study 

had been offered staff development courses in computers, and 54% participated in 

word processing training. They also reported that software staff development classes 
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included training in "Accelerated Reader, Writing to Write and Gradebook." The 

researchers noted that teachers benefited in word processing classes and were ranked 

as the most beneficial staff development classes by the majority of the respondents. 

They also found increased computer usage. Ninety-two percent of the respondents 

indicated that their computer use increased after participating in computer staff 

development classes. In conclusion, the researchers noted that since computers is now 

being offered in teacher education programmes, administrators should use staff 

members with experience to train other teachers in computing. They believed that 

with right training, all teachers in a school could enhance their teaching with 

computers. 

3.3.2 Attitudes of teachers towards computers in education 

The success of any curriculum innovation depends on the attitudes of teachers 

towards the innovation. For example, when teachers were asked to implement the 

Outcome Based Education in South Africa, many teachers adopted a very negative 

attitude. They did not understand why they were being asked to change their 

approaches to teaching, so they resisted the changes (Jansen and Christie, 1999). 

Research has also shown that the attitude of teachers towards computers in education 

is an important factor in the effective integration and use of such computer technology 

in teaching and learning (Abas, 1995; Young, 2000). Attitude has been defined by 

Anandra (1998:284) to encompass various relationships, from simple like and dislike 

of computers to complex attitudes such as computer anxiety and apprehension. 

Therefore, one factor in the successful integration of computers in the school 

curriculum is teacher acceptance of the new technology. Teachers' acceptance is 

believed to depend on their attitudes towards the technology, since decisions about 

whether and how to employ the computer technology in teaching are heavily 

influenced by teachers' views and attitudes and by their perceptions of the value and 

benefits of computers in motivating students to learn. Having computers in the school 

will not mean that teachers will integrate them into their teaching subjects. However, 

previous computer integration experiences and use was one of the factors that 

significantly relate to more positive computer attitudes (Clark, 2000). 

Furthermore, research has shown that teachers' attitudes about computers can 

positively or negatively influence their students' attitudes towards computers in 
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education and that low users of computers tend to have a more negative attitude 

towards computers (Anandra, 2000:292). Moreover, increasing amount of computer 

experience has been associated with positive attitudes towards computers (Abbott and 

Faris 2000: 156). Similarly, research has indicated that attitude towards the use of 

computers is related to other attributes such as the relationship with gender. For 

example, a study by Comber, Colley, Hargreaves and Dorin (1997: 123) in Britain 

found that male students from both age groups reported greater experience with 

computers and had more positive attitudes towards computers than female. 

Thus, factors such as gender, amount of computer experiences, and beliefs matters a 

lot in the development of both positive and negative attitudes towards integrating 

computers in schools. To explore this issue, Young (2000:204-211) carried out a 

study of 462 middle high school students to provide more evidence on gender 

differences in attitudes towards the usefulness of computers for schools. The 

researcher examined factors such as confidence, perception of computers as a male 

domain, positive and negative teacher attitudes, and perceived usefulness of 

computers. The main objective of the study was to examine the patterns of gender 

differences in the use of computers. A total of 48 attitude questions rated on a 5-point 

Likert scale type-response format was used. In addition, ten background questions 

were designed and administered to 220 girls and 242 boys to determine gender access 

to computers on a weekly basis. The overall results showed that male students were 

more confident with computers than girls but the girls rejected the claim that 

computer were a male domain. Comber et al. (1997) reported similar findings. Since 

attitudes can be modified or changed, it is expected that teachers and students may 

become more positive towards the use of computers once their attitudes are identified 

and steps are taken to challenge these attitudes if necessary. Based on the above 

research findings, teachers could develop negative attitudes towards computers due to 

lack of experience with the computer technology, lack of interest and lack of support 

from school administration. 

3.3.3 Lack of computers for teachers to use in teaching and learning 

In order to integrate computers into the school curriculum, there is need for all 

schools to have an adequate supply of computers and other related resources. It is 

difficult to define what might be necessary as an "adequate" level of computing 

100 



equipment in a classroom because it will depend very much on how the computers are 

to be used by the teachers and the students. If the teacher is going to use the computer 

to demonstrate things to students then one computer might be enough. If students are 

to work on the computers themselves, then maybe they need one computer for each 

student. Certainly, when students are trying to learn how to use computers (e.g. for 

word processing) it is very difficult if they do not each have a computer. Effective use 

of computers in teaching and learning in the classroom requires sufficient availability 

of computers, software and support materials such as textbooks, students manuals and 

teachers guide notes. 

Research findings have indicted that lack of equipment was a major barrier to the 

effective integration and use of computers in the classroom (Carol, 1997; Mellon, 

1999; Peggy, 1999 and Zammit, 1992). A study by Ertmer, Addision, Lane, Ross and 

Woods (1999:66) confirmed that lack of equipment was a barrier to the integration 

and use of computers in the classroom. Other findings indicated that teachers in the 

study wanted more computers so that they could get the groups involved in working at 

the same time. They needed "enough computers for at least six to eight kids to work 

on it." One teacher argued that "one computer is basically worthless with the way I 

organise. my room I need enough for a small group." Another said "having more 

computers would let me do more of what we are doing but do it more efficiently." In 

conclusion, Ertmer et al. (1999) noted that lack of equipment held different meaning 

for these teachers and affected what they accomplished with current resources in 

different ways. 

In addition, lack of availability of software and other support materials such as 

teachers' guide notes and students' manuals have been reported as another factor 

affecting the use of computers. Carol (1997:55) study found that the "use of computer 

was often linked to availability of software for the particular topic being covered." 

She further noted that teachers wanted to be made aware of the availability of 

software and its potential for real enhancement of language learning along with 

guidance on how to assess its contribution in the classroom. 

Zammit (1992:59) also found that 'software availability' encouraged teachers to start 

using the technology. Zammit noted that teachers were often disappointed by the 

quality of the software that was found to be pedagogically weak or inappropriate. The 
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study revealed that teachers were looking for software that fitted into their curriculum 

and that extend the work done in class. Therefore, effective integration and use of 

computers in educational setting lies in the way in which teachers are enlightened 

about the software tool and its possible use in their teaching. Therefore, lack of 

dissemination of information on the availability of equipment and all the necessary 

support materials and quality software relevant to the curriculum, will probably mean 

that the integration and use of computers in teaching and learning cannot be fully 

effective. In fact the resources must be available in sufficient quantity to help teachers 

in advance planning and lesson presentation (Becker and Ravitz, 1999). The problem 

of availability of technology has continued to affect the use and integration of 

computers in the classroom. A recent study by Vannatta and Beyerbach (2000:150) 

found that technology infusion in the curriculum was still difficult to implement in 

American schools because of inadequate equipment and software. There is need for 

the stakeholders to plan and provide adequate funds to be set aside for the purchase of 

technology so that teachers and could use them as required. 

3.3.4 Accessibility of computers and resources for teaching and learning 

Collins dictionary defines access as "the state or condition of being approachable or 

easy to enter" and the second one refers to. access as "the right or privilege to 

approach, reach, enter or make use of something." These definitions fit very well with 

the concept of "access" to computers meaning the opportunities afforded to all 

students and teachers to interact with computers and to the removal of barriers that 

might stand in the way of these opportunities being taken up. The issue of access to 

technology and software is vital in the effective utilization of computers into 

education. Clark (2000) and Millar (1997) noted difficulties in access to technology 

that have resulted in low levels of computer utilization. In fact access to computers for 

integration and use in teaching and learning stands out prominently and remains a big 

challenge even in developed countries. 

Given the relative high cost of computers, access to computers tends to favour 

wealthy schools and students. For example, a study by Barron, Hogarty, Kromrey, 

and Lenkway (1999) in Florida State in America shows exactly how rich countries 

can afford large number of computers. The study indicated that more computers were 

supplied to schools to help fight the high rate of crime and poor behaviour of students. 
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In addition, Clark (2000) reported that in the USA the report by the Office of 

Technology Assessment (OTA 1995) estimated that the number of computers in K-12 

schools increased by 300,000 to 400,000 per year in the 1980s. Nevertheless, even 

with this large number of computers in the USA there are still problems of access. 

Strudler (1996:255) found that lack of access to computers and software was a major 

impediment to technology integration. In a nutshell, I can say that the extent to which 

teachers and students can use computers in teaching and learning depends to a very 

large extent upon how accessible the technology is to them when they want to use it 

with the students. Again, even if the computers were available to the teachers, there is 

also the issue of timetabling and booking the computer lab that has to be done in 

advance (Carol, 1997:52). Besides, as Carol (1997) noted, access to technology does 

not just mean obtaining a computer, but it includes getting it and using it as required. 

Therefore, access to computers is a major issue in both developed and developing 

countries. The school can purchase many computers "to support teaching, but if 

students cannot access the technology, all the investment is wasted" (Bates, 2000:85) . 

. Thus, with easy access to resources and adequate information about them, teachers 

could be sufficiently motivated to use them. Moreover, access is also a function of the 

teacher's knowledge and skill-a teacher could have several computers in the 

classroom, but if helshedoes not know how to use them the technology is not 

Haccessible." 

3.3.5 Technical support for effective use of computer in schools 

The issue of technical support and maintenance of educational technology equipment 

is one of the major factors militating against the integration of computers in the school 

curriculum, especially in developing country like Kenya. A decision to include 

computers in teaching and learning must consider the maintenance. There is also need 

to consider whether the performance of the computers will be maintained under 

normal working conditions and whether the equipment is reliable or not. The problem 

posed by heat, humidity, dust, and access to electricity to use computers poses some 

of the problems faced by developing countries with poor electrical supply. It is also 

important to find out if the type of technology to be purchased can easily be repaired 

by the local technicians. For example, donation of certain types of computers from the 

industrialized world to developing countries raises the questions of where to get spare 
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parts should such equipment need them. Because after donating the equipment, the 

maintenance work is left in the hands of the school with no technician around. As a 

result, some of the computers donated to schools have been rendered in-serviceable 

and become obsolete (Report from my students during media lectures 2000). 

However, even in developed countries, the issue of technical support and maintenance 

of computers has been reported by researchers, though computers are used in an 

environment where maintenance and use of infrastructures are well developed and 

market services are available. Veen (1996: 177) reporting on the situation in 

Netherland noted that "the support of the technical assistant is essential for teachers." 

Veen (1996) believes that teachers count on the support of the technicians for tasks 

such as use of software and in collaborative work during the lesson in the laboratory. 

Similarly, Carol (1997:56) found that the support provided by technical assistants and 

co-ordinators were very valuable to teachers. The participants in her study in England 

reported that coordinators provided helps in "trouble shooting with machinery and 

software, organising departmental access to computers, supporting bids, installing 

software and advice on specific software." Furthermore, Carol (1997) found that some 

schools had computer technicians permanently based in the computer room to help 

teachers and students. Similar findings on technical support have been reported by 

(Andris, 1996; Chiero, 1997). Availability of technical support would be an ideal help 

for integration and use of computers in schools in Nyanza province, but due to lack of 

funds this could still be a problem. Schools with computers might need to organise 

fund raising to employ even part-time technicians. 

3.3.6 Lack of adequate time to use computers in teaching and learning 

Researchers indicate that lack of time for teachers and students to use computers 

effectively in teaching and learning is another factor that inhibits effective use of 

computers in the classroom (Andris, 1996; Chiero, 1997 and Struddler, 1996). For 

example, Strudler (1996), pointed out that the participants in his study complained of 

being burdened with teaching load and planning duties and other school work such 

that they had no time to learn, to keep up with and plan to use the new software. At 

the same time, Chiero (1997:138) found that 82% of the respondents in her research 

had no time to learn and use computers. At the same time, Ertmer et al. (1999) 

pointed out that time was a barrier that affected motivated teachers' efforts to use 
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computers in teaching and learning. For example, time was wasted if students had to 

move from their normal classroom to a special computer room. Furthermore, Ertmer 

et al. (1999:66) found that "lack of time was interpreted differently by different 

teachers depending on classroom practices and beliefs about the role of computers in 

teaching and learning." One of the participants in her study saw time as a barrier in 

relation to the need to learn new software and the desire to have children create 

products on their computers. Karen, (1999) and Struddler (1999) report similar 

findings. However, the problem of lack of time may come about due to lack of time 

management skills. If teachers plan their daily work in advance and make time 

available for each important school activity, then there could be plenty of time to 

incorporate technology in teaching. Teachers who are committed to their work will 

always find time to incorporate computers in their teaching. They can also store the 

required teaching/learning notes in computers and make arrangements with the 

students to access them at their own free time. Teachers could as well devise methods 

of team teaching in order to share the time available for computer lessons. Rice, 

Wilson and Bagley (2001:218-219) report on the research finding of a teacher who 

made an effort to overcome the barriers to the use of computers in teaching and 

learning despite discouragement by the Principal. They report that the teacher's 

interest in technology and his belief that students would need technological skills in 

the future, made him willing to spend much of his own time outside of school to learn 

technology. The teacher also made an effort to look for funds and studied ways to use 

the computers within his curriculum. Similarly, Mcrobbie and Thomas (2000:137-

180) discuss how a chemistry teacher "Anne" collaborated with the head of science 

regarding the introduction of MBL technology into the school's Chemistry 

laboratories for use in experimental work and prepared her own teaching materials. It 

seems that teachers who are motivated to do so can find time to integrate computers 

into their teaching. 

3.4 Other factors to be considered in the use of compnters in education 

3.4.1 The use of computers to motivate students to learn 

According to Heinich, Molenda, Russell and Smaldino (2002:363), motivation is an 

internal state that leads people to choose to pursue certain goals and experiences. 

Many researchers (Christman, Budgett and Lucking, 1997; Carol, (1997) have found 
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that motivational factors are indisputably important in education. Heinich, Molenda, 

Russell, and Smaldino, (2002:58) report that "various emotional factors have been 

found to influence what we pay attention to, how long we pay attention, how much 

effort we invest in learning, and how feelings may interfere with learning." In 

classroom teaching, for example, lack of motivation is a barrier to effective learning. 

Many students do not perform well in school subjects due to lack of interest and end

up dropping out of school. Therefore, if teachers can create an enduring fascination 

for the subjects under discussion, then students can learn more effectively. Heinich et 

al. (2002:58) report that "researchers have found that intrinsic motivators are 

generally more effective. Students who are intrinsically motivated will work harder to 

learn more because of their personal interest in the materials." The studies reviewed 

earlier, Carol (1997); Christman, Budget and Lucking (1997), have suggested that the 

computer can be an ideal medium for developing such motivation. Furthermore, the 

motivational function of the computer has been considered an important factor in 

many computer-based instructional programs (Barron, Hogarty, Kromrey, Lenkway, 

1997; and Johnson, 1996). These studies show that intrinsic features of the computer 

such as immediate feedback, animation, sound, active interaction, and 

individualization are more likely than any other media to motivate students to learn. 

At the same time, a study by Johnson (1996:79) found that computers were good 

motivators that heightened students' interest and enjoyment and were also seen to 

have a positive effect upon the status of the subject. Furthermore, Christman, Badgett, 

and Lucking (1997:333) noted that computers provide opportunities for students to 

engage in self-directed learning activities, which can promote intrinsic academic 

motivation. Barron, et al. (1999) also found that in addition to motivation to learn, 

students experienced increased self-esteem and self-confidence when using 

computers. Similarly, Carol (1997:59) noted that several Heads of Department who 

took part in her study reported the benefits of the technology in terms of pupil 

motivation gained from the use of computers. 

Motivation for learning is an essential factor in any meaningful instruction. If the use 

of computers in teaching and learning can help students to learn effectively then it is 

worth investing in computer education. The integration of computers in the 

curriculum can help to heighten students' motivation to learn and introduce them to 
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variety of new learning experiences. Motivation can also do much to increase 

students' interest thereby helping them to learn difficult subjects like science and 

mathematics. This can be emotionally stimulating as well as being intellectually 

rewarding and can encourage them to want to learn more. But the learners' own effort 

to learn is very important. Mellon (I 999:31) points out that "no matter how much 

technology is available, no matter how well it is integrated into instructional content, 

it is the learners willingness or ability to learn that is paramount. 

3.4.2 The cost of using computers in teaching and learning 

The cost of purchasing and operating computers in schools is the main reason why 

computers have not been widely used in developing countries like Kenya. But even in 

developed countries like America the infusion of technology into education and 

integration to all schools has been difficult due to lack of enough funds to provide 

computers to each student. Costs are difficult to estimate. The use of computers has 

been consuming a large proportion of the annual budgetary allocation in developed 

and developing countries with an aim that their use would improve the cost

effectiveness of methods of teaching. What then are some of the costs involved in the 

integration and use of computers in the classroom? 

A study by Clark (2000) found that lack of funds was one of the major factors 

affecting the integration of computers into teaching and learning. There have been a 

number of attempts to estimate the costs of using computers in teaching and learning. 

One such attempt by Sheffler and Logan (I998:306) concluded that the "cost for 

technology extend well beyond the purchase and installation of hardware and 

software." Sheffler and Logan (1998) believe that technology training and 

professional development for teachers is part of the cost. According to them the 

training programme must be an on-going process, and this can be expected to require 

30% or more of the school budget. They also feel that "teacher preparation technology 

course should be based on competencies essential for designing, developing, 

delivering, managing and evaluating instruction," that wiII also require additional 

funding. In addition, from my own experience, the cost of integrating and using 

technology also includes purchase of textbooks, students' manuals, teachers' travel to 

and from in-service training centres, maintenance and repair, electricity supply, and 

recurrent expenditures 
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In Kenya, Eshiwani (1997:23) noted that the introduction of computer education in 

secondary schools is too expensive for most Kenyan parents. It means therefore that 

only a few financially capable private and National schools will be able to acquire and 

integrate computers in education. The issue of funding computer technology in 

education in developing countries is a big problem because budgetary data are often 

inadequate for a detailed study of costs that sometimes could be immense. For 

example, Barron, et al. (1999:98) report that a total of 4.8 billion has been spent to 

integrate technology into K-12 schools in Florida State in USA. It is not clear whether 

this figure include training of teachers or just for the purchase of computers and 

software. Besides, Carol (1997:58) studies in England found that funding for the 

integration of computers in teaching was a major issue particularly with the provision 

of commercial software that are not good value for money. Therefore, the problem of 

expenditure on educational computing is not unique to one country, so schools need to 

find other sources of funding the integration and use of computers in addition to 

funding from the government. 

3.4.3 The cost-effectiveness of the nse of compnters in teaching and learning 

Despite the high cost of integration and use of computers in teaching and learning, it 

is believed that computers can be a cost-effective way of teaching some things, but 

not all things (Christman, Budget!, and Lucking 1997; Herman 1995; and Klees 

1995). According to research by Karen (1999), the use of computers fosters the use of 

more student-centred learning strategies. This is learning by doing that encourages 

creativity and thinking skills, the learners are able to recall what they learn from 

computers and improve their communication skills. 

There is also some evidence that computers improve students' achievements through 

increased instructional quality and productivity (Mills and Ragan 2000). Research on 

CAl indicated that students "receiving traditional instruction supplemented with CAl 

attained higher academic achievement than did 57.2% of those taught through 

traditional method" (Christmann, Budgett and Lucking, 1977:328). Moreover, 

computer delivered instruction has the capacity for motivating learners, thus helping 

to improve learning of different subjects compared to than traditional approaches. 

Using computer allows students to enjoy being actively engaged and being able to 
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make mistakes without embarrassment and computers give students the feeling of 

being in control. Students persist in tasks requiring higher-order thinking skills as they 

work with computers and their self-esteem increased tremendously. 

Recent research by Clark (2000: 189) in the United States of America confirmed cost

effectiveness of the use of computers in teaching and learning. According to Clark 

(2000), it was reported by one of the teachers in his study that students were 

motivated to practice and review skills on the computer. The teacher also noted that 

students often create their own products on the computer, were exited and proud of 

what they could produce using the computer. The teacher confirmed that the use of 

computer helped to improve students' learning of various subject topics such as 

sciences, mathematics, languages, geometry, and helped to increase students' 

academic performance. 

Although the use of computers in teaching and learning has been regarded as cost

effective in developed countries, it should also be an important issue to be considered 

in developing countries like Kenya that have very limited budget for education. There 

is need for further investigation to examine if the use of computers could also be cost

effective in schools in Kenya. If it is cost-effective, then developing countries should 

spend money to provide computing education. If it is not cost-effective (as compared 

with other media such as radio programmes, video programmes and other visual 

media) then perhaps it is very unwise for developing countries to invest heavily in 

computer education in schools 

3.4.4 Support from the school for the use of computers iu teaching and learning 

Another factor that influences integration and use of computers in teaching and 

learning is the support from the school administration. The scope and mode of 

integration and use computers relies heavily on the head of the school. The part 

played by the head of the institution in the whole school policy on the use of 

educational technology helps to determine effectiveness, efficiency and shape the 

manner in which computers are integrated and used in the school. The Principle is the 

one who sets the ball rolling and formulates computer technology policy to be 

executed by departmental heads. The Principle is also the one responsible for 

providing funds for departmental heads to purchase resources for teachers to use in 
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teaching. This is a major responsibility. Teachers need considerable support from 

whole school information technology and training to positively integrate computers 

into their classroom (Clark, 2000). Principals are therefore encouraged to work out 

modalities of supporting teachers to integrate and use computers, occasionally 

interacting with them in the lab and rewarding them. This will help to provide 

emotional support that teachers need to work effectively. 

3.5 Summary 

An attempt has been made to highlight those factors facilitating and affecting 

teachers' use and integration of computers into teaching and learning. The list is not 

exhaustive since the objective of my research is not on those aspects of the factors, 

and again, each factor would vary within different situations and in different 

countries. Only a few factor groupings have been discussed in relation to this study in 

Nyanza Province. The use and integration of computers in the classroom is strongly 

influenced and determined by the beliefs and the skills of teachers. Teachers have a 

responsibility to make decisions concerning pedagogical approaches consistence with 

their beliefs and their skills. Hence their preparation in advance in computer skills 

would greatly increase their use of computers in teaching and learning. However, 

studies revealed that most of the teachers even in developed countries have not been 

adequately trained in computer education as part of their academic studies. 

Another factor identified was the attitudes of teachers and the Principals towards 

computers. No matter how advanced the techniques or methods were employed, only 

through positive attitudes of both the administrators and teachers could the benefits of 

the technology be realised. Negative attitudes affect the use and integration of 

technology into curriculum instruction. Reports from the research reviewed indicated 

that the majority of both teachers and policy makers had positive attitudes towards the 

lise of computers. Similarly, the basic conditions for successful teaching and learning 

with computers such as the availability of the equipment and suitable computer 

software for learning literacy skills, other support from the government and the 

parents were identified as major limitations to the effective use of technology. 

Accessibility of equipment and software was also a very important factor noted to 

encourage the teachers to use computers. In fact, lack of access to equipment, 
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software, and other support materials were identified as a major obstacle to computer 

technology integration and use in teaching and learning. Moreover, lack of skills and 

confidence in handling technology places more constraints on teachers' use of 

computers. Studies reviewed indicated that reliability of technology was a major 

determinant of its acceptability in the classroom utilization. Many teachers lose 
• 

interest as soon as they have problems with computers and regard it as a waste oftime 

and an embarrassment in front of students. Every teacher needs direct classroom 

support as well as adequate technical support related to the use of computers in 

teaching and learning. 

Time was another limiting factor reported by some scholars as a barrier to effective 

use of computers. Teachers complained that in order to make good use of technology, 

they needed time to learn, time to pre-view programs and prepare the lessons, time to 

plan ways of integrating computers into their class work and time to develop their 

expertise. In addition, motivational factors can have a positive or negative effect on 

students to learn with computers. Lack of motivation was noted as a barrier to 

effective learning. It interferes with students' attention and concentration during and 

after learning. Research showed that the use of computers in teaching and learning 

was quite motivating and stimulating to students to learn mathematics, science, 

communication skills and other computer literacy programmes. 

The cost of purchasing technology was another barrier to the implementation and use 

of computers in schools, especially in developing countries. Although the integration 

and lise of computers is believed to be an ideal medium of classroom instruction, its 

cost -effectiveness has not been fully realised. 

Therefore, the infusion of technology in the curriculum and subsequent use in 

teaching and learning will continue to be difficult if the factors identified by 

researchers are not examined critically, more so in developing countries like Kenya 

that lack suitable classrooms and reliable sources of electricity. Effective integration 

and lise of computers in the whole school requires full support of the school 

administration, backed by clear policy at all levels of education. Chapter 4 continues 

with the description of how researcher conducted the investigation and collected more 

information to provide evidence on the use of computers in secondary schools in 
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Nyanza Province and the problems encountered by the respondents in the use of 

computers in teaching and learning. 
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CHAPTER 4 

RESEARCH METHODS APPLIED AND CONTENT VALIDATION 

OF THE QUESTIONNAIRES 

4.1 Introduction 

This chapter synthesises the literature dealt with in chapters one, two and three,and 

describes how the study was conducted. It provides a summary of the information and 

the data collected, and how they were gathered, both qualitatively and quantitatively. 

The chapter also provides details of specific objectives of the field research, the 

sources of data, the research questions, and the interview topics. The chapter ends 

with a summary and a discussion ofthe plan for analysing the data. 

The ultimate goal of social science research is to produce an accumulating body of 

reliable knowledge. Such knowledge enables us to explain, predict, and understand 

empirical, logical and quantitative phenomena and data that interest us. This study 

therefore, approached theory by using research methods that are grounded 

empirically. Nachmias and Nachmias (1992:47) identified the following four steps to 

serve as guidelines in research projects: 

• investigate a phenomena and delineate its attributes, 

• measure the attributes in a variety of situations; 

• analyse the resulting data to determine ifthere are systematic 

pictures of variation and; 

• once the systematic patterns are discovered construct a theory. 

On the basis of the general objectives set out for this study, and the findings from the 

rev iew of literature, the collection of data combines four methods: the review of 

literature, structured interviews, questionnaire surveys and case study using semi

structured interviews (Cohen and Manion, 1994:123; Sharp and Howard, 1998:147). 

The collection of data was carried out in four stages. The first stage concentrated on a 

review of relevant literature. This was a key activity in the effective management of 

this research project as shown in chapter two and three. The second component of the 

study involved interviews with key individuals from the Ministry of Education and 
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the Kenya Institute of Education (Curriculum Centre). This was followed by an 

application of a questionnaire on the Principals of secondary schools and Heads of 

Department and lastly the conduction of semi-structured interview with computer 

teachers. 

4.2 Planning for field research 

Cohen et al. (2000:88-89) point out the importance of thorough planning for a field 

research project and suggest a four-point model as a guide: 

• identify the purpose of the research; 

• identifY and give priority to the constraints under which 

the research will take place 

• plan the possibilities for the research within these constraints; 

• decide the research design. 

This plan helped the researcher to consider the types of research instruments to be 

used to collect data at what stage and with different participants. The main issues 

involved in the planning for this field research included: 

• identifying the objectives for the research, and giving priority to the 

constraints under which the research took place; 

• Planning the possibilities for the research within these constraints and 

deciding on the research design; 

• Discussing the objectives of the field research. This included time of the 

research, costs involved, physical facilities, materials, administrative 

expenses, participants, main focus of the research and ethics of the research; 

• Considering specific objectives of the field research, research questions, focus 

of the research, validation, and kinds of data required; 

• Deciding on the number of participants, and other sources of data, and how to 

verifY the data and data analysis; 
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• Lastly, considering how to achieve coherence and practicability in the research 

design. 

Cohen et al. (2000:88) and Sharp and Howard (1998:130) emphasise the usefulness of 

planning because it exposes key features of the research and enables the researcher to 

have a clear plan of action. Sharp and Howard (I 998: 130) feel that whatever is 

involved in gathering the data, the process by which they are recorded often sets a 

definite limit on the rate at which they can be gathered, and the ease with which they 

can be covered. This obviously requires planning time and skills. 

4.3 Specific objectives of the field research 

This study comprised a series of embedded qualitative and quantitative studies 

involving the use of documentary analysis, interviews and questionnaires to collect 

data. The field research aimed to achieve the following objectives: 

• The identification of the sources of data; 

• The distribution of the questionnaires and arrangement for their collection in a 
reasonable time, and 

• The collection of the required data from the participants using the instruments 
designed for this purpose. 

4.4 Formulating the research questions 

According to Grinnell (1993:27) the process offonnulating research questions can be 

described in terms of the following four phases; 

• gathering infonnation; 

• categorising ideas and questions; 

• selecting research questions and; 

• constructing operational definitions of the concepts and variables 

represented in the questions. 

The researcher was involved in an extensive study to identify and gather information 

on the specific aspects of the problem area proposed for this research. This included 

reading the literature and brainstonning to uncover ideas from previous survey reports 
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of earlier research. Such information helped the researcher to describe the research 

problem area, to construct specific research questions and record them. Table 4.1 

summarises the main research questions and key issues the researcher investigated, 

and the type of date collected. 

Table 4.1: The main research questions and sources of information 

A PoliC)" Factor Data required Sources of information 

Is there a policy on the use of Documentary or anecdotal evidence Interview with officers from the 

computers in schools in Kenya? of policies Ministry of Education and KIE, 

documentary evidence and 

research publications (see Chapter 

2) 

Are schools implementing this Documentary reports or anecdotal Interview with Senior education 

policy? evidence of implementation of Officers (see Chapter 5), and 

computer policies response from Principals of 

schools~ Heads of Department 

(see Chapter 6), and evidence 

from previous research (see 

Chapter 2). 

How are the schools Information on the use of Response from Principals and 

implementing this policy? computers in secondary schools HODs questionnaires (see 

Chapter 6) and previous research 

(see Chapter 2). 

What are the costs of supplying Documentary evidence of Interviews and discussion with 

and maintaining computers and Government financial jnvolvement officers from the Ministry of 

software packages in secondary in the purchase of computers and Education (see Chapter 5) and 

schools? evidence of expenditure by schools. documentary evidence ITom 

official records and previous 

research (see Chapter 2). 

How are these costs financed? Evidence of sources of finance for Interviews with officials from the 

purchase of computers, software, Ministry of Education (see 

textbooks, and other support Cbapter 5), response from 

materials. Principals (see Chapter 6) and 

previous research (see Chapter 2). 

How do secondary schools use Docwnentary evidence on Interview with Ministry of 

computers? How many of them curricu1um guidelines for the use of Education Officers and 
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us computers in teaching and computers in secondary schools. Curriculum specialists (see 

learning? Evaluation report from schools with Chapter 5). 

computers. 

How many secondary schools Information on the number of Inlerviews with the Ministry of 

have computers? schools supplied with computers Education Officers (see Chapter 

from the Ministry of Education and 5). Discussion with Principals 

those purchased by the schools. (see Chapter 6). 

B. School Factor Data required Sources of information 

How do schools purchase School policy and practice on Discussion with the Principals and 

computers and support purchase of computer equipment. responses from questionnaires 

materials? (see Chapter 6). 

Are computers and other Infonnation -on the number of Report from Principals and Heads 

reSOurces available in schools computers and related resource of Departments questionnaire 

materials available in the schools to surveys (see Chapter 6). 

be investigated 

Are teachers using computers School policy regarding the use of Response from the Principals and 

for teaching and learning? computers in teaching and leaming. Heads of Department 

questionnaire survey (see Chapter 

6). 

What difficulties do they Nature of problems encountered by Response from Principals and 

experience? teachers with CIE in the classroom Heads of Department 

questionnaires (see Chapter 6). 

C. Training Factor Data I"equired Sources of information 

Are teachers trained in the use Evidence of training in computer Interviews with Ministry of 

of computers? education (Certificates and courses Education, and Officers from KIE 

attended). (see Chapter 5), Response from 

Principals and HODs 

questionnaires (Chapter 6) and 

interviews with computer teachers 

(Chapter 7). 

D. Departmental Factor Data required Sources of information 

Do school Department have Infonnation on deparbnental Responses from Heads of 

policies on the use of computers commitment to computer education Department questionnaire surveys 

in teaching and learning? programme. Computer timetable 

and availability of resources. 

E. Classroom Factor Data required Sources of information 
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What type of software packages List of software available in Principals and Heads of 

are used in secondary schools? secondary schools Department questionnaire results 

(see Chapter 6), interview with 

computer teachers (see Chapter 

7). 

How are teachers using Availability afthe syllabus and Interviews with teachers who use 

computers? other resources. computers in teaching and 

learning (see Chapter 7) 

Are teachers integrating Subjects into which computers have Interviews with teachers who use 

computers into teaching been integrated. computers in teaching and 

traditional subjects? learning (see Chapter 7). 

What are the variables List of varia hies encouraging and Principals, HODs and teachers 

influencing the use of affecting the use of computers in comments on problems and 

computers? schools. benefits of computers in teaching 

and learning (see Chapter 6 and 

7). 

What are the views and Evidence on opinions, attitudes and Response from Principals, HODs 

attitudes of teachers towards the views concerning the computer as a and teachers' opinions, views and 

use of computers in teaching tool for classroom instruction, attitudes reported in Chapter 6 

and learning? and 7). 

4.5. The content validation of the qnestionnaires 

In addition to the field research questions, Cohen, Manion and Morrison (2000: 1 05) 

report that before the research instrument is used in data collection, there is need to 

examine the validity of such instruments. According to Wallen and Fraenkel 

(2001 :89) validity "refers to the degree to which the evidence supports any inferences 

a researcher makes on the basis of data collected with a particular instrument." But 

the "degree to which a research tool is valid depends on the amount and type of 

evidence available to support the interpretation that researcher wishes to make on the 

basis" of the data collected. Furthermore, Cohen et al. (2000) explain that a research 

instrument is said to be valid if it measures what it is supposed to measure. However, 

determining an instrument's validity is not an easy task because there are different 

kinds of validity and, again, validity is a matter of degree as well as kind. 
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Consequently, in this study the researcher considered the validity of the tools used in 

field research. The researcher was guided by addressing three questions: being a 

qualitative and quantitative study what kind of validity should this tool have? And to 

what extent must the instruments demonstrate this type of validity? Does the 

instrument provide useful information regarding the topic or variable as defined by 

the researcher? (Wallen and Fraenkel, 2001). 

The validation of research instruments is an important requirement for both 

qualitative and quantitative study. Wallen and Fraenkel (2001) report that validation 

of a research tool refers to the process of collecting evidence to support inferences 

that will be made about the data gathered with the instrument. These inferences 

should be appropriate, meaningful and useful. Despite the general demand that 

validation must demonstrate that a particular research tool measures what it purports 

to measure, Cohen et al. (2000: I 05) report that in qualitative studies validity might be 

addressed through the honesty, depth, richness and scope of the data achieved. This 

also includes the participants approached, the extent of triangulation and the 

objectivity of the research. Moreover, Cohen at al. (2000: I 05) explains that in 

qualitative data the subjectivity of participants, their opinions, attitudes and 

perspectives all contributes to a degree of bias. Furthermore, Cohen et al. (2000:105) 

report that in qualitative data validity might be improved through careful sampling, 

appropriate instruments and appropriate statistical treatment of the data. However, 

Cohen et al. (2000), point out that qualitative research possesses a measure of 

standard error that is inbuilt and which has to be acknowledged. The content validity 

of the instruments used to collect data for this study were verified by my supervisors 

and the Department of Statistics of the University of Pretoria. The following sections 

describe the validation process. 

Content validity refers to the extent to which the information incorporated in the 

research instruments are a representative sample of characteristics it is designed to 

measure. Content validation also includes the format, clarity of printing, size or type, 

adequate of space for writing (if needed) and appropriateness. In addition, Cohen et 

al. (2000): 109) and Wallen and Fraenkel (2001:91) state that the tools to be used to 

collect data must show that it fairly and comprehensively covers the domain or items 

that it purports to cover. They also point out that it might not be possible that each 
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issue could be addressed in its entirety due to time available or the participants' 

motivation to take part in the study or to complete the questionnaires if the researcher 

uses this tool. Therefore, the researcher had to ensure that the main issues covered in 

the study were both a fair representation of what is being investigated, and that the 

elements selected for the study sample are addressed in detail. This required a careful 
'0 

sampling of items to ensure their representation, Thus in the research instrument I 

have designed for the Ministry of Education Officials, Principals of secondary 

schools, and Heads of Department dealing with policy on computers in education, the 

information was relevant to studies reviewed in chapters one and two, This includes 

studies by Aikin (1992), Alverez (1995), Baron et al. (1999), Cornu (1996), Davis 

(1994), Mizukoshi et al. (2000), Pearson (2000), Rovisk and Kommune (1995), 

Sakamato and Miyashita (1996) and San Jose (1996) that indicated availability of 

government policy on the use of computers in teaching and learning. The importance 

of a clear policy on compute technology is a prerequisite for effective implementation 

of computer in education. There is a need for specific national policy on computer

integrated education that must be formulated in consultation with all the stakeholders, 

and should be guided by broader goals of education. 

4.5.1 Questionnaires 1, 2, 3: background information of participants and school 

All the research questions 1,2,3, in section A and B of the research instruments (see 

Appendices 3-5) were designed to collect biographical information about the 

participants and the case study institutions, and to provide quantitative data. These 

questions were designed by the researcher and were very useful since the study was to 

be carried out in mixed gender groups with different teachers of different ages drawn 

from urban, suburban and rural schools. In some cases, comparisons were made 

between the responses of these groups, or within the sample. For example comparing 

responses from newly trained teachers and the senior ones or teachers of different age 

groups. Coutts and Drinkwater (2001), Gobbo and Girardi (2001), Mccannon and 

Crews (2000), Myhre (1998) and Vee, (2000) all noted that teachers' use of computer 

technology often depends on their experience. Consequently, the questions in section 

A were developed from the ideas from the contribution of the above scholars. 
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4.5.2 Questionnaires 1,2,3,4 On policies and the use of computers in schools 

Some of the ideas for the design of the research questions on policies on the use of 

computers in schools were obtained from various sources. The first one was from the 

research by Baron, Hogarty, Kronrey, and Lenkway (1999:98), Christmann, Badgett 

'and Lucking (1997: \35-136) and Clark (2000) on the American policy on computers 

in schools. The second one was taken from the contribution of Mizukoshi, Kim and 

Lee (2000:101) about the government of Japan and Korean policy on Information 

technology in secondary education. The third one was obtained from the review of a 

study by Dawson (2000) concerning the British government policy on the use 

computers in schools, and lastly from Pearson (2001) about computer policy in Hong 

Kong. The questions contained in section C on the school policy about computer 

integrated education number I to 8 of the instrument designed for Principals of 

secondary schools were constructed from the research findings by Carol (1997:54-

59), and Millar (1997:81) reviewed in Chapter 2. These questions were meant to 

generate information concerning school policy and practice on the implementation 

and use of computers. Sources of data came from interviews with the Principals and 

from documentary reports on policy and curriculum guidelines on the use of 

computers. The data obtained provided qualitative data on a wide range of evidence to 

show positive or negative commitment by Principals towards the use of computers in 

secondary schools. A study by Carol (1997:54-59) found that there was a whole 

school policy on the use of computers in British schools. A similar finding was also 

reported by Millar (1997:81). One of the objectives of this study will also be to 

determine whether there is such a policy in secondary schools in Nyanza province. 

Questions 1 to 6 in section Band C on finance and resources were designed after the 

researcher reviewed literature by Sheffler and Logan (1998:306) indicating that the 

cost of technology extends well beyond the purchase and utilisation of hardware and 

software. A study by Barron et al. (1999:98-99) discussed in Chapter 2 indicated that 

the American government set aside 4.8 billion dollars during 1990s to purchase 

computers for secondary schools. Aikin (1992) and Mizukoshi, Kim and Lee (2000) 

reported similar financial arrangements for computer education in Japan, Korea and 

Russia. Thus the questions were constructed to investigate and provide evidence on 

school budget allocation for the purchase of computers and software. This included 
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sources of funds (donations from external sources, through fund raising, students' 

contribution that is Parent Teachers Association and Board of Governors decision, 

and contribution by politicians or individual personalities in the community). Data 

were obtained through questionnaires completed by the Principals. 

Questions 1 to 7 contained in section D on the availability of computers in schools 

and related materials was designed after a review of literature from studies by 

Vannatta and Beyerbach (2000:150) and Peggy, Paul, Molly, Eva Ross and Denis 

(1999:66) reported in Chapter 3. These studies indicated that the lack of equipment 

was a barrier to the integration and use of computers in the classroom. The questions 

were designed to investigate and provide evidence of computers, software and other 

resources for use by teachers. The questions enabled the researcher to elicit qualitative 

and quantitative data. 

Fifteen questions dealt with the use and integration of computers in teaching amd 

learning. These questions were contained in sections E, B, and F of instruments I, 2, 

and 3 respectively. Most of the information contained in the questions is reflected in 

Chapter 2 of this report that discusses the roles and use of computers in teaching and 

learning computer literacy and traditional subjects. For example, a study by Azita 

(1999:33) recommended that greater attention be devoted to understanding why the 

potential of computers for teaching and learning remained unexplored. Consequently, 

Christman and Badgett (1997:136) suggested further studies to determine whether 

computers were effective in teaching difficult subjects. Pedretti (1999:33) suggested 

more qualitative studies that looked into the adoption and integration of computers by 

teachers. Therefore, questions 1-15 in section F-instrument 2, and B-instrument 3 

were designed to provide qualitative data on the use of computers, its effects and the 

impact on students' learning. 

Twelve questions addressed the issue of teacher training in the use of computers in 

teaching and learning. These questions were contained in sections F, G, and F of 

instrument 1, 2, and 3 respectively. Most of the information contained in the questions 

is refl~cted in Chapter 3 Section 3. 3.1-2 of this report .. Adequate teacher training is 

an important factor in the effective integration and use of computers in teaching and 

learning. A study by Chiero (1997:135) found that lack of training was the highest 

obstacle to the use of computers by the teachers. Struddler et al. (1999:125-12) 

122 



suggested further studies to document specific current practices and level of teacher 

preparation, and to identify specific approaches that promote effective implementation 

of computers by beginning teachers. The questions in this section were designed to 

collect qualitative and quantitative data on this issue. 

Questions I to lOin section H on technical difficulties and physical problems also 

come from the review of literature in Chapter 3 Section 3.6. Andris (1996) and Chiero 

(1997) report that the problem of maintenance, repairs and technical support for 

teachers as a barrier to the use of computers in teaching and learning. For example, 

Veen (1996) noted that the support of the technical assistance was essential for 

teachers in the use of computers. The questions designed from these studies were 

meant to investigate and provide qualitative and quantitative data on the problems 

associated with the use of computers in the classroom. 

Question I to lOin section J on attitudes and views about the value of computers in 

teaching and learning were designed from research findings reviewed in Chapter 3. A 

study by Anandra (1998:284) noted that teachers' attitude towards technology was an 

important factor in the implementation and use of computers. Abbot and Faris 

(2000: 159) suggested further research to increase the depth and breadth of 

information about participants' attitudes and beliefs associated with instructional 

technology and the integration of computers into teaching and learning. The questions 

designed from these studies provided qualitative data on the attitude of the Principals 

towards the use of computers in their schools. 

The last question in all the three instruments was designed by the researcher to allow 

the participant to give any suggestions or recommendations for further improvement 

or development on the use of computers by the teachers. 

4.5.3 Questionnaires 1 and 2 

The information contained from the research findings of Millar (1997) and Carol 

(1997) reviewed in Chapter 3, was applied in the construction of eight questions 

(questionl-8) related to policy issues and implementation of policies by teachers. 

The information contained in questions I to 4 in section C for Heads of Department, 

and section D questions I to 6 for Principals on finance and resource allocation were 
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drawn form the studies reviewed in Chapter 3 Section 3.9. The questionnaires sought 

information on financial involvement on the use of computers in schools. Some of the 

questions were relevant to research studies by Barron et al. (1999), Mellon, (1999), 

and Scheffler and Logan (1998) reviewed in Chapter 3. These studies indicated the 

need for funding to purchase and maintain computers and other related resources. 

Effective us of computers in teaching and learning depend on the availability of 

sufficient equipment. Adequacy of computers, software and the support materials is 

an important factor in the implementation of technology. Chapter 3 section 3.4 

indicated a lack of computers cited by several researchers including Becker and 

Ravitz (1999), and Vannata and Beyerbach (2000). The information in section D 

instrument I and 2 containing questions 1-6 also were relevant to the findings of these 

studies. 

The information incorporated in questions I to 15 on the use of computers in section 

E of instrument 2 and 3 were also obtained from research findings reviewed in 

Chapter I and 2 on the role and function of computers in teaching and learning. The 

questions were designed to provide information on how schools use computers in 

teaching and learning. The questions are relevant to the research findings and studies 

reviewed in Chapters I and 2 (Heinich et a1.1996: 232-245; Christmann and Badgett, 

1999; Clark, 2000; Comu, 1996; Mills and Ragan, 2000; Azita, 1999; Hargrave and 

Kenton, 200 I; Karsten and Roth, 1998; Abas, 1996 and Zhang, 2000). The use of 

computers in teaching and learning should help students to learn and teachers to teach 

more effectively. To design such programs there is need for the designers to take into 

account the needs of students and teachers. Since they do not teach in schools and, 

therefore, cannot understand what teachers and students want because they are out of 

touch with them, the information needs to be revealed by research studies. The quality 

of computer programs is certainly an important factor in the successful use of 

educational technology in teaching and learning. Both the content and the style of 

presentation can highly influence the effectiveness of such programs. The questions in 

this section contained similar information aimed to reveal the role of computers in 

teaching/learning. Questions on the impact of computers on students learning were 

also relevant to Liu, Macmillan and Timmons, (1998:189-201) and Weller (1996: 

461-485). 
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The questions dealing with effectiveness of computers in teaching and learning were 

relevant to Jones and Paolucci (1999: 17) and, Higgins (1999:425) who stated that the 

effectiveness of any instructional program depends on how it is used, for what 

purpose it is used, and with whom it is used. 

Questions 1 to 10 contained in instrument 2 for Heads of Department on the 

integration and use of computers and those in instrument 3 section B were based on 

the research findings reviewed in Chapter 1 and 2. The information was obtained from 

studies reported by Cornu (1996), Clark (2000), Dockstadder (1999), Heinich et al. 

(1996), Mills and Ragan (2000), and Woodrow (1998). The questionnaires designed 

by the researcher aimed to investigate if teachers in the study integrated computers in 

teaching traditional subjects. 

Questions on teacher training in section F- (question 1) section G- (question 2) and 

section F- (question 3) were obtained from the review ofliterature in Chapter I, 2 and 

3. These questions sought information on pre-service and in-service teacher training. 

A study by Vannatta and Beyerbach (2000:132) reported that teachers were not 

adequately prepared to integrate and use computers in their classrooms. Shruddler et 

al. (1999) suggested further studies to document current practices and levels of 

teacher preparation and identified specific approaches that co.uld promote effective 

implementation of computer education by beginning teachers. Teacher education 

programmes as a whole appeared to falI below expectation in their goal of providing 

pre-service teachers with appropriate skills or techniques due to insufficient exposure 

to teaching practices. Shrumm and Dehoney (1998) reported that computer programs 

should be incorporated into the teaching methods courses and teacher education 

preparation skills should be extended to classrooms. The information in the questions 

on teacher training was relevant to these studies. 

Questions I to 9 on technical problems and physical facilities under section G of 

instrument I and 2 were also relevant and the information were obtained from studies 

by Andris (1996), Carol (1997), Chiero (1997) and Veen (1996) reviewed in Chapter 

3 Section 3.6. The questionnaires were designed to provide data on the situation for 

comparison with other developed and developing countries. 
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A number of questions also dealt with the views and attitudes of teachers on the use of 

computers in teaching and learning. These questions were designed from the literature 

reviewed in Chapter 3 and were contained under section H of the first and second 

instrument and under section E of the third instrument. For example, the data from 

studies by Anandra (1999), Comber et al. (1998) and Young (2000). Some of the 

studies indicated favourable attitudes towards the use of computer programs. The 

questionnaires I designed sought information to determine the attitudes, opinion and 

views of teachers on the value of computers as a tool for classroom instruction. 

The last question was designed by the researcher to elicit more information from the 

participants on future development and improvement of computer-integrated 

education in secondary schools in Kenya. 

4.6 Collection of data 

After designing the research questionnaires and considered where to draw the data, 

and what type of people could provide the information, I had to identify the 

participants. This was necessary because the location of data sometimes becomes very 

difficult and the researcher could be unsure of what the source will be (Sharp and 

Howard, 1998: 130). Consequently, the first group of people to provide data consisted 

of policy makers and curriculum developers at natlonallevel. The others consisted of 

Principals, Heads of Department and computer teachers implementing the programs. 

Kane (1995:90) described an appropriate sample as one that" reflects with reasonable 

accuracy the opinions, attitudes or behaviour of the entire group." Four groups of 

interviewees were chosen to act as participants in this study. At the Ministry of 

Education, a Senior Education Officer and an Inspector of schools in charge of 

computer education in schools in Kenya were interviewed. Similarly at the Kenya 

Institute of Education the Director of KIE and the Curriculum specialists responsible 

for computer education for all schools in Kenya were also interviewed. The field 

investigation was conducted in schools with computers and Principals and HODs and 

computer teachers participated in the investigation. The case study schools 

represented rural, suburban and urban areas .. 

However, since gathering of data requires time, the criteria for the choice of 

secondary schools was based on: 
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• Accessibility 

• Schools with computers 

• Urban, suburban and rural areas; and 

• Schools willing to take part in the study. 

4.6.1 Choosing the sample 

According to Wallen and Fraenkel (2001:128), a sample "refers to any group on 

which information is obtained." Often, it is selected from a larger group called a 

population. To select schools for the study, I obtained a list of 524 secondary schools 

in Nyanza Province from the Provincial Director of Education. Out of these schools, 

only 30 had computers. The researcher therefore decided to use the 30 schools as a 

sample but realized that the size of the sample would not meet the desired expectation 

of the researcher (see appendix 10). Nyanza Province is extremely diverse in terms of 

socio-economic development. Most of the schools in rural areas lack electricity and 

other physical facilities for the use of computers. Because the sample included all the 

schools with computers, it was representative. An attempt was made to ensure that 

each subject in the defined community was able to participate effectively by 

interviewing participants involved with the use of computers in schools to build a 

sample that was satisfactory for the purpose of the study. 

In addition, this study was conducted in Nyanza Province because of the following 
reasons: 

• Nyanza Province is the researchers' home province. The researcher knew the 

location of the schools so it was easy to access the schools that had computers; 

• The students the researcher trains at Maseno University in Educational 

Technology practise teaching in some of the schools investigated. It was important 

to identify schools with computers so that the students could use computers during 

teaching practice; 

• To serve as a role model for teachers and lecturers in the area and the students at 

Maseno to conduct future research in CIE in the province. 
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Consequently, the original plan for collecting data was to interview 30 Principals, 150 

Heads of Department and 30 computer teachers. The number from each group was 

chosen to be a fair representation of the targeted study. However this was not possible 

due to the following reasons. Firstly, only 25 Principals completed their 

questionnaires and returned to the researcher. Secondly, the researcher received 89 

completed questionnaires from HODs. Thirdly, during my visits to schools to 

distribute questionnaires to the Principals and Heads of Department, the researcher 

identified only 20 teachers teaching computer education. So a sample of 20 computer 

teachers was used for the study. Fourthly, five schools did not have computer teachers 

and were not using computers for instruction. However, Bell (1993:83) noted that 

researchers are sometimes obliged to interview anyone from the total population who 

is available and willing at the time of the interview because unavoidable 

circumstances might force the researcher to modifY the size of the population as well. 

Briefly the three groups of participants were as shown in table 4.2. 

Table 4.2: Number of respondents representing the study schools 

Participants Rural Urban Suburban Female Male Total 

Principals 15 7 3 15 10 25 

Heads of Departments 62 21 6 26 63 89 

Computer Teachers 14 3 3 3 17 20 

Total 91 31 12 39 95 134 

As can be seen from Table 4.2, a total of 20 computer teachers from rural, urban and 

suburban took part in exercise, while 25 Principals instead of 30 completed and 

returned the questionnaires, and 89 Heads of Departments instead of 150 also 

completed and returned the questionnaires. The response rates of 83% from Principals 

and 59% from HODs were considered acceptable. The lower response rates from 

HODs may have been because many HODs who were not directly responsible for 

computer education did not consider the questionnaires relevant to them. Gender 

disparity was also noted. A total of 39 female respondents compared to 95 male 

participated in the study as displayed in table two above. At the same time there were 
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more Heads of Department from rural schools compared to those from urban and 

suburban schools. These factors were beyond the control of the researcher. 

Therefore, the total number of the participants in the case study was determined by 

the situation in the field. Furthermore, with regards to the actual size of the sample, 

Cohen et al. (2000:93) and Wallen and Fraenkel (2001: 128) state that "there are no 

clear-cut rules for deciding on sample size." Consequently, the correct sample size 

depends on the purpose of the study and the nature of the population under scrutiny. 

Small samples are also more appropriate in an educational study that involves in

depth interviews. Sharp and Howard (1998) and Wallen and Fraenkel (2001:437) 

support the idea of a small sample. The small number in this case study can also be 

justified because a study that probes deeply into the characteristics of a small sample 

often provides more knowledge than a study that gathers less detailed data from a 

large number of participants (Borg and Gall 1994). The participants included both 

Senior Education Officers from the Ministry of Education as well as Curriculum 

Specialists from K1E, Principals, HODs and classroom teachers. Table 4.3 shows the 

total number of respondents who participated in the investigation. 

Table 4. 3: Total number of respondents who participated in the investigation 

Participants Male Female Total 

Ministry of EducationiKIE 3 4 

Principals 15 10 25 

Heads of Department 63 26 89 

Computer Teachers 17 3 20 

Total 98 40 138 

The data indicated in Table 4.3 were the only ones available at the time of this study 

and the researcher decided to settle at the figure representing schools that had 

computers after considering suggestions by Cohen and Manion (1994) and Wallen 

and Fraenkel (2001). Their suggestions that thirty participants is a reasonable number 

for a study encouraged the researcher to settle on the present sample for schools. The 

sample of participants from the schools represented rural, urban and suburban areas. 
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4.7 Data collection procedures 

When gathering both primary and secondary data it is necessary to be systematic. 

Sharp and Howard (1998:317) suggest that researchers should use the following 

check-list to ensure that data collected will be of an appropriate high standard so that: 

• The data actually measures what they purport to measure; 

• Proper attention is paid to measurement error and the reduction of its 
effects; 

• A suitable sample is used, in particular that it provided a basis for 

generalisation; and is large enough for the effects of interests to be 

detected and; 

• Data are properly recorded. 

Considering the above points the researcher ensured that the conditions under which 

the data were gathered were properly identified and that suitable data recording 

methods were used and efforts made to detect errors and eliminate them during 

recording. As a result of this I adopted four strategies for collecting relevant field 

data. I chose the process of data collection that included consideration of: the research 

question, existing data, research assumptions, the resources and the participants as 

shown in Table 4.4. 

Table 4.4: Methods of collecting data for the study 

Method Source of data Purpose 

Literature review Primary and secondary literature To get previous relevant infonnation on 

the use of computers in schools 

Structured interview Ministry of Education and KJE Policies and curriculum on the use of 

computers 

Semi-structured inter-iiew Teachers Classroom practices 

Questionnaires Principals and HODs General approach to computing in 

secondary schools 

130 



The first phase of data collection consisted of a selective review of previous research 

literature on the use of computers in secondary schools. The second phase 

concentrated on interviews with key officers in the Ministry of Education and the 

Kenya Institute of Education. The third phase was concerned with a survey using 

questionnaires distributed to Principals and Heads of Department in secondary 

schools in Nyanza Province of Kenya. The last part involved visits to participating 

schools to carry out interviews using in-depth semi-structured interviews and tape 

recording with computer teachers. The field study was conducted between July and 

November 2001 in Nyanza Province of Kenya. 

4.7.1 The consideration of the review of literature 

The first phase of the data process concentrated on the objectives and purposes of 

using computers identified from various sources in secondary education. This was 

necessary in order to form key questions for the field research. In addition, a review 

of the literature was carried out to accomplish the following four purposes: 

• To be come familiar with the background and history of the problem; 

• To identify possible ways to study the problem; 

• To assess the strengths and weakness of previous studies; and 

• To develop a conceptual framework and rationale for the present study. 

Therefore, a search of the relevant databases was carried out. The researcher 

conducted different types of literature searches. The first one was concerned with 

specific subjects closely related to the topic under investigation, and the second was 

based on methodology (Sharp and Howard, 1998). The literature search focused on 

four main areas: 

• Policies on teaching and learning with computers in secondary schools; 

• Integration and impact of computers on students' learning; 

• The use of computers to improve the quality of teaching and learning, to 

motivate students, to widen access to education, and teaching and learning 

computer literacy skills; 
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• Factors encouraging and affecting the use of computers and training of 

teachers in the use of computers. 

The review of literature involved assessing methods and research findings relevant to 

my study, especially looking into the use of programs such as word processing, 

spreadsheets; databases and programming to allow for comparison where possible 

with my field work. The review also focused on the advantages and disadvantages of 

computer as a tool for instruction. 

I used secondary and primary sources of information that included electronic media 

such as ERIC, INTERNET, and USENET to collect the data. All of these were in an 

attempt to identify and review the aims and objectives of employing computers in 

secondary education. Secondly, to examine the problems affecting the effective 

utilisation of computers, since the literature review is a key tool for providing 

information on what is new, important, reliable, and useful. The review of literature 

enabled the researcher to draw on the findings developed by others, and to assess the 

work already accomplished. The findings of the review of literature are reported in 

Chapters 2 and 3. 

4.7.2 Use ofstructured interview method to collect data 

As mentioned in chapter one, the first phase of field research to collect data involved 

visits to the Ministry of Education and Kenya Institute of Education. Data were 

collected using interviews to elicit qualitative and quantitative (materials) responses 

from key policy makers (Educational planners/administrators) and curriculum 

developers. The aim was to identify government policy for the use of computers in 

secondary schools. I used the interview method because it has some distinctive 

advantages. For example, it is possible to achieve a complete response with different 

interviewees directly and ensure the validity of the results, and to clarify the responses 

on the spot as the researcher interacts with them during face-to-face discussion. 

Interview method is also flexible. The researcher can use the responses of the 

interviewees to alter the interview situation. A researcher can probe for more specific 

answers and can repeat a question to the interviewees. This happens when the 

response indicates that the respondent did not understand the question (Bailey, 1994; 

Borg, Gall, Walter and Gall, 1996; Murioki, 1995; and Wallen and Fraenkel, 2001). 
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Moreover, the interviews involved the collection of data through direct verbal 

interaction between individuals. Face-to-face encounters enabled the researcher to 

evaluate the respondent and judge the truthfulness of their responses. It also gives a 

better response rate than mailed questionnaires. 

I therefore developed a blue print to guide the qualitative study. This was a general 

interview guide outlining the issues and research topics that were to be covered and 

some general questions that were to be asked during the interview. Howard and Sharp 

(1998), Murioki (1995) and Mayan (1996) also report that an interview guide ensures 

that all relevant topics are covered, while enabling the researcher to build a 

conversation by adapting the interview to each situation and the participants. Mayan 

explains that having a guide keeps the interaction focused and makes the best use of 

the limited interview time available while permitting individual perspective and 

meaning to surface. 

Two different interview guides were used in the investigation. The first was used to 

obtain information from the Ministry of Education, and the other for the curriculum 

developers at the Kenya Institute of Education. The interview schedules used for the 

field research are attached as appendices 8 and 9. The topics and questions differed at 

various levels. Although the two lists of questions differed in certain respects, they 

covered various issues so that direct links could be made. The topics for the 

interviews with the Ministry of Education were concerned with policy formulation 

and implementation and financing of computers studies in secondary schools. The 

topics for the interviews with the curriculum developers were concerned with 

curriculum guidelines for the use of computers in secondary schools. It also included 

aims of computer education in schools, guidelines for integrating computers into 

traditional subjects, support materials, evaluation reports, budget for computer 

workshops/seminars and problems encountered with computer education 

programmes. The interviewees were assured of confidentiality and anonymity. 

4.7.3 The application of the questionnaires during the investigation 

The second phase of the field research involved a questionnaire survey developed to 

collect information and to elicit quantitative and qualitative data on computer 

edll~ation in secondary schools. The questionnaires were hand delivered to the 
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participants and collected by the researcher. This was necessary so that the researcher 

could interact with the participants attend to any outstanding issues, and to cross 

check misinterpretation of the questionnaires. The researcher collected data from 25 

Principals and from 89 Heads of Department. Due to circumstances beyond the 

control ofth~ researcher, data from 5 Principals and 61 Heads of Department were not 

returned to the researcher as mentioned in section 4.6.1. This was because some 

Principals and Heads of Department were not available to hand in their questionnaires 

despite the researcher's visits to these institutions more than three times. At the same 

time, seven schools had no technical department (consist of subjects like Art and 

Design) and therefore no HODs to run such department. No questionnaires were 

therefore received from these schools. 

There were two different sets of questionnaires. The first questionnaire was 

administered to Principals of secondary schools, and the second one was designed for 

Heads of Department (see section 4.5.3). Although the two questionnaires differed in 

certain respects, they contained many common topics to allow direct links and 

comparisons of responses. The questionnaires were piloted in four secondary schools 

and since there were no problems identified these questionnaires were included in the 

main data collection. 

I used a questionnaire surveys because the method is generally accepted as useful in 

measuring participants' attitudes and opinions. The method is also useful in providing 

numerical data, and enables comparisons to be drawn across groups in a small sample 

(Cohen and Manion, 1994; Sharp and Howard, 1998). Moreover, Nachmias and 

Nachmias (1992) report that it is useful to administer questionnaires because it 

reduces biasing errors that might result from the personal characteristics of the 

interviewer and variability in their skills. The absence of an interviewer provides 

grater anonymity and it permits wider geographical contact at minimal cost. However, 

Wallen and Fraenkel (200 I :434) point out that in qualitative study, it is possible to 

use questionnaires or tests but "any instrument used should be grounded in the data 

that is used, because they can help to further understanding of the life experiences of 

the participants." 

Therefore, with these contributions from scholars the researcher designed the 

questionnaires containing similar themes for all the participants. Each Principal and 
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Head of Department completed the relevant questionnaires containing a series of 

questions that could allow cross-references to be made with information obtained 

from the teachers of computer education. The researcher felt that a questionnaire of 

this type would be easy to administer and would reveal the most essential information 

" required for this study. The items in the two different questionnaires were grouped 

into nine sections to correspond with the key issues that were to be investigated (see 

appendices 8 and 9 and section 4.5.3 in this chapter). 

4.7.4 Use of semi-structured interviews to collect data 

The last phase in data collection during the process of interviews were conducted in 

twenty public secondary schools where computers were used for teaching and 

learning. I decided to use this technique of gathering data because of its capability to 

generate insights to be investigated further. Bell (1993:8) argues that the semi

structured method is especially suitable when one aspect of a problem needs to be 

studied in some depth within a limited time-scale. Similar views are expressed by 

Borg and Gall (1994), Cohen and Manion (1994), Murioki (1995), Sharp and Howard 

(1998) and (Yin 1994). Furthermore, Cohen et al. (2000) report that the use of semi

structured interviews can help to establish cause and effect. While Wallen and 

Fraenkel (2001:437) state that sometimes much can be learned from studying just one 

individual, one classroom, one school or one school district. Therefore, the 

contributions of these scholars were taken into account by the current researcher. The 

field research was conducted in Nyanza Province of Kenya between the months of 

October and November 2001. The choice of techniques for collecting data was also 

influenced by the following factors: 

• This was a suitable period of the school term as teachers were in session and 

had completed most of the course work so they were free to participate in the 

interviews and discussions without much pressure for classroom teaching. 

• It was also easy to find the teachers and make arrangements with them to take 

part in the interview. 

Techniques such as in depth interviews, long interviews, audio tape recording, 

participant observation and open ended-question are all very useful in collecting 

required information (Bell, 1993; Borg and Gall, 1994; and Cohen et al. 2000). I 
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decided to employ semi-structured interviews after reviewing the contributions of Bell 

(1993); Sharp and Howard (1998); and Yin (1994). For this study, the semi-structured 

interview method was appropriate because it enabled the researcher to use a diverse 

range of techniques to collect the data and to analyse them both quantitatively 

qualitatively. Using the semi-structured method I employed tape recording of in-depth 

interviews and open-ended discussions to collectthe data. Through careful motivation 

of the interviewees and maintaining a rapport with them, it was possible to collect the 

information within a short time. The use of semi-structured interviews, as indicated in 

Chapter I, enabled me to employ a detailed topic guide and a number of 

predetermined questions on specific topics; while at the same time the participants are 

allowed to digress and the interviewer was able to employ unscheduled probes. 

Moreover, the use of semi-structured interviews enabled me to include most of the 

supplementary sub-topics or items derived from my own experience with the use of 

technology. There were no questionnaires constructed before hand, but a list of topics 

was developed to act as a 'framework' for the interview (see appendix 12). This 

method allowed me to tackle each topic in a flexible manner and the interviewees 

were also free to elaborate on their responses and to give their views at their own 

pace. I also used careful 'probes' to encourage and motivate the interviewees to feel 

relaxed while trying to reduce bias (e.g. trying to avoid leading questions that might 

encourage interviewees to offer views acceptable to the interviewer). 

I started by making an 'outline,' listing all of the main issues in the subjects being 

studied. This preliminary listing was classified to create seven separate topic areas for 

the interviewees that I used to develop the general format of the interview schedule. 

Next I created a list of headings for each category of information to be addressed in 

the interviews. Under each heading items, statements and phrases like "types of 

software used" or just a question on a specific topic were listed and arranged in a 

specific sequence. With the assistance from my supervisors, I checked on the 

wording, technical level of language, subject content and pattern of questioning. This 

was necessary because of the diversity of the participants and the interview 

environments. The interview questions and topics aimed to probe interviewees' 

experiences and present patterns of using computers in teaching and learning. 
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The interview topics and questions were those that I hoped and expected would 

enable all of the respondents to contribute freely and express their views and attitudes 

openly about how they use computers in teaching and learning in the classroom. It 

also sought to identify the needs of teachers and schools in order to use computer 

technology effectively. 

4.8 Administration and application of the instruments 

Once the field research instruments and topics were ready, arrangements were made 

with various groups of the participants before any investigation into the research 

problem was undertaken during the month of July and November 2001 (see Appendix 

13 for tentative field research programme). The researcher made arrangements to visit 

the Ministry of Education, Kenya Institute of Education and secondary schools as 

explained in 4.8.1 to 4.8.3. This was important for four reasons. Firstly, the objective 

of the study had to be explained to the interviewees. Secondly, I had to seek 

permission to visit schools to distribute questionnaires and conduct interviews. 

Thirdly, I had to apply for access and for copies of relevant official publications or 

documents on computer education in secondary schools. Fourthly, I had to assure the 

interviewees of confidentiality and anonymity of their contributions. 

4.8.1 Seeking permission to conduct interviews 

Before any investigation into the research problem was undertaken, I had to obtain the 

consent and co-operation of the people selected to participate in the investigation. 

This was an important stage in the research project because of the type of data that 

were to be gathered. Permission to conduct the research was absolutely essential. Bell 

(1993:52) noted the importance of consent to conduct a study and states that "no 

researcher can demand access to an institution, and organization or to materials." It 

was also essential for me to give the people concerned a clear picture of what the 

research entai led, stating clearly: 

• The purpose of the visit; 

• The objective and nature of the study; 

• Its practical application; 

• The design, methods and procedures to be used; 
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• The categories of participants who were to be interviewed and; 

• The time for the interview and any other data to be collected (see Chapter I 
for details). 

Three different letters were written and addressed to the interviewees (see Appendices 

G-J). One letter was addressed to the Principals of schools. It was an information 

letter concerning the intended visit and subsequent distribution of questionnaires and 

interviewing of teachers. The second letter sought permission from the Director of the 

Kenya Institute of Education to obtain data on curriculum regulations regarding the 

use of computers in schools. The third letter was addressed to the Permanent 

Secretary of the Ministry of Education. It sought information mainly on the Kenyan 

government policy on computer Education in secondary schools and requested that I 

meet with an appropriate Ministry Official. 

Upon approval of the draft list of interview topics, by my supervisor, I drew up a 

tentative schedule for my fieldwork in Kenya. 

4.8.2 Pre-interview arrangements 

I started my fieldwork by visiting the Ministry of Education and Kenya Institute of 

Education to check if they had received my letter, to make an appointment for an 

interview and to collect an introductory letter to the Provincial Education Officer of 

Nyanza Province. Next I visited the Provincial Education Office to present the letter 

from the Ministry of Education and to collect another letter from them to visit the 

schools. Administration of the interview questionnaires was undertaken only after 

making appointments. Such briefing entailed obtaining permission from the school to 

conduct the interviews. 

After receiving the letter from the Provincial Director of Education in Nyanza 

Province, I visited the schools to deliver the letters explaining the reasons behind the 

research project. This included distributing questionnaires to the Principals and Heads 

of Department, and making arrangements with the computer teachers for a suitable 

date for their interviews. 

138 



4.8.3 Interviews with Officials from the Ministry of Education, KIE and 

teachers 

Before the interview, the interviewees were infonned about the purposes and 

objectives of the study. I explained to the interviewees the importance of the study 

that was designed to examine firstly, the government policy and investment in 

computer education and secondly why computers are used in secondary schools, and 

thirdly to identifY any problems they face with utilisation of the programmes. 

The interviews were carried out in two phases during the month of August and 

November 200 I. The first one involved senior officers from the Ministry of Education 

and Kenya Institute of Education. The second one concentrated on classroom 

teachers. In order to ensure maximum co-operation, the interviewees were assured of 

the confidentiality and anonymity of their contributions. I emphasised the need for 

accuracy and that they could modify their responses if necessary. I used note taking to 

record the data obtained from the Ministry of Education and Kenya Institute of 

Education. The responses from teachers were tape-recorded and some interviewees 

wrote their responses on note cards. The specific answers from the participants are 

presented in the analysis and discussion of the results in Chapter 5 and 7. 

4.9 The general plan for data analysis 

All of the infonnation that I collected from the secondary and primary sources were 

subjected to analysis by either referring to the literature review chapters or to 

resources included elsewhere. However, with regard to the analysis of the data 

obtained from interviews using note taking and audio tape recordings, both basic 

descriptive statistics and qualitative techniques were used to demonstrate to the 

readers or users the different groups of data, their characteristics, range and averages. 

The data collected by questionnaires from Principals and Heads of Department was 

analysed by the Department of Statistics of the University of Pretoria using 

"Statistical Package: SAS Version 8." 

I was obviously guided by the aims and objectives of the study in the analysis of the 

data. For the investigation institutions, and the participants (Principals, Heads of 
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Department and computer teachers) this included the general background information 

of the schools and the participants. I was particularly concerned with the following 

issues (among others): 

• The school policy and practice on the use of computers In teaching and 

learning; 

• Availability of computer equipment and support materials in schools; 

• Availability of software and the type used in the school; 

• The actual use of technology and involvement of students In computer 
education; 

• The perceived value, views, impact and problems of using technology in 
secondary education; 

• The training of teachers in the use of computers and the financing of this 

training. 

A similar plan was also arranged for the analysis of data from the Ministry of 

Education and the Kenya Institute of Education. It focused on government policies on 

computer education in secondary schools and the supply of computers, financial 

involvement, curriculum regulation relating to the use of computers in secondary 

schools, etc. The analysis of the data is presented in Chapters 5, 6 and 7. 

4.10 Problems with data collection and field research experiences 

The data were collected between the months of July and November 2001. An 

interview schedule for visits to each institution was developed. Unfortunately this 

could not be followed strictly due to some problems encountered such as lack of 

transport, and bad weather that rendered some roads impassable. However, there were 

few problems in the data collection exercise, since all schools were informed by 

telephone or in person well in advance and were very co-operative. There was only 

one or two instances where there was a communication break down between the 

researcher and the schools. The researcher had to make another appointment to meet 

the Principals and explain the purpose of the investigation. The other problem 

concerned the questionnaires that were not returned to the researcher. 
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The participants were assured that the findings would in no way be used for any other 

purpose apart from this research. Once the teachers were convinced on this point and 

the intentions of the study were clear, there was no difficulty in completing the 

questionnaires. All of the participants that co-operated were motivated and wanted 

more computer equipment and support materials. 

4.11 Summary 

This chapter has described the methods, techniques and procedures employed to 

collect data for this investigation. Information of how data were gathered at the 

various stages of the research has been presented. The specific objectives of the study, 

research questions and sources of evidence and assumptions about the use of 

computer programs have been identified and included. The choice of participants for 

the interviews, questionnaire surveys and interview topics have also been explained. 

Information was gathered through structured interviews using note taking and open 

ended discussion with Senior Education Officers from the Ministry of Education and 

KIE, questionnaires completed by Principals and heads of secondary schools, and 

through semi-structured interviews using audio tape recording with computer 

teachers. In addition, arrangements and general plans for data analysis for Chapter 5, 

6 and 7 has been outlined. In the next chapter, I present the research findings from 

interviews with Officers from the Ministry of Education and Kenya Institute of 

Education on government policy regarding the use of computers in schools and 

curriculum materials available for the use of computers in teaching and learning. 
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CHAPTER 5 

INTERVIEWS WITH MINISTRY OF EDUCATION OFFICERS 
CONCERNING THE INTRODUCTION OF COMPUTERS IN PUBLIC 
SECONDARY SCHOOLS 

5.1 Introduction 

This chapter reports the research findings of a study that was part of the field research to 

collect data on how computers are used in public secondary schools in Nyanza Province, 

Kenya. It sought evidence on Government policy and curriculum regulations regarding 

the implementation of computers in teaching and learning. The data for this study were 

collected through structured interviews (see appendix 8 and 9) with key Education 

Officers and Curriculum specialists in the Ministry of Education. These officers were the 

only ones who were in a position to provide data about the school computer program in 

Kenya because they were the ones in charge of computer education in public schools. 

They had to explain government policy and curriculum regulations before I visited 

Nyanza Province to investigate whether the computer policy was being implemented in 

public secondary schools. The officers from the Ministry of Education were invited to 

participate in a face-to-face interview freely without any coercion from the researcher. 

The data collected through these structured interviews were complimented by a 

questionnaire survey on the role of the Principals and Heads of Department on the use of 

computers in their schools (findings presented in Chapter 6) and semi-structured 

interviews with twenty computer teachers that is reported in Chapter 7. This chapter 

begins with a brief overview of the government decision to introduce computers into 

public secondary schools. Then it examines policy issues and challenges as the Officers 

percei ved them and the findings of the investigation are presented in the relevant 

sections. The issues discussed include an overview of the current government policy, the 

reasons for introducing the policy, policy implementation and resource allocation, 

financial implications, benefits and limitations of the policy, curriculum regulations 

relating to computers in schools, development and distribution of support materials, and 

assessment. The other findings reported include problems and difficulties encountered 
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with implementation of the policy on computer technology. Drawing on the findings, the 

chapter ends with a summary of the main points. 

Since this chapter is based on a qualitative study that involved data in the form of text, 

phrases, or symbols describing or representing people, actions and events in social life 

(Neuman 1998), data analysis has been based on themes, concepts or similar features. 

The findings have been reported using simple tabulation of responses where necessary 

and descriptive analysis. However, when analyzing a policy to determine whether it can 

meet or has met the needs that it seeks to address, the researcher considered how the 

policy was initiated, reasons for the policy, the impact and benefits. The other concern 

was whether the policy could be implemented, and whether the resources and skills are 

available to implement the policy (Pillay 1999:245). The researcher also examined policy 

implementation and financial involvement because these were identified by (Jansen 2001: 

274-275) as being important influences on the effectiveness of government policy. 

5.2 An Overview 

The decision by the Kenya Government to introduce computers in public secondary 

schools was influenced by two major educational resolutions and policies. The first was 

in 1996 when the Ministry of Education announced that it had approached UNESCO to 

fund the project and train teachers to teach computer education. The Ministry of 

Education published a circular guideline NS/B/3 7/1 /118 in 1997 approving the teaching 

of computer education in schools, and computer companies were requested to enter 

schools to display their products to promote the use of computers and announced that the 

subject would be examined in 1998. The Minister for Education noted that computer 

education was to be included in the timetable and in the curriculum where possible; 

kaching materials were to be developed and physical facilities were to be improved. It 

was noted also that implementing computer technology in public secondary school would 

bring about widespread changes in the school system, teaching strategies and teachers 

beliefs and improved physical facilities. The report further indicated what was missing 

(e.g lack of computers, trained teachers and physical facilities). 
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A crucial part of my research was to examine the content and context of government 

policy on computer education in secondary schools, and to analyze how effectively this 

policy was being implemented in public secondary schools. This was important since the 

government formulates educational policies and sets the overall structure and methods of 

implementation of the educational system in the country. A policy is a statement adopted 

by the government to provide a uniform plan for action or guide to action. In this 

connection, Pillay (1999:240) explains that a policy is developed to influence or shape 

the way people behave and that policies are the result or outcome of some need, so the 

need must be clearly understood by those concerned. 

The other purpose of the study was to examine government policy on financing computer 

education. To do this it was necessary to obtain clear information from the government 

and Kenya Institute of Education (KIE) on the use of computers in schools, and the 

support materials supplied to schools before I visited secondary schools to get an insight 

into what actually happens in these institutions. This was necessary since teachers are 

expected to implement government policies and curriculum innovations, and the ways in 

which computers are used in secondary schools depend on the Principals, Heads of 

Department and classroom teachers. The interview questions were designed to explore 

these issues and this chapter presents findings and conclusions based on a number of 

personal interviews with officials in the Ministry of Education and the Kenya Institute of 

Education. 

5.3 Current Government Policy on Computer Education in Secondary Schools 

In an interview at the Ministry of Education at Jogoo House in Nairobi in August 2001, a 

senior education director was asked to explain current Government policy on computer 

education in public secondary schools. In response, the officer reported that there is a 

government policy stating that "computers can be used for teaching purposes." This 

policy is based on the Education Act of 1968 Chapter 211 that included the use of 

resources in teaching and learning. However, he stated that there was no separate written 

policy document on the use of computers. The current policy guideline on computer 

education is contained in the Ministry of Education circular letter Number 
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INS/MEIN2114/S of 31 st January 1997 stating that "Schools are encouraged to offer 

computer subjects depending on the facilities available." Moreover, in a recent 

development, Aduda (2002) reports in the Daily Nation Newspaper indicated that the 

Ministry of Education issued another statement to confirm that computer education is to 

be offered in schools as an optional subject to be e'xaminable at Kenya Certificate of 

Secondary Education (KCSE). During an interview with one of the Kenyan Directors of 

Education at the Commonwealth of Learning (COL) Conference in Durban on 30th 

August 2002, it was confirmed that the policy document on the use of computers was still 

being formulated. 

In comparison with other developing countries, Kenya's progress towards formulating 

policy to guide the implementation of computer education programs in public secondary 

schools is not typical. In an interview with an Education officer from Nigeria at the COL 

conference about the use of computers in secondary schools, she indicated that Nigeria 

was still conducting pilot studies in a few schools and the policy was still being 

formulated. Similar information was obtained from the Minister for Education in 

Sycheles. However, an Officer responsible for Technology in the Ministry of Education 

in Malaysia indicated in a private conversation at the COL conference that they have a 

policy on the use of computers. A report by Pearson (2001 :280) also noted that Hong 

Kong has a policy document titled "Information Technology for Learning in a new Era. 

Five rear Strategy 1998/99 to 2002/03 (herein Strategy) to promote the use of computers 

in schools, Therefore, many developing countries have embarked on developing policy 

statements on the use of computers in teaching and learning. 

Even though there is no formal policy document on the use of computers in secondary 

schools in Kenya, the government officials that I interviewed assured me that the Kenya 

government supports the idea that computer education is important. 

5.3.1 Reasons for adopting a computer policy for schools in Kenya 

The interviewee revealed that the government gives high priority to the use of computer 

technology in schools in view of the fact that the "the country wants to be industrialized 
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in the year 2002." Consequently, the officer reported that the government has to exercise 

control over the introduction and use of computers in public secondary schools in order 

to: 

• protect schools from being treated unfairly by various computer firms; 

• guard against confusion on the type of software and teaching/learning materials from 

computer companies or individuals; 

• oversee the implementation of computer education in schools. 

In view of these reasons, the interviewee reported also that the Ministry of Education 

mandated the Kenya Institute of Education to design computer education syllabi for 

secondary schools. In addition, the interviewee pointed out that the KIE through its 

technical education panel started a 'computerization' program on radio broadcast to 

create awareness of computer education in 1997. 

5.3.2 Steps taken for implementation ofthe computer policy 

Apart from the value placed on school computing by the Government, effective 

utilization depends on how computers can be integrated into school subjects, planning 

and changes in the teachers' role. The interviewee was asked what steps have been taken 

to implement this policy. In response the interviewee replied that the government 

appointed an officer to be in charge of the computer project and to work with District 

Education Officers and inspectors of schools to monitor the implementation process. He 

also emphasized that the Education Act CAP 211 of 1968 is still in operation with 

amendments in 1980 and 1990s. The Officer summarized the information and stated that: 

The law requires an officer inspecting a school to have a 

special regard to the maintenance of educational standards 

and to compliance with any regulations of the Education Act. 

This gives the officers power to inspect the use of computers in schools. 

Computer education were started as a means of promoting computer literacy 

in secondary schools and to provide computer education to many 

people in the country. 
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It was noted also that through the government's specific policy plan, some of the 

National Secondary schools were supplied with computers donated by UNESCO. The 

Secondary Computer Syllabus was also provided. He explained also that UNESCO and 

officers from the Ministry of Education mounted an in-service course on computer 

literacy skills to Principals aJid some teachers in secondary schools in 1997. 

According to Pillay (1999:240) a policy is usually created in response to some need, and 

the need may have to be clearly understood by all stakeholders before any action is taken. 

A crucial factor relating to teachers' use of computers is the availability of the facilities, 

computer equipment and the personnel. The extent to which the curriculum and 

technology are implemented depends on clear policy guidelines and regulations. Knupfer 

(1993) noted that the teachers' existing attitudes, skills, and working conditions have 

great influence on their acceptance, style of implementation, and outcome regarding 

educational computing. The interviewee was asked to indicate who was responsible for 

implementing the policy and how the implementation was being monitored. In response 

the interviewee said that secondary school teachers and the inspectors of schools 

implement the project. He also stated that the Ministry of education (MOE) established 

the Kenya Institute of Education to design and develops national curriculum for schools, 

including the use of technology, and to work closely with supervisors of schools so that a 

uniform Secondary Computer Syllabus could be produced. In addition the officer 

reported that a second in-service course was organized at provincial level aU over the 

country for computer teachers in 1998. 

The officer noted that in order to supply computer equipment and books, the government 

allowed various computer firms to display their computers and relevant materials in 

secondary schools, to conduct workshops and seminars on computer awareness and to 

give demonstrations in liaison with District Education Officers. 
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5.3.3 The success of the implementation of computer policy in schools 

The success or failure in the implementation of computer education policy in schools 

depends more on the effectiveness of the preparation of teachers, their willingness to use 

computers in dassroom instruction than the nature of the hardware or software. Bitner 

and Bitner (2002: 95) point out that while attention to choosing appropriate hardware and 

software for classroom use is a prerequisite, "it is the skill and attitude of the teacher that 

determines the effectiveness of technology integration into curriculum." But this is not an 

easy task because change can be intimidating and threatening. If computer education is to 

be truly beneficial and remain a valuable part of the educational system there must be 

good teaching techniques and sound innovational strategies, critical planning and 

evaluation throughout implementation. From my experience with the use of educational 

technology in Kenya (radio and television programs) it is evident that unless teachers 

have a definite plan for implementing computer technology in a meaningful way all the 

government efforts in any educational project will not be fruitful. Clark (2000) also found 

that teachers were not implementing computer education in classroom instruction. A 

report by Zhao and Cziko (2000:7) in UAS indicated that very few teachers used 

computers regularly in their teaching and the impact of computer integration on existing 

curricular was still very limited. This was because of lack of suitable training, technical 

and administrative support, a systematic incentive and lack of access to equipment, 

traditional pedagogical beliefs, and resistance to change. Thus, Bitner and Bitner 

(2002:96) listed eight factors that have been identified to be important to enabled teachers 

to implement computer technology into teaching and learning. These included: 

• Fear of change: fear, anxiety, and concern that teachers have about change must 

be addressed; 

• Training in basics: training must provide teachers with knowledge of the very 

basics of computer use; 

• Personal use: personal productivity skills can be used as a means to foster the 

teacher's interest; 
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• Teaching models: teaching models using technology as a tool in the classroom to 

help students achieve must be provided; 

• Learning based: learning should be the impetus that drives the use of technology 

in the school; 

• Climate: a climate must be created that allows teachers to experiment without fear 

offailure; 

• Motivation: motivation to endure the frustration and turmoil of the change process 

must be present; 

• Support: support that is ongoing and onsite must be provided." Teachers need 

support in the technical area and in the curriculum area. 

For the above reasons, I asked the interviewee "What data exists on the success of the 

computer policy?" The response from the officers indicated that: 

• By the year 2000, the Ministry of Education had allowed only one firm to supply 

computers to schools; 

• The Ministry started a radio program on 'computerization in schools' 

to create awareness of computers in schools in 1998; 

• There are records ofInspectors of schools' visits to schools in provinces from 1997 

to monitor the use of computers and to assess the implementation of computer 

education and any problems encountered; 

• In-service courses organized on basic computer literacy were attended 

by Principals and teachers in secondary schools during 1997 and 1998; 

• The Kenya Institute of Education produced Secondary Computer Syllabus in 1996 

for all secondary schools. Computers are available in some secondary schools and 

used in teaching and learning computer skills; 

• Students have sat for Computer education examination at the end of Form iv

Kenya Certificate of Secondary Examination (KCSE) in 1998 to date; 

• Inspectors of schools and curriculum developers are involved in 

marking the KCSE and carry out curriculum evaluation. 
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Arrangements were being made by the Ministry of Education and KIE to produce 

relevant course books that schools could use in teaching and learning computers. This 

detailed response from the Ministry of Education officials suggested that appropriate 

steps were being taken to introduce computer education to schools and that some 

monitoring procedures had been established. However, the official was unable to provide 

specific data about the success of the computer policy. For example, the officer did not 

have a list of the Principals and teachers who attended the computer in-service training 

course. Secondly, the curriculum specialist at KIE was not involved in the training 

programme, and had no evaluation report on the impact of the in-service computer 

literacy course. 

5.3.4 Problems and difficulties with the implementation of computer policy 

in schools 

Effective implementation of computer education in secondary schools reqUires clear 

policy guidelines of how to integrate the technology in teaching and learning. When there 

are no policy guidelines, or when the guidelines are vague, as they were in Kenya at the 

time of this study, it is unlikely that teachers will embrace the new ideas enthusiastically. 

The interviews with teachers referred in Chapter 7 indicated that a large number of 

teachers in schools were not aware of any policy documents available for the use of 

computers. When government officers pronounce education policies, they rarely make 

reference to how teachers will implement the policy. According to Jansen (2001), in most 

cases the implementation agenda is never on the policy agenda. Jansen (2001 :274) feels 

that there is need for the government to make " concrete steps that would be taken to 

implement such policies, and such implementation plans need not accompany the 

immediate policy announcement but would typically follow thereafter." Furthermore, the 

Sllccess of any sllch implementation effort will depend largely on the teacher who 

determines the daily school activities. Therefore, the personnel and professional 

relationships among teachers, students, and administration can have a great influence on 

the future of any curriculum innovation. UNESCO (2002) clarifies the issue of 

implementation and points the need to provide teaching and learning resources and 
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training of teachers in computer technology as discussed in Chapter three Sections 3.2.2 

and 3.4. Lack of training is the greatest barrier of all that limits the integration and use of 

computers in teaching and learning. These factors identified in developed countries also 

apply to developing countries like Kenya. 

In order to obtain more information on the integration of computers, the officer was 

asked to identifY any problems and difficulties experienced with the implementation of 

the computer policy. The answer to this question was in two parts. The first one related to 

finance. The officer noted that computers are expensive to purchase and maintain, and it 

can be a heavy budget commitment for the government to supply all institutions training 

secondary school teachers with computers and to re-train the teachers. The interviewee 

stressed that the high cost of computers was causing a lot of concern to the government 

and that it could not afford to purchase computers for schools and to train teachers. In 

order to help solve the first problem of lack of computers, the government allowed 

computer companies and consultants to carry out computer awareness for teachers and 

some schools made arrangements with computer firms to loan them computers for 

teaching and learning. In the process, the government realized that the outcome was not 

encouraging because: 

• The Fees charged by computer firms were very high. For example, some 

computer firms charged 1 KShs 1000 per student per term for the use of 

computers. 

• There was a problem with maintenance and repair of computers; 

• There were not enough computers and software supplied to schools; 

• Many teachers were not qualified to teach about computers, so computer 

firms hired their own teachers; 

• The computer support materials such as software applications were 

sometimes not suitable. 

I At the time of this research 1 US$~ Kshs 78.00 
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Consequently the government had to identify funds from external sources to finance the 

project. The officer noted also that when computer education was introduced in the 1990s, 

the government had a high hope that the cost of purchasing computers would decrease so 

that institutions and schools would buy enough computers for use. But up to now, no 

specific tangible step has been taken to help solve this problem. The government does not 

have any financial commitment to supply computers to schools and other institutions of 

higher learning. The general world economic climate has been damaging to Kenya with 

the World Bank and the IMF putting tough conditions on financial support. However the 

officer noted that Non-Government Organizations (NGO) could donate computers and 

schools are free to seek funds and purchase computers within their financial limits. 

The second major problem experienced by the government was a lack of trained teachers 

with computer literacy skills amongst those already employed. The Officer noted that the 

number of teachers in schools is so large that proper training in computer literacy skills 

lVould require considerable funding. However, teachers need considerable support in 

order to integrate computers into their teaching subjects. If funding is available, this can 

easily be done through in-service training to continually update them on changes in 

computer technology and the software products. Although this requires time to organize 

and run the courses, and the time to plan lessons that incorporate technology, it could be 

cost effective. In addition, the interviewee reported that lack of computer rooms and rural 

electrification to all secondary schools were delaying the implementation of the policy. 

From my experience, the majority of secondary schools have not put up computer rooms 

or had an extra classroom for computers since the time the government decided to 

introduce computer education in public secondary schools. Most of the schools in rural 

areas also lack a reliable source of electricity, and some have no source of electricity. 

5.3.5 Financial policy on the use of school computers and resources allocation 

In another interview question, the Officer was asked to state what resources have been 

allocated to computing in schools. The response from the Officer indicated that the 

Ministry of Education has not allocated any money for school computing. This has been 

due to continued financial difficulties. Nevertheless, the interviewee was asked whether 
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there is an investment policy and resources allocation for the implementation of 

Computer education. There was a negative response but the Officer reported that the 

government gives grants for development and expansion of school activities. Schools are 

expected to arrange with the Board of Governors (BOGs) and Parents Teachers 

Associations (PTAs) to obtain computers and other support materials. However, the 

interviewee noted that this policy has not worked well with some of the disadvantaged 

schools that cannot afford to buy computers. The Officer cited some of the reasons that 

inhibit some schools from funding computer education: 

• Some communities are poor and may not raise enough funds for computers; and 

in some schools there are low student enrollments so schools may not save and 

have enough money to buy computers; 

• Negative attitudes of Heads of schools towards investment in computer education; 

• Teachers' resistance to change, and general fear of the computer technology. 

Policy makers in education need to consider the cost benefit of investing in computer 

technology and assist all schools to provide computer education. An important strategy 

should contain a clear budgetary commitment from the government to support the 

development of support materials as well. This is one of the major reasons why 

computers have not been widely used in public secondary schools. According to 

Woodhall (1997:78) those officials responsible for allocating government funds or school 

budgets are unlikely to respond with extra funds and resources without convincing 

evidence that this will be cost effective. Woodhall (1997) points out that such evidence is 

lacking in Africa. Hence the need now for the formulation of policies that can work for 

the betterment of schools. Policies that are not properly formulated affect the capacity of 

schools to purchase the computer technology for teachers to use in teaching and learning. 

One of the difficulties in trying to convince governments, parents, NGO's or donors to 

fund the purchase of computing equipment for schools in developing countries is that the 

benefits are very hard to define. On the one hand, there can be general claims that when 

students gain computer skills they become more employable. But on the other hand there 

may be no jobs available. Similarly, there may be claims that integrating computers into 
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the study of traditional subjects (such as Business Studies) is a more efficient way of 

teaching, but this is very difficult to prove. Finally, there is the important question of 

whether or not the benefits of CIE in developed countries (where most of the research on 

CIE has been done) can be achieved in a developing country. 

5.3.6 Evidence available on the use of computers in schools 

One of the objectives of introducing computers into public secondary schools by the 

government was the desire to help Kenyan youths become computer literate, and to 

ensure students graduating from secondary schools were equipped with computer literacy 

skills to enable them to compete for jobs in the world market. In this connection, the 

officer was asked the question "What evidence is available on the use of computers in 

schools and its effects on teachers and students?" In reply, the interviewee confirmed that 

some schools, especially the National schools and others with adequate funds, do use 

computers. He further added that schools are guided by national government goals and 

objectives in the formulation of their policies on the utilization of computers which states 

that "the system of education should produce citizens with skills, knowledge, experience 

and personal qualities required to support her (Kenya) growing economy." Computer 

education are undertaken to produce learners to participate effectively in the economic 

development of the country. Computer education is subjected to evaluation just like any 

other regular school subject so there are evaluation reports from: 

• Provincial Director of Education's annual report to the Ministry of Education; 

• The inspectors of schools' reports; 

• National examination registration and results; all of which provide the 

government with information about the implementation of computer education in 

schools. 

The interviewee reported that an evaluation on the use of computers was carried out in 

one of the secondary schools and a special report was issued on the introduction of 

computers. The Official was unable to supply details of this report, and it was not 
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available to the researcher. However, the Official indicated that this report revealed that 

private firms had invaded schools and given software packages that were not approved by 

the Ministry of Education so the Ministry advised the school to wait for the right syllabus 

and other computer support materials. 

Regular evaluation reports help to improve the qual ity of teaching and learning with 

computers and inform the government about the teachers' views and what takes place in 

the schools. The decision by the Ministry of Education to try to control the software that 

was being used in schools has both advantages and disadvantages. According to Heinich 

at al. (2002:74) media materials should be appraised prior to use in teaching and learning. 

However, when there is no official mechanism for such appraisals, teachers need to be 

able to make their own judgements. 

5.3.7 Number of schools using computers and software available 

Information was collected from the Ministry of Education about the number of schools 

using computers and the type of software available. The interviewee reported that a list of 

schools offering computers by district from 1995-1999 indicated that 30 National schools 

had computers. In Kenya, secondary schools are categorized into National, Provincial and 

District schools. The National schools were former government grant aided schools. 

These schools admit students from all parts of the country. At the time of the interview 

the Officer estimated that the number of National schools with computers could have 

risen to over 200, but there was not an up-to-date list. With regards to type of software 

used, the interviewee said that the government recommended Word processor, Database, 

Spreadsheet and Programming packages but some schools use other software 

applications such as graphical packages, desktop publishing and computer accounting 

packages. Besides, the officer reported that the government sent out a letter to all 

secondary schools indicating the requirement for a secondary school to start computer 

classes. The government recommended: 
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• Sufficient computers for staff and the number of students per computer to be in the ratio 

of 1-2 students; 

• Computer rooms/classrooms must have appropriate furnishing such as carpets, and 

computer covers to protect computers from dust; 

• Availability of fire protection device for emergency in case of any accidents during 

computer lessons; 

• Sufficient ventilation. The rooms need to have windows with curtains because computers 

require rooms that are free from humidity; 

• Enough space for electronic media library; 

• Students and staff to have access to e-mail and the Internet; 

• Supportive electrical suppliers for computer networking 

• Enough diskettes, printers and metallic diskette holders; 

• Manuals for teachers and students for effective use of computers; 

• Relevant computer textbooks for students and teachers. 

In addition there should be a syllabus for Computer education and teachers should be 

computer literate. 

5.3.8 Reasons for introducing computers in public secondary schools 

There is growing awareness that computers can be turned to educational advantage as a 

tool for instruction, as a source of information and as a subject matter in their own right. 

Many students have a natural interest in and are motivated to use computers. This 

positive attraction towards the medium lends it a real potential as a powerful learning 

resource. Heinich et al. (2002:214) also report that the computer has the ability to provide 

'·rich learning experiences for students, giving them the power to influence the depth and 

direction of their learning. It has the ability to integrate a variety of media-still and 

motion pictures, graphics, and sounds, as well as printed information. The computer can 

also record, analyze, and react to students' responses typed on a keyboard or selected 

with a mouse." With all these capabilities of the computer, the researcher asked the 

interviewee to give reasons for the use of computers in public secondary schools. In 

response the interviewee stated that "many schools offer computer lessons for literacy 
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purposes, so that our country could have computer literate manpower to be in a state of 

preparedness for industrial take off in 2002." For this reason, programs of instruction 

have been suggested to include hardware; and Software packages such as word 

processing, spreadsheets, databases and programming. The interviewee stressed that 

curriculum specialists and officers from the Ministry of Education and Kenya National 

Examination Council are involved in writing the syllabus and getting ideas to write 

textbooks. 

The reasons that the interviewee gave for introducing computers into secondary schools 

were quite vague. They were based on the general idea that it would be good for the 

country if school students became computer literate. He did not support these general 

claims with any evidence that these vague benefits had been achieved in any other 

developing country. Nor did he seem to be aware of the specific ways in which developed 

countries were using computers in schools. 

5.3.9 The role of computers in secondary schools 

The introduction of computers in secondary schools in Kenya is one of the most 

significant changes in the school system in recent years. The interviewee was asked to 

state the major role of computers in secondary education. In reply the interviewee 

reported that computers play an important role firstly in school administration: to keep 

school fees records, store information for correspondence, and to process examinations. 

Secondly, is used for teaching students computer literacy skills. Thirdly, is used for 

training teachers and the community in computer literacy. Heinich at al. (2002) in USA 

report similar roles the computer plays in schools. 

Furthermore, the officer noted that as a result of the introduction of computers in 

secondary schools, the schools' administration are now producing their accounts in an 

organized manner and more easily than before. 
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5.3.10 Financial implications of the government's policy on computers in secondary 

schools 

The last question in this section concerned the financial implications of computing in 

secondary schools. The information obtained indicated that the opera'don and financing of 

school computing had a definite implication for the government's budget and for the 

budgets of individual schools. The interviewee reported that: there were no funds 

allocated for the use of computers in schools. The head teachers are free to lookfor funds 

and provide Computer education. It is an optional subject. However, the researcher feels 

that if the government wishes to develop computer education properly, there is need for 

funds to be set aside for technology in schools. 

Educational expenditure has risen sharply in Kenya in recent years, causing a budget 

deficit for schools. As a result of the deteriorating economic conditions in the schools, 

only secondary schools that are financially capable will offer Computer education. This 

leaves most of the schools to conduct theory classes which have a negative effect as far 

as the objectives of Computer education developed atthe Kenya Institute of Education is 

concerned (i.e. to develop skills in the safe use of computers and software packages (KIE 

1996:iii). This will also increase educational inequality in secondary education and bring 

imbalances such that very few students will get access to computing. Klees (1995) noted 

that using computers in education could necessarily increase inequalities within a 

country. This raises a serious question for the success of computer education in all 

secondary schools in Kenya, a point that will be addressed further in Chapter 6 and 7. 

5.4 Kenya Institute of Education 

Kenya Institute of Education is a curriculum development center, charged with a 

responsibility to conduct research, design and produce teaching and learning resources 

for schools and teacher education below university. Therefore, after interviewing the 

OtTicers from the Ministry of Education who confirmed that there was a computer policy 

for the use of computers in secondary schools for teaching purposes, the next step was to 

interview the curriculum specialists at the Kenya Institute of Education. The purpose of 
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the interview was to get information regarding the computer materials available for 

teachers and students. The government established Kenya Institute of Education (KIE) in 

1957 to conduct research, design and develop curricula for schools and to provide teacher 

education below university education. Curriculum specialists are responsible for 

designing and producing teaching and learning resour~es for all the subjects taught in 

public schools. It was therefore important to talk to the officers in order to get a detailed 

picture of curriculum implications and to identifY curriculum regulations relating to the 

use of computers in secondary schools. Therefore, the Director of KIE was asked a 

question "Do you have curriculum guidelines concerning the use of computers in 

secondary schools? In response, the interviewee said that there were regulations and 

explained: 

KJE develops curriculum for school subjects in partnership with the 

Ministry of Education Officers. In the process we provide guidelines 

in respect of key issues in computer education programs 

such as ratio of computer to a child; curriculum issues; 

information from the syllabus of how many periods per week; 

and number of hours per topic. 

In addition, the interviewee explained that since Computer education falls under Applied 

Subjects, the number of hours per week for Computer education remains the same as for 

Technical Subjects (about 2 hours and 15minutes). Furthermore, the officer emphasized 

that KIE has the mandate to ensure the program is relevant and up-to-date, and able to 

adapt to the challenging needs of computing education in the country. 

5.4.1 Reasons for the computer curriculum guidelines 

Another area of investigation concerned the reasons for developing computer guidelines. 

In response, the Director of KIE reported that the computer guidelines were developed to 

promote the quality and uniformity of Computer education in all secondary schools. The 

interviewee stressed that the guidelines: 

• Are a policy document stating why a curriculum is set for schools; 
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• Provide a foundation for further exploration of the computer subject; 

• Provide learners with information to learn on their own; 

• Look into what would be the best mode of computing in schools; and to 

restructure it if there is a change in teaching instead of revising the whole 

curriculum. 

• Aim to avoid variations in schools due to available materials. 

Furthennore, the Officer stressed that in any curriculum development process such as the 

computer studies in schools, the Inspector of schools chairs the meeting. He also noted 

that Inspectors of schools are members of the course panel and represents the Ministry of 

Education in put into all curriculum innovation. 

5.4.2 Pedagogical theory that underpins computer education in schools 

In another interview, the Director of KIE was asked what pedagogical theory underpins 

Computer education in schools. This question was asked in order to identifY how the 

computer syllabus was intended to influence the teaching of computing in schools. The 

infonnation obtained emphasized the following points: 

• The highly centralized curriculum provides uniformity; 

• All schools use the same syllabus; 

• Learning objectives are the same for all students; 

• Expected learning outcomes are similar in all classes; 

• The syllabus emphasizes both theory and practical; 

• Schools use similar teachers' guide notes; 

• Teachers are using similar training course materials; 

• Time allocated to Computer education is similar in each school; 

• The students sitfor the same examination at the end of the course; and 

• Teachers also sit for a similar examination (computer literacy courses run by 

commercial colleges or institutions offering computer education) 

160 



The officer's answer focused on the "technical" aspects of the syllabus, he did not 

provide any theoretical rationale or refer to any theoretical approaches such as outcomes

based education or constructivism. 

5. 4. 3 Goals of Computer education in secondary schools 

Another important factor relating to teachers' use of computers is the goals of Computer 

education in secondary schools. According to Davis (1993:27) a goal is the foundation of 

all instructional activities. It determines what will be included in the course and helps 

teachers to select the knowledge that has most worth. In this connection, the Director of 

KIE was asked to state the goals of Computer education in secondary schools. In reply, 

the officer reported that the goals of Computer education are included in the syllabus and 

are summarized as follows: 

• To develop skills in the safe use of computers and other support materials; 

• To help students to be acquaintedwithfundamental concepts of computing; 

• To enable students to appreciate programming and acquire the knowledge 

to write and run simple programs; 

• To help the learner to acquire afirm base for filrther education, training 

and the world of work; 

• Above all, to provide the learner with a firm foundation of computer literacy 

(KIE-Secondary Computer Syllabus 1996:iii-iv) 

Looking at the above points, it can be seen that Computer education aims to provide the 

foundations for learners for professional jobs and to participate adequately in a 

technological information society. Button et al. (2002) from USA, and Kirkman (2000) in 

UK and the South Africa National Curriculum Statement for Grades 10-12 (Schools) 

Information Technology (2002) expressed similar purposes of computer education in 

schools. 
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5.4.4 The role of the curriculum developer in computer education 

In another discussion, the KIE Curriculum Specialist was asked to explain the role he 

plays in the introduction of computer education for schools. In reply the officer stated 

that he "plays u major role in the coordination of Computer education for schools. " In 

this regard he "calls relevant educators and computer experts to research and develop 

the Computer education Syllabi and other materials," and to suggest the textbooks to be 

used in the teaching of the subject. In addition, the interviewee reported that a Computer 

education committee was appointed at KIE in 1995 to carry out the following activities: 

• To initiate and guide appropriate curriculum development; 

• To keep under constant review the existing syllabus in the subject or 

curriculum area and make necessary recommendations to the course panel; 

• To keep under constant review all examinations conducted in the country in the 

relevant subject or curriculum area and make recommendations to the course 

panel; 

• To review and recommend books for use in Computer education. 

5.4.5 Reasons for establishing the computer education committee 

The Curriculum Specialist was asked to state the reasons why the Computer education 

committee was established. In response to this question, the Curriculum Specialists stated 

that "at KIE if there is curriculum to be developed, it has to be with the members of the 

panel. " The interviewee explained that the Computer education committee is composed 

of representatives from the experts in the subjects, lecturers from the university, and 

professionals from industries. The officer noted that the committee produced the 

Computer education syllabi used in secondary schools and the students taking the 

Computer education subject sat for a National Examination that was written with input 

from the panel. 

162 



5.4.6 Integration of computers into traditional subject teaching 

Many research reports discussed in Chapter 2 (e.g Cornu, 1996; Van Veer, 1996; 

Cameroon, 1999) have emphasized the value of integrating computers into the teaching 

of school subjects. The interviewee was asked to comment on this topic in relation to 

secondary school subjects. In reply the officer noted the importance of integration and 

suggested "computer integration into the teaching of secondary schools subjects ", 

argUing that it will help a lot to promote the use of computers in teaching and learning. 

The interviewee suggested that KlE would invite subject teachers, University lectures, 

computer specialists, and the Officers from the Ministry of Education to attend a Course 

Panel to identify specific topics that could be integrated into computer programs. The 

subject Panel would then work out how the integration would be and to write a guideline 

for implementation. 

5.4.7 Production and supply of computer support materials 

Educational use of computers is usually associated with support materials. Some of these 

resources include: 

• Computer syllabus 

• Teachers' notes that give a short statement of the main points of a program and 

indicate how it is to be used. 

• Students' materials such as pamphlets, worksheets and tasks, and other visual 

media produced to reinforce or extend the medium. 

Previous studies from developed countries (Becker, 1999; Carol, 1997; Vannatta and 

Beyerbach, 2000) indicated that lack of computer materials was one of the factors 

affecting effective utilization of the technology in teaching and learning. In an effort to 

establish a clear picture of the supply situation, the interviewee was asked to state what 

Computer education materials are produced and sent to schools. In reply, the officer 

reported that "only the syllabus for the Computer education program has been produced 
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and schools are expected to purchase copies at the institute." The officer stressed that 

"due to liberalization the public can develop computer materials." In such a situation, 

"any book written for Computer education for use in public schools must pass through 

Kenya Institute of Education for vetting." Although the Kenya Institute of Education has 

an obligation to research and prepare students' manuals and teachers' guide notes this has 

not been possible. The interviewee reported that the Kenya Institute experienced a lot of 

financial problems, lack of equipment and personnel to develop computer education 

materials, the computer course requirement is extensive and needs a lot of time, and that 

the subject was not a priority at present. 

In another related question regarding the supply of the Secondary Computer Syllabus to 

all secondary schools, the interviewee reported that "only schools that were instructed in 

1996 to offer computer education received the 1996 computer syllabus free. However 

many other schools purchased their own computer syllabus but there was no up-to-date 

record. " 

These responses suggest that the curriculum specialist did not place a high priority on the 

use of computers in secondary schools. He seemed unwilling to explore ideas such as 

using the expertise of a few trained computer teachers to produce guidelines, seeking 

funding from donors, or establishing a computer center within KIE. 

5.4.8 In-service course organized by KIE for computer teachers 

Another function of KIE is to organize in-service courses and workshops for teachers 

involved in the implementation of curriculum. Implementation is one of the most 

complex tasks in the curriculum innovation process. Well-trained and enthusiastic 

teachers are essential for the success of the curriculum innovation. Consequently, 

classroom teachers need to know how to incorporate computers into their teaching 

strategies and other activities in addition to knowing how to use the software. The 

interviewee was asked to state how often computer in-service course or workshops are 

organized for teachers? The interviewee reported that these workshops are held once a 
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year for each subject. The number of people invited ranges from 20 to 30 for a period of 

two weeks. The cost estimates are shown in Table I. 

Table: 5.1 Cost estimate of running a computer seminar at KIE 

Item Kshs Period 

Accommodation 1000.00 Per night 

Lunches 150.00 Per day 

Supper 200.00 Per night 

Allowance 100.00 Per day 

Total 1450.00 14 days Kshs 20,300 

(Based on one person the cost oftravel to and from school, and that offacilitators, 
but the cost of support materials are not included. I 

Furthermore, the interviewee was asked to provide information regarding budget 

allocation for computer meetings and seminars. In response, the Officer indicated that 

the KIE gives one budget for the department and this is difficult for a detailed study since 

the cost covers all the departmental expenditure and it is not easy to account separately 

for computer seminars or meetings. The interviewee reported also that money for all the 

departmental expenditure was estimated at Kshs 500,000 per year and that was not 

enough for organizing seminars or workshops. 

It is important that the curriculum specialist in charge of computer education organize 

seminars to review the progress or problems teachers come across with the 

implementation of the computer materials such as the syllabus and the programs obtained 

from commercial computer firms. Such a forum would enable teachers to exchange ideas 

and improve the curriculum as required. However, this appears to be difficult to achieve 

within the current budgetary arrangements at KIE. 

I At the time of this research I US$~ Kshs78.00 
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5.4.9 Evaluation report on the use of computers in secondary schools 

The last question in this section was about evaluation reports on the use of computers in 

secondary schools. Evaluation is an essential element in curriculum innovation. Indoshi 

(2001 :20) believes that evaluation "would show the worth of a project as it progressed as 

well as all the success after its completion." Evaluation of a curriculum program like 

Computer education should take place during and after the project is implemented. One 

of the functions of KIE is to carry out evaluation of materials developed at the curriculum 

center. The evaluation enables curriculum specialists to determine the extent to which the 

resources developed are meeting the teaching and learning objectives for which they were 

designed. The second function is to provide KIE with feedback information on the basis 

on which it can improve the course for the benefit of the learners. This involves 

reviewing the objectives, the content and organization, methods of teaching including 

media and assessment of the course (Bunyi, 1995:147). 

Consequently, the interviewee was asked to provide information about evaluation reports 

available on the implementation of the Secondary Computer Syllabus. In response, the 

interviewee recognized the role that evaluation plays in the improvement and 

development of new materials, but there was no report. The officer explained that due to 

lack of personnel and funds, there has been no visit to schools to get feedback on the use 

of computers or the implementation of computer education. He also indicated that "as an 

applied subject there are problems such as lack of facilities and teachers do not have 

sl!fjicient guides for teaching. Our understanding of the reasons for teaching this subject 

is to provide professional skills. It is not clear whether it is to be an expert or what? And 

all these problems affect evaluation of the subject." 

Accountability in formal educational practices is an area of concern. Scholars and authors 

such as Heinich, Molanda, Russell and Smoldino (1996, 2002) and Ellington, Percival 

and Race (1993) noted that accountability is a demand for some form of public 

demonstration that schools do what they are supposed to do, and that they do it 

effectively. Teachers are accountable for what takes place in their classes, and the public 
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is concerned with both the value for money and the cost-effectiveness of employing any 

medium. This can only be determined by evaluation exercises. This is extremely 

important when the curriculum innovations are expensive and funds are limited. In order 

to keep ideas and information flowing to provide the basis for computer education, 

curriculum specialists need to visit secondary schools to meet the teachers and school 

administrators to exchange views and collect data on the use of computers in teaching 

and learning. 

5.4.10 General comment on the obstacles to integration of computers into subjects 

The main area of comment made by the interviewee related to lack of facilities in schools 

for teaching and learning with computers. This included unsuitable classrooms and a lack 

of computers, suitable programs for ClE. The KlE officer noted the need for the 

government to come up with policy guidelines for all schools to put up suitable rooms for 

computers. Furthermore, the main concern of the KlE was lack of trained manpower to 

design integrated computer resources. Since KlE is responsible for curriculum 

development the interviewee felt the need to have a computer center for in-servicing 

teachers on ClE and for developing support materials. 

5.5 Summary 

This chapter has described and presented the results of the interviews with Senior 

Education Officers at the Ministry of Education and Curriculum Specialists at KIE 

concerning the introduction and use of computers in public secondary schools. The 

research findings identified the aims and policies of the Ministry of Education in Kenya 

on the use of computer in teaching and learning in secondary schools. It has produced six 

important findings regarding the government views and policy on computing. The first is 

that there is a very general policy contained in the government policy document number 

INSIlv1E/A/2/1N51 of 31 st January 1997 stating that schools are encouraged to offer 

computer subjects that will provide vital skills required by employers. The Ministry of 

Education appointed an officer to coordinate and oversee the implementation of 
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Computer education in schools. It was also reported that the Ministry of Education 

organized in-service courses for Principals and teachers on the use of computers. 

Secondly, the results revealed a lack of computers and relevant support materials. The 

government reported having no funds to purchase computers for schools. Schools were 

encouraged to look for funds or computers to implement the computer education policy. 

Thirdly, there was evidence on the use of computers in public secondary schools though 

there was no up-to-date list of the schools implementing the computer policy. However, 

the significant aspect of this policy is that computing is seen as essential for all students 

and not just an activity to be pursued by just a small group of privileged or exceptional 

students. It has also been established that schools do integrate computers into teaching 

and learning traditional subjects on a small scale, but computers were used mainly to 

teach computer literacy, and students sit for national examinations that are set with input 

from curriculum developers. 

Fourthly, it was noted that the Kenya Institute of Education appointed a Curriculum 

Specialist to design and produce curriculum materials for the use of computers. It was 

established KIE had only produced a Secondary Computer Syllabus (SCS) for all 

secondary schools, in order to provide a uniform standard of computer education in 

secondary schools, and to promote the quality of computer education in schools. In 

addition, the findings indicated that KIE had not organized any writing workshop or 

seminars for teachers on the use of computers in teaching and learning. However, it was 

noted that the Ministry of Education and KIE started a radio programme on 

computerization in schools to create awareness of computer education to all teachers, 

students and the public. 

The fifth, finding concerns training teachers in the effective use and integration of 

technology. The data obtained indicated that teacher training in computer education has 

not been conducted adequately. There was no indication of any plan for developing 

teacher education curriculum for pre-service training. It is essential that initial training 

must occur early in the teacher education course to introduce the basics of computer use. 

These computer basics should include training in relevant subjects and software 
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appropriate for use in secondary schools should also be included in this training (Stetson 

and Bagwell, 1999: 47). 

Although various approaches have been adopted to re-train teachers in the use of 

computers, this has been inadequate. KIE curriculum specialists need to be trained to 

design computer materials for schools. It is also important that all serving teachers be 

trained in computer skills. This will enhance and promote the use of technology in 

schools. 

Another important findings concern evaluation report. The findings indicated that there 

was no evaluation report on the use of computer education syllabus developed at KlE. 

There was also no report on how schools were using computers in teaching and learning. 

However, it is important to note that evaluation is an indispensable part of curriculum 

development. Evaluation report would provide feedback on the impact and benefits of 

computer education programme to the students in secondary schools. The results of the 

evaluation would help in the improvement of the quality of the content of Secondary 

Computer Syllabus, and to inform the government about the teachers' views on the 

effectiveness of CIE in schools. 

Finally, it is commendable that the government policy provides a framework for the 

introduction of computers and computer education in Kenyan schools. However, there 

are many practical difficulties that prevent these policies being put into practice. 

Nevertheless, the information obtained in this part of the study provided a useful starting 

point from which it was possible for the researcher to investigate what takes place with 

the use of computers in secondary schools. In the next chapter, Chapter 6, the researcher 

presents the research findings on the implementation of the government policy on the use 

of computers in teaching and learning in public secondary schools in Nyanza Province. 
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CHAPTER 6 

THE ROLE OF THE PRINCIPALS AND HEADS OF DEPARTMENT IN 
COMPUTER INTEGRATED EDUCATION: POLICY AND PRACTICE 

6.1 Introduction o 

This chapter presents the findings of the data collected from the questionnaires completed 

by Principals and Heads of Department regarding Computer Integrated Education (CIE) 

in their schools. The aim of the questionnaires was to examine the role played by 

Principals in the implementation and use of computer integrated education in their 

schools. In Kenya, Principals are responsible for overall management and organization of 

the school, formulating the school policy, standard of education, performance of students 

in examinations and they are in charge of revenue and expenditure in a school. The 

questionnaires for Heads of Department were also designed to provide information about 

their departmental use of computers in teaching and learning. Heads of Department are 

responsible for organization of their subjects throughout the school. They are required to 

assist teachers, advise them on teaching of departmental subjects, setting and marking 

examinations, keeping students' records and directing them to useful reference materials 

(Eshiwani, 1993: 124). 

This chapter therefore, provides evidence of the roles played by the Principals and Heads 

of Department in the introduction and use of computers in their schools. It also explains 

the availability of school and departmental policies on the use of computers in teaching 

and learning. This includes also finance and resources allocation, availability of 

computers and support materials, the use of computers in a school, integrating computers 

into teaching and learning, training teachers in the use of computers, technical and 

physical problems, attitudes and views about the value of computers. The chapter ends by 

providing a summary of the main points. 

The data analysis combines qualitative and quantitative methods. Qualitative data analysis 

has been used because it allowed the researcher to examine patterns of relationships and 

also to create new concepts and theory by blending together empirical evidence and 
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abstract concepts in order to come to terms with their diversity for the interpretation of 

data (Neuman, 1998:240). This included examining, sorting, categorizing, evaluating, 

comparing, synthesizing, and contemplating the coded data and graphical presentation of 

responses to different points. Both basic description and qualitative techniques have also 

been employed in order to demonstrate to readers the different groups of data, their 

characteristics, range and average. The questionnaires were scanned digitally using 

Statistical package: SAS version 8 and compiled by the Department of Statistics unit of 

the University of Pretoria. The data were then coded as appropriate for each item. 

Descriptive statistics were compiled for each variable and analyzed, and the findings 

reported using simple tabulation, graphical expressions and descriptive analysis of 

responses. 

6.2 Research Findings 

As indicated in Chapter 4 Section 4.5.3 the participants in the study were Principals and 

Heads of Department from public secondary schools in Nyanza Province. Although 30 

Principals and ISO Heads of Department were initially sampled, data were collected from 

25 Principals and 89 Heads of Department who completed and returned the questionnaires 

to the researcher. The results of the study about computer integrated education (whole 

school integration) is presented in the following section. 

6.2.1 Information about responding institutions 

All the Principals in the study were asked to provide information about their schools. This 

was regarded as an important point for this study since schools differ in terms of 

management and facilities for the implementation of computer education. In this response, 

all the Principals reported that their schools were public institutions that belongs to the 

community, and are run by Parent Teachers Association (PTA) on behalf of the parents, 

and the Board of Governors (BOG) on behalf of the government. The parents oversee the 

general welfare of their children in schools, in terms of academic performance, health 

care, and security and assist the school with funding. Similarly, the BOG has the duty to 
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oversee bow the school is managed, academic matters, financial expenditure, school 

discipline, physical development and staff and students welfare. But the Principal is the 

manager of the school and secretary to the two boards. The Principals indicated also that 

public schools are not funded by the government. but receive bursary funds for bright 

students whose parents cannot pay the school fees. The information about the age of the 

schools is displayed in Table 6.1 

Table 6.1: Age (Years) of schools that participated in the investigation 

No of years Frequency Percentages 

0-10 4% 

11-20 4 16% 

21-30 2 8% 

31-40 12 48% 

Above 41 years 6 24% 

Total 25 100% 

From the data in Table 6.1 it can be seen that most of the schools were more than 30 years 

old. The ages of schools were considered an important issue to be investigated because 

older schools were the former Missionary and Government schools that admits students 

from all par1s of Kenya and could have more resources and better facilities for effective 

implementation and use of computers. Because some of the national schools (ages 41 and 

above) were supplied with computers donated by UNESCO to introduce computer 

education in secondary schools as indicated in Chapter 5. Secondly, the other information 

obtained from an interview with the Officer from the Ministry of Education indicated that 

some of these old schools are the National schools that were supplied with the Secondary 

Computer Syllabus. Thirdly. from my experience, some of the older schools have better 

resource centers. The findings indicated that one of the old girls' schools had 20 

computers and a good computer center; one boys' school had 12 computers and a good 

computer room. There was also another girls' school that built a new computer room and 

had 10 computers. Further responses regarding the location in which the responding 

institutions were situated are summarized and shovm in Table 6.2 
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Table 6.2: Location of the schools that participated in the investigation 

Location of school Frequency Percentages 

Rural 19 76% 

Urban 3 12% 

Suburban 3 12% 

Total 25 100% 

The data obtained indicated that the majority of schools that participated in the 

investigation were located in rural areas, but a few were in urban and suburban locations. 

This distribution of schools reflected the general situation in Nyanza Province because 

there are very few urban centers, and most public secondary schools are situated in rural 

areas. Because the field sample was small (only 25 Principals) a statistical comparison 

between the responses of Principals from rural, urban and suburban schools was 

considered inappropriate. Likewise, a statistical comparison of the responses from 

Principals of Girls and Boys schools was considered inappropriate. Descriptive 

comparison of responses has been made where this adds to the interpretation of the data. 

6.2.2 Category of schools that participated in the investigation 

The field research was carried out in three different school settings. The Principals were 

asked to state the categories oftheir schools. Their responses are shown in Table 6.3 

Table 6.3: Category of schools that participated in the investigation 

Category of schools 

Girls boarding schools 

Boys boarding schools 

Boys days schools 

Mixed Day school 

Total 

Number or schools 

11 

12 

25 
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4% 
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The above Table 6.3 indicates that more boarding schools than other schools participated 

in the investigation. In yanza Province, over 80% of secondary schools are boarding. 

The larger number of boarding schools could be attributed to a number of factors. Firstly, 

there is the historical development of secondary school education in yanza Province that 

dates back to the colonial period when Christian miss ionaries established boarding 

schools to educate boys and girls away from non-Christian and illiterate commlmity 

influence. Secondly. the persistence of boarding schools is due to the widespread 

geographical location of secondary schools situated far away from homes of students 

attending them. Thirdly. parents approve the system because Kenya is a multi-ethnic 

society and boarding schools enable students from various regions to interact. share ideas 

and discuss social, economic and education issues such as computer technology. Fourthly, 

boarding schools also provide students with better facilities such as electricity for 

studying at night, and adequate time for studies. Lastly, boarding schools also provide 

security and good education particularly for girls who would opt for early marriage since 

the rate of girls school drop out is high in Nyanza Province and in Kenya as a whole. 

Although boarding schools charge high fees, the parents organize fund raising and the 

government provides bursary to bright sttldents from poor families. 

6.2.3 T he number of students in the schools that participated in the investiga tion 

Information concerning the number of students in each school was an important issue to 

be investigated. The data obtained were to provide a base on which to examine the ratio of 

students to computers and the facilities available in the schools that were investigated as 

discussed in section E of this chapter. The results were summarized and displayed in 

Table 6.4 

Table 6.4 : The number of students in schools that participated in the investigation 

No of Students Girl schools 80)5 schoob Boys Day school Mixed school Total 

From 200-400 5 2 0 8 

401·600 3 j 0 0 8 

601·800 5 0 0 6 

801·1000 0 0 2 

Above 1000 0 0 0 

Total 10 13 25 
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Table 6.4 displays the number of students in the schools that participated in the 

investigation. The Table indicates also that there were more Boys' schools than Girls' 

schools who participated in the study. From the Table, it can also be seen that population 

of boys was larger than that of girls. The smaller number of girls in secondary schools in 

this study is not unique to Nyanza Province alone. The problem of girls' education in 

Kenya at all levels of learning has been a major issue. From my experience, most girls do 

not join secondary education due to three main reasons. Firstly there are cultural 

expectations. Traditional cultures in some communities who are still illiterate expect girls 

to perform family responsibilities such as looking after young siblings, helping the mother 

with domestic work and gardening, etc. So traditional cultural practices, values, beliefs 

and attitudes of some parents in Kenya frustrate the girl-child education and efforts to join 

school are stifled. Even with the recent government policy for compulsory education for 

all primary school children in Kenya the changes may not be effective unless the parents 

are forced to send all children to school and those who fail to do so are punished. 

Secondly, there are financial obstacles. Many parents are too poor to pay fees for 

secondary education even if the girls complete primary education and are willing to 

proceed to secondary school. The high cost of secondary education contributes to girl

child school drop out and so few girls proceed to higher education institutions, this results 

in few female teachers as indicated in this study. Ironically, although the tuition costs are 

a serious hardship for these families, the government has not come up with an alternative 

solution to encourage more girls to continue with secondary education. There is need for 

the government to attempt to reduce fees for girls in secondary school and higher 

education institutions to motivate more parents to educate their daughters. Thirdly, there 

is lack of parental guidance with regards to social problems during the critical period of 

girls' teenage life, with the result that there are many early marriages. Therefore, in order 

to reduce the disparity in girls' and boys' education, there is need for a review of fee 

structures, re-examining of the financial requirements of girls schools, and a re

assessment of out-dated cultural practices that inhibit girls' education. Educational 

planning and administration could also involve more women to ensure that decisions are 

made with a consideration of gender issues. There is a need for the government 

administration, religious organizations, and education institutions to intensify the 
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campaign to raise consciousness and awareness of the need for girls' education so that the 

females can catch up with formal education at all levels. Unless such changes are 

initiated, any attempts to make Kenya's population computer literate will have a very 

strong male bias. 

6.3 Personal details of participants in the investigation 

Since a whole school investigation approach was adopted for this study, the participants' 

background was another important factor to be considered in the integration and use of 

computers. It was therefore necessary to establish their identity and level of representation 

in the study by location. The information obtained was considered useful for comparison 

and further research. The findings revealed that the respondents were drawn from Girls, 

Boys, and Mixed secondary schools that were using computers at the time of the 

investigation. Table 6.5 summarizes the demographic data collected and information 

gathered on participants by location and gender. 

Table 6.5: Participants in the study by gender and location 

• Response from Principals in the schools that participated in the investigation 

Location of school Principals 

Rural 17 

Urban 5 

Suburban 3 

.r<)!31 15 

Male 

10 

4 

2 

. 16 

Female 

7 

9 

• Response from Heads of Department in schools that participated in the investigation 

Loc-aJion' Qf school HOIls Male Female 

Rural 53 40 13 

Urban 22 16 6 

Suburban 14 9 5 

Total 89 65 24 

The data III Table 6.5 indicate that a total of 64% of Principals and 73% Heads of 

Department were male. This reflects that the teaching profession especially at secondary 
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school level in Nyanza Province is male dominated. This situation has led to concern 

about gender disparity in teacher training institutions, and the problems of girl child 

school drop out that is prevalent in Nyanza Province and in other parts of Kenya. A total 

of 68% of the Principals were from rural areas. Urban areas were represented by 20% of 

the Principals while suburban had only 12% Principals in the study. The majority of 

Heads of Department 60% were also from rural, areas and 25% of them were from urban 

areas. 

6.3.1 Population of the teaching staff in responding institutions 

In addition to the above information, all of the Principals were asked .to provide 

demographic data about the teachers in their schools. The findings indicated that seven 

schools each had between ten to twenty one teachers, and eight schools had between 

twenty five to thirty four teachers, while nine of the schools each had between thirty five 

to sixty seven teachers. However, further analysis of the percentage of teachers by gender 

were as shown in Table 6.6 
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Table 6.6: Percentage of teachers by gender in the investigation schools 

• Responses from rural areas 

Rural schools Age of school (Years) No of leachers Percenmgc of females Percentage of males 

I. School A 74 38 60 40 

2. School B 60 37 60 40 

3. School C 60 35 25 75 

4 School 0 46 31 32 68 

5.5chool E 39 35 15 85 

6. School F 36 25 12 88 

7.School G 36 17 29 71 

8 School II 34 31 29 71 

9. Schooll 33 29 7 93 

10. School J 32 26 31 69 

II School K 19 30 27 73 

12 .5chool L 13 28 35 65 

13. School M 10 16 38 62 

14. School N 17 18 50 50 

15. School 0 16 34 21 79 

16. School P 12 10 40 60 

17. School Q 3 II 20 80 

• Responses from urban area 

Urban schools Age of school No of teachers Percentage of female Percentage of male 

I.School R 68 67 30 70 

2. School S 54 64 54 46 

3. School T 40 40 25 75 

4. School U 38 63 63 37 

5. School V 38 30 40 60 

• Responses from subul'ban area 

Suburban schools Age of school No of teachers Percentage of females Percentage of males 

I School W 39 38 32 68 

2 School X 35 21 33 67 

3. School Y 33 20 50 50 

From Table 6.6 it can be seen that there were differences in the percentages of male and 

female teachers in the schools tbat participated in the investigation. For exanlple in 

schools A, B, S and U there was a high percentage of females than males, in schools N 
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and Y there were equal numbers. while in all other schools there was a higher percentages 

of male teachers. 

6.3.2 Age distribution of Principals and Heads of Department who participated in 

the investigation 

All of the participants who took part in the study were asked to state their age-range, 

because it was fe lt that teachers' use of computers may be related to their age. Younger 

teachers could have more skills in computing than older teachers because some of the 

younger teachers teaching mathematics and science subjects who graduated from the 

universities during 1990s were exposed to computer technology ski ll s. The findings of 

this study are shown ill Figure 6.1 

Figure 6.1: Age (Years) of respondents who participated in the study 

Pri nci pa Is (n=25), HODs (n=89) 

020-29 

.30-39 

0 40-54 

0>54 

Figure 6.1 shows that of the 25 Principals who completed the questionnaire, the majority 

(48%) was between 40 and 54 years. In the age bracket of 54 and above there were 6 

(24%) and the age group of 30-39 there were 7 (28%) Principals. The Heads of 

Department consisted of 89 participants, alld 10 (11%) were in the age group between 20-

29 but the majority of them 41 (46%) were ill the age group of 30 to 39, while the oUler 

category of Principals ill the age of 40-54 was represented by 33 (37%), and 5 (6%) 

represented above 54. These findings reflected the expected trend that Principals would be 

older than HODs. In Kenya teachers can be promoted to Head of Department after serving 

179 



as senior teacher, and as assistant teacher for some years. To become a principal of a 

secondary school in Kenya a teacher must have been a Head of Depattment for some 

years, and a Deputy Principal for not less than three years in addition to several years of 

teaching experience. So the length of time in a specific position, effective teaching, 

seniority and training play important roles in the appointment of teachers to various 

positions in school administration. 

6.3.3 Participants' years of teaching experience 

Experience on the job can help teachers to relate to new situations, to solve classroom 

problems (such as students' discipline during computer classes) and to help them find 

practical approaches to learning. Experience enables a teacher to draw upon professional 

insights and skills that include sensitivity to the specific interests, needs and abilities of 

students. The participants were asked to indicate their experience in teaching. This was 

important information because lack of experience in teaching normally interferes with 

teachers· confidence and profess ional competency. This happens mostly when newly 

appointed teachers are assigned to teach the subjects they are not particularly conversant 

to teach. Figure 6:2 demonstrates the position of participants in relation to their length of 

service in teaching. 

Figure 6.2: Participants ' experience in the teaching profession 

~ • 

Principals (n=25), HODs (n=89) 

01·10 Years 

.11-20 Years 

0>21 Years I 

The data contained in the above Figure 6.2 indicate that 6 of 25 (24%) of the Principals 

had less than 10 years experience in teaching. But the majority of them 12 of 25 (48%) 

had more than ten years experience in teaching, while 7 of 25 (28%) had more than 
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twenty years of experience in teaching. The findings for Heads of Department indicated 

that 29 of 89 (33%) Heads of Department had taught for less than ten years. While most 

of them 46 of 89 (51 %) had more than ten years in the teaching profession, and only 14 of 

89 (16%) had more than twenty years of teaching experience. However, it is worth noting 

that the large number of Principles with 10-20 years of teaching experience is in 

accordance with one of the requirements for one to be appointed to be a Principal and the 

same applies to Heads of Department' as mentioned in Section 6.3.2. 

In addition to background information about the participants, they were asked to indicate 

the classes in which they taught and the subjects they taught. This question was asked to 

provide information that could be used to examine the subjects into which computers are 

integrated into teaching and learning in the schools investigated. The findings were 

sW1ID1arized and revealed that 82% of HODs taught Form One, 72% Form Two, 79 Form 

Three and 84% Form classes, but most of the Principals taught in all classes in secondary 

school. Only a few Principals 48% taught form two classes. In addition, Heads of 

Department were asked to li st the subjects they teach. Table 6.7 displays the results. 

Table 6.7: Subjects taught by HODs in schools investigated 

Departmental Subjects specialization Number of 1I00s Percentages 

SCiences 22 25% 

Languages 20 22% 

Mathematics 22 25% 

Humanities 25 28% 

Total 89 100010 

From Table 6.7 it can be seen that Heads of Department in the study were distributed 

fairly evenly across the four subject areas. Further analysis by departments indicated that 

in Mathematics Departments most of them had a combination of Chemistry, Mathematics 

and Physics, while in Humanities most of them taught Accounts, COl1lli1erce and Business 

Education, Geography and History. However, in Languages, the majority taught English 

language, and some taught Literature and Kiswal1ili. However, in Science the majority 

taught Chemistry and Physics, and had a combination of Biology and Agriculture. This 
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trend for teachers to be teaching in more than one subject area (such as Mathematics and 

Chemistry) reflects the requirement in Kenya for secondary school teachers to have two 

subject special izations. 

6.3.4 Principals and HODs' experience with the use of computers 

in addit ion to years of experience in teaching, the participant were asked a question " Do 

you have experience with the use of computers?" This question was asked to elicit 

information regarding the number of Principals and Heads of Department who were 

computer literate as a background basis to the introduction and use of computers in the 

study schools following the government directives that computers should be taught in 

secondary schools. The Principals and Heads of Department were provided with three 

options to use when answering the question. Their responses are summarized and 

presented in Table 6.8 

Table 6:8: Principals and HODs experience with the use of computers 

Statements 

I have no experience 

I have some experience 

I have a lot of experience 

Principals 

28% 

72% 

o 

Heads of Department 

36% 

63% 

1% 

The prior computing experience reported by the Principals and Heads of Department was 

varied. Seven of 25 (28%) Principals did not have experience. Eighteen of 25 (72%) 

Principals had experience with the use of computers and of these 13 were male and 5 

female. The results of Heads of Department showed that most of them (63%) had 

experience with the use of computers but a few (36%) had no experience. Only one (I %) 

reported having a lot of experience in the use of computers. This shows that the 

participants' experience was based on the training they received during the in-service 

course run by the Ministry of Education at Provincial level when computer education was 

introduced and since then very few of them have attended advanced training in 

computers. There were also Principals and Heads of Department who did not attend the 
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in-service courses organized by the Ministry of Education. This could have been due to 

lack of information regarding the computer in-service course hence the large number of 

participants with no experience in the use of computers shown in Table 6.8 above. 

6.3.5 Principals and HODs' years of service in computer education in the schools 

that were investigated 

The Participants were also asked to indicate for how many years they had been uSlllg 

computers in their schools for teaching and learning. Table 6.9 swmnarizes the findings 

as reported by the participants. 

Table 6.9: Number of years Principals and HODs have used computers in their 

schools 

Length of service Principals Heads of Department Total 

Nil 7 45 52 

0-1 Years [0 3 [ 4[ 

1-2 Years 2 6 8 

2-3Ycars 3 2 5 

3-4 Years 4 3 7 

5 Years 0 

Total 2; 89 [ [4 

The above Table 6.9 demonstrates that most of the Principals (40%) had been uSlllg 

computers in their schools for only one year, and 2 of 25 (8%) had used computers for 

two years. While 12% of Principals had 3 years and 16% had four years experience in 

computer education but 28% had not used computers at all. However, the findings from 

Heads of Department indicated that 34% had used the computer in their teaching for up to 

one year, and 7% for two years. While another 2% had used computers for three years. 

There were also 5% Heads of Department with four years of working in computer 

education and one who had used computers for five years. 51 % had not used computers in 
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their teaching. This shows that most of the participants' started to use computers at the 

time when computers were introduced in their schools. 

6.3.6 Higbest academic qualification attained by the Principals and HODs in the 

scbools that participated in the investigation 

All of the participants were asked to state the highest academic qualification they had. 

The results indicated that the majority of the Principals (96%) had a university education. 

Only one of them was a diploma holder. The response from Heads of Department showed 

that 77% were university graduates and 18% had Diplomas. None of the participants had 

a PhD degree. Table 6.10 displays participants' qualifications and academic certificates. 

Table 6.10: Principals and HODs academic qualifications 

Highest qualificmion 

Diploma CertllicalC 

B_A degree 

BEd degree 

BSe degree 

MNMBNMEdiMPh 

Principals 

18 

3 

2 

Heads of Department 

16 

3 

63 

5 

2 

Total 

17 

4 

81 

8 

4 

The above academic qualification displayed in Table 6.10 was typical of Principals and 

HODs in Kenya. It is a requirement for one to have a degree to be appointed as a Principal 

in addition to seniority in the position of Deputy principal, being an effective academic 

leader in terms of students· performance in national examinations, being a competent 

teacher and scbool administrator. But teachers with a Diploma in subjects where there are 

no teachers with degrees and other requirements could be appointed as Heads of 

Department. 

6.3.7 Principals' professional training 

In addition, the participants were asked a closed question "Are you a trained teacher?'· 

Their responses indicated that all of the Principals were trained teachers and (95%) Heads 
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of Department were also trained but (5%) Heads of Department were untrained teachers. 

Table 6.11 provides more information. 

Table 6.11: umber of participants who are trained teachers 

Responses 

Trained 

Untrai ned 

Total 

Principals 

25 

o 
25 

Heads of Depa rtment 

84 

5 

89 

Total 

109 

5 

114 

From the above Table 6.11 it can be seen that only five Heads of Department were not 

trained as teachers. They were mainly in the sciences, technical and mathematics subjects 

where Kenya has a shortage of trained teachers. 

6.4 The introduction of computers in schools: Policy and practice in the schools that 

participated in the investigation 

As discussed in Chapter 2 Sections 2.2 and Chapter 5 Sections 5.3, the question of policy 

and practice in the implementation of school computing has been an issue that runs 

through all educational sectors in developed and developing countries. Rudd (2001:212) 

feels that it is the responsibility of educational researchers and practitioners to evaluate 

such policies vigorously and in meaningful ways. in this connection, this section reports 

the findings on how the government policy on computer education was being 

implemented by the Principals of the schools investigated in Nyanza Province. Therefore, 

the Principals were asked a closed question "Does your school have a policy on computer 

education?" The responses were sun1lTIarized and reported in Figure 6.3 
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Figure 6.3: Schools with policy for computer education 

80 - ---
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Principals (n=25) 

It can be seen from Figure 6.3 that 19 of 25 (76%) of the Principals had a computer 

education policy and only 6 of 25 (24%) of them had no policy on the use of computers. 

But none of the Principals who reported having a computer policy had a written policy 

document. so these policies were not well defined, and hence not realistic. Therefore, the 

Principals whose schools had a policy on the use of computers were asked an open-ended 

question "What is the essence of the school policy on computers in education." Their 

responses were summarized and presented: 

• Computer study is compulsory in Form One and Two but Form Three and Four 

learn specific programs such as spreadsheet. 

• Al l students are supposed to be computer literate by the time they complete 

secondary education. 

• Computer programs to be integrated into curriculum subjects areas where 

necessary and to be taken by al l teachers. 

Although these Principals did not have a written policy, they had some idea of what 

would be included in the written policy document. So the researcher noted that at each 

point in the policy implementation process, a policy is formulated as individual schools 

interpret and act on it. 
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The six Principals who reported having no policy were asked to give reasons why they did 

not have policy on the use of computers? In response, one Principal from an urban school 

reported that they did not have a policy but "in practice, computers have been used and 

confined to teaching and learning computer literacy skills as recommended in the 

computer "syllabus." Another two Principals reported lack of enough computers for 

students and teachers, and one Principal complained of lack of competent computer 

teachers arguing that teachers are computer illiterate and cannot integrate computers into 

teaching and learning their subjects. Two Principals indicated that computers had just 

been purchased and not yet installed and parents are not aware of the need to finance 

computer education and employ teachers. But the overall findings indicate that all 

Principals who participated in the investigation supported the government computer 

policy and noted the need to have a clear policy guiding the implementation and use of 

computers in their schools. 

In addition, Heads of Department were also asked a closed question "Does your 

department have a policy regarding the use of computers?" Their responses gave different 

pictures. Twenty-one of the 89 (23%) Heads of Department reported having a computer 

policy but 68 of the 89 (77%) had no computer policy. Those who had a policy on the use 

of computers were asked another open-ended question "What is this policy?" Their 

replies were analyzed and reported as shown in Table 6.12 

Table 6.12: Departmental policy on the use of computers 

"Yes" response option Frequency % 

Computer taught according to Government policy 30 34% 

All students to be computer literate 17 19% 

All teachers to attend computer courses 13 15% 

To provide computing materials 10 11% 

All official paper work done on computer 4 4% 

Students' assessment tests to be computerized 7 8% 

Examination results analyzed and stored in computer 8 9% 
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Although there were no written Departmental policies on the use of computers, the 

statements in Table 6.12 indicate that HODs had thought about the issues that would need 

to be addressed in a written policy. They were also trying to make their departments 

follow the government policy statement on the use of computers in schools. 

Furthermore, Heads of Department who reported having a computer policy in Table 6.12 

were asked another question to give more information regarding the reasons behind the 

formulation of the Departmental policy. Their replies were summarized and seemed to be 

reasons for using the computers and not for having a policy. But since the word "reason" 

has several meanings, the reasons given by the HODs could still be the reasons for having 

a computer policy as indicated in Table 6.13. 

Table 6.13: HOD' reasons for having a policy for the use of computers 

Reasons Frequency % 

No responses 33 37% 

To teach students basic computer literacy skills 25 28% 

To ensure students fit into technological world 10 11% 

To access-new'leaming resources 6 5% 

To produce neat and attractive work 6 7% 

To improve teaching!leaming various subjects 5 6% 

To keep records of students' work 4 5% 

From the above responses, it can be seen many Heads of Department did not have a 

computer policy. So they were asked an open-ended question to give the reasons why 

they did not have departmental policy on the use of computers. They gave several reasons 

that were summarized and presented in Table 6.14 

Table 6. 14: HOD' reasons for not having a policy for the use of computers 

Frequency % 

Lack of access to computers 35 42% 

Not yet decided 27 30% 

Installation system not done 17 19% 

Computers recently introduced 10 11% 
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The response in Table 6.14 indicates the reasons of not having departmental policy on the 

use of computers in teaching and learning. From this it can be seen that most of the HODs 

who responded to the question reported having problems with computers as the main 

reason for not having a computer policy. 

However. a look at the responses from Heads of Department indicates that in some 

schools the heads did not have a departmental policy on the use of computers. while the 

Principals stated clearly that the school has a policy so there seems to have been a 

contradiction of responses. This can be interpreted to mean that in some schools 

computers were used for administrative work only so the heads had not included 

computers in their departmental scheme. 

6.4.1 Priority given to computer-integr'ated education in study schools 

Question 4 for the Principals sought information on the prioriry given to the integration 

and use of computers in teaching and leaming in their schools. Table 6.15 shows their 

responses. 

Table 6.15 Priority of CIE in the schools that participated in the investigation 

Rating Frequency Percentages 

High II 44% 

Average 8 32% 

Low 6 24% 

Total 25 100% 

Most of the Principals regarded computer integrated education as important and rated the 

integration very high. but some of them were not very keen on the idea of computer

integrated education in their schools. This could be due to the beliefs of some teachers 

that the use of computers would replace them from teaching, negative attitude towards 

computers, and lack of understanding of the benefits of computers in teaching and 

leaming, since some of them were not computer literate. However, those who responded 
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positively were asked to state the reasons why they gave a high, average and low priority 

to the integration and use of computers in teaching and learning in their schools. The 

reasons stated by the Principals were summarized and included in Table 6. I 6 

Table 6.16: Principals' reasons for giving high priority to the use of computers 

Reasons Frequency % 

To make all students computer literate 10 40% 

To improve quality ofteachingllearning subjects 5 20% 

To provide computers for teachers/students to use 4 16% 

No response 6 24% 

Some of the findings in Table 6.16 are similar with the research findings of Dexter et al. 

(1998) and Ertmer et al. (I999:65) indicating that the use of computers helps to improve 

the quality of learning. In addition, the Principals who had no priority for computer

integrated education provided the following reasons as shown in Table 6. I 7 

Table 6.17: Principals' reasons for not having a policy for CIE 

Responses 

Lack of finance to start computer education 

Teachers have not learnt computer skills 

Computers are few 

Frequency 

3 

2 

% 

50% 

33% 

17% 

The above finding indicates that 50% of Principals who had no computer policy gave lack 

of finance as one reason for not having a policy. But looking at Tables 6. I 6 and 6. I 7 it 

can be argued that most of the Principals had a good reason for the need to have a 

computer policy. This means that the majority of Principals who participated in the 

investigation had a vision of the need for a policy to guide the implementation of 

computer education in their schools, although some of them had various problems as 

indicated in Table 6.17 
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6.4.2 The implementation of school policy for the use of computers in teaching and 
learning 

The Principals were asked another open-ended question to indicate the steps they have 

taken towards the implementation of a policy for the use of Computer Studies in their 

schools. This question was asked because Principals of schools in Kenya are supposed to 

implement National Educational policies and to prepare teachers and students for such 

changes in curriculum innovation. In order to implement government policies the 

Principals are expected to formulate school policy and provide plans for the 

implementation programme. The data obtained from the question were analyzed and 

summarized in the following Table 6. 18 

Table 6.18:Steps taken by Principals to implement a computer policy in their schools 

Responses from Principals Frequency % 

. All teachers I students have access to computers 20 80% 

Included computer studies in school curriculum 6 24% 

Acquired some new computers and printers 5 20% 

Appointed computer teacher 3 12% 

Started teaching computers in Form One classes 2 8% 

Built computer room/laboratory 2 8% 

Asked parents to suppon computer education 2 8% 

No steps taken 5 20% 

As can be seen from the list in Table 6.18 most of the Principals had taken different steps 

to implement the school policy. Two 8% of them in particular had put the matter before 

the parents to organize fund raising for purchasing computing equipment. However, there 

were also 20% of the Principals who had not taken any steps to implement computer 

policy because they had not introduced computers in teaching and learning. 

In addition to the different actions taken by the Principals to ensure that the government 

computer policy was implemented in their schools, they were also asked another a closed 

question to state if teachers were implementing the policy for computer education. This 

question was asked to provide information about the use of computers in the study 

schools, and to help in identifying schools in which teachers used computers in teaching 
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and learning as discussed in Chapter 7. The responses from Principals were analyzed and 

displayed in Table 6.19 

Table 6.19: Principals response on teachers' implementing computer policy 

Responses 

Yes 

No 

Total 

Frequency 

20 

5 

25 

Percentages 

80% 

20% 

100% 

The majority of the Principals (80%) reported that teachers in their schools were 

implementing the computer policy as stated by the government and only 20% were not 

implementing the policy. Although the schools did not have a written policy doclmlent, 

the Principals who reported having a computer policy were clear about what policy 

requirement was all about and decided to implement the government policy statement on 

computer education. In Kenya, education is highly centralized and Principal of schools 

are the Ministry of Education administrators at school level, and the Goverl1lllent policy 

automatically becomes the school policy. The policy intentions are accepted and 

implementation is a matter of the technical ability and will of the implementing schools, 

together with availability of physical and other teaching and learning resources. There can 

be no deviation or resistance to the educational policy messages. 

Nevertheless, Principals who responded "yes" were asked another closed question to rate 

how effectively teachers were implementing the school computer policy. The replies are 

shown in Table 6.20 

Table 6.20: Rating of effective implementation of computer policy by the Principals 

Rating Frequency % 

Very effective 6 24% 

Effective 14 56% 

Fair 5 20% 

Not effective 0 0 
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Most of the Principals rated the implementation of computer policy as effective while 

some of them rated the implementation very effective, but a few of Principals reported 

that teachers were implementing the policy fairly. Some of the Principals indicated that 

due to lack of competent computer teachers, the policy could not be implemented 

effecti vel y. 

6.4.3 Priority given to implementation of school departmental computer policy 

In addition to the responses from the Principals on policy issues, the Heads of the 

Departments were asked a similar question but in a different format. They were asked to 

rate the priority they gave to the implementation of their departmental policy on computer 

education at their schools? Their replies were summarized in and presented in Table 6.21 

Table 6.21: Rating of Computer policy implementation by the departments 

Responses Frequency % 

High 16 18% 

Average 13 15% 

Low 14 16% 

No response 46 51 % 

Most of the Heads of Department did not respond to this question. This could have been 

due to the fact that some Heads of Department might have not been aware of what should 

happen with policy implementation and the need to have a departmental computer policy. 

Secondly, there was no computer policy guidelines provided to HODs on how to 

implement the policy and in some schools the computer was used for teaching computer 

education and did not fall under their departments. But as Table 6.21 indicates some 

Heads of Department had high regards for the implementation of the policy. Some of 

them had computer policies different from that of the Principals. For example, seven of 

them reported that "all exanlination results must be analyzed and stored in the computer, 

and another one said "all students tests must be computerized." At the same time some of 

them gave average priority, but there were also those who reported low priority. 

Furthermore, Heads of Department were asked another open-ended question "How are 
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teachers in your departments implementing the computer policy? The findings are 

displayed in Table 6.22. 

Table 6.22: Response from HODs on teachers implementing computer policy 

Responses Frequency 

To ensure all students take computer literacy course and CIE 

Storage and retrieval of students marks 

Process and print teaching materials 

Use computers to analyze students' marks 

Teachers train in computer literacy 

No response 

42 

7 

6 

5 

5 

24 

% 

47% 

8% 

7% 

6% 

6% 

26% 

Most Heads of Department who responded to this question indicated that teachers 

implemented departmental computer policy to teach computer literacy and to integrate 

computers in teaching and learning traditional subjects. Some of them reported using 

computers in administrative work. The findings support the review of literature on 

functions of the computers in the school discussed in Chapter 2 Sections 2.3. 

6.4.4 Guidelines for the implementation of computer education in the schools that 
participated in the investigation 

The last· question in this section for the Principals sought information on the guidelines for 

the teachers to implement the policy in the classroom. The findings were as shown in 

Table 6.23 

Table 6.23:Types of teaching materials teachers' use to implement computer policy 

Responses Frequency % 

Teachers use the computer syllabus for reference 20 80% 

There is a timetable for computer lessons 16 64% 

They llse computer manuals. guidelines, handouts 10 40% 

Teachers use computer textbooks for reference 4 16% 

No response 5 20% 

The findings from the Principals regarding the use of Secondary Computer Syllabus to 

implement computer policy concur with the response from the Curriculum Specialist at 

Kenya Institute of Education reported in Chapter 5 Sections 5.4.7. 
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6.5. Finance and resources allocation for the use of CIE in schools 

Section D of the Principals' questionnaire and section C of the Heads' of Department 

questionnaire (See appendices 3 and 4) contained questions about finance and resources 

allocation regarding ClE. The Principals were asked an open-ended question" Computers 

are expensive to purchase and maintain, whom do you think should be responsible for the 

cost of computers in your school?" This question generated various responses as shown in 

Table 6.24 

Table 6.24: Who should finance CIE in secondary schools 

Responses Frequency % 

The Ministry of education 10 40% 

The parents of the students 5 20% 

The school and politicians to organize fund·raising 5 20% 

Board of GovemorslParents Teachers Association 3 12% 

Non·govemmental Organization and well-wishers 2 8% 

As shown in Table 6.24, most of the Principals believed that the Ministry of Education 

should provide funds for computer education in secondary schools. However, the findings 

reported in Chapter 5 Section 5,3.6 from an interview with Senior Education Officer 

indicated that the government had no funds to finance computer education in secondary 

schools. So Principals were asked another question to justifY their responses to the 

answers in question one in section D and their replies are contained in Table 6.25 

Table 6.25: Principals' justification to responses in question one in section D 

Responses 

Ministry of Education has a policy of cost sharing 

Parents are the source of funds 

Politicians and the school can organize fund-raising 

Their children benefit from computer education 

It's an expensive project, needs external funding 

Frequency 

12 

5 

3 

3 

2 

% 

48% 

20% 

12% 

12% 

8% 

From the above findings, it can be seen that all the Principals provided answers to justfY 

their responses listed in Table 6.24. For example one Principal from an urban school 

stated that the Ministry of Education should provide funds "to show that the government 
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IS committed to computer education because this is the only source of guaranteed 

finances." Another Principal from a rural area reported that "Parents are the main source 

of funding in schools, and their children are the beneficiaries." Still another Principal 

from a suburban school said that "Parents must take positive responsibility despite high 

cost. It is inevitable, one cannot do without computers." 

However, when the Principals were asked a closed question" Do you think the Ministry 

of Education should provide funds for computer education in your school?" Almost all of 

them 23 of 25 responded positively, and only 2 of 25 gave a negative answer. But when 

the Principals were asked another open-ended question "Why do you think so?" They 

provided varied answers as shown in Table 6.26 

Table 6.26: Why the Ministry of Education should provide funds for CIE in schools 

Responses 

Ministry of Education should provide computers for teachers 

To subsidize parents effort to purchase computers 

To enable schools to purchase more computers and software 

Computers are.too expensive, and parents cannot provide funds 

Frequency 

10 

5 

4 

4 

% 

44% 

20% 

16% 

16% 

As can be seen from the responses to this question, the Principals were able to provide 

more information why they felt the Ministry of Education should finance computer 

education in schools. One of the Principals argued that "other countries have gone far in 

IT so we cannot be left behind in the modem world so the government should provide 

funds" Another one said "Parents are overburdened with school fees, the government 

should assist them." In conclusion, the researcher noted that the information contained in 

Table 6.24, 6.25, and 6.26 indicated that the views of the Ministry of Education on who 

should provide the funding for computer education in schools was different from the 

views of the Principals. The Principals felt the government should finance computer 

education in schools but the government said there are no funds for computing in schools. 
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6.S.1 The cost of purchasing computer equipment 

Question five in this section sought information on the cost of purchasing each of the 

computers available in schools. The participants were given a list of Figures to choose 

from, and the findings revealed that 30% of Principals spent about Kshs 160,000.00,40% 

of the Principals used about Kshs 50,000.00 and 20% spent 3"0,000.00 to purchase each 

computer. Only 10% of the Principals reported spending less than Kshs 30, 000.00 to 

purchase each computer. 

Furthermore in question 6 of this section, the Principals were required to provide 

information of the percentage of their school budget they allocate for purchasing new 

computers, software, repair and maintenance, and other materials. The data obtained 

indicated that 52% of the Principals had set aside 11 % of their budget for purchasing new 

computers, software packages, related print support materials and for maintenance and 

repair. However, it appeared as if the purchasing of new computers as well as 

maintenance and repair made up a very small percentage of the annual school budget. But 

the other findings revealed that less than a half of the Principals 48% did not have a 

budget for computing equipment. The problem could be attributed to the fact that 

secondary schools in Kenya get money from school fees that they save for the purchase of 

equipment in addition to the support from the Ministry of Education cost sharing 

programme. Schools with few students may not have adequate funds for purchasing new 

equipment. However, researchers (Carol, 1997; Clark, 2000; Eshiwani, 1997; Scheffler 

and Logan, 1998) also reported the problem of lack of adequate funds for computer 

education. 

Similarly, Heads of Department were also asked to state the finance and resources 

allocation for the departments. The findings revealed that 57% of them did not have any 

departmental funds for computers because the school purchases equipment for 

departments. But 43% Heads of Department reported that the school allocated to them 

funds that was not adequate for purchasing computers. So they were asked another 

I At the time of this research during July and September 200 I, I US$ =Kshs 78.00 
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question "What is the source of this funding?" Their responses were summarized and the 

common answers included school fees, and donations from people. 

However, the Heads of Department who did not have funds gave different reasons for not 

having departmental funds for computer materials that were summarized and presented in 
" 

Table 6.27. 

Table 6.27: Departments' reasons for not having funds for computing equipment 

Responses Frequency % 

Computer education has not been Introduced In the school 20 23% 
No funds available in the school for computer equipment 16 18% 

The school purchases equipment for departments 15 17% 

It is not a priority in the department 10 11% 

The school does not allow departments to handle funds 8 9% 

The school has not considered integrating computers in subjects 7 8% 

From the above response, it can be seen that some Heads of Department gave two 

answers. Some of the responses such as "computer education has not been introduced in 

the school" and "it is not a priority in the department" support the earlier findings 

regarding five schools that were not implementing computer education policy reported in 

Section 6.4.2. 

6.5.2 Amount of money allocated to departments for computer equipment 

In another question, the Heads of Department who responded positively to question one in 

this section were asked to provide information about the amount of money allocated for 

purchasing departmental computer equipment and materials per year. In most cases, the 

amount allocated was very little, and was not sufficient to purchase any computers. For 

example, one Head of Department indicated that out of the total school budget for 

computer education, his department was allocated only 10% of the school budget to 

purchase computer materials. However, given the economic situation in Kenya that 

affects schools' financing, the amount set aside was not even adequate to purchase most 

of the support materials. For example, one Heads of Department reported having Kshs 

6000 and spent Kshs 3500.00 for purchasing ink and diskettes. It is hoped that this 
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position will change for the better once the schools get enough funds to provide resources 

for computing in schools. There is a need for school management to look for funds to 

provide adequate departmental resources so as to encourage teachers to plan for computer 

integration. 

6.6 Availability of computers and support materials in schools that participated in 
the investigation 

Each of the 25 Principals in the study were asked to indicate how many computers were 

currently available in their schools, and to explain their state of operation. This question 

was asked in connection with the review of literature in Chapter 3 Section 3.2.3. The 

question was considered important because availability of computers would encourage 

teachers to integrate and use them in teaching and learning. Table 6.28 presents 

descriptive information on the number of computers per school for those schools with 

such equipment. 
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Table 6.28 Number of computers and other resources available in each school 

School Computers Software Diskettes Books Teachers' Students manuals' Secondar) 

manuals Computer Syllabi 

A 20 6 40 15 5 10 

B 1 j 4 30 20 2 20 

C 11 5 50 20 10 20 

11 5 40 10 2 2 

E 10 6 50 10 5 18 

F 10 4 26 4 2 3 

G 9 4 30 6 3 5 

H 8 j 70 15 2 0 2 

8 4 20 3 3 

7 6 40 10 0 6 

K 7 3 60 12 5 10 

L 6 4 40 20 2 15 

M 6 4 20 3 2 4 

N 6 4 10 0 0 0 0 

0 5 4 50 5 2 20 

P 5 4 20 0 0 0 0 

Q 4 4 20 2 2 3 

R 4 3 20 5 3 6 

S 4 2 10 6 2 3 

T 4 2 0 0 0 0 0 

U 2 4 25 2 2 3 

V 2 4 20 2 2 2 

w 2 4 15 0 0 2 

X 2 3 5 0 0 0 0 

y 2 3 5 0 0 0 0 

Two important points emerged from the fi gures di splayed in Table 6.28 and Table 6.29 

Firstly, there is considerable differences in the number of computers available in various 

institutions. This is true even when the size of institutions is taken into account. Some of 

the schools investigated had only 2 computers fo r over 600 students. This poses a 

problem during computer education period. when a teacher uses two computers fo r 

example, with a class of 45 students as shown in Table 6.29 
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Table 6.29: Schools with computers and number of students per computer 

School No of students No of computers Number of students per computer 

A 800 20 40 

B 600 15 40 

C 800 II 72 

D 600 II 55 

E 800 10 80 

F 400 10 100 

G 400 9 44 

II 1000 8 133 

500 8 63 

600 7 85 

K 600 7 85 

L 600 6 100 

M 400 6 99 

N 500 6 83 

0 500 5 100 

P 500 5 100 

Q 450 4 112 

R 400 4 100 

S Over 1000 4 250 

T 100 4 25 

U 500 2 250 

V 300 2 150 

W 450 2 225 

X 500 2 250 

Y 400 2 200 

Table 6.29 displays the number of students per school and the computers available for 

students to use. However. the ratio of students indicated in the Table is for the whole 

students population in a school. From my experience, the number of students per class is 

supposed to be 35 or 40. So in a computer education class the ratio of students per 

computer, for exan1ple would be 20 students per computer for a school with 2 computers. 

Nevertheless, the overall findings from the Principals revealed that all schools 
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investigated had computers, software and diskettes to use in administration and III 

teaching and learning. 

Similarly, the Heads of Department were also asked to indicate the number of computers 

o and other related materials in their departments. This question was asked to elicit more 

information about CIE because Heads of Department are the academic leaders in their 

departments and could have obtained some CDs for teaching traditional subjects. 

However, the results showed that HODs did not have departmental computers but used 

the sarne computers used by the students. The predominant item available in the 

department was the Secondary Computer Syllabus (SCS) mentioned by 42% of Heads of 

Department, but 48% did not have this syllabus. The Secondary Computer Syllabus is an 

important document . because it contains all computer application software topics that 

students must learn in computer education from Form One to Form Four classes. 

In addition, further analysis indicated that 35% percent of the HODs had four software 

packages, and 30% had only two, while 20% had 6 respectively. As a result of these 

responses, the researcher concluded that some schools had not installed the software. For 

exarnple in one of the schools, I found that three of the computers that were donated did 

not have all the components. Secondly, it could have been due to lack of funds to 

purchase all the required software. Therefore, lack of adequate software for effective use 

of computers could be due to the fact that most of the schools in Nyanza Province have 

not fully implemented the use of computers in teaching and learning. 

Table 6.29 further shows that very few schools had support materials for effective use of 

computers. Only 19 of25 (76%) of the Principals responded to this question and indicated 

that teachers' manuals were very important in the effective use of computers in teaching 

and learning. But when the Heads of Department were asked a similar question, the 

findings showed that 33 Heads of Department had teachers' guide notes. However, the 

problem of support materials was experienced in all schools investigated. The extent to 

which teachers can use computers in teaching and learning depends mostly upon 

availability of support materials. These could be teachers' guide notes, students' manuals, 
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computer textbooks, the Secondary Computer Syllabus and handouts on the use of 

programs in the classroom. However, the differences in responses could also be attributed 

to lack of awareness of the availability of computer support materials in schools due to 

lack of proper management of teaching and leaming resources, because they are not 

centrally stored for easy access by the whole school. Availability of support materials like 

the Secondary Computer Syllabus was examined here because its absence affects the use 

of computers as recommended by the Ministry of Education. 

In another related question, the Heads of Department were asked to provide information 

on how they obtained the computers for their departments. About 33% of the Heads of 

Department reported that the departments used the computers that were purchased by the 

school, and about 35% rep011ed that they used computers that were donated to the school. 

But 32% of the HODs did not respond to this question. 

6.6.1 The Present conditions of the computers available in study schools 

In another question, the Principals were required to provide information about the 

working conditions of the computer in their schools. This question was asked to provide 

more information about the computers in schools that could be used as a base for the 

semi-structured interviews with computer teachers rep011ed in Chapter 7. The Principals 

were provided with a rating scale and the responses are shown in Table 6.30 

Table 6.30: Conditions of computers in the study schools 

Rating 

Very satisfactory 

Satisfactory 

Unsatisfactory 

Total 

Frequency 

19 

5 

25 

Percentages 

76% 

20% 

4% 

100% 

From Table 6.30 it can be seen that the majority of the Principals reported that the 

computers were in good condition. In general the computers that were regarded as not in 

good condition were those that had been donated to the schools. During my discussion 
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with one of the Principals at the time of the research, it was revealed that some of the 

donated computers had missing components, such as a mouse, and could not be used. 

6.6.2 Number of computers used by the staff in schools that participated in the 
investigation 

The participants in the study were asked a closed question "How many computers are 

available for use by the administration, teachers and the students in your school?" The 

findings indicated that 80% of the Principals had computers that teachers and students use 

for teaching and learning. While 52% of the Principals had computers for administrative 

work but 28% of them did not have specific computers for administration. They reported 

that they did not have computers in their offices but used the ones for teaching students 

for administrative work as needs arose. However, the Principals who did not respond to 

this question (20%) had a number of reasons, for example lack of funds to purchase 

computers, or most of the computers available are incomplete or need upgrading and 

others reported that their computers were not yet installed. 

6.6.3 Accessibility of computer equipment to teachers 

In connection to the above response from Principals about computers available for use by 

members of the school community, Heads of Department were asked to rate how 

accessible the computer equipment was to teachers in their departments to use in teaching 

and leaming. This question was asked in connection with a review of literature in Chapter 

3 section 3.5. Effective utilization of computers in teaching depends on how accessible 

computer equipment is to the teachers at the right time when they wanted to use it for 

teaching and learning. The findings are illustrated in Figure 6.4 
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Figure 6.4: Accessibility of computer equipment to teachers who participated in the 

investigation 
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The overall findings of this investigation revealed that 19 of 89 (22%) of the Heads of 

Department indicated that computers were very accessible to their teachers, and 25 of 89 

(28%) said computers were accessible. But 45 of 89 (50%) of them had problems of 

access and gave various reasons. Some of them said they were not able use the computers 

even if they were available because of the crowded timetable. They also argued that they 

were not able to use computers due to lack of sufficient computers. Other Heads of 

Department related problem of access to lack of progranls to integrate into their subjects. 

Carol (1997), Millar (1997) and Struddler (1996) report similar research findings . 

6.6.4 Principals ' general comments on the use of computers in their schools 

One of the objectives of this study as set out in Chapter I Section 1.4 was to investigate 

the use of computers in secondary schools. After the fmdings of the role played by the 

Principals and Heads of Department to provide computer equipment it was necessary to 

determine whether and how the computer equipment were used in the schools that 

participated in the investigation. The question was asked to provide data to establish if 

computers were used in teaching and learning according to the government policy 

discussed in Chapter 5 Sections 5.3 . Therefore the Principals in this study were asked a 

closed question "Are the computers being utilized to their full capacity in your school?" 

The findings are disp layed in Table 6.3 1 
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Table 6.31: Level of computer usage in study schools 

Responses 

Yes 

No 

Total 

Girls school 

8 

4 

12 

Boys school 

9 

4 

13 

Total 

17 

8 

25 

Percentage 

68% 

32% 

100% 

As indicated in Table 6.31 the majority of the Principals reported that computers were 

utilized to their full capacity, and reported that the computers were used in teaching and 

administrative work. But some Principals reported that the computers were under utilized 

in their schools and gave various reasons such as "They are used only by the computer 

club and also for processing exan1ination results" and another one said" Some computers 

are old types which lack spare parts." However, the positive response can be interpreted 

to mean that the Principals in the study schools agreed to implement the Ministry of 

Education policy that "computers can be used in schools." The Principals with positive 

responses were asked to explain how the computers were used in their schools and the 

responses were summarized as fo llows: 

• Teachers and students have regular computer lessons; 

• Computers are used for data analysis and slOrage of students' marks; 

• Computers are used by the computer teacher to teach students computer literacy; 

• Teachers and students use them to learn computer ski lls; 

At the same time, the participants whose answer to question 7 was 'no gave the 

following reasons for not using the computers effectively: 

• Lack of trained teachers to teach lise computers in teaching; 

• Lack of printers to so teachers and students cannot print their work; 

• Teachers are not yet ready to integrate computers into teaching traditional subjects: 

• The computer programme is not full y operational since it's one year now; 

• Some computers are old type and lacks certain components; 
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Other researchers Bitner and Bitner (2002) and Zhao and Cziko (200 I) also reported 

similar findings especially that of "Teachers not ready to integrate computers into 

teaching. " 

6.7 Principals' responses on teachers use of computers in teaching and learning 

The use of computers requires accountability on the part of the administration. This 

includes care, security of the equipment and other resources, and academic leadership. 

This requires also the Principals to "portray a passionate commitment to providing 

appropriate computer professional development for their staff members" (Yee 2000). In 

this connection, the Principals were asked a closed question with multiple choice answers 

to state who is in charge of computer education in the school. The findings revealed that 

various people were assigned to take care of the computers in the study schools. About 

5% of Principals reported that the deputy principal was in charge of the computer center 

and 24% indicated that this task has been allocated to the curriculum coordinators, while 

33% said Senior teacher, and 5% assigned technicians to be in charge and take care of 

computers. However 33% had not delegated the responsibility to any particular person. 

The result of this question suggests that there could be a serious threat of access to 

computers for teaching and leaming, for example, if the Principal is away and failed to 

delegate the responsibility to the computer teacher. Secondly, it would be time wasting for 

a teacher to keep on looking for whoever is in charge of the computer room each time he 

wants to use computers for teaching or when he wants the students to do some remedial 

work. An ideal situation would be for a computer teacher or a technician to be in charge 

of the computer room. Nisan-Nelson (200 I :93-95) reports similar findings in which the 

computer teacher was frustrated because the computer lab was located in the library and 

the librarian had limited access to the equipment, and was not present and successfully 

acting as a controlling person. 

6.7.1 Current use of computers by teachers in schools that participated in the 
investigation 

To gain further information about how computers were used in the teaching and learning 

process, Principals were asked to respond to the following question: "Are teachers 
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currently using computers in teaching and learning?" This question was asked to provide 

evidence on how many schools use computers to teach students computer literacy skills 

according to the Ministry of Education policy requirement discussed in Chapter 5, Section 

5.3 and Principals' positive response that the computer policy was being implemented in 

their schools as repol1ed in Section 6.4.2 in this chapter. The data obtained indicated that 

according to the Principals 80% of secondary schools in the study were cUlTently using 

computers in teaching and learning, while 16% reported using computers for 

administrative work but 4% of the schools had not started using computers. 

Heads of Department were also asked to respond to a sirilliar question: "Are teachers in 

your departments using computers?" In response, 37% of the HODs reported that their 

teachers used computers, but 63% of them said their teachers were not using computers. 

However, the overall findings indicated that the Principals and HODs gave different 

answers. This was due to the fact that the 20 Principals reported the computers were used 

to teach computer literacy in their schools, but in some departments teachers were not 

using computers since they had not integrated computers into their subjects. Table 6.32 

gives a clear picture of the responses from Principals and Heads of Departments. 

Table 6.32: Principals' and HODs report on the use of computers in teaching 

and learning 

Responses 

Ves 

No 

Total 

Principals 

20 

5 

25 

Percentages 

80% 

20% 

100% 

HODs 

33 

56 

89 

Percentages 

37% 

63% 

100% 

Table 6.32 displays the above information concerning the schools using computers in 

teaching and leaning, and the departments that integrated computers into teaching and 

leaning. 

Further, the Heads of Department who indicated that their teachers were using computers 

were also required to state when the teachers in their departments started to use 
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computers. About 42% of them reported that their teachers started using computers this 

year (2001), but 44% of them stated that their teachers started to use computers last year 

(2000). While 13% of Heads of Department said their teachers started using computers in 

1999. The responses from HODs are similar to the findings reported in Section 6.3.5. This 

suggests that most of the schools that participated in the investigation started to use 

computers in the year 2000. The Heads of Department also gave various reasons for using 

computers in their department as shown in the following Table 6.33 

Table 6.33: Departmental reasons for using computers in departmental teaching 
Responses Frequency % 

No response 15 17% 

To improve students' communication skills 14 16% 

To teach students computer literacy as in the syllabus 12 14% 

To improve the quality ofteaching and learning of subjects 10 11% 

To save and retrieve students' records and marks 10 11% 

Used for administrative work 10 11% 

For faster analysis of students examination results 8 9% 

Computers facilitate easy and faster acquisition of knowledge 7 8% 

To access new information 6 7% 

To enhance mathematical and science learning 5 6% 

For computation, demonstration of difficult topics 4 ·4% 

The data in the above Table 6.33 indicates that some of the HOD's gave more than one 

response so the total is greater than 89 and the % total is greater than 100%. Some of the 

above findings such as teaching students computer literacy, to enhance mathematical 

skills, to improve quality of teaching, and communication skills also concur with other 

research findings by Abas (1995), Azita (199) and Rudd (2001), reviewed in Chapter 2 

Section 2.9.5.5.1. 

6.7.2 Kinds of computer programs used in schools that participated in the 
investigation 

The type of computer application used in schools was another area of investigation. 

Principals who provided positive responses to question two of section F were asked 

another question to elicit more information about the kinds of program teachers' use in 

teaching and learning. In response, some of the Principals gave more than one answer, but 

the majority of the Principals (72%) reported that computers were used for teaching and 
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learning computer literacy skills. About 16% of the Principals indicated that computers 

were used for teaching traditional subjects such as Science, Accounts and Mathematics, 

and 28% of the Principals did not respond to this question. So the Principals who declined 

to comment on this were asked to state the reasons why the teachers were not using 

computers programs. In response, the Principals reported lack of enough Gomputers and 

relevant software, teachers are not computer literate and cannot handle computer 

programs effectively, lack of computer support materials such as syllabus, computer 

textbooks, and teachers' guide notes. 

However, when the Heads of Department were asked a similar question "Which type of 

computer software program do teachers use in the department?" The findings were: Ms 

word, MS Excel, spreadsheet, MS Doss, Database, Power point, Publisher, Computer 

Aided Design (CAD) and Programming. The results from HODs and Principals were 

different because HODs are the academic leaders in their departments and had more 

exposure to the programs used by teachers and students. Millar's (1997) studies reported 

similar findings in South Africa. 

In order to get more information on the use of computers in schools, the Heads of 

Department were also asked to explain how the teachers use computers. This question 

was asked to provide information regarding one of the objectives of this study stating "to 

establish how teachers use computers in teaching and learning in secondary schools in 

Nyanza Province" reported in Chapter 1 Section 1.4. Their responses were summarized 

and are contained in the following Table 6.34 

Table 6.34: Heads' of Department comment on how teachers use computers 

Response 

Ai a tool for teaching computer programs like word processor 

For storing and processing students and staffrecords 

Typing and printing examination questions 

To store notes for students to study at their own time 

To prepare lesson plans and other documents 

To study materials and facts from the Internet and Web 

To use computl;!rs in teachinglleaming traditional subjects 

32 

10 

9 

7 

6 

5 

5 

210 

Frequency % 

35% 

14% 

10% 

8% 

7% 

6% 

6% 



The above report from Heads of Department indicated that teachers used computers for 

teaching and learning and secondly to keep students' examination records. However, 

there was no response from 16% of Heads of Department. 

The Heads of Department were then asked another related question "Which of the 

following computer software tools are useful for your students?" They were provided 

with multiple-choice answers. The fll1dings were sunm1arized and displayed in Table 6.35 

Table 6.35: HODs comments on useful software for students in study schools 

Responses Frequenc) Percentages 

Word process ing 74 84% 

Spreadsht!cl 42 47% 

Database 36 40%. 

Programmmg 27 31% 

Games 25 28% 

The data in Table 6.35 indicate that the majority of Heads of Department (84%) thought 

that it was useful for students to learn word processing before learning other computer 

applications. The other programs mentioned by the participants included Database, 

Programming and games. Karsten and Roth (1998) studies also noted similar findings. 

These results can be interpreted to mean that teachers considered that word processing 

was a very useful tool for most of students in lower forms who used it to learn various 

literacy skills such as writing skills. composition and languages (Zhang 2000), Heinich et 

al. 1996 and 2002). 

6.7.3. Computer skills learnt by students 

One of the objectives of introducing computers into public secondary schools in Kenya 

was to teach students computer literacy skills. In this connection the Heads of Department 

were asked to list the skills the students in the study schools in Nyanza Province learn. 

They were provided with a list of multiple-choice answer to choose from. The results are 

shown in Table 6.36 
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Table 6.36 Computer programs that students learn during computer lessons 

Skills learnt by siudents Frequency Percentage 

Word processing 42 47% 

Spreadsheet 35 39% 

Dalabase 27 30% 

Programming 26 29% 

Others 9 10% 

From Table 6.36 it can be seen that majority of students leant word processing skills, and 

some students were taught how to use spreadsheets especially in mathematics, business 

education and accounts subjects. In some schools students were taught how to use 

databases and programming was currently taught in a few higher Forms 3 and 4 classes as 

an elective course. The studies of Crook (1994), Heinich et al (1996 and 2002) and Zhang 

(2000) reviewed in Chapter 2.9 Section 2.9 report similar usage. However, it is worth 

noting that the data in Table 6.37 and 6.38 look alike, but in Table 6.37 HODs were asked 

to state the computer programs they thought would be useful for students to learn. While 

in Table 6.39 they were required to list the computer programs the students were actually 

learning in their schools. 

6.7.4 The role of computcrs in dcpartmental teaching and learning 

Heinich et al. (1996, and 2002) and Anderson (1991) reviewed in Chapter 2 Section 2.3 

listed a number of roles of computers in teaching and learning. Some of these roles 

included that of an object of instruction , a tool for composing and data retrieval , a tool for 

classroom instruction, to help students learn specific skills and a catalyst for learning. The 

same roles of the computer were investigated in the present study. The Heads of 

Department were asked to describe briefly the role of computers in their departmental 

teaching and learning. Their responses were summarized and presented in the Table 6.37 
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Table 6.37: The roles of computers in teaching and learning in schools that 

participated in the investigation 

Responses 

, 
To teach students the application of computer programs 

For computing and analyzing data of students' marks 

A tool for teachingflearning to improve students' learning 

For storage and retrieval of students' records 

It is an aid in guiding and updating knowledge to the users 

For preparing teaching notes and in setting examinations 

Frequencies % 

.30 34% 

15 16% 

8 9% 

7 8% 

6 7% 

5 6% 

From the data in the above list, there were similarities in the findings with those reported 

by Heinich et al. (2002) reviewed in Chapter 2 Sections 2.9. The data obtained from this 

study can be interpreted to mean that the respondents have also recognized the important 

roles that the computers can play in teaching and learning as well as in school 

administration. However, there were no responses from 20% of Heads of Department. 

Nevertheless, when looking at the responses from the participants in Table 6.13, 6.15, 

6.21 and 6.33, there are three common themes regarding computers as tools for 

educational use in schools. The first one concerns teaching students computer literacy 

skills. The second one is for teaching traditional subjects and thirdly, for administrative 

work such as keeping records. These contributions from Principals and HODs support the 

literature reviewed in Chapter 2 Section 2.3 on the functions and roles of computers in 

schools. 

In addition to the roles of the computer in the departmental teaching, the other 

information sought from the Heads of Department was about the impact of computers on 

students' learning. According to Berson (1996: 486) computer-based learning has the 

potential to facilitate development of students' decision-making and problem solving 

skills, data processing skills, and communication capabilities. In this connection, Heads of 

Department were asked an open-ended question to "Describe briefly the impact of the 

computer program you use on students learning?" The general response was quite 

positive. The Heads of Department reported the use of computers as shown in Table 6.38 
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Table 6.38:The impact of computer programs in departmental teaching and learning 

Responses 

Increase attention in learning xarious skills among students 

It has helped students to improve their communicatiofl skills 

Knowledge of programs prepares students for job opportunities 

Students can access databases and acquire relevant information 

Students recall what they have learnt, and passed their examination 

Frequencies 

22 

22 

11 

8 

5 

% 

25% 

25% 

12% 

9% 

6% 

The above data is supported by the contribution of Berson (1996), (Brush and Saye 

(2000), Klein and Doran (1999) and Woodrow (1998) reviewed in Chapter 2 Section 2.9 

indicating that by using computers, students can gain access to expansive knowledge 

links. This helps to broaden their exposure to various learning resources and diverse 

people and perspectives. However, twenty-one (23%) HODs did not respond to this 

question. 

6.7.5 Advantages of using computers during facilitation of learning in the classroom 

In order to continue using computers, teachers need to be convinced of the benefits they 

derive from it in the mediation of learning. It is important that computers offer clear 

pedagogic benefits that are relevant to departmental programs and needs in teaching 

various subjects. The Heads of Department were therefore asked to Jist all the advantages 

of using computers in classroom teaching. The findings are summarized and included in 

of the following in Table 6.39 

Table 6.39: Advantages of using computers in teaching and learning in schools 

Responses 

It motivates students as a tool to learn with 

It extends the scope of knowledge of scientific discovery 

It arouses learners' curiosity and creative thinking 

It involves learning by doing-student-centered, is interesting 

To provide stimulus variation 

To reinforce the understanding of concepts 

Promotes efficiency and accuracy in calculation of mathematics 

It is convenient for storing, retrieving and updating information 

It is convenient, can be used in place of the teacher 

It enables the sharing of ideas through e-mail or Internet 
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Frequency 

10 

10 

9 

9 

8 

7 

6 

6 

5 

5 

% 

11% 

11% 

10010 

10% 

9% 

8% 

7% 

7% 

6% 

6% 



From the above Table 6.39 it can be seen that the Heads of Department identified 

sufficient benefits of computers to consider integrating them into the subjects they taught. 

The research findings contained in the list are also similar to the findings of Bitter (1989), 

Dexter et al. (1998), Heinich et al. (1996 and 2002) and Slabbert (1999) reviewed in 

Chapter :2 Section 2.9. Thus, the benefits of computers in classroom instruction reported 

by HODs make the use of computers more compelling and suggest that they are really to 

promote effective CIE in schools. Moreover, Heads of Department also reported that the 

use of computers contributes to students' learning as indicated in Table 6.40 

Table 6.40: How the use of computer contributes to students learning 

Responses 

Providing valuable practical approach to learning by doing 

It improves their communication skills and prepares them for further studies 

it keeps learners abreast with modem information technology 

It increases students' thinking skills 

It improves reasoning ability of students. makes them serious learners 

Prompt attention, interest and development of ambition to learn more 

Frequency 

22 

11 

10 

10 

8 

5 

% 

25% 

12% 

11% 

11% 

9% 

6% 

The identified contribution of computers to students learning in Table 6.40 are similar to 

previous research findings reported by Ertmer et al. (l999) and Rice Wilson and Bagley 

(2001). 

6.7.6 Availability of the computer education timetable in schools investigated 

Given the importance of good planning, organization, management and school 

administration, there should be in place a workable school programme of activities. This 

also applies for the daily teaching and learning activities. So there should be a proper 

school timetable for all the subjects indicating time, teachers, place, classes, classrooms 

for all academic subjects and extra curricular activities to guide teachers and students 

when to attend to teaching and learning. Therefore, Principals were asked a closed 

question "Does the school have a timetable for computer lessons?" Table 6.41 displays 

the responses. 
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Table. 6.41 Availability of computer timetable in the schools 

Responses 

Yes 

No 

Total 

Frequency 

16 

8 

25 

Percentages 

67% 

33% 

100% 

The result of the study in the above Table 6.41 clearly indicates that most of the schools 

had a computer timetable. However, some of them did not include computer education in 

their timetable. It is likely that some of these schools were those not teaching computer 

education because out of the 25 schools that returned the questionnaires 5 were not using 

computers for teaching and the other three might have not had the timetable ready at the 

time of this research. However, it is important that all schools draw up a timetable for 

computer education as with other subjects such as mathematics showing the time and 

number of periods per week per class for computer lessons. Copies of the computer 

timetable should be placed in each classroom indicating where the lessons are held so that 

teachers and students are well informed in advance. Teachers can then plan to use the 

computers for additional CIE lessons as the need arises. Millar's (1997) study in South 

Africa also found that the computer room had a timetable for computer lessons and the 

subjects were also included in the timetable. 

Another area related to the timetable for the school that was investigated concerned the 

number of periods al located to computer lessons. All of the Principals of the schools that 

responded positively to the question in sections 6.7.7 were asked to state the number of 

periods (hours) allocated to computer lessons per week. Though all Principals reported 

having a computer timetable, 56% of them indicated having four periods (each of 45 

minutes) for computer lessons for each class per week. However, there were differences 

in nwnber of periods allocated to computer lessons reported by other Principals. Some of 

the schools seemed to have provided more time during the evening and weekends for 

students to access computers. Such schools reported having up to 18 periods per week. 

The findings from these respondents can be interpreted to mean that either uniqueness of 

the new teclmology was motivating teachers and learners or the teachers were strongly 

committed to the use of computers. 
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In addition to the above response, the Principals were asked to rate "how often the four 

main programs (Word processor. Spreadsheet, Database, and Programming) were used by 

teachers in their school.'· The findings were swnmarized and displayed in Table 6.42 

Table 6.42: Principals' rating of how often teachers use types of computer software 

Rating Wo rd p rocesso r Spreadsheet Database Programming Others 

Daily 8 3 2 3 

Often 6 8 7 0 

Sometimes 0 4 5 3 

Not used 9 9 9 9 9 

The finding in Table 6.42 shows that the highest level of use reported by Principals was 

for word processing having eight periods per week. Dugdale (1994) reports similar 

findings in a study conducted in the USA. Furthermore, in order to get a clear picture of 

whole school integration of computers, there was a need to investigate the role of Heads 

of Department regarding their computer timetable. 

6.7.6.1 Departmental computer timetable in schools investigated 

Effective integration of computers into teaching and learning requires that users be well 

informed in advance of when, and where computers are available. Coordination of 

academic subjects takes place at departmental level. The Head of Department needs to 

have a timetable for teachers and students to refer to as needed. The Heads of Department 

were therefore asked to state if they incorporated computer lessons into their departmental 

timetable. Table 6.43 summarizes their responses. 
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T able 6.43: Number of HODs who included CIE in their departmental timetable 

Responses 

Yes 

No 

Total 

Freq uency 

49 

40 

89 

Percentage 

55% 

100% 

Tbe result in this Table 6.43 indicates that just over half (55%) Heads of Department had 

included computer-integrated education in their departmental timetable. The fmdings 

illustrate that Heads of Department can greatly influence the adoption of computers into 

subject teaching by having the subject included in their timetable, or could block the 

integration through inaction and resistance to change. evertheless, those who responded 

positively were asked to indicate the number of periods allocated to computer lessons and 

the findings were the sanle number of periods as those reported by the Principals shown in 

Table 6. 43. But those who did not have the timetable cited several obstacles to having a 

computer education timetable sucb as access to computer equipment, lack of manpower 

and relevant computing skills. 

6.7.6.2 Frequent use of the computer by departmental staff 

The frequency of use of computers by the departmental staff was another important area 

of investigation aimed to reveal how adequately Heads of Department supported the use 

of computers in teaching and learning. If departments make little use of computers 

available then the chances that students will use them effectively is likely to be slim. 

Availabi lity of computers on the timetable does not necessari ly mean that teachers will 

use computers in teaching and learning. So Heads of Department were asked to indicate 

how often teachers in their departments used computers in teaching and learning. The 

findings are shown in Table 6.44 
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Table 6.44: HODs comments on frequent use of computers by departmental staff 

Responses Freq uency Percenlages 

Once a , ... eel-: 8 9% 

T\\ ice a week I; 17% 

Thrice a week 7 8% 

Four limes a week 7 8% 

Fi\c times a "eek 6 7% 

No response 46 51% 

The above Table 6.44 indicates how freq uently teachers used computers 111 their 

departments. However. most of the HODs did not respond to this question. This can be 

interpreted to mean that either computer had been integrated into very few departmental 

subjects or the Heads of Department did not have adequate information regarding how 

frequently teachers used computers. Perhaps some Heads of Department did not consider 

Computer Studies part of their responsibility since they were not teaclling the subject. 

However. Heads of Department are the academic leaders in their subjects. They need to 

be well versed in all academic matters in education and have vision for any curriculum 

innovation in order to advise teachers in their departments with regards to any academic 

activity in the school (Eshiwani , 1993). So there is need for a further investigation on thi s 

Issue. 

6.7.7 Principals' comments on the integration of computers in subject teaching 

The other objective of thi s study indicated in Chapter I Section 1.4. was to investigate 

computer-integrated education in schools. Many researchers (Cameroon, 1999; Hargrave 

and Kenton. 200 1; Heinich et al. 1996 and 2002; Mills and Ragan, 2000); reviewed in 

Chapter 2 Section 2.9 noted the need for computer integrated education in schools. The 

issues raised in their studies were also investigated in my study. The Principals in my 

study were asked a closed question ' 'In which subject areas would you say your teachers 

make the greatest use of computers?" This question was considered to be important 

because of the benefits of CIE reported by previous researchers such as using computer 

application to teach specific topics. The results of this question are shown in Table 6.45 
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Table 6.45: Pr incipals' report on the use CIE in their schools 

Subjects frequency Percentages 

AdmlnlStrattve \\ork 9 45% 

AccouOIlng 8 32% 

Secretarial subjects 7 28% 

Muthemallcs Education 5 200
'0 

TcchnlcaUGraphlcs education 3 12% 

Science Education 2 8% 

Language EducatIon 2 8% 

Social Studies education 4% 

It can be seen from the above Table 6.45 that some of the Principals reported that their 

teachers integrate computers into teaching and learning various subjects but mostly 

commercial subjects such as Accounting, and secretarial subjects. This could have been 

due to the fact that both these subjects are Technical/Applied subjects taught in secondary 

schools in Kenya as an elective for those preparing to take them at the national 

examinations. The data obtained confirmed the whole school integration of computers 

into education as recommended by Cornu (J 996) and Dockstadder ( \999) di scussed in 

Chapter J Section J .5. 

In another question related to the use of computers in various subjects, the Principals were 

asked to give the reasons why the teachers use computers in teaching those subjects. Tllis 

question was asked after considering a review the literature by Ertmer et al. (1999) 

reported in Chapter 2 Sections 2.9. The participants gave various answers that were 

summarized and presented in Table 6.46 

Table 6.46: Principals' reasons for teachers' usc of computers in teaching 

and learning 

Responses 

To improve the quality oftenching/learnlng subjeclS 

To Impart new kno\\lcdgc from computer programs 

Keeping students· record and examinations result 

For computation, demonstration of difficult tOpiCS 
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Frequency 

10 

8 

4 

J 

% 

40% 

32% 

16% 

12% 



Some of the data contained in the above table concur with the research findings reported 

by Ertmer et al. (1999:65), although the findings of Ertmer et al. included motivational 

factors. In that study, the teachers reported that the use of computers motivates students 

and makes the lesson more interesting to students. Ertmer et a1. reported also how 

teachers desclibed their enjoyment in using computers and becoming more competent. In 

conclusion, Principals were asked to give their overall opinion about the impact of the use 

of computers in their school. 

6.7.8 Principals' comments on the value of computer programs in teaching and 
learning in their schools 

While the benefits of computers in teaching and learning cannot be disputed, the question 

of its worth was another area of investigation. It was important to establish whether the 

use of computers was useful and how teachers felt about the computer as a tool for 

instruction. The Principals were asked a closed question "Do you consider computer 

programs to be of value in making learning more effective in your school?" Table 6.47 

displays the findings. 

Table: 6.47: Principals rating of the value of computer programs to teaching and 
Icarning 

Rating Frequency Pcrccnlagc5 

Vel'} \ aluable II 44~'o 

Valuable 7 28% 

NOt valuable 2 8% 

No response ; 20% 

Total 25 lOO~'o 

Table 6.47 indicates that most of the Principals rated computer programs very valuable to 

the students. while some of them rated it valuable, and a few of them rated the programs 

not valuable. But others declined to comment. It is possible that the Principals who rated 

the computer prograrns not valuable had no experience in the use of computers because 

the findings in Section 6.3.4 indicated that (28%) of the Principals had no experience with 

the use of computers. They may not understand the value of computers as a tool for 
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teaching and learning. At the same time. Principals gave various reasons for rating the 

programs as indicated in the Table 6.47. and these reasons are summarized in Table 6.48 

Table 6.48: Principals' reasons for rating computer programs used in schools 

Responses Frequency % 

It IS faster and convenient. accurate and saves lime 6 24% 

Students acqUIre computer hterac) sk i11s 6 24~'o 

Computer makes students more inquisitive learners 5 20% 

It helps \\'ea~ studems to Impro\-e in language work 4 16% 

Computer asSist 10 enhance and sI mpli fy learning 4 16~o 

It is evident from the above contributions that Principals recognized the potential and 

capabilities of computers in education. They also expressed high opinions concerning the 

use of computers to help improve learning in schools. Furthermore. those who rated 

computer programs not valuable reported that their teachers were not computer literate 

and were not using computers. However, in conclusion. Principals were asked to state 

their overall opinion about the impact of computer-integrated education on students' 

learning of traditional subjects. Their replies were analyzed and presented in Figure 6.4 

Figure 6.5: Principals' opinion on the impact of computers on students learning 
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Figure 6.4 indicates that 9 of 25 (36%) Principals expressed a very positive opinion about 

the impact of computers on students learning, but 12 of 25 (48%) of them were positive, 

while 4 of25 (16%) were indifferent 
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6.7.9 HODs' views about the value of computers as a tool for teaching and 
learning 

In order to get more information about the value of computers in education, Heads of 

Department were also asked to explain how valuable computer integrated education is to 

their departmental teaching and learning. This question was asked because Ertmer et aI. 

(l999:55) argued that if the computer does not teach what the teacher emphases or 

"teaches things the teacher does not require it is unlikely that the teacher will assign high 

value to its use." But if the teacher perceives that the computer addresses important 

instructional and learning needs, the perceived value will be higher. The findings are 

summarized and presented in Figure 6.5 

Figure 6.6: HODs views about the value of computers as a tool for instruction 
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As can be seen from the above Figure 6.5 most Heads of Department 48 of 89 (54%) 

agreed that the computer was very valuable as a tool for instruction. While 35 of 89 

(39%) of them rated it valuable and only 6 of 89 (7%) did not value the use of computers 

as a tool for teaching and learning. The responses from Heads of Department concur with 

those of Principals in Section 6. 9 and those of computer teachers reported in Chapter 7 

Section 7.4.3. This can be interpreted to mean that the Principals, Heads of Department 

and teachers regarded computers as a tool capable of improving the quality of teaching 

and learning in their schools. 
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6.7.10 Implementation of computer-integrated education in secondary schools 

According to Nisan-Nelson (2001 :84) research has repeatedly pointed to the need for 

teachers to integrate computers into teaching because there is a tendency for teachers to 

resist or stay with instructional strategies with which they are familiar and comfortable. 

Consequently, the Principals in my study were asked an open-ended question "To state 

objectively all the concrete measures that your school has taken in the implementation of 

computer integrated education?" The data collected on this issue indicated that the 

Principals had taken adequate measures for the implementation of computer-integrated 

education in their schools as shown in Table 6.49 

Table 6.49: Steps taken by Principals for CIE implementation in study schools 

Responses Frequency % 

Planned for computer integrated education 3 12% 

Allocated computer lessons on the timetable 10 40% 

Employed a teacher for computer education 2 8% 

Availed computer equipment, and built computer foom 3 12% 

Inducted teachers and students to computer education 2 8% 

Allowed them to access computer for teaching and learning 5 20% 

The information contained in the above table indicated that the Principals were 

committed to the introduction and use of computers as was required by the government 

policy discussed in Chapter 5 Section 5.3. The role of the Principals in computer

integrated education is an important factor in the implementation of computer studies by 

the teachers. The findings of this study concur with that of Yee (2000:293) stating that 

Principals are the keepers of the schools' vision and "the ability of a leader to transmit a 

vision or sense of mission and to create enthusiasm in followers is also characteristics of 

charisma, a transformational leadership factor." 

In addition to the above responses, the Principals were asked another open-ended 

question "From your experience as a head and professional teacher, list the measures you 

would take to ensure that computers are integrated and used effectively in your school?" 
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This question was asked to establish whether the Principals hold a vision for CrE and 

supported teachers towards the use of computers. The responses from the Principals were 

summarized and presented in Table 6.50 

Table 6.50: Specific measures Principals would take to ensure CIE is implemented 
in schools 

Responses 

To make computer education compulsory for students 

All teachers to learn computer literacy skills 

To build a computer center for the school 

To provide teaching and learning materials for teachers 

To computerize all departmental work 

Frequency % 

IO 40% 

5 20% 

5 20% 

3 12% 

2 8% 

The information from the Principals on computer integration was essential because 

according to Azita (1999:31) teachers need to be assisted in building curricular models 

that integrate the use of computers. Furthermore, Yee (2000:293) reported the need for the 

Principal to have a clear vision, and personal investment in the idea of using computers 

for teaching and learning, because there has to "be a passion in the Principal's mindset 

that this is something that is going to improve the achievement, and the education of 

students." The above findings in Table 6.52 support the suggestions of Azita (1999) and 

Yee, 2000), particularly the information about making computer education compulsory 

for all students, all teachers to learn computer integrated skills and providing teaching and 

learning materials. 

Similarly, Heads of Department were also asked to explain the steps they have taken to 

integrate and use computers in their departmental subjects. This question was asked in 

order to obtain information from Heads of Department because they are the academic 

leaders in their subjects and are expected to advise and provide assistance to teachers in 

any curriculum innovation (See section 6.1 in this chapter). The answers they provided 

were analyzed and presented in Table 6.51 
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Table 6.51: Steps taken by HODs to integrate computers into their subjects 

Responses Frequency % 

No response 30 34% 

Computer subject LS included III the Ilmetable 20 22% 

Purchased computers and suppon materials 10 11% 

Seeklllg ways or acquiring more computers 8 9% 

Acquired programs usefullbr computer integration 8 9% 

Dcpanments train teachers how to integrate com puters 7 8% 

Some teachers have lrained in computer integration 6 7% 

Taking into account the newness of computer technology in schools, it can be said that 

Heads of Department have made progress towards the integration and use of computers. It 

is therefore suggested that Principals of schools should work closely with all heads by 

providing them with adequate resources to promote effective integration of computers in 

all schools. 

6.7.11 HODs evaluation of CrE in departmental subject teaching 

[n another question , Heads of Department were asked to rate the integration and use of 

computers in their departmental teaching. This question was asked in order to provide 

information on the subjects into which computers have been integrated. They were 

provided with multiple-choice answers. The results obtained were not very encouraging 

as can be seen from Table 6.54 

Table 6.52: The results of HODs evaluation of CIE in their departments 

Rating Frcqucncy Perccntages 

Exccl1cnI 11 12% 

Good 10 11 % 

Poor 27 31% 

Vel) poor 8 9% 

No comment 33 37% 

Table 6.54 shows that very few HODs rated the integration and use of computers as 

excellent. and a few rated the integration good. The rest rated the integration of computers 

into the teaching of subjects in their department as poor. Many of them did not respond to 
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the question. The findings concur with that of Azita (1999:31) who noted that teachers 

need to have the knowledge about how and when such computer programs should be used 

in instruction. Most of the teachers in the schools that participated in my study had not 

been trained in the integration of computer programs into the teaching of traditional 

subjects hence the poor rating indicated above. Training can provide teachers with 

knowledge of the basics of computers and curriculum integration (Bitner and Bitner, 

2002; Mccannon and Crews, 2000), and teachers need to be aware of the different kinds 

of programs that can be used in CIE. 

The Heads of Department were asked another open-ended question "In which subjects do 

you think the teachers from your department could make use of computer integrated 

lessons effectively?" In response, some of the Heads of Department wanted all subjects to 

be integrated but others wanted computers to be integrated only into the teaching of 

accounting and other commercial subjects. The other subjects that were suggested for CIE 

included languages, sciences and mathematics, and design and drawing. 

In addition to the above responses, the Heads of Department were asked to state why they 

wanted computers to be integrated into the teaching of normal school subjects. The 

answers were summarized and presented in Table 6.53 

Table 6.53: HODs reasons for the integration of computers into subjects 

Responses 

No response 

Computer is programmed in English accurately, better research materials 

Computer can illustrate details that cannot be done by the teachers in class 

To cater for students' interest, increase creativity and critical thinking 

Computer can facilitate the understanding of concepts in the subjects 

Math;:matics deals with graphs, formulas, best done by computers 

Frequency 

32 

17 

IS 

10 

9 

6 

% 

36% 

19% 

17% 

11% 

10% 

7% 

The above findings are similar to research findings reported by Rice, Wilson, and Bagley 

(2001) from America, indicating that students increased their creativity and leaming of 

history as a by-product of the other things they leamt using computers. 
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6.7.12 Parents' and Board of Governors' support for computer education in schools 

Support from the PTA and BOG for the effective management of school projects is very 

important. Without good understanding between them and the staff at the school proper 

curriculum innovations could not be realized. The Principals were therefore asked" Is 

there cooperation between the teachers, PTA and BOG on the integration and use of 

computers in teaching and learning?" The responses to this question were varied. The 

majority of the Principals 87% reported that they get the necessary cooperation from the 

PTA and BOG committee by supporting the use of computer integrated education. Only 

13% of Principals did not get the necessary cooperation from the PTA and BOG. The 

Principals who received cooperation reported that the PTA and BOG had provided 

various assistance and support as shown in Table 6.54 

Table 6.54: Parents Teachers Association and Board of Governors' support for CIE 

Responses Frequency % 

Provide funds to purchase computers and pay for the services 6 24% 

Negotiate with wealthy people to donate computers to the school 5 20% 

Organize fund raising for the school computer projects 5 20% 

Create school policy guidelines on computer curriculum innovation 4 16% 

From the above list it can be seen that some of the BOGs and PTAs are committed to the 

development of viable curriculum innovation in their schools. Such support takes place in 

a school where the Principal has academic vision for the school and students' 

performance. However, the response from Principals not supported by PTA and BOG 

were also summarized and presented in the following Table 6.55 

Table 6.55: Response from Principals not supported by PTA and BOG on CIE 

Responses 

The school computer project has not taken off in the school 

It is not a prionty, other essential facilities still lacking e.g. dormitories 

The parents have not come forward to fund the program 

Lack of esst!ntial facilities for teachers and students to use computers 
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Frequency % 

5 20% 

4 16% 

3 12% 

3 12% 



6.7.13 Principals' comments on the use of computers to enhance learning 

The last question in this section was concerned with the opinion of the Principals about 

the use of computers to enhance learning. This question was asked because Principals are 

supposed to playa decisive role in determining patterns of computer use within their 

schools. Principals' knowledge about the benefits of using computers in education would 

encourage the integration of computers into teaching and learning in their schools. In this 

connection, the Principals were asked an open-ended question "How do you think the use 

of computers enhances learning in the classroom?" The responses were as follows as 

shown in Table 6.56 

Table 6.56: Principals' comments on the use of computer to enhance learning 

Responses 

Makes learning interesting, vivid, and simple to understand 

Computer arouses interest, curiosity and motivation 

It has a wide network to cater for all kind ofleamers 

Computer is faster, saves time, facilitate interaction with learners 

It enables students to discover more information in different subjects 

Frequency % 

9 36% 

6 24% 

4 16% 

4 16% 

2 8% 

Principals are key to the effective implementation of computers in education. They need 

to be role models for teachers and students in their schools. Once the Principal believes 

that computers can effectively improve learners' high level goals and supports teachers 

towards achieving the set goals then classroom teachers would do the same. 

6.8 Training of Principals and Heads of Department in the use of computers 

If Principals of schools are expected to implement computer technology innovation in the 

schools, they need to be trained in the use of computers. A study by Yee (2000:293) 

revealed that Principals are keepers of the school computer visions. Yee (2000) noted that 

··the ability of a leader to transmit a vision or sense of mission and to create enthusiasm in 

followers is also characteristic of charisma, a transformational leadership factor." 

Consequently the Principals in my study were asked to state if they have been trained in 

the usc of computers. This question was asked because training Principals in the use of 
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computers will provide them with the computer skill s they could use to guide the 

implementation of computer integrated education in thei r schools. Knowledge of 

computer skills was identified as an important factor that encourages the implementation 

of computers in teaching and learning reviewed in Chapter 3 Section 3.2.2. The findings 

ofth.is part of the investigation is displayed in Table 6.57 

Table 6.57: Principals and HODs training in computer skills 

Participants Trained Not trained Percentage 

Principal of Boys school 6 6 48% 

Principal ofOirls school 5 7 48% 

Principals of Mixed school 0 4% 

Total 12 13 100% 

As can be seen from the above Table 6.57, slightly less than half of the Principals were 

trained in the use of computers. Heads of Department were also asked to state if they 

have had allY kind of training in computer use. The results of their responses are 

contained in Table 6.58 

Table 6.58: Heads of Depal'tment training in the use of computers 

Responses 

Ves 

No 

Total 

Heads of Department Percentages 

47 53% 

42 47% 

89 100% 

As can be seen from Table 6,58, just over half of Heads of Department were trained in the 

use of computers, but quite a large number of them had not been trained. Lack of training 

in the use of computers has implications for departmental subject integration and use of 

computers in teaching and learning. Abbott and Faris (2000), Carol (1997), Ch.iero 

(1997), Kay et al. ( 1999) and Valmatt and Beyerbach (2000) reviewed in Chapter 3 

Section 3.3.1 to 3.3.2 also reported lack of training in the use of computers as a barrier to 

the implementation and use of computers in developed countries. 
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6.8.1 Type of computer training Principals and Heads of Department received 

In another question on training the Principals were asked to provide information on the 

type of computer courses they attended. A li st of courses was given and the results are 

displayed in Table 6.59 

Table 6.59: Computer courses attended by Principals 

Computer courses Principals Percentages 

Administrative 3 12% 

Secretanal 0 0% 

Subject tcachmg 0 0% 

Computer literacy 9 36% 

Others 0 0 

No training 13 52% 

Total 25 100% 

As can be seen from the above Table 6.59, very few Principals had attended a computer 

administrative course, although some had attended a computer literacy course. But the 

majority had no training in any course. It is likely that those who attended an 

administrative course were just briefed on the need to introduce computers in their 

schools, and general awareness of the importance of computer education in Kenya. The 

information the Principals gained enabled them to introduce computers in their schools. 

Yee (2000:289) noted that Principal ' s knowledge of computer leadership was valued and 

worthy of study. Therefore, despite lack of training for most of the Principals in Nyanza 

Province, the findings provided vital information on the changing roles of Principals and 

the use of computers in their schools. There is a need for further investigation to identify 

specific training needs of Principals that could promote effective implementation of CIE 

secondary schools in Nyanza Province. 

Heads of Department were also asked to state the type of training they attended. They 

provided varied responses as shown in Table 6.60 
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Table 6.60: Computer courses attended by Heads of Department 

ComputeI'" courses Heads or Department I)erc.entages 

Admln lstral l\ e 4 5% 

Secretarial 2 2% 

Subject teaching 4 5% 

Computer l!terae) 34 38% 

Others 3 3% 

No training 42 47% 

Tolat 89 100% 

Table 6.60 displays the types of computer training Heads of Department received. 

However most of them were also not trained in computer skill s and hence would be 

limited in their capacity to guide teachers ' use of computers in their departmental 

subjects. There is need for all Heads of Department to be trained in computers to serve as 

a role model to teachers in their departments. 

in addition to the above question on training, Principal s and Heads of Department were 

asked to state the duration of the computer course they attended. The overall results were 

summarized and presented in Table 6.61 

Table 6.61: Training period of computer courses attended by Principals 

Training penod 

O·Sdays 

I \,cek-2weeks 

J weeks- I month 

2momhs and over 

No uaming 

Total 

Principals 

3 

7 

13 

25 

Percentages 

12% 

28% 

4% 

4% 

52% 

100% 

The above information indicates that Principals were trained for a very short period in 

computers and most of them were for two weeks only. Similarly, when the Heads of 

Department were asked the same question the responses were examined and reported in 

Table 6.62 
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Table 6.62: Training period of computer courses attended by HODs 

Traimng penod I leads of Department Percentages 

0-\ \\ eel.: 7 8% 

2" eeks-one month 14 16% 

2rnonlhs-Jmonths 17 19% 

4months-6months 6 7% 

I ycar-2}cars 3 3% 

No trallung 42 47% 

Total 89 100% 

Most of HODs were trained in computers for about tlu'ee months, although it can be seen 

that some of them were trained for more than six months. 

6.8.2 The importance of training to the Principals 

Taking into account the need for training attached to computer education discussed 111 

Chapter 3 Section 3.2.2, the next question in this section concerned the usefulness of 

computer courses attended by the Principals. The Principals and HODs who had attended 

computer courses were asked a closed question "How important was the course (0 you?" 

They were provided with multiple-choice answers to rate the importance of the training. 

The response from the Principals was very encouraging as indicated in Table 6.63 

Table 6.63: lmportance of computer training to Principals 

RCSI)Onses I)rincipais Percentages 

Vct) Important 9 36% 

Importam 3 12% 

Not Important 0 0% 

No response 13 52% 

Total 25 IO~/o 

A total of 36% of the Principals rated the course very important to them and only 12% of 

them rated the training important, while no one reported that tlle course was not 

important. Yee (2000) also noted the importance of training Principals in computer skills 



in order to appreciate and have a vision of how computers can add value to teaching and 

learning. At the same time knowledge of personal productivity skills such as word 

processors. spreadsheet, data base and graphics etc, can be used by the Principals to foster 

teacher' s interest in the use of computers. 

Heads of Department were asked the same closed question and gave the answers as 

shown in Table 6.64 

Table 6.64: The usefulness of computer training to Heads of Department 

Responses Heads of Department Percentages 

Vel) useful 38 43% 

Useful 6 7% 

Not useful 3 3% 

No response 42 47% 

Total 89 100% 

The response from Heads of Department indicated that most of those who received 

training in computers rated the training very useful , only a few rated the training useful , 

while a small number did not appreciate the computer training they received. Moreover. 

HODs who responded positively about the usefulness of training were asked another 

open-ended question "If the training was useful. describe briefly how it has helped you in 

teaching and learning?" The findings indicated that most Heads of the Department were 

happy with the training they received and were able to use computer software packages 

for data processing and analysis. preparing teaching materials. computing students' marks 

and position in class much faster. Some of them reported the training enabled them to 

teach students computer programs. to print neat work, access the Internet and use e-mail 

services. Many wanted more training in the integration and use of computers. 

As a result of the above positive responses from HODs, they were also required to 

provide information about competency with use of computers. Although lack of 

competency is difficult to prove, a study by researchers reviewed in Chapter 3 Section 

3.3.1 to 3.3.1.3, (Abbot 2000: Erler and Macaro, 1998; Scheffler and Logan 1998) 
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indicated teachers' lack of confidence in the use of computers as another obstacle to 

effective use of computers in teaching and learning. In this connection, Heads of 

Department were asked a closed question "Given your present training do you consider 

yourself professionally competent to integrate and use computers .in teaching in the 

classroom?" They were provided with multiple-choice answers. Table 6.65 displays the 

findings. 

Table 6.65: Heads of Department' competency with use of computers 

Rcspons{'s Frequenc) Percenlages 

Very competenl 16 18% 

Competent 30 34% 

Not competent 10 11% 

Require more traming 11 12% 

No response 22 25% 

Total 89 100%1 

The finding in Table 6.65 demonstrates just over half of the HOD 's felt competent to use 

computers. This can be attributed to the fact that much of the training provided to them 

only emphasized fundamental computer literacy skills, rather than preparation on how to 

use computers as a teaching tool and how to integrate it into teaching and learning. 

Furthermore, Williams, Coles. Richardson, Wilson and Tuson (2000: 174) reporting from 

Britain also noted that teachers had limited competency and experience .in computing and 

expressed the need for appropriate training. Consequently, when preparing school leaders 

in Kenya for effective professional development and the competencies required of them in 

the light of current expectations for computer education in secondary schools, they should 

be well informed of changes in the field of computer integrated education. The use of 

computers in schools has become both a pedagogical and political issue in developing 

countries, so the issue of the computer competency of school leaders is very important. 
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6.8.3 Other courses attended by Principals on the use of computers 

[n order to get more information on computer training, the Principals were asked a closed 

question to state if they have attended any other course on the use of computers? 

Although in Table 6.59 Principals provided information on the training they received, this 

question was designed to elicit data on additional courses apru1 from the ones listed such 

as use of e-mail, and Internet. The findings from Principals are shown in Table 6.66 

Table 6.66: Other computer courses attended by Principals in study schools 

Responses 

Yes 

No 

Total 

Principals 

7 

18 

25 

Perccnlagcs 

28% 

72% 

100% 

The findings indicated that a few Principals had attended some courses but the majority of 

them had not attended any other training in the lise of computers. There is need for 

Principals to be re-trained in the new development in the area of computer technology for 

use in their schools. Yee (2000 :294) reports that a principal needs to be adventurous 

learner and to demonstrate a desire to be computer literate along with staff members and 

students. The principal is expected to develop personal competency with computers and to 

be "willing to experiment with new computer programs and learning strategies" in order 

to help improve CIE in their schools. However, because the response to the question in 

Table 6.62 above did not provide information on the kind of training programme attended 

by the pru·ticipants, Heads of Department were asked another question but in a different 

format. "Since receiving your teacher training which of the following courses did YOll 

attended please tick what is appropriate?" The responses were as displayed in Table 6.67 
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Table 6.67: Other computer courses attended by Heads of Department 

Responses Frequency Percentages 

Computer Ill-servi ce course 10 11 % 

Computer workshops 7 8% 

Computer seminars 5 6% 

Computer-based curriculum 1% 

Any other please speciry 8 9% 

No response 58 65% 

TOtal 89 100% 

From the above Table 6.67 it can be seen that only 35% Heads of Department had 

attended some of the courses listed, but the majority of them had not attended any other 

course in the use of computers. Heads of Department are also subject teachers and in 

order to integrate computers into teaching and learning they need proper training. Bitner 

and Bitner (2002:97) report that teachers need to conceptualize how the use of various 

programs can facilitate teaching and leaming. They believe that this can be done easily if 

they actually see students using computers that have been integrated into a curriculum. 

Consequently, Heads of Department in my study indicated that they needed immediate 

training since computer integration necessarily changes teaching from a traditional 

teacher centered to student-centered approach. 

6.8.4 Percentage of teachers who are computer literate in the schools investigated 

Computer integrated education implementation in schools is one of the most complex 

tasks in the curriculum innovation process. Teachers are essential for the success of any 

curriculum innovation. In this regard, Principals were asked the open ended question 

"What percentage of your teachers are computer literate?" The data obtained were 

summarized and showed that twenty (80%) of the Principals believed that their teachers 

were computer literate, but 20% of them reported that their teachers were not computer 

literate. 

Similarly, Heads of Department were asked to state the percentage of teachers in their 

department who were computer literate. The findings from the Heads of Department 
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indicated that 48% of their teachers were computer literate but 42% were not. The above 

findings can be interpreted to mean that most schools investigated had at list some 

computer literate teachers. 

6.8.5 The role of the school in staff development for computer education 

The last question in this section sought information regarding the role of the schools in the 

training of teachers in computer education. The Principals were asked to state "What role 

should the school play in the training of teachers in the integration of computers in 

curriculum instruction?" This question was asked because Principals are expected to be 

the main initiators of curriculum change and change cannot take place if teachers are not 

involved. Theory of change and resistance to change explains the importance of 

Principals' support for teachers to be prepared to implement change. From my experience, 

Principals plays a major role in staff training by nominating teachers to attend certain 

courses, granting teachers leave to attend in-service courses, organizing seminars, and 

providing some funds for such short training progranunes. Dawson (2000) and Yee 

(2001) indicate that successful curriculum innovations are backed up by the Principals' 

support and vision. The Principals' answers to the above question were quite encouraging 

but varied as indicated in Table 6.68 

Table 6.68: The role of the school in re-training of teachers in computer education 

Response 

The school to supplement teachers' advanced training in computing 

To buy enough computers, invite instructors to train teachers 

To sponsor teachers for computer literacy training 

The school to supplement teachers' advanced training in computing 

To avail funds for any in-service course on CIE 

Frequency 

9 

7 

5 

9 

% 

36% 

28% 

20% 

36% 

4% 

Similarly, Heads of Department were asked the same question, but in a different format 

"In your opinion, what role should the department play in the training of teachers in the 

integration and use of computers in your subject area?" This question was asked to elicit 

more information from HODs because they are the academic leaders in departmental 

subjects and are supposed to advise teachers, and assist them as indicated in section one 
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of this Chapter. Interestingly, Heads of Department had similar responses to those of the 

Principals but some were curriculum based as shown in Table 6.71 

Table 6.69: The role of departments in the training of departmental staff in CIE 

Responses 

No response 

Provide teachers with relevant computer materials 

Playa key role in disseminating information on effective use of elE 
Organize departmental in·service courses for teachers on elE 

Frequency 

Take initiative to show that computers are friendly, useful tools for elE 
Encourage teachers to attend computer exhibition, training on computers 

To discuss with the Principal to purchase departmental computers 

Help in curriculum development and implementation of elE 

% 

22 25% 

16 17% 

13 15% 

12 14% 

7 8% 

7 8% 

6 7% 

6 7% 

The above findings in Table 6.68 and 6.69 revealed the vision and plans of the Principals 

. and Heads of Department, and the role they have played in professional development of 

teachers to integrate and use computers in their schools and at departmental level. It 

furthers demonstrates the willingness of the administration and the subject leaders to 

integrate computers into teaching and learning. Holland (200 1:247) expressed the need 

for the administration support for teachers' professional development in the use of 

computers. 

6.9 Technical and Physical problems regarding the use of CIE in schools 

According to Albion (2001: 322) lack of technical support, computers and the issue of 

maintenance and repair of computers are some of the major factors militating against the 

effective utilization of computer technology in many secondary schools in developed and 

developing countries. Therefore, Principals in my study were also asked a closed question 

"What problems are preventing you from implementing computer· integrated education 

effectively in your school?" This question was asked to provide information regarding the 

review of literature in Chapter 3 Sections 3.4, 3.6 and 3.7 by Carol (1997), Chiero (1997), 
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Ertmer et al. (1999). Struddler (1996), Ross and Woods (1999), Vannatta and Beyerbach 

(2000) and Veen (1996). The responses from the Principals are shown in Table 6.72 

Table 6.70: Barriers to effective implementation of elE in schools 

Responses Frequency I'e rcentag(s 

Lack of funds 19 76% 

Lack of availability of computer eqUIpment 17 68% 

Lack of teacher training in computing 14 56% 

Lack of appropnate computer suppon materials 6 24% 

Lack of tech meal suppan 5 200/0 

Lack orume 10 plan and use computers 4 16% 

Others 4~'O 

On the basis of the data gathered in this study, it can be argued that the integration and 

use of computers effectively in secondary schools in Nyanza Province require availability 

of computers. funds, training of teachers, and supply of adequate computer equipment. 

Opie and Katsu (2000 :79) also reported similar findings fTom developed countries. But 

when Heads of Department were asked to "Outline the factors inhibiting the use of 

computers by the teachers in your department" their responses were as indicated in Table 

6.7 1. 

Table 6.71: HODS response to factors affecting integration and use of computers 

Itcsponses Frequent) Percentages 

Lack of adequate computers 65 73% 

Lack of training 63 71% 

Lack of computer support materials 33 38% 

Lack ofHme 23 26% 

Lack of software packages 20 22% 

Lack of IIltereSI 18 20% 

The fmding displayed in Table 6.71 suggests that successful utilization of computer

integrated education is more likely to take place if computers are available and teachers 

are trained. This means that full integration of computers into the education system is a 
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distant goal in many schools unless the identified barriers are eliminated. Crawford 

(2000: 190) also noted that very few teachers in United Kingdom have been specifically 

trained to teach with computers so it was not surprising to find the same situation in the 

present study. Therefore, knowledge of integration and use of computers needs to be a 

priority in teacher education programmes. This can be provided through pre-service 

training for teacher education students, and in-service training or through school bases re

training programmes for serving teachers. 

6.9.1 Steps taken by participants to solve the problems 

Consequently, in light of the answers in Table 6.72, the Principals were asked an open

ended question "What steps have you taken to solve the problems?" This question was 

asked because the Principal is expected by the teachers to be the provider of school 

computer equipment, and demonstrate computer leadership through good planning to 

assist them to integrate and use computers effectively. The findings were summarized and 

presented as follows in Table 6.72 

Tablc 6.72: Steps taken by Principals to solve the factors affecting the use ofCIE 

Responses 

Bought computers and software 

Appeal for any donations of computers 

Trained a teacher to maintain the computers 

Infoml parents oflhe importance ofCIE for their children 

Organize fund raising for computer education 

Take the computers to the technician for servicing 

Frequency % 

6 24% 

5 20% 

4 16% 

4 16% 

4 16% 

2 8% 

The above data can be interpreted to mean that Principals had devised some leadership 

vision and ability to manage both human and physical resources for the integration of 

computers in schools. A study by Yee (2000 :192) reports similar findings and noted that 

computer leadership characteristics and practices demonstrated by the Principals also 

resonated with transformational leadership factors such as charisma, inspiration, 

individualized consideration, and intellectual simulation. 
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However, the Heads of Department were more specific when they were asked a similar 

question regarding the steps they have taken to solve some of the problems they 

encounter with use of computers. Table 6.73 displays their responses. 

Table 6.73: Steps taken by HODs to solve problems of CIE in their departments 

Responses Frequency % 

Purchased computer support materials for teachers 25 28% 

Encouraged teachers to train in computer literacy 20 22% 

Discussed the issue of computing with the Principal II 12% 

Still budgeting for computer materials for teachers and students 10 11% 

The department has acquired one computer for the teachers to use 5 6% 

Organized the timeTable for computer studies 4 5% 

Started introductory courses on computer literacy 4 5% 

Requested the school to purchase computers for my department 2 2% 

However, 8 (9%) Heads of Department reported that they had done nothing to assist in 

the introduction of computers in their departments. The others cited lack of time to 

promote computer literacy among the staff in their departments, and there were also those 

who expressed lack of concern from the administration so they were not motivated to 

introduce computer education. While the responses of these HODs reflect their position, 

resistance to change or negative attitudes towards computer technology might have 

prevented them from taking the necessary steps towards the integration and use of 

computers. 

6.9.2 Suitable facilities for the use of computer in schools 

The next question covered in this section was concerned with information on the 

conditions of the facilities for the use of computers. Inadequate physical facilities like 

classrooms, centers for special subjects like computers, electricity, tables and chairs are 

some of problems faced by schools in developing countries. The Principals were therefore 

asked to rate the available facilities by ticking either poor, average, and above average. 

Table 6.74 shows the findings. 
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Table 6. 74: Facilities for the use of computers in the study schools 

Rating Frequency Percentages 

Poor 9 36% 

Average 14 56% 

Above average 2 8% 

Tmal 25 100% 

Table 6.74 indicates that the majority of the Principals reported that they had average 

facilities for the use of computers in their schools. But some of them had poor facil ities 

and only a few of them reported having very good faci lities for computer education. 

However. the absence of suitable facilities like computer rooms creates a problem to the 

implementation of computer-integrated education in schools. 

6.9.3 Technical support for effective usc of computers in schools 

The issue of technical support was another area of investigation. This was in relation to 

studies by Carol (1997) and Veen (1996) and reviewed in Chapter 3 Section 3.6 indicating 

tbat technical assistance was important for teachers, especiall y the use of software, and in 

troubleshooting with computers. Therefore. the Principals were also asked a closed 

question "Do you have a technician who can assist teachers with operation and 

maintenance of computers?" The findings were summarized and presented in Table 6.75 

Table 6.75: Availability of a technician in school to assist teachers to use computers 

Responses 

Yes 

No 

Total 

Frequency 

II 

14 

25 

Percentage 

44% 

56% 

100% 

As can be seen from the above Table 6.75 fewer than half of Principals had employed the 

services of a technician. The presence of a technician in schools in Nyanza Province 

would be very useful in encouraging teachers to use computers in teaching and learning. 

Teachers need support to build up confidence when using computers. Williams, Coles, 

243 



Richardson, Wilson and Tusion (2000: 175) study in Britain found that teachers were held 

back from using computers due to lack of technical ski ll s and confidence. As such there is 

need to have a technician to assist teachers and students. However, the Principals who had 

employed technicians were asked another question " If you have a technician, to what 

extent are they able to maintain the equipment?" The responses to this question were 

analyzed and presented in Table 6.76 

Table 6.76:Rating of the services of technician in study schools 

Rating Principals Percentages 

Very good 7 64% 

Good 2 18% 

Fair 2 18% 

Not good 0 ~o 

Total II 100% 

According to the responses in Table 6.76, most of the eleven Principals who reported 

having a teclmician indicated that their services were good. So the Principals who had no 

technicians were also asked an open-ended question" If you do not have a technician, 

who provides technical services to your school?" They reported that they take the 

computers to the technicians for servicing when there is need, hire computer firms to 

provide teclmical services or use the computer teacher. However, they were not happy to 

use outside technical services. They reported that they would rather employ technicians 

because they need technical support in hardware and software operations and 

maintenance, expert advice on the packages for integration into teaching and learning 

subjects. and to train teachers in simple technical work in order to use computers 

effectively. 

In addition, Heads of Department were asked a similar question "Whom do you think 

should provide technical services to your department?" The most common responses 

provided by Heads of Department were summarized and presented in Table 6.77 
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Table 6.77: Responses from HODs on computer technical services in their schools 

Responses Frequency % 

A qualified technician 16 17% 

A computer analyst 12 14% 

A computer expert 10 11% 

Ministry of Education personnel 6 7% 

A curriculum specialist 5 6% 

The school administration personnel 4 5% 

The Heads of Department argued that these people are trained in proper use of computers, 

have the experience, knowledge of the skills of hardware parts and the software, and are 

able to provide necessary advice on curriculum integration. Some of the Heads of 

Department felt that the Ministry of Education should provide technical services because 

computer literacy training falls under the Ministry of Education. Still others reported it 

should be the responsibility of the school administration arguing that the school has the 

funds to finance such projects. 

Heads of Department were asked to state what facilities are available for teachers to use 

computers in teaching and learning. This question was asked to elicit more information in 

relation to a literature review in Chapter 3 Section 3.2.3. The answers obtained included 

availability of electricity, computers, software package, and diskettes, computer syllabus, 

computer room, and printers. This meant that teachers in these schools were able to 

integrate and use computers in teaching and learning. But the HODs were also asked 

another closed question with multiple response answers "What is the condition of these 

facilities for effective utilization of computers?" Figure 6.7 displays their responses. 
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Figure 6.7 Rating of facilities for using computers by departments 
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The majority of Heads of Department 47 of 89 (53%) were very satisfied with the 

conditions of facilities provided for the effective use of computers. But 14 of 89 (16%) of 

them reported that the facilities were not adequate, while 28 of 89 (31 %) said the 

conditions of the facilities were not good. Arising from the responses on technical and 

physical problems, the Principals were asked another open-ended question "What 

measures would you recommend that will ensure that computers remain in constant 

functioning and usable state in your school?" Their answers were analyzed and included 

in Table 6.78 

Table 6.78: Principals recommendation of how to keep computers in good condition 

Responses Frequency % 

Prov ide mamtenance and proper care of computer from experts 12 48% 

Students must handle the machines With care \ .. hen they use them 6 24% 

Employ a techniCian to attend to any technical problems 5 20% 

Tram some teachers 10 technical skills to La!.;e care of the machmes 2 8% 

It is clear from the above responses that teachers in Kenya also need technical support in 

order to use computers in teaching and learning. Sandholtz (2001 :364) reporting from 

America noted continuous technical problems with the use of computers because many 

teachers lacked troubleshooting skills. and few had access to manuals that might help 

them to solve their computing problems. These problems could be expected to be worse 

in developing countries such as Kenya. 
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6.9.4 Number of classrooms in schools that participated in the investigation 

The use of computers has the potential for transforming traditional teacher-centered 

classrooms into student-centered classrooms, and collaborative classrooms where the 

teachers ' role would be that of a facilitator or a guide as discussed in Chapter 2. 

Therefore, Principals were asked how many classrooms are in their schools. This question 

was asked to obtain information regarding how CIE would be effectively implemented 

into classroom instruction. The findings indicated that responses to these two questions 

are shown in Table 6.79 

Table 6.79:Number of classrooms available for implementation of CIE in schools 

Classrooms Frequency Percentages 

From 4·8 1 28% 

From 9·12 5 20% 

From 13-14 5 20% 

From 15-16 4 16% 

From 20-26 4 16% 

Schools 25 100% 

In addition to the above information in Table 6.79, Principals were asked another open

ended question " How many of your classrooms have been fitted with a power point?" 

This question was asked in order to get information on which to assess the possibility of 

effective implementation of CrE in schools. In response, all the Principals ind icated that 

their classrooms were fitted with power point, but some of them could not use computers 

in the classroom or computer center because there was no electricity. 

Availability of facilities for the use of computers is one of the factors that encourage 

teachers to use computers reviewed in Chapter 3 Section 3.6, but it might not guarantee 

that teachers would use computer in teaching and learning. A report by Albion (200 1:321-

2) indicated that in the USA up to (40%) of the teachers in the survey had never used a 

computer for schools work. The san1e in Australia, the research findings indicated that 

(40%) of the teachers interviewed were not using computers for classroom work, and 

even in Britain, only (34%) of secondary teachers used computers for classroom teaching 
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regularly despite availability of suitable facilities and increased number of computers in 

schools. A further investigation would be desirable to provide more information about 

why some teachers do not use computers and any other media apart from their notes in 

classroom teaching. 

Nevertheless, in another investigation Principals were asked another open-ended question 

in the form of a statement "Computers· require rooms with enough ventilators, free from 

dust and humidity, what arrangement have you made for the care of your computers?" 

All of them reported having a separate computer room, with suitable conditions for 

computers and a few of them reported having bought floor carpets, window netting and 

covers to protect the computers from dust. 

6.9.5 Availability of electricity in schools that participated in the investigation 

Availability of electricity in the school was another issue to be investigated because it was 

felt to be one of the major factors that could encourage the use of computers in many 

schools. Although the Principals indicated in question 9 that all their classrooms were 

fitted with power points, this did not imply that there was electricity in the schools for 

using computers. So the Principals were asked a closed question "Does your school have 

electricity?" The findings indicated that the majority 88% of the Principals reported 

having electricity in their schools and only 12% of them had no electricity. The schools 

that reported having no electricity used generators for lighting. 

Besides investigating the availability of physical facilities for the use of computers in this 

section, Principals were asked a closed question" Is there a computer network linkage in 

the computer center?" This question was asked to elicit information of schools with e

mail and Internet services. The results indicated that most of the schools (92%) did not 

have computer networking. Only 8% of the schools had computer networking, and 

reported that the computers in the computer center were not connected to a network. So 

they did not have e-mail and Internet facilities, although they were in the process of 

installing the required facilities to enable them to access the Internet and use e-mail in the 

school. 
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6.10 Principals views and attitudes about the value of computers in education 

According to Higgins and Moseley (200 1:191) the beliefs that individuals hold are closely 

linked with the decisions and choices that they make. The same applies here when the 

Principals were asked a closed question "Please express your overall views about 

computers education progran1me in teaching and learning in your school?" This question 

was asked because Principals of schools are catalysts, initiators and faci litators of change 

in curriculum innovation and the views about computers is an important factor in the 

effective utilization of computers in teaching and learning. They play an important role in 

deciding whether to adopt a particular ilmovation, and can be equally powerful at 

blocking changes they do not like. Table 6.80 displays the overall response. 

Table 6.80: Principals' views about the value of computers in their schools 

Ratings Principals Percentages 

Excellenl 9 36% 

Good 6 24% 

Fair 7 28% 

Poor 3 12% 

Total 2; 100% 

The above Table 6.80 shows that 60% of the Principals were positive about the value of 

computer education in their schools. But 28% of them said it was fair while 12% rated 

computer education in their schools poor. This means that despite the challenges faced by 

the Principals who participated in the investigation most of them were committed to 

implement CIE in their schools. 

6.1 0.] Heads of Department attitudes towards CIE in their schools 

[n addition to the above responses from the Principals, Heads of Department were also 

asked a similar question "What is your attitude towards the integration and use of 

computers in teaching and learning?" Their replies were summarized and displayed in 

Table 6.81 
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Table 6.81: Attitudes of HODs towards the integration and use of computers in 

teaching and learning 

Responses Frequency Percentages 

VCT) positive 54 61% 

Positive 22 24% 

Negative 1% 

Not sure 12 14% 

Total 89 100% 

From the above Table 6.81 it can be seen that the majority of Heads of Department (85%) 

who responded to the question had a positive attitude about the integration and use of 

computers in teaching and learning in their departments. Only one percent of them 

expressed negative attitude but a few of them were not sure of about it. 

6.10.2 HODs comments on disadvantages of the use of computers in education 

Although the use of computers in teaching and learning has been reported to be very 

valuable and has several benefits to offer to students, some Heads of Department 

indicated various limitations of its use in teaching and leaning. The data obtained from the 

Heads of Department were summarized and displayed in Table 6.82 

Table 6.82: Disadvantages of computers in teaching and learning 

Responses 

Computer could creatc unemployment for tcachers 

Computer CQuld not be accessible 10 all students in Kenya due to high cost 

Computer docs nOI help students wlIh speaking skills like radio or television 

Computer needs a lot orillne thal IS scarce to work WIth 

It lacks students/teacher relationships/interactions compared to the teacher 

The computer language is abstract 

During class work. students might not get time to ask the leacher question 

Too much interest in computer could lead to neglect of other subjects 

Over-reliance on computer use cou ld impair mental act iv ity of students 

IL could eas il y break down, prone 10 theft, and needs special rooms 

There IS danger of destroyi ng s tudents' eyesiglu 

Frequencv % 

15 17% 

12 13% 

10 11% 

7 8% 

6 7% 

4 5% 

4 5% 

4 5% 

2 2% 

2 2% 

2 2% 

The above fllldings reinforces the need for the services of a technician to be present in the 

school as indicated in the Chapter 3 Section 3.9, and the need for a teacher to be a guide 
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and facilitator during computer lessons. The other important finding from this question 

was the HODs comment on that "the use of computers could create unemployment to 

teachers." This comment might have been made out of fear of computer technology. Since 

most of them have not been trained in the use of computers they could also feel threatened 

and uncomfortable to interact with the new technology in teaching and learning. 

6.10.3 Views about the use of computers to introduce new ideas to teaching and 
learning 

The last question In this section was deigned to examine the views of Heads of 

Department regarding the potential of computer to programs introduce new ideas to 

teaching and learning. Some of them were quite positive that computers can introduce 

new ideas and expressed strong views as indicated in Table 6.83 

Table 6.83: HODs views about computer introducing new ideas to teaching and 

learning 

Responses 

Computers enables a lot ofwark to be covered within a short time 

Students do effectively and efficiently acquire skills and present information 

It makes teaching mOTe effective, and promotes quality education 

Improves students' curiosity, creativity, and language development 

Provide new knowledge on various subjects and scientific discovery 

Students access variety of resources to improve on traditionaJ subjects 

Provides current infonnation, sharing of ideas through Internet and e-mail 

Frequency % 

16 17% 

14 16% 

13 14% 

12 13% 

II 12% 

10 11% 

7 8% 

However, there were other participants who expressed opposing views and argued that 

computers are good for generating new ideas but should not be used with the view of 

replacing the teachers, because the teacher is the most important person in teaching and 

learning since computers only facilitate already established ideas. 

6.11 Suggestions for further improvements of CIE in schools 

There were several suggestions and recommendations put forward by the participants for 

the effective integration and use of computers in teaching and learning some of which 

were as follows: 
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.:. All the Principals should have some degree of computer literacy skills to be able to 

appreciate the benefits of ClE . 

• :. The Government should introduce and make Computer Studies a compulsory subject 

for all students in secondary schools; 

.:. The Government should employ computer teachers in secondary schools; 

.:. The Ministry of Education should assist schools to obtain computers cheaply, and 

computer purchased for school use should not be taxed; 

.:. There is urgent need for curriculum developers to design and develop computer

integrated curriculum for secondary schools in Kenya, and all computer support 

should be available and affordable; 

.:. Proper retraining of serving teachers in the integration and use of computers in 

subjects areas should be undertaken by the Government immediately; 

.:. Provide intensive training of all pre-service teachers in the integration and use of 

computers in teaching and learning before they proceed to schools to ensure learning 

takes place arnongst all students; 

.:. Encourage the school community to be computer literate . 

• :. Schools should have enough computers for students 

.:. All teachers should have a positive attitude towards computers and interest in 

becoming computer literate; 

.:. Secondary schools should put up suitable computer rooms large enough for a class of 
fifty students 

6.12 Summary 

The main purpose of this study was to investigate the role played by the Principals and 

Heads of Department in the introduction of computers in their schools. This included 

examining availability of the school computer policy; availability of computers, software 

and support materials; problems and physical facilities; implementation of computer 

integrated education and barriers to the use of computers in teaching and learning. The 

research findings indicated that the role of the principal and the particular pattern of 

leadership adopted within the school were very important in the introduction and use of 

computers in their schools. Yee (2000) noted that the Principal's computer leadership role 
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includes that of a provider of computers, to enable teachers and students to access and use 

computers; and that of a keeper of computer vision and to support the staff towards that 

vision. It was found that most of the Principals (76%) had formulated a school policy to 

ensure and enforce effective implementation of computer-integrated education in their 

schools. Some Heads of Department also reported having a departmerftal policy for the 

use of computers, and created a workable environment within which teachers could 

integrate and use computers in teaching departmental subjects. 

The study established also that computers were available in 25 public secondary schools 

according to the list obtained from the Provincial Director of Education in Nyanza 

Province, and teachers had access to computers and support materials. The majority of 

Principals confirmed that computers were used to teach computer literacy skills. 

However, in some schools computers were used for administrative tasks instead of using 

them as an integral part of the school learning process. Although the study revealed that 

schools have indeed progressed in the use of computers, the other findings documented 

many barriers to effective use of computer-integrated education. Lack of enough 

computers and support materials, lack of time for planning, lack of trained staff, access to 

computers, physical facilities and technical support were all reported as major 

impediments to computer integration. Although some of the Principals reported having 

some funds for the purchase of computers and support materials they all claimed the 

funds were not adequate. 

Furthermore, the present findings indicated a general positive impact of computer

integrated education on students' learning. It was found that in some schools teachers 

used computer-integrated education in teaching and learning some of traditional subjects. 

Both the Principals and Heads of Department supported the use of eIE and regarded 

computer education as very valuable to students and the teachers because computer 

applications such as word processors, spreadsheet, database and programming that 

students learn playa useful part in their future lives. Norum et al. (1999) reported that 

administrators have a critical role in computer integration and the resulting changes in 

curriculum practices. The Principals' support or lack of support for computer-integrated 
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education can be a powerful tool to encourage or discourage the use of computers in their 

schools. The use of computers will soon be an integral part of teaching and learning in 

most of the public secondary schools investigated. The researcher observed that these 

mixed results of the use of computers to teach computer studies and to integrate it into 

subjects confirms what researchers (Bitner and Bitner, 200'2; Cooley, 200 I; Nisan-Nelson 

200 I), reported that integrating computers entails a systemic change. Systemic change 

refers to a total system change that involves staff in the schools from teachers to 

Principals, teaching process, practices, policies, and philosophy of the school that would 

be felt gradually over a period of time. Therefore, much work remains to be done to 

realize the integration and use of computers so that the potential advantages can be 

achieved. 

While the Principals and Heads of Department were positive about the integration and use 

of computers into teaching, research findings indicated that most of them were not 

adequately trained in the use of computers. Yee (2000) reported the need for Principals to 

have some degree of skills with computers. This was considered to be useful because if 

the Principals are not trained in the use of computer they will not have an understanding 

of the benefits of the computers as a tool for classroom instruction. They will also not 

have any vision of how computers can add value to students' learning in their schools. 

The present study found that 48% Principals and 47 53% HODs had very limited 

computing skills. While 52% Principals and 47% HODs were not trained and did not 

understand the benefits of computers in teaching and learning hence the fear expressed by 

17% that the use of computers would cause unemployment of teachers. 

Finally, apart from the factors that influence computer integrated education in schools, it 

has been established that effective CIE implementation in schools also needs positive 

attitudes of the Principals regarding the values and benefits of computers in teaching and 

learning. Hence the school environment, political climate, social and economic factors 

determine the implementation of computers in schools. It was found that most of the 

Principals expressed positive views and attitudes towards computer integrated education 

in their schools. Therefore, it would be useful to provide more training for Principals and 
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Heads of Department so that they can become more competent computer leaders in order 

to increase integration of computers in teaching and learning. However, it is hoped that 

the research findings discussed in this chapter will contribute in some measure, to the 

effective implementation of the government policy on computers in secondary schools in 

Nyanza Province. The issues dealt with here will again be reflected in the final chapter of 

the report. In the next chapter the researcher describes in some detail the results of the 

semi-structured interviews with computer teachers on how they (teachers) integrate and 

use computers in teaching and learning. 
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CHAPTER 7 

THE USE OF COMPUTERS TO TEACH COMPUTER EDUCATION 

INTERVIEWS WITH COMPUTER TEACHERS 

7.1 Introduction 

The main purpose of this chapter is to provide evidence on how teachers use computers 

in teaching and learning. It presents information collected from secondary schools in 

which computers are used to teach computer literacy skills. The data were obtained using 

semi-structured interviews with computer teachers. The sample consisted of twenty 

classroom teachers in Nyanza Province, Kenya. The data analysis combines qualitative 

and quantitative methods. Qualitative data analysis has been used for the interpretation of 

documents, discussions and interviews. The quantitative data analysis has been based on 

simple tabulation and graphical presentation (where possible) of teachers' responses to 

different issues. Qualitative analysis has also been employed because it enables more 

detailed views of the topic to be presented (Neuman, 1999; Yin, 1994). 

The first 'part of the chapter addresses the participants' biographical information. This is 

followed by findings on the use of computers in teaching and learning. It includes the 

software used, why and how computers are employed in teaching students, and planning 

for teaching and learning with computers. The chapter then examines the integration and 

use of computers into teaching and learning traditional subjects. Particular attention is 

paid to patterns of use; teachers' knowledge of the computer technology; how students 

learn with computers; time allocated; value of using computers; the impact of computer 

technology; and the role of computers in the school. Problems and difficulties with the 

use of computers are also discussed. The last section deals with factors affecting the use 

of computers; teachers' views and attitudes towards the computer technology; teacher 

training in the use of computers; selection of software; suggestions for future 

improvement; and lastly, a summary ofthe main points. 
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7.2 Background information about teachers who participated in the investigation 

As reported in Chapter 4 Section 4.6. 1, the original plan for this study was to interview 

computer teachers in 30 schools with computers out of a total of 524 secondary schools 

according to the list of schools I received from the Provincial Director of Education 

(POE) in Nyanza Province. However, after visiting each of the 30 public secondary 

schools, the researcher found only 20 of them teaching computer education and each 

school had only one computer teacher at the time of this research. Therefore, these 20 

teachers were used as the source of data for this part of the study. The twenty interviews 

were tape-recorded and the recordings then transcribed. Employing unscheduled probes 

during the interviews as noted by Bell (1993). Yin (1994), Newman (1999), analysis of 

data began as data were first co llected and continued throughout the study. The 

demographic data obtained from the participants were analyzed and are presented in the 

following sections. 

7.2.1 Characteristics of schools from which the interviews were conducted 

The fie ld research was carried out in three different school settings. The fieldwork took 

place during the third term of 2001. Table 7.1 shows the type of schools by areas as 

described by the researcher. 

Table 7.1 :Types of secondary schools by location in which the interviews were 

conducted 

School Type 

Girls Schools 

Boys Schools 

Mixed School 

Total 

Rural Area Urban Area Suburban 

6 

7 

14 

2 

o 
3 

2 

o 
3 

Total 

8 

II 

20 

% 

40% 

55% 

5% 

100% 

Table 7. 1, displays the number of schools in which I conducted semi-structured 

interviews with computer teachers. All of the schools that participated in the investigation 
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were public institutions, sponsored by the parents and the government. However, there 

was one mixed secondary school catering for the students from the surrounding village 

and one urban Boys day school. There was no Girls day school. A comparison of study 

institutions indicated no difference in the number of girls and boys schools with computer 

teachers. 

The respondents were 20 secondary school teachers teaching computer education in 

schools that had computers. The other five schools indicated in Chapter 6 Section 6.2 

used computers for administrative work only and did not have computer teachers. For 

example, one of the Girls secondary school in a rural area had 31 teachers but only one of 

them was a computer teacher. However, the data collected indicated that 14 of 20 (70%) 

computer teachers were from rural schools, while 3 (15% were from urban and another 3 

of 20 (15%) were from suburban schools. The majority of computer teachers 17 were 

male and 3 were female. Only I of female teachers were from urban area compared to 

10% of females from rural area. There was no female respondent from a suburban area. 

Similarly, 12 of male respondents were from rural area, and 2 were from an urban area. 

Suburban schools had 3 of the male respondents. From my experience, the gender and 

area distribution of the participants in this study is typical of secondary schools in Nyanza 

Province. There are very few urban centers so most of the public secondary schools are in 

rural areas. 

7.2.2. Age and gender distribution of computer teachers 

All of the teachers who took part in the interview were asked to state their age range. It 

was felt that age might be important in explaining or influencing teachers' interest in the 

use of computers. In Table 7.2 the total number of participants according to age and 

gender is displayed. 
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Table 7. 2: Age (Years) and gender distribution of the interviewees 

Years 

20·30 

31·40 

41·50 

Total 

Teachers 

9 

10 

20 

Male 

7 

10 

o 
17 

Female Total 

2 9 

o 10 

3 20 

% 

45% 

50% 

5% 

100% 

Table 7.2 shows that of the 20 teachers who were interviewed, the majority (50%) was 

between 31-40 years. In the age bracket 41·50 there was only one female teacher. From 

my experience in Kenya, most female teachers do not stay long in service due to family 

commitments so they tend to retire early. The Principal of one school in the study 

reported that two of the women teachers who were usually very keen to teach computer 

education were on maternity leave. Table 7.2 shows also that overall there were more 

male participants than female. Out of 20 interviewees, seventeen (85%) were male and 

three (15%) were female. However, the issue of gender differences (especially few 

female teachers) reported in this section was a subject of detailed analysis in Chapter 6. 

For example, one of the girls' schools reported having 8 female teachers and 16 male 

teachers and another boys school had 30 female and 70 male teachers. Gender disparities 

in the teaching profession could be attributed to girl-child school drop out in Kenya that 

results in insufficient female students joining teacher-training institutions in Kenya. The 

Principals also reported gender disparity among the teachers in the schools investigated 

as noted in Chapter 6 Section 6.3 Table 6.5. 

7.2.3 Academic qualification of teachers who took part in the investigation 

Academic qualifications were part of the background information sought from the 

respondents. This was important because the teachers ' ability to integrate computers into 

the subjects they teach is probably influenced by their level of education and teacher 

training as well as their training in the use of computers. The interviewees were asked 

about the highest academic/professional qualification they had. The result indicated that 

the majority of teachers 17 of 20 (85%) had attained university education but three 
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teachers had a diploma that is also a qualification accepted for joining teaching at 

secondary level. There was only one teacher with a Masters degree. None of the 

interviewees had a PhD degree. 

Among teachers who participated in the interviews 13 were trained teachers, had teaching 

certificates and had a Diploma certificate in computer literacy. Out of the 13 trained 

teachers, 10 had Bachelor of Education (BEd) degree teaching certificate but 70f them 

had a Diploma teaching certificate. The BEd graduates are trained to teach in secondary 

schools and teacher training colleges. The Diploma teachers are trained to teach specific 

subjects such as mathematics, sciences and languages at secondary school level. This is 

the second grade awarded to those who train to teach in secondary schools. There were 

also seven untrained graduate teachers who had B.A and BSc degrees. The untrained 

graduate teachers were employed to teach subjects such as Mathematics and Science in 

some of the schools that experienced a serious shortage of trained teachers in those 

subjects. These teachers also had a diploma qualification in computer technology and 

were employed to teach computer education as well. 

7.2.4 Number of students taught by computer teachers 

The participants were asked to state the number of students they teach per class. This was 

important information because of the facilities available for teaching and learning with 

computers. Table 7.3 gives a summary of this. 

Table 7.3: Total number of students in computer classes 

Level Total Number of students Average per class 

fOfm 1 950 48 

Form 11 616 31 

Form III 470 24 

Form IV 420 21 

Total 2,456 31 
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As can be seen from Table 7.3, in Form I a total of 950 students (ages between 13-15 

years) were taught by 20 teachers which means that an average of 48 students were 

taught by each computer teacher, while Form II had the second highest number of student 

616 (ages 15-16 years). The reason being that in 14 of 20 institutions that were 

investigated computer education was compulsory for all students in these two forms. 

However. in Form Ill. the subject was an elective and offered only to those students who 

chose to proceed with it to Form lV. At Form Four level the number decreases because it 

is offered to those registered for the national examination. This is due to the fact that 

computer education is classified as a Technical and Applied subject and students are free 

to decide on which subjects in the group to register for in the Kenya Certificate of 

Secondary Education (KCSE). 

In addition. the interviewees were asked to indicate the classes in which they currently 

teach computer education. Table 7.4 displays the findings . 

Table 7.4 Computer classes taught by the interviewees in study schools 

Classes Female teachers t-.laJe teachers Total ~o 

Form 1 onl}' 0 2 2 10% 

Form 1·2 2 10% 

Form 1,2,3 0 3 3 15% 

Fomll&3 0 4 4 20% 

Fonn 3 on ly 2 3 15% 

Form 4 only 0 5% 

Form 1-4 0 5 ; 25% 

Total 3 \7 20 100% 

As table 7.4 shows. 5 of 20 (25%) participants taught computer education in all Forms. 

The other teachers taught computer education in one. two or three Forms. However, there 

was one teacher who taught computer in form four only. In addition to teaching 

Computer Education, the teachers also taught other subjects such as indicated in the 

following Table 7.5. 
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Table 7.5: Other subjects taught by computer teachers in study schools 

Subjects Number of Teachers Percentages 

Mathematics/Science II 55% 

English/Literature 5 25% 

AccountingIBusinessiGeography 4 20% 

Total 20 100% 

From the above Table 7.5 it can be seen that most of the computer teachers were 

mathematics and science teachers. The finding also supports the information contained in 

Section 7.2.3 regarding the untrained graduate mathematics and science teachers. 

7.2.5 Teachers' years of teaching experience 

Experience on the job can help teachers to relate to new situations, to solve classroom 

problems (such as students' discipline during computer classes) and to help them find 

practical approaches to learning. Experience enables the teacher to draw upon 

professional insights and skills, which includes sensitivity to the specific interest, needs 

and abilities of the students. Therefore. interviewees were asked to indicate their 

experience in teaching. This was important information because lack of experience in 

teaching normally interferes with teachers' confidence and professional competency. This 

happens mostly when a newly appointed teacher is assigned to teach the subjects they are 

not particularly conversant enough to teach. Table 7.6 demonstrates the position of 

teachers in relation 10 the years of service in teaching. 

Table 7.6: Teachers' Experience in teaching and classes taught 

No of Years Rural Urban Suburban Total 

0-1 2 0 3 

2-5 5 7 

6-10 5 0 6 

11-20 2 4 

Total 14 3 3 20 
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The above analysis displays the participants· years of teaching experience by location. 

When looking at the distribution of participants' length of service from rmal, urban and 

suburban schools, the finding indicates that there were more rural teachers than urban or 

suburban teacher but proportionally the urban teachers were the most experienced. Under 

the number of years > I 0 there were 33% urban teachers with experience and onlyl4% of 

rural teachers in thi s category, while there were 66% of urban teachers with >5 years of 

experience compared to only 50% in this category. From my experience, in general , the 

years of service of teachers in the teaching profession in Kenya range from thirty to thirty 

five years. However, the difference in experiences of teachers according to location in 

Nyanza province could be due to frequent transfer of teachers to other regions. The small 

mmlber of years of service of most teachers could be due to teachers leaving the 

profession to join other jobs for better payment. 

7.2.6 Teachers' length of service in teaching and learning with computers 

Teachers in the study were asked to indicate their experience in the use of computers in 

teaching and learning. This was regarded as essential because the issue of teachers' 

ability to handle computer education was a vital factor in the implementation and use of 

computers in teaching and learning that was repOlted by (Njagi , 1997:25). Table 7.7 

displays the finding as reported by the participants. 

Table 7.7: Teachers years of experience with computers by location of schools 

No of years Rural Urban Suburban Total 

0·1 6 0 7 

2-5 4 6 

6-10 4 2 7 

Total 14 3 3 20 

Prior computing experIence reported by the 20 teachers who participated in the 

investigation varied as shown in Table 7.7. 35% of the teachers had less than one year 

experience in teaching with computers, while 30% had between 2-5 years and 35% had 
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less than ten years experience with the use of computers. There was no teacher with more 

than seven years experience in teaching computer education. This is due to the fact that 

the government policy guidel ine discussed in Chapter 5 was formulated in 1996 and 

some schools introduced computer education in the same year. This is also in contrast 

with teachers in developed countries like America and Britain where most of the teachers 

have many years of experience with use of computers in teaching and learning (Kirkman, 

2000; Rudd, 200 I; Russell, 2000). 

7.2.7 Participants' rating of experience with computers in teaching and learning 

Teachers who took part in the interview were asked to rate their experience with use of 

computers in teaching and learning by providing answers to closed questions on their 

experience with computers. Table 7.8 shows their responses. 

Table 7.8: Teachers' rating of experience with use of computers 

Rating 

Some exper ience 

A lot of experience 

Total 

Rural teachers Urban teachers Suburban teachers 

8 

6 

I~ 

2 

3 

2 

3 

% 

55% 

45% 

100% 

From the above Table 7.8 it can be seen that there was no computer teacher without the 

knowledge of computer skills, although (45%) of them had a lot of experience with the 

use of computers than the rest of them. Abas (1995) and Vatmatta and Beyerbach (2000) 

report similar fUldings from developed and developing countries as discussed in Chapter 

2. 

7.2.8 Types of software packages used by the computer teachers in schools 

Another important area of investigation was the availability of computer software in 

schools and the types of software that teachers used in teaching computer education. This 

question was asked because it was necessary to get information about what the schools 
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have in order to compare this with the kinds of software suggested In the computer 

syllabus. The responses from the interviewees are shown in Table 7.9 

Table 7.9: Types of software packages used by teachers in study schools 

Software Number of teachers Percentage 

MS office packages 20 100% 

Lotus 1,2,3, 4 20% 

MS Dos 4 20% 

Publisher 3 15% 

Accounting 2 10% 

Other packages 7 35% 

From the above Table 7.9. it is clear that all the interviewees reported using Microsoft 

office packages for teaching and learning. In addition, other packages such as Page 

Maker, Pascal , Print Artist, Keyboard Skills, Note Pad etc, were mentioned by seven of 

20 (35%) participants as being used in their schools. These programs were considered by 

the teachers to be important to the school because the whole school used them for 

information storage and retrieval of staff records, salary preparation, students' 

registration records and exan1inations results analysis. Teachers also used the programs in 

teaching specific skills such as word processing and in improving the teaching of 

accounts and commerce subjects. The software packages named by the teachers were the 

same as those in the Secondary Computer Syllabus except for Page Maker and Print 

Artist. Similar computer application programs are contained in Draft National 

Curriculum Statement Computing (2002) from the Department of Education used by 

teachers in South Africa to teach students (Grades 10-12) Information Technology, that 

include also Desktop publishing, Web-page, e-mail and Internet. 

7.2.9 The role of computers in the school that participated in the investigation 

Teachers were asked to state clearly what they considered to be the major role of 

computers in their school. This question was asked because teachers' views about the 
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major role of computers in schools were regarded as having a big influence on their 

attitude towards using computers. A summary of the responses from the participants is 

displayed in Table 7.10. 

Table 7.10: The role of computers in schools that participated in the investigation 

Responses Participants % 
Educating students, teachers and community 4 20% 

Teaching students computing skills 10 50% 

Administrative duties, storing students marks 4 20% 
Improve teaching of other subjects 2 10% 
Total 20 100% 

Most of the teachers bel ieved that the major role of computers was in teaching students 

computer literacy skills (as suggested in the syllabus). Some of them saw the role of 

computers as that of creating computer awareness among the school population and the 

conununity. However a group of them also noted the role of computers as that of 

administration, office work, used for correspondences, storing of information, setting of 

examinations, recording students marks and records. A few teachers reported that 

computers also improve the teaching of curriculum subjects by providing reference 

materials and remedial work. 

7.3 Teachers report on the use of computers in teaching and learning in the class 

The main purpose of this investigation using semi-structured interview was to provide 

evidence regarding the use of computers in teaching and leaning in schools in Nyanza 

Province, and to identify the extent to which computer programs were actually being used 

in the classrooms. Therefore, in interviews with computer teachers, the participants were 

asked to provide information about whether they used computers in teaching and learning 

in the classroom, and who encouraged them to teach Computer Education? In response to 

the first question. all the interviewees reported that they were using computers in teaching 

and learning in their schools. However, in response to the second question about who 

encouraged them to teach computer subject their reply were as indicated in Table 7.10. 
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Table 7.11: Response from teacbers regarding being encouraged to teach computer 

Education 

Ratings Frequency Percentages 

Highly encouraged 14 50% 

Partly encouraged 4 30% 

Not encouraged 2 10% 

Total 20 100% 

From Table 7.1 1 it can be seen that the majority of the interviewees (60%) were 

encouraged by the Principals to teach computer education (as in the official computer 

syllabus). The findings were very encouraging because a study by Vee (2000:287-301) 

revealed that teachers need support from the administration in order to use computers 

effectively. However, 30% of the interviewees indicated that they received partial support 

from the Principal and were motivated to use computers. But 10% of them said they were 

not encouraged by the school administration to teach computers. They argued that it was 

their own interest that led them to teach the subject. The overall findings showed that all 

the teachers used computers to teach computer education and to store and analyze 

students' marks. Furthermore, during the discussion with the interviewees, none of them 

indicated that they were encouraged to use computers as part of teaching other subjects. 

Some of the teachers who integrated their subject topics into computer programs reported 

that they did so on their own and were adventurous. They also indicated that through 

interactions with other teachers from other schools in Kenya they were informed of the 

availability of computer software for various subjects which some of them obtained for 

integrating into subjects like science and mathematics. There is need for all teachers to be 

encouraged and supported by the administration in order to integrate and use computers 

in teaching and learning. 

7.3.1 Why teachers use computers in teaching and learning 

Similarly. the interviewees were asked to explain why they use computers in teaching and 

learning? This question was a very useful one, because teachers need to have a specific 
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reason for using computers as a tool for teaching and learning. The question yielded a 

wide variety of answers that are summarized and presented in Table 7.12 

Table 7.12: Why do you use computers in teaching and learning? 

Summary Points 

To teach computer literacy skill s: word processing, spreadsheet, database 
management, programming etc. 

Preparing learning materials such as leachers' lesson notes, students' handouts, and 
examination materials. 

Learning, especially from the Internet educational materials on subjects like Biology, 
Mathematics, and History etc. 

To improve the quality of teaching and learning by using the materials not easily 
available to the teacher. 

To prepare students for major economic and soc ial challenges likely to be met after 
schooling. 

To teach students computer sc ience-hardware and software. 
To process students results, ego Ranking of students, assigning grades, analysis of 
perfonnance index for class and overall perfomlance index . 
Computers have high storage and retrieval capacity, it is faster, accurate, 
convenience, not bulky compared to traditional way of filing so students learn to 
keep their work in an organized manner. 

To motivate students to learn on their own the subjects avai lab le in computer 
programs and to relate such knowledge to curriculum subjects. 

In addition, the participants reported that computers are very useful in helping students to 

master statistics that is covered in mathematics. One of the interviewees reported that 

"once they (students) have done statistics in mathematics lesson, they come and process 

the same information in the computer." Another one said, it is very useful in teaching 

Engli sh language, especially in "spelling checking and grammar." In teaching 

accounting. the interviewees noted that "spreadsheets are the same ones used in solving 

mathematical skills" Lastly, some participants reported that they used computers for 

supplementary work outside the curriculum area. Table 7. 12 displays the analysis of their 

responses. 
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Table 7.13: Teachers' use of computers in teaching and learning 

Pattern of use 

Teaching computer literacy ski lls: word processing. 

spreadsheet, database, graphic, programming etc. 

Teaching traditional subjects: Mathematics, Sciences, 

Languages, Technical etc. 

Getting new ideas for curriculum subjects like statistics, 

languages etc. 

Motivating students to learn on their own. 

Keeping school records: students examination marks and 

grade analysis 

Improving learners' communication skills 

Teachers % 

20 100% 

8 40% 

4 20% 

2 10% 

2 10% 

4 20% 

Table 7.13 shows that all the participants used computers to teach the skills contained in 

the Secondary Computer Syllabus. However, in other learning areas, the analysis 

indicated that many teachers used computers for teaching and learning traditional 

subjects like mathematics and sciences. This finding supported a similar study by Azita 

(1999) on the use of computers to teach mathematics reported in Chapter 2. However, 

other teachers also reported using computers for getting new ideas in subject areas not 

easily available in their textbooks. At the same time, some of the teachers reported that 

computers were very useful in motivating students to learn on their own. The computer is 

usually regarded as being accurate and fast with storage and retrieval of information. This 

point was reported by 2 of the interviewees while four of them used computers to 

improve students' communication skills. However, findings from this study have 

provided valuable information indicating how few teachers were making effective use of 

computers beyond what the syllabus intended. Carol ( 1997), Ertmer et al. (1999) and 

Simmt, (1997) reponed similar findings from developed countries, and Bitner and Bitner 

(2002) support the use of computers to motivate students to learn. 
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7.3.2 How teachers use computers in the schools that participated in the study 

One of the pmposes of thi s study discussed in Chapter I Section 1.9 was to investigate 

how teachers use computers. So question two of section B sought answers from the 

interviewees in relation to how computers were employed in teaching and learning. This 

was an important area of research because computers were introduced in Kenyan public 

secondary schools to teach computer literacy ski lls and there was a need to provide 

ev idence if this was happening in the schools that participated in the investigation. The 

responses were summarized and indicated in Table 7. 14. 

Table 7.14: How teachers use computers in teaching and learning 

Responses Participants Percentages 

As a toollteaching aid II 55% 

For generating of ideas for class work 4 20% 

Teachers use it for lesson planning 3 15% 

Teaching main part of the lesson 2 10% 

Table 7.1 4 indicates that teachers used computers as a tool/teaching aid to teach computer 

literacy skills, but some of them used computers for supplementary work. This involved 

integrating part of the traditional subject topics into computer progran1s. Teachers 

reported using computers to introduce a topic, to reinforce a concept or to revise what 

students have learnt in the class (for example in graJ11fl1ar and spelling, composition. 

comprehension in Engli sh language). Other teachers employed the computer for 

generating new ideas for teaching their curriculum subjects. However, a few of the 

interviewees repotted using computers for teaching the main part of the lesson, such as 

when they use it to demonstrate how things are done. For example, in learning word 

processing they show students how to use computer technology to process information. 
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7.3.3 Teachers' preparation to teach with computers 

The interviewees were asked to state if they prepare for teaching and learning with 

computers, and whether they have schemes of work and lesson plans. It was necessary to 

obtain the information on this issue because every teacher is supposed to have a lesson 

plan and a scheme of work for all the subjects they teach. A scheme of work is a plan 

derived from the prescribed syllabus for a particular level of education. All teachers must 

prepare their schemes of work showing how much of the syllabus will be covered within 

a given period (usually one school term or two terms). The response from the 

interviewees on this question indicated that the majority of them (80%) prepared for 

teaching with computers, and 60% had schemes of work, but another 60% of them 

reported having lesson plans. Similarly, 75% reported llsing general notes for teaching 

and did not have lesson plans. Overall , the interviewee noted that the use of computers 

enabled them to produce neatly written lesson plans and notes that they filed and stored 

on diskettes for further improvement as needs arise. Table 7.15 provides visual displays 

of the responses from the participants. 

Table 7.15: Planning for teaching with computers 

Responses Participants Percentages 

General preparalion 16 80% 

Schemes of work 12 60% 

Lesson plan 12 60% 

General notes 15 75% 

Planning for teaching is an important element in teacher preparation. As indicated in 

Table 7.15, teachers need to prepare in advanced all of the units listed in the above table 

before using computers in teaching and learning. A good lesson plan will enable teachers 

to teach students computer skills effectively. If they do not plan properly they might find 

that the students they teach are more knowledgeable in certain computer ski ll s than the 

teachers. Therefore, planning to use a computer progran1 in teaching requires teachers to 

research and prepare relevant materials for lesson presentation orally or practically. 
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7.3.4 Pattern of using computers in teaching and learning 

McCoy (1996) noted that computers have been used for drill and practice, for 

enrichment, for supplementing the curriculum and as a tutor. In this cOlmection, I asked 

the interviewees to explain if they used the computer in any of these ways. It was 

necessary to establish whether each teacher had a particular pattern of using computers, 

and ifall of them employed similar usage . Their responses are summarized in Table 7.16. 

Table 7.16: Pattern of using computers in teaching and learning 

Pattern of use Yes No Total 

Drill and Practice 14 6 20 

Enrichment 9 II 20 

As a tutor to assist teachers 7 13 20 

For supplementing curriculum 7 13 20 

To facilitate learning 4 16 20 

For remedial work 4 16 20 

As indicated in table 7.16 the majority of the teachers used computers for drill and 

practice. During the interview, teachers indicated that after teaching the students a skill, 

they do practice on their own. One of the teachers reported that " Yes J drill them 

especially for them to be acquainted with the use of keyboard for faster typing of text, 

and also to know where different keys and groups of keys are. " Another one reported 

"you see in form one, J have 21 students, when learning in class, three students share a 

machine. During practice session, only one student use the machine at a time " Still 

another teacher reported that "after learning in a group, 1 drill them to compose letters 

and stories which improves their writing skills. " There were also some of them who did 

not use computers for this purpose. When the interviewees were asked to state the 

reasons why, one of them reported that " wilh computers students learn better wilh drill 

and practice. They practice on their own after demonstrating 10 them. " 
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Another group of teachers reported using computers for enrichment because the computer 

provides a variety of learning resow-ces that cut across all traditional subjects students 

learn in the school. In another response to enrichment, one of interviewees explained that 

"1 prepare and use the chart to illustrate the points then use the computer." Another one 

reported that "once the students have done statistics in mathematics they come and work 

on the computer to solve the same problem." Moreover, the other teachers also reported 

using computers as a tutor. In tllis usage, teachers indicated that sometimes they prepare 

some work in the computer for students to learn on their own. At the same time other 

teachers used computers for supplementary work. They stated that some times they use 

the computer to access extra information to add to what they teach in the traditional 

subjects such as science and social studies. The interviewees noted that computer 

programs could make the leanling process easy for students since they learn by doing. 

Some teachers used computers for remedial work by enabling slow learners to revi se the 

assignments and to access infonnation at their own pace. 

7.3.5 Software used by the students in schools that participated in the investigation 

The other area of computer use considered was the specific software and applications that 

were being used by students. The responses from the participants are summarized in 

Table 7.17 

Table 7.17: Software that students learn in study schools 

Items Participants Percentages 

Word processing 20 100% 

Spreadsheet 15 85% 

Database 14 70% 

Graphics 8 40% 

Programming 6 30% 

Others 7 35% 

The fmdings displayed in Table 7.17 are similar to the one in Table 7.9. But in this 

question, the interviewees were asked to list specifically the software progran1s used in 

teaclling students computer literacy skills and not the software available in the school. 
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Therefore, from the above Table 7.17 it is evident that all the interviewees reported that 

the students used word processors. This is because word-processing packages are by far 

the most common application of information technology used in schools in developed 

and developing countries. Furthermore, word-processing is concerned mainly with the 

manipulation of information both textual and graphics. It allows students to process 

information and this is an activity that is at the heart of learning. It is also useful for input, 

editing, correcting work and presenting text of any kind (Robinson, Bloomfield and 

Carson 1994). In addition, 85% of the interviewees reported using spreadsheets citing the 

importance of spreadsheets as a useful tool for improving mathematical operations and 

accounting. The result of this study supports the findings of Cavendish and Waters 

(1994:102-107) who noted that a spreadsheet is a tool that can support any activity that 

involves numerical calculations. They also report that the "most valuable features of 

spreadsheet is that once the data has been entered into the cells, arithmetic operations can 

be carried out on whole rows or columns of numbers." Thus allowing learners to explore 

patterns and relationships that cannot easily be investigated without using a computer. 

Furthermore, 70% of the teachers reported their students use a database program. The 

interviewees noted that database programs allow students to collect and organize data and 

feel ownership over the data. Underwood, Dickinson, Lee and Lynch (1994) also 

supported the use of databases in schools arguing that thinking skills are encouraged by 

the use of a data storage and retrieval system. The other software presented in Table 7.17 

above is the graphics reported by 40% of the participants, programming reported by 30%, 

and other computer programs reported 35% because of their usefulness to particular 

groups oflearners. 

274 



7.3.6 Reasons for integration and use of computers in teaching and learning 

Previous studies carried out in developed countries (Myhre, 1998; Ertmer et al. 1999) 

have identified several reasons commonly given by teachers for their integration and use 

of computers. Some of these reasons can be swnmarized as follows: 

• Important tool to bring a lot of changes in teaching and learning techniques; 

• To improve subject matter teaching; 

• Development of new knowledge, skills and concepts; 

• To bring additional expertise and teaching ideas for teachers who lack 

experience or confidence in teaching certain areas of the curriculwn; 

• To present information in an interesting and stimulating way; 

• To give access to experiences not easily provided by the teacher; 

• To introduce, extend and reinforce areas ofiearning. 

With the above reasons in mind, I asked the teachers in my study to supply the main 

reason for integrating computer technology into teaching specific topics in their subject 

area. Their responses are summarized in Table 7.18. 

Table 7.18: Reasons for integ,·ation of computers by teachers 

Reasons Respondents Percentage 

Links with subject topics in class 4 20% 

Well presented, interesting, stimulating 6 30% 

Well researched information on various topics 5 25% 

Covers subjects not avai lable in class 2 10% 

Children enjoy. they learn new ideas 3 15% 

Total 20 100% 

The main reason that encouraged teachers to integrate computer technology into teaching 

subjects was that teachers felt computer programs were well researched, well presented 

and formed links with traditional subjects as reported by 75% of the interviewees. Thus, 
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it is important from the teacher's point of view that computer lessons need to be well 

researched, and designed to link to the course work. 

7.3.7 Students' knowledge of computer literacy skills 

• 

The computer is a technology that cannot be used unless one has some skills to operate it. 

Teachers who took part in the interview were asked to state their students' knowledge of 

computer literacy skills by indicating whether their students had basic, average or 

advanced skills. The results indicated that 40% of the teachers reported that their students 

had basic knowledge of computer literacy skills. The students were able to operate the 

machine on their own, use the mouse, keybqard, access files, processing their work and 

print. However, 40% of the teachers reported that their students had average computer 

skills and were capable of using a word processor to compose stories, edit, and retrieve 

files. But the students with advanced computer literacy skills reported by 20% of the 

interviewees were able to use all the software tools such as word processor, spreadsheets, 

databases and basic programming. The current research did not attempt to gather 

evidence directly from students to verify the teachers' claims about the computer skills of 

their students. This is an issue that would need to be investigated further to verify that the 

objectives of the Secondary Computer Syllabus were being achieved. 

7.3.8 Classroom teachers' level of computer literacy skills 

The computer teachers were also asked to state their level of computer literacy. This 

question was asked in order to assess teachers' knowledge of computers because as 

teachers of computer education their level of computer knowledge should be above that 

of the students they teach. The findings were analyzed and presented in Table 7.19 
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Table 7. 19: Computer teachers' level of computer literacy skills 

Responses Male Female Total % 

Advanced level 13 14 70% 

A verage level 4 5 25% 

Basic level 0 50/0 

Total 17 3 20 100% 

From the above table 7.19, it is apparent that the majority of the interviewees considered 

themselves to have advanced level of computer literacy skills. This group also felt 

competent enough to handle computer programs since they trained in the Advanced 

Information Technology course and obtained a Diploma. The interviewees who were in 

the category of '·average" had also attended a computer literacy course and obtained an 

Advanced Certificate. Only one of the interviewees had no training in computer literacy 

but reported having studied some computers in an undergraduate programme and felt 

capable of assisting students temporarily. 

Some important implications from this research were noted. Firstly the study provided 

strong indications that the implementation of computer education requires teachers who 

are adequately trained and competent to impart knowledge to learners. Secondly, the 

finding compares favorably with that of Gobbo and Girardi (200 I :68) whose studies in 

Ital ian schools indicating that frequent utilization of computers tended to vary with the 

level of competence of the teachers. While talking about competency, Fraser (200 1:68) 

emphasized that "occupational funct ions and accompanying performances requires 

competent practitioners whose skills and expertise are vested within the defined tasks and 

functions of a profession." Hence computer teachers need to be competent to teach 

computing applications contained in the Secondary Computer Syllabus. Therefore, there 

is need for effective teacher training of teachers in the use of computers in teaching and 

learning. 
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7.4 How students learn with computers 

Many scholars (Heinich, Molanda, Russell and Smaldino, 2002; Gibson, 2001; and Tiene 

and Ingram, 2001) believe that computers are extremely important because they can 

encourages students to learn on their own, and to discover new information, ideas and 

materials useful for learning their subjects areas. In particular, Berson (1996:486) reports 

that computers can enhance academic learning by improving the effectiveness of 

instruction by: 

• providing immediate feedback to the learner; 

• allowing for instruction at individualized pace with specialized modification to 

promote mastery learning; 

• incorporating interactive exercises; 

• facilitating cooperative learning to enhance higher order thinking skills; and 

• allowing for drills and practice to promote whole class activity. 

Consequently, with the above points in mind the interviewees were asked to state how 

their students learn with computers. All the teachers interviewed reported that their 

students learnt with computers in small groups. When asked to give reasons why the 

students learn in small groups, one of the participants replied that "learners are action 

based so they do not enjoy so much theory and while in groups they consult one 

another." 50% teachers reported that their students learnt with computers individually 

when they are given assignments, during practice or when doing examination. In 

addition, 75% of the interviewees noted that students learnt with computers as a whole 

class in addition to individual and group work. One teacher remarked "when J am 

teaching theory, introducing the students to the working of the machine and types of 

software J lecture to the whole class." Another teacher from a school in rural area 

reported that "although J aI/ow the students to use computers individual/y, J must be 

present to assist them and guard against those who just play cards or smuggle their 

diskelles with viruses." Still another teacher remarked "Sometimes J give directions and 

help learners one by one with using computers to compose stories. " From this it seems 
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that the teachers recognized the need to vary their methods of using computers to meet 

the needs of the snldents and the demands of what they were teaching. 

7.4.1 Number of times teachers use computers per week 

Computer teachers were asked to state how often they used computers by indicating the 

number of periods per week. This question was asked in relation to the previous research 

findings by Carol (1997) that teachers had no time to plan and use computers in teaching 

and learning. The results of my study indicated that the amount of time for uSll1g 

computers in the study schools varied greatly. There were those who reported using 

computers once a week and others used them twice, thrice, four times, five and even over 

five periods per week. Similar response was also obtained from the Principals and Heads 

of Department investigation reported in Chapter 6 Section 6.7.6.2. Table 7.20 shows a 

very high degree of usage among the interviewees. 

Table 7.20: How often do you use computers in teaching and learning? 

Number of periods Responses Percentage 

Once a week 5% 

Twice a week 4 20% 

Thrice a week 5% 

Four times a week 5 25% 

Five times a week 5% 

More than five times 8 40% 

As demonstrated in Table 7.20, it is quite clear that computers have an important place in 

teaching and learning in the snldy schools. The above Table 7.20 indicates that the 

majority of respondents (70%) who participated in the investigation claimed that they 

used computers at least four times a week in the sample of schools. The Secondary 

Computer Syllabus recommends four periods for Forms I and 2, and 5 periods for Forms 

3 and 4 periods per week. However, some teachers reported using computers more than 

five periods per week. For example one of the interviewees said that "students are so 
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much interested in computer education that apart fi'om the time allocated in the school 

time table, we are allowed to have extra classes in the evening and during week-ends, so 

we end-up having more than eight periods per week," 

7.4.2 Integration of computers into teaching subject topics 

Another objective of this study was to investigate whether teachers were integrating 

computers into teaching subject areas such as science, Each of the interviewees was 

asked to state the level of integrating technology into teaching and learning, The fUldings 

indicated that most of them had not integrated computers into their general teaching and 

learning processes but one of them responded "If I am using computer during literacy 

classes I may make reference to the topic in my subject then the students look at it in the 

computer," Some of the interviewees reported also that they inform the students about the 

program containing information relevant to a topic in a subject like mathematics, "then 

they look for the information in the computer to learn about it," Sti ll another teacher 

reported" I use the computer to summarize what I have taught by showing some skills in 

different subjects e.g. sciences and history. " Table 7.21 gives a summary of the 

interviewee's responses . 

Table 7.21: How teachers integrate computers into subject teaching 

Response from teachers Number of teachers Percentages 

Use as main lesson 2 10% 

Use as part of the lesson 2 10% 

Use it for introduction 3 15% 

Use it for summary 4 20% 

No integration 9 45% 

Total 20 100% 

The findings in Table 7.21 support an earlier study by Liu, Macmillan and Timmons 

(1998) stating that integrating computers into the classroom has to take teachers personal 

and professional constraints into consideration. Most of the teachers interviewed had not 
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been exposed enough to computers to be able to integrate them into teaching and 

learning. A similar fillding by Ertmer et al. (1999) indicated that full integration of 

computers into the educational system was a distant goal unless teachers are trained, 

competent and are willing to use computers in teaching and learning traditional subjects. 

Myhre (1998) also believed that the teachers ' use of computer technology could vary 

tremendously depending on the teachers' experiences, knowledge and beliefs. 

7.4.3 Value of using computers in teaching and learning 

The other area of investigation was to establish whether computers were really valuable 

to secondary school teachers. The interviewees in the study were asked to state the degree 

to which computer programs were valuable to them by giving a categorical rating of their 

responses as highly valuable, very valuable, valuable or not valuable. The findings are in 

Figure 7.1 

Figure 7.1: Value of using computers in teaching and learning 
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Figure 7.1 indicate that 13 of20 (65%) of the teachers interviewed regarded computers as 

hjghly valuable compared to 3 of 20 (15%) who believed that computer was very 

valuable. Only 4 of 20 (20%) reported that it was valuable. None of the interviewees 

found the computer technology worthless. They all agreed that students and teachers 

learn a lot from computers. However, when the teachers' responses were analyzed by 

area the pattern was different. Table 7.22 shows the findings by area. 
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Table 7.22 Teachers' rating of Computer Education by location of the school 

Ratings Rural Urban Suburban Total % 

Highly valuable 0 2 3 15% 

Very valuable 12 14 70% 

Valuable 2 0 3 15% 

Not valuable 0 0 0 0 0 

Total 14 3 3 20 100% 

Table 7.22 shows the responses from teachers from rural, urban and suburban areas 

regarding the value of computers in teaching and learning. There was no teacher from a 

rural area who rated computers as highly valuable and none of the teachers rated it not 

useful. When the interviewees were asked to state the reasons for their ratings, one of 

them commended the use of computer technology "especially in productivily, the way the 

files are kept is exemplary, due to ea~y access to them, alterations are very easy too. " 

Another one reported that "the computer makes work easier i.e. much beller than a 

typewriter or a calculator. " However, the overall rating of computers in teaching and 

learning by the participants was that they were very valuable as can be seen from the 

above Table 7.22. 

7.4.4 Benefits of using computers in teaching and learning 

Teachers were asked to give their views 011 the main benefits of using computers for 

teaching and learning by students and teachers. This relates to some questions regarding 

reasons for using computers, but here the participants were asked to give their views on 

the benefits. The most common answers were summarized and presented in the following 

Table 7.23 
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Table 7.23: Benefits of using computers in teaching and learning 

Benefits of computers in teaching and learning 

Explaining and illustrating difficult scientific and mathematical concepts e.g. statistics. 

Demonstrating scientific experiments that are difficult to conduct in the class without such aids. 

Supplementing teachers and students' knowledge of some subject topics. 

Widening students' scope of knowledge and enabling access to various fields oflearning 

Computer programs incorporate the best and most up to date infonnation indifferent subject areas, and the 

content is presented in an organized and stimulating format. Students learn a lot from the Encyclopaedia. 

It creates computer awareness and facilitates students' work in class, especially in practical work thereby 

providing secretarial trajning as well. 

It exposes students to better employment opportunities in future by helping them to get basic literacy 

skills required for such jobs. 

\Vhen used as an instructor, it is very consistent and presents the lessons at the learners' pace. 

Course materials can be stored and retrieved for future reference. 

It allows updating and editing of documents so changes can be easily done without wasting time. 

It is faster, accurate, saves time and improves thinking skills. 

It is motivating, encouraging and makes one eager to learn. 

Provides good filing system by making easy access to files as opposed to the traditional bulky filing 

system. 

Processing and printing neat, attractive and orderly work. 

II helps to make learning student based, mor(: friendly and easy to follow. 

It helps to generate ideas as students learn with computers 

The above benefits indicate a high degree of agreement between all the interviewees who 

participated in the investigation about the benefits of using computers by teachers and 

students. The other response, by both female and male participants, was that the use of 

computers enabled them to access new ideas. Another of the benefits identified by 

teachers was that using computer enabled them to give students experiences that would 

be difficult to provide in any other way. Such experience enables students to improve 

their understanding. for exan1ple, by solving mathematical and scientific problems on 

their own. 
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7.4.5 Limitations of computers as a tool for teaching and learning 

As well as identifYing benefits of using computers, teachers were also asked to respond to 

the question "Are there any limitations of computers as a tool for teaching and learning?" 

This question was important because computer teclmology like any other tool for 

teaching and learning could have limitations to users in different parts of the world. So 

the question was asked in order for teachers in the study to report disadvantages of using 

computers in their schools. The most common types of responses to this question were 

summarized and presented the following Table 7.24. 

Table 7.24: Limitations of computers in teaching and learning 

Limitations of computers in teaching/learning 

Cost of the hardware, software and manpower that many schools cannot afford. 

It depends on constant supply of electricity, and when there is power breakdown it cannot be used. 

Sometimes programs like windows give problems with responses. Students who are eager to learn do 

not get it. MS DOS is not as highly responsive and gives learners time. But in Windows if you make 

a small mistake the whole program goes. 

Computer does not take care of individual differences of students compared to the teacher. Some 

students have problems with poor eyesight. 

It needs special room free from dust, humidity, and care must be taken of all computing materials. 

It cannot revisit a problem, although it can take a learner step by step. But when the students use 

computers, there is a limit to a detailed explanation of what the students need in order to understand a 

concept, or Olher teaching aids or relates a topic to past experiences or with what happens to learners 

in any situation. 

Computers are very delicate machines, can easily break down so care must be taken to handle them. 

It requires training, one must have the skills to use the machine. 

It is prone to theft and attack by virus. 

As shown above, only a few limitations of computer as a teaching and learning aid were 

identified. One concern mentioned by some of the interviewees was that computers rely 

on a constant power supply, so the students cannot use the computers when there is no 

electricity. Another problem raised by many of the participants was that computers are 
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expensive. This could be due to a variety of factors such as: lack of funds, demand on 

time and lack of manpower. However, one of the interviewees reported that "it is 

difficult to use four computers with a population of 50 students per class. So sometimes I 

create extra time for them to practice the skills. After teaching a topic in a subject I also 

ask students to access related information in the computer to reinforce what they have 

learnt. But it is a problem to use the computer technology as a teaching and learning 

resource in subjects because of different abilities of students within their teaching 

groups. " 

7.5 The impact of computers on students' learning 

According to Underwood (1994:31) computer packages motivate students, encourage 

collaboration and social interaction and offer greater parity of access to learning the 

curriculum. In this connection, all of the teachers interviewed were asked to identify what 

they felt to be the main impact of computers on students' learning, and to state how the 

software packages they used contributed to students' learning. They were also asked to 

state whether they could think of specific examples when students' learning was 

stimulated or enhanced by computer prograrns. In response, the majority of the 

interviewees noted that students are motivated to learn when they use technology. One of 

teachers reported that "there is no sleeping during computer class. a sign that they 

appreciate their use of computers and what they learn from them. It increases students' 

desire to learn. They are normally very happy and this enables them to learn even more 

on their subject area." Some of the interviewees were also able to identify the 

contribution of computers as indicated in Table 7.25 below. 
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Table 7.25: Impact of computers on students learning 

Responses from teachers Number of participants % 

Students recall what they learn 4 20% 

Discuss with other students what they learn 3 15% 

Improve students' communication skil ls 6 30% 

Increases motivation and attention to leam 4 20% 

Students learn new ideas 3 15% 

Total 20 100% 

From Table 7.25, it is evident that all the interviewees recognized the contribution 

computers can make to students ' learning. For example, the interviewees reported that the 

use of computers in teaching and learning was very useful to students. The learners were 

able to recall what they have learnt. discuss with other students what they have learnt as 

well as obta ining new ideas. Some of the teachers also noted that the use of computers 

increases students' motivation to learn. As discussed in Chapter 3 Section 3.4.1 , 

motivation is an important factor that has been identified by scholars to influence what 

students pay attention to, how long they pay attention and how much effort they invest in 

learning. According to Heinich et al. (2002 :58) "students who are intrinsically motivated 

will work hard and learn more because of their personal interest in the materials:' 

However, the discussion on the impact of computers on students' learning generated 

more topics for analysis as indicated in tbe fo llowing sections. 

7.5.1 The impact of computers on students' learning of skills and concepts 

Many teachers noted the impact of computer progran1s to enhance students' ability to 

learn by doing and concentration. Students learn literacy skills and subject-related 

concepts parti cularly in mathematics. sciences, languages, technical and humanities 

subjects. For example, one teacher from a rural school who teaches accounts described 

how the students worked on their balance sheet during computer lessons, and after the 

srudents resumed their traditional accounting class work, the teacher observed that the 

students had picked up some ideas from the computer program. A few teachers from 
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urban areas also found computer programs helpful in promoting students' questioning, 

discussion and reasoning by focusing on controversial issues in subject areas. For 

example, one teacher reported that since he started using computers "some students have 

developed reasoning powers on issues like cultural practices, health issues i.e HIVIAIDS, 

they also asks questions on evolution of man etc. " 

In addition, the interviewees felt that computers offered particular benefits as a medium 

of instruction. Teachers who participated in the interview referred to the ability of word 

processors to improve students' communication skills, such a creative writing, spelling, 

grammar, and composing stories. They also commented on the ability of the computer 

technology to put a subject across to learners in a stimulating way through the use of 

strong visual images. Through their stimulating content and presentation, computers were 

felt to contribute to learning by enhancing attention, motivation and recall of what has 

been learnt. In addition to improving teachers' instruction, computers were found to be 

helpful in teaching students typing skills, developing their general awareness of computer 

literacy skills and assisting in the development of conceptual understanding. 

7.5.2 Recall of what students have learnt 

The computer application programs such as spreadsheets, databases, word processors, 

graphics etc, were the main computer programs that were used by the interviewees to 

teach students' computer literacy and to integrate computers into teaching and learning 

traditional subjects. For example, one teacher from a rural area stated that "in 

spreadsheets there are mathematics and accounting functions, so the students find it easy 

to revise what we have covered in these subjects, and when they come across some new 

ideas they come and ask me. Moreover, I have observed that the students discuss among 

themselves what they learn from computer technology." Because students are exited 

during computer classes, teachers believed that they learn from the use of computer 

programs such as word processors. 
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The comments that teachers made about computers helping students to learn and to recall 

information were based on the general impression that the teachers gained while using 

computers in their classes. None of the teachers had attempted to verify these impressions 

in any formal way such as through research. 

7.5.3 Students' attention and interest to learn 

Teachers in the study noted that students were keen and interested during computer 

classes. As one of the interviewees reported that "once the students are in the computer 

classroom they do not want to stop working unless they are forced to leave." The 

interviewees also noted that "the computer is particularly successful in stimulating 

students to attend to the information contained in the program because it sustains their 

interest, they are not bored by it, compared to the teachers' chalk and talk." Teachers 

reported also that students enjoyed working on computers and that this was essential in 

discovering new ideas of solving difficult problems in their subject areas. 

7.5.4 Developing confidence in the use of computers 

Another contribution of computers to student's learning reported by the interviewees was 

that the computer technology sometimes encourages learners to gain confidence that 

enables them to learn other subj ects on their own. One of the interviewees stated that 

"when the students are in the computer room, they tryout new areas of learning in the 

topics covered by the teachers during normal class time. This helps to reinforce what the 

teachers taught. " The responses from the interviewees to the impact of computers on 

students' learning indicated clearly the capability of the computer as a useful tool for 

teaching and learning in schools. 
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7.6. Problems and difficulties experienced by teachers with the use of computers 

All of the interviewees who took part in the investigation were asked to state if they had 

come across any problems with the use of computers. This question was asked because 

numerous research sources reviewed in Chapter 3 Sections 3.4-3 .11, suggest that teachers 

often face problems when they want to use computers in teaching and learning. The 

overall response from the interviewees indicated that most of them like to use computers 

in teaching and learning. But they also reported that there were some problems that 

prevent them from using the computers all the times whenever they would like to. Their 

comments were analyzed and displayed in Table 7.26 

Table 7.26: Problems and difficulties that prevent teachers to use computers 

Responses from teachers No o f teachers Percentage 

Time not enough for teaching students computers 7 35% 

Lack of enough computers and software 4 20% 

Lack of constant e lectricity supply 3 15% 

Lack of sui table computer rooms 2 10% 

Problem of eyesight due to constant use 2 10% 

Frequent breakdown and lose of programs 5% 

Maintenance of equipment 5% 

Total 20 100% 

As can be seen from the table, the most common problem identified by the interviewees 

was lack of enough time for students and teachers to use computers. This was followed 

by lack of machines and software. The concern about time tallies to some extent with 

findings of Chiero (1997): Carol (1997); and Ertmer et al. (1999) discussed in Chapter 3 

Section 3.7. 
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7.6.1 Factor's affecting effective use of computers in the classroom 

In order to establish why some teachers do not make use of computers effectively in 

teaching and learning, teachers who participated in the interviews were asked to li st some 

of the practical and philosophical barriers to the use of computers. This question was 

asked in relation to a review of literature in Chapter 3 Sections 3.3. The responses from 

the interviewees were summarized and presented in Table 7.27. 

Table 7.27: Factors affecting use of computers in the classroom 

Comments Participants Percentage 

Il igh cost of computers and software 18 90% 

Lad. of teachers and students manuals 16 80% 

Time not enough for all students to learn effectively 15 75% 

Lack of suitable software for CIE 10 50% 

Lack of relevant computer textbooks 10 50% 

Lack of access to computers 10 50% 

Atlack by virus 8 40% 

Teachers not adequately trained in computing 6 30% 

Not enough space in computer room 6 30% 

Power backup not adequate 5 25% 

Computer lessons not allocated on the timetable 5 25% 

Lack of funds to purchase materials 4 20% 

Lack of clear policy for classroom use of computers 2 10 % 

Teachers' responses to the first question as displayed in the above analysis showed that 

high cost of software and lack of teachers ' and students' manuals were identified as 

important factors affecting the use of computers by the majority of the participants. Lack 

of time was another main issue mentioned by 75% of the interviewees; while the problem 

of access to computer technology was reported by 50% of the interviewees. This was due 

to the fact that the number of computers available in the schools for teachers and students 

to use are few compare to the number of students. For example, in some schools there are 

600 students with only 10 computers, so the problem of access is a serious issue. In 
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addition some of the factors mentioned by the interviewees included lack of enough 

space in the computer room. This was in relation to the large number of students per class 

(sometimes 40-50 students per class) and this could not fit in a small computer room. 

However, one interesting point is that only two teachers mentioned "lack of policy for 

computers use" as a factor affecting their use of computers in the classroom. As 

discussed in Chapter 5, there was no clear information regarding the implementation 

process of the computer policy contrary to what happened in the past with other 

curriculum innovation in Kenya. Because curriculum implementation in Kenya is highly 

centralized, these teachers expected a clear policy directive from the government on the 

implementation programme. But this problem could have been due to the fact that, 

"policy intentions are acceptable and that implementations is a matter of the technical 

ability and will of the implementing units, together with adequate resources. Any 

deviation or resistance of the policy messages is seen as irrational and a barrier to 

successful implementation" by the policy makers (Kgobe, 2000:7). So the schools were 

confronted with the translation of unclear policy into practice and the two teachers in my 

study identified this as a barrier to the use of computers in their schools. 

7.6.2 Factors encouraging teachers' decision to use computers in teaching 

As indicated in section 7.6.1 the researcher investigated also a number of factors that 

influenced teachers' decision to start using computers in teaching and learning. The 

question was asked to determine which factors had contributed to teachers' use of 

computers in teaching and learning. The data obtained showed that the most important 

factors that encouraged the interviewees to use computers included the school policy, 

teachers' initiatives and demand by the parents and students. Table 7.28 gives a clear 

picture of the contributions from the participants in the investigations. 
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Table 7.28: Factors that encourage teachers to use computers 

Comments from participants Teachers Percentage 

The school policy 15 75% 

Teachers initiatives 10 50% 

Demands from students and parents 10 50% 

Availability and ac~ss to computers 10 50% 

Suitability of programs 8 40% 

infonnation-fi'om friends 5 25% 

Analysis of the responses indicated that the school policy was the most important factor 

mentioned by 75% of the interviewees that encouraged them to start using computers. 

Availability of computers, access to computers and software was reported by 50% of the 

interviewees. But interestingly, teacher's self motivation to keep up to date with 

computer technology and the need for students to learn to use the computer also 

encouraged teachers to teach computer education. The parents' demand for their children 

to be taught computer was also cited by 50% of the interviewees in the case study. 

However, during the discussion with teachers from rural areas, one male teacher reported 

that he was encouraged to use computers by the school administration because "the 

chairman of the school board is computer literate. He encouraged the school to introduce 

computers in the school and selected the programs." Another male teacher from an urban 

area also reported that "the parents felt that the modern world is becoming computerized 

therefore the students should be brought to fit in it. " 

7.7 Teachers' views and attitudes towards the use of computers in teaching and 

learning 

Another objective of the study was to investigate the attitude and views of teachers 

towards the use of computers in teaching and learning. The attitude of teachers towards 

the computer technology was considered an important factor in the effective use of 

computer programs. So the question about attitudes was asked to find out if the 
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interviewees valued the use of computers as a tool for teaching and learning. The 

participants were therefore asked to express their opinion by providing answers to the 

semj-structmed questions and to provide reasons for such answers. The first question was 

aimed at investigating their attitudes. Figure 7.2 shows the responses from the 

interviewees. 

Figure 7.2: Attitudes of teachers towards computer education in schools 
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From figme 7.2, it can be seen that 6 of 20 (30%) interviewees had a very positive 

attitude towards the use of computers. This group comprised those teachers with 

advanced training in computer technology. Therefore they believed that computers 

introduce materials to the students that they had not learnt before. But 12 of 20 (60%) 

interviewee reported having a positive attitude towards the use of computer compared to 

2 of 20 (10%) teachers who had a negative and were not interested in the computer 

subject. However, this group might not have had a negative attitude towards computers as 

such. I trunk they could have been suffering from fear of the computer technology as one 

female teacher from an urban area commented" Teachers generally have a phobia for 

computers. They do not assist the computer teacher to help shape the altitude of students 

{owards the compUler in the right direction. " Responses to thjs question revealed that the 

majority of teacbers interviewed believed that awareness of the benefits of the computer 
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as a tool for instruction influenced their attitudes to be more positive about the 

computers. 

7.7.1 Views about computers motivating students to learn 

Many scholars and authors such as Heinich et al. (2002) and Johnson (1995) found that 

motivational factors are indisputably important in education. If educators can find ways 

of creating more enduring fascination for all subjects taught in school then students could 

learn more effectively. The studies reviewed earlier have suggested that computers are 

very effective in providing learners with such motivation. If the students pay attention to 

and enjoy working with the computer, then the program may be regarded as effective as 

well as motivating. In this connection, all of the interviewees were asked about the effects 

of computers on students' motivation. The responses to this question were summarized 

and presented in Figure 7.3 . 

Figure 7.3: Rating of computers motivating students to learn 
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As can be seen from Figure 7.3 , the overall findings indicated that the majority of the 

interviewees 10 of 20 (50%) believed that computers highly motivate students to learn 

and 7 of 20 (35%) interviewees rated the use of computers very motivating to students, 

while 3 of20 (15%) rated it motivating. For example one teacher from a suburban school 

reported that the "use of computers have really increased the students desire to learn. 

They are normally very motivated and this enables them to learn even more on the 
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subject area." Another teacher from a rural area said that "in mathematics there are 

computer programs dealing with mathematics that motivate students, so any time they 

are free they ask me to allow them to go to the computer room to learn with computers on 

their own." Still another science teacher from an urban school noted that "students are 

eager to respond to the computer. It has challenged them to search information from the 

Internet and they come and ask me what they learnt in science. The findings concur with 

previous studies by Carol (1997) and Christman et al.(l997) reviewed in Chapter 3 

Sections 3.8. In conclusion, most of the teachers interviewed reported that computer 

programs are presented in simple and interesting manner. Some teachers noted that 

students are always excited and lively when it is time for computer lessons. They felt that 

computer programs are organized and involve more practical work linking with what has 

been covered by the class teachers in the class so the students are stimulated and 

encouraged to learn. 

7.7.2 Views about the use of computers to increase students' knowledge 

One of the reasons for the use of computers in teaching and learning discussed in Chapter 

2 was to increase students' knowledge of various sUbjects. So the interviewees were 

asked to state their views about the capabilities of computer programs to increase 

students' knowledge. The responses from the interviewees showed that all of them 

believed computers were effective in this respect. They noted that through the use of 

computers students have learnt and increased their scientific knowledge. The findings of 

a comparative study by Kiboss (2000: 199) in Kenya indicated that students in the 

treatment groups learned the concepts and methods in physics better than their 

counterparts in the control group. The teachers in my case study confirmed, at least 

through their subjective judgements, that the use of computers increases students' 

knowledge as summarized in Figure 7.4. 
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Figure 7.4: Teachers' rating of computers increas ing students' subject knowledge 
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Figure 7.4 demonstrates that overwhelming majority 14 of 20 (70%) teachers believed 

that the use of computers helps to increase knowledge/information amongst students, but 

2 of20 (10%) were not sure. While 4 of20 (20%) teachers reported that with use of the 

Internet. students access information on different subjects from various libraries or 

databases. As one male teacher from a rural school reported .. yes.. .. it increases 

knowledge of English subject e.g when students access the thesaurus it gives them new 

words and alternative words so they learn new things ." This helps to increase their 

kno" ledge of other subjects they learn in class. Christman and Badget (1999) and McCoy 

(1996) report similar findings. 

7.7.3 Teachers' views ahout the use of computers to widen access to education 

The interviewees were asked to give their views about whether computers were useful in 

widening access to education. All the participants responded positively, but gave 

different examples of the way it can expand access. The contributions are displayed in 

Table 7.29 
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Table 7.29: Responses on computer widening access to education 

Responses Participants Percentages 

It provides various educational programmes 8 40% 

It does not discriminate between learners 4 20% 

It provides distance education to students 4 20% 

Information reaches many through e-mail 2 10% 

It provides access to Internet 2 10'. 

Total 20 100% 

All the interviewees believed that the use of computers provides various kinds of learning 

for students who use it. The interviewees cited programs like spreadsheets that teach 

accounting, commerce and mathematics, thus reinforcing what the students learn in the 

class. Two of 20 (10%) believed that computers help to provide more information 

through the lnternet and e-mail to many people thus widening access to education when 

they share the information and exchange ideas. 

7.7.4 Teachers' beliefs on computers introducing new ideas 

During the interviews, the participants were asked if they believed that computer 

programs help to introduce new ideas to the learners. The question was asked to obtain 

teachers' views regarding the contribution of computers to teaching and learning various 

skills. This includes learning traditional subjects and general knowledge of what happens 

in the world. Figure 7.S displays the responses from the interviewees. 
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Figure 7.5: Views about computer introducing new ideas 
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Figure 7.5 reveals that a high proportion of the interviewees 18 of 20 (90%) believed that 

computers introduce new ideas to teaching and learning. A few of them 2 of 20 (10%) 

gave a negative response, as this teacher reported "it depends with what J teach. So J 

cannot say it introduces new things." However. tbe most cornmon responses given by all 

those who answered positively was that both students and the teachers learn something 

new from computer programs. For example one interviewee reported that in "computer 

new ideas come up every lime when you access [he help facilities of most programs. Most 

software and packages also have sample templa[es and wizards that help in learning new 

ways of finding things or solving problems e.g Resume Wizard in MS-Word. " Another 

one said that in a subject like "mathema[ics the computer helps me [0 [each statis[ics, 

graphs, square roots, cube roots, means e[c.'" 

7.7.5 Teachers' views about computers improving learning traditional subjects 

Scholars and authors (Ellington and Race, 1993; Heinich, et a!. 2002) noted that most 

media can perform many teaching functions to a certain extent, although they may vary 

in their suitability for a particular purpose. Research studies conducted in developed 

countries (Carol, 1997, Pascoe. 1994) found that the use of a word processor helped to 

improve students' learning of English language. Twenty participants in this snldy were 

asked to express their views about the use of computers to improve students learning and 

whether they could cite any specific examples when their students' learning was 
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increased or enhanced by a computer program. A teacher of science reported that "as a 

resull of using compulers sludenls managed fo pass Iheir examination in malhematics, 

science, technical subjecls and accounting." Another teacher noted that "Ihe sludents 

improved in Biology after 1 used a computer program because Ihe computer gives vivid 

informal ion Ihal incorporales visual aids." Figure 7.6 shows the responses from the 

interviewees. 

Figure 7.6: Views about computers improving learning of traditional subjects 
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The majority of teachers 19 of 20 (95%) believed that the use of computers helps to 

improve learning in traditional subjects. Only one teacher was not convinced that the use 

of computers improves learning. This teacher argued that he had not identified anything 

new from the computer that could improve students ' learning apart from the usual 

content covered in the syllabus. However. the views of the majority of teachers whose 

responses are contained in Figure 7.6 support the findings of Kiboss (2000: 199) on the 

use of computers to learn physics that indicated significant improvements in pupils' 

learning. Further analys is revealed the following responses in table 7.30. 
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Table 7.30: Teachers' views about computers improving learning in traditional 

Subjects 

Teachers responses 

Students improve communication sk ills 

Motivates students to learn new ideas 

Computer programs helps students pass exams 

Computer programs improve learning subjects topics 

It has not helped them to improve learning 

Total 

o of teachers Percentage 

7 35% 

5 25% 

4 20% 

3 15% 

50/0 

20 100% 

11 is clear from the above table that an overwhelming majority of the interviewees 

believed that students learn from computers. It was very important to note that the 

interviewees held positive views that the use of computers has helped to improve 

students' communication ski ll s. Other teachers believed that the use of computer 

programs improves leaming specific subjects because the computer motivates students to 

learn. A few of the interviewees reported that the computer has helped many students to 

learn and pass examination. However, one of the participants pointed out that students do 

not learn from computers alone arguing that the input from the teacher needs to be 

considered as well. 

7.7.6 Teachers ' views about computers increasing students' attention to learning 

Teachers in the case study were also asked to state their views about the importance of 

computers to increase students' attention to learning. This question was asked because 

from my experience, many students will pay attention to a lesson if they considered it 

interesting and presented vividly. Scholars such as Ertmer et al. (1999:65) have also 

found that computer programs can help to increase students' attention to learning. So in 

response to the question, the majority of the interviewees reported that students are more 

attentive when they are in the computer center learning with computers compared to 
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when they are in their usual classrooms. In fact most of them reported having fewer 

disciple problems during computer lessons. The responses were summarized and 

presented in Table 7.3 1. 

Table 7.31: Teachers' views about computers increasing students' attention to learn 

Responses 

Yes 

No 

Total 

Participants 

17 

3 

20 

Percentages 

85% 

15% 

100% 

As indicated in Table 7.31, it is clear that the majority of the teachers 17 of 20 (85%) 

believed that using computers help to increase students' attention to learnjng. The 

interviewees who answered yes gave several justifications for their responses. For 

example, one teacher noted that "in human anatomy the diagrams are so detailed and 

well drawn to attract/he allention of the students." Another one said Yes ... in Physics we 

leach electronics, this enables students to do practical experiments involving electricity 

without necessarily going to the conventional laboratory ... it supplements the existing 

Physics curriculum.'· Still another one commented you see in science ... especially Physics 

there are programs closely related to artificial intelligence which forms the basis of 

computer science." However, a few of them 3 of 20 (15%) noted that the teachers must 

be with the students for them to be attentive to learning, otherwise some students will be 

talking or discussing and not paying attention. 

7.7.7 Teachers' views about the computer improving communication skills 

The other question on this theme concerned teachers' views about the use of computers to 

improve students' communication skills. This question was asked in relation to research 

findings by Zhang (2000:467) and Synder (1993:58) reviewed in Chapter 2 Section 

2.9.6.4 that discussed the use of computers to help students improve writing, reading and 

composition work. The response from the interviewees indicated that 18 of 20 (90%) 
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teachers believed that the computer helped to teach students writing skills compared to 

only 2 of20 (10%) interviewees who were not convinced that the use of computers could 

improve students' communication skills. However, one of the participants disclosed that 

his students "are able to write letters in German language ajier being exposed to the 

computer when they visited Austria ." Another one reported that "when you lise MS Word 

the computer indicates if you choose to lise British English. It imprOl'es spelling, 

language structure and it exposes them 10 texl to follow inslruClions. II has helped in 

learning English. " A male teacher from a rural school also said, "since I slaned using 

compulers and since in form Ihree Ihey (studenls) use MS Word Iheir language has 

changed and this has widened Iheir vocabulary." These findings tally with similar 

studies by Carol (1997) and Pasoce (1994) reported in Chapter 2. 

7.7.8 Teachers' views about computers facilitating learning 

Computers play an important role in providing assistance and additional information 

during problem solving activities. Computers have also become indispensable 111 

correcting language errors and providing alternative solutions during facilitation of 

learning. Therefore, the interviewees were asked to state their views about computers 

facilitating students' learning. The findings are displayed in Figure 7.7. 

Figure 7.7: Views about computer facilitating learning 
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Fifteen of 20 (65%) teachers from rural, urban and suburban areas believed that 

computers facilitate students' learning. Some of the teachers noted that computers 

provide students with immediate help and feedback so it makes learning easy for them. 

One of 20 (5%) did not believe that computers facilitate learning and four of 20 (20%) 

teachers declined to respond. However, in addition to this question, the interviewees were 

asked to express their views about the potential of computers to provide remedial work. 

The research findings indicated that (60%) of the interviewees responded positively, 

while (30%) was negative, but 10% of them did not respond to the question. 

Nevertheless, for the majority of the interviewees, the computer was an ideal medium for 

providing remedial work to students. As reported by one of teachers "1 usually put the 

notes in the computer so the students come to the computer room and read it. It is like 

you give them a handout and they learn from it. 1 believe it helps them to learn on their 

own. " 

7.8 Teacher training in the use of computers 

Another important area of investigation was training of teachers in computer literacy 

skills. A review of literature from developed countries (Clark, 2000 and Erler, 1998) 

indicated that teacher training in the use of computers was an essential factor in the 

integration and use of computer technology in teaching and learning. Teachers need to 

have confidence and the necessary skills in computers in order to disseminate the same 

information to students. All of the participants in the interviews were asked to state 

whether they have been trained in the use of computers during their teacher training 

courses or since computer education was introduced in their schools. Of the twenty 

interviewees, 19 of 20 (95%) confirmed that they had received some kind of training in 

computer literacy courses. Table 7.32 gives a clear picture of the position. 
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Table 7.32: Number of teachers trained in the use of computer 

Pcnod oflraining 

0-6momhs 

Seven months -one year 

One year-two years 

2 yenrs and above 

No formal trainmg 

Total 

P3rticipanLS 

10 

5 

3 

20 

Percentage 

50% 

25% 

15% 

5% 

5% 

100% 

From the above Table 7.32 it seems that the majority of the interviewees had a very short 

period of training in computer literacy since the introduction of computers in public 

schools. Only one reported having no formal training in computers but had acquired 

experience by practising from the school computers. However, some of the interviewees 

indicated that they had formal training at the lmiversity and at computer colleges. This 

group included a female who had MSc degree in information technology (IT), and the 

others had an advance diploma or had obtained certificates in computers. Further analysis 

of responses by areas indicated that most of the teachers from rural areas had been trained 

in the use of computers for less than one year during their teaching career. However. 

looking at the urban and suburban areas, the finding indicated that all of them were 

trained for more than one year. 

7.8.1 In-service courses attended by teachers on the use of computers 

Several researchers (Clark, 2000; Cameroon, 1999; Scheffler and Logan, 1998) report 

that training of teachers in the use of computers should also include in-service training 

courses. This will serve the needs of all classroom teachers by up-dating their 

professional qualifications, increasing their knowledge on various educational issues and 

improving their classroom practices. All the interviewees were asked whether they have 

attended any in-service courses on the use of computers organized by the Ministry of 

Education. The responses are shown in Figure 7.8 
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Figure 7.8: In-service courses attended by computer teachers 
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The majority of teachers I I of 20 (55%) had not attended any in-service course on the 

use of computers compared to only 9 of 20 (45%) who reported that they had attended 

any in-service courses. A similar research finding of lack of teacher training in the use of 

computers was also reported by researchers like Chiero (1997: 135) and Carol (1997:57) 

from developed countries reviewed in Chapter 3 Section 3.3 .2. However, it is important 

that all teachers should be re-trained in any curriculum innovation. Such staff 

development courses contribute a great deal to teachers' professional development. Re

training programs fo r teachers also enable them to gain practical ideas about using 

computers in the classroom . 

7.8.2 Workshops and seminars attended by computer teachers 

A workshop or semll1ar for servtng teachers designed to extend their professional 

capabilities is considered to be an important step towards effective use of computer 

technology in schools. During the workshop participants discuss and produce teaching 

and learning materials. However. the workshops and seminars that were available for 

teachers in my study were generall y less than one week long and were conducted by 

computer companies in conjunction with the Ministry of Education. The computer 

teachers were asked whether they had attended any workshops or seminars on Computer 
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Education. Quite a large number of the interviewees reported that they had no! attended 

any of the workshops or seminars as shown in Figme 7.9 

Figure 7.9: Workshops and seminars attended by the interviewees 
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Thirteen of 20 (65%) teachers reported that they had attended workshops on teaching 

computer education, but 4 of 20 (20%) teachers in the study had not been to any 

workshop and three teachers (15%) did not respond to this question. Those who answered 

no stated that they had not been invited to take part in any such workshops or seminars. 

Quite a large l1lUllber of teachers interviewed, registered their desire to attend such 

seminars to increase their knowledge of technological development and general 

awareness of teaching and learning with computers, particularly in the integration of 

computers into subject areas. 

7.8.3 Induction courses for teachers on use of computers in their schools 

The other item of investigation concerning training teachers in computers was induction 

comses. This question was considered important because beginning teachers and those 

transferred to other schools need to be inducted into the school system, so that they 

become familiar with facilities available in school for teaching and learning. Teachers in 

the case study were asked if they were inducted formally to the use of computers in their 

present schools. Figure 7.10 displays their reply. 
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Figure 7.10: Induction courses attended by computer teachers 
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The findings indicated that 8 of 20 (40%) teachers had a brief exposure to computers 

available in the school from the Principal. The other ten of 20 (50%) teachers reported 

that they learnt about the availability of computers in the school from fellow teachers, but 

2 of20 (10) of them did to respond to this question. It is important to emphasize the need 

to introduce teachers to new developments in the school. This is a more effective way of 

staff motivation than if teachers joining a school are left to look for facilities and teaching 

resources themselves. It is also a useful step in identifying the expertise of individual 

teachers during such interactions. 

7.9 Selection of computer software for use in schools 

Another area of investigation was in relation to selection of software. According to 

Heinich et al. (2002:64) there is a need to seek the help of a specialist who can give a 

better idea of the schools' needs when software is to be selected. This is important 

because there are various factors to be considered when selecting software for teaching 

and learning. Such factors include selecting software within the context of the learning 

outcome. There is also need to consider the content, format and ease of operation, design 

and completeness of the package (Heinich et al. 2000:229). Therefore, teachers who 

participated in the investigation were asked to indicate whether they selected the software 

they use in teaching computer skills. The findings are summarized in table 7.33. 
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Table 7.33: Teachers' responses on selection of computer software for use in schools 

Responses No of Teachers Percentage 

The compuler teacher se lected software 12 60% 

The Principal of the school se lected software 3 15% 

Computer Experts selected software 2 10% 

Computer teacher and Principal selected software 3 15% 

Total 20 100% 

Table 7.33 indicates that the majority of the teachers selected the software they use in 

teaching and learning. This seems to be quite appropriate because the computer teachers 

are the ones who are in a better position to determine the kind of program suitable for 

teaching which class as contained in the Secondary Computer Syllabus. However, in 

some of the schools the Principal of the school selected the software because most of 

them had been trained in computers and were also in a better position to select software. 

At the same time, the findings revealed that computer experts also took part in selecting 

software that accompanied the computers they supplied to schools. Nevertheless, it is 

important for teachers to remember that when selecting software to integrate into 

teaching traditional subjects there is need consider whether the software will match the 

curriculum, be clear, be accurate, be motivating and maintain learners' interest. Since the 

role of KIE is to develop curriculum materials used in schools and teacher training 

colleges below university education, to assess non-KIE publications to be used in schools 

the same would apply to computer materials. This requires KIE to recommend computer 

programs currently available for integration into different traditional subject and provide 

selection criteria for schools as they did with Secondary Computer Syllabus. 

7.10 Teachers' suggestions on integrating computer programs into other subjects 

The participants in this investigation were asked to state their opinion and suggest the 

subjects they think computers could be integrated for effective teaching. This question 
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was asked in relation to contributions on whole school integration reviewed in Chapter 2 

Section 2.7 (Cornu, 1996). Cornu believed that only when computers are integrated into 

teaching and learning could their use become natural. Consequently, the interviewees 

suggested the subjects and topics into which they felt computers could be integrated as 

shown in table 7.34. 

Table 7.34: Teachers' suggestions of subjects that requires CIE 

Idclltilit!d Subjects 

Mathematics 

Languages 

Physics 

Kiswahili 

English grammar 

Arts. Drawing and Design 

Biology 

Technical and Applied subjects 

I-lome Science 

Suggested Topics 

3 dimensional. calculus, graphs, algebra, digital, 

IrigonomcLI)'. stat isti cs 

All areas and Literature 

Floatation etc 

Spelling. grammar, composition 

Comprehension, spell ing, grammar and poetry 

All topics 

HIVawareness 

AlllOpics 

Nutrition 

When the interviewees were asked to state how the integration should be done, they 

suggested that the teachers, computer experts and curriculum specialists should be 

involved in designing the programs. They felt that the teachers should be trained in the 

design of the packages to simplify it for students. One of them argued that "teachers were 

in a better position to recommend the nature and depth of a particular program that is 

suitable to the students so they need to have an input in subject integration. They are on 

the ground, it would be easy and again for acceptability" Another one said: "the 

programs we have are so general in content that do not meet the needs of students in the 

curriculum, and will not do what we want. " From these contributions, it seems that the 

teachers could identify a wide range of possibilities for integrating computers into the 

mainstream school sUbjects. However, they could also see that this would be a difficult 

and challenging task. 

309 



7.11 Teachers' recommendations for improvements to computer education in 

secondary schools 

The last question in this investigation sought information on teachers' suggestions and 

recommendation for any improvement for effective use of computers in teaching and 

learning in schools. This question was considered to be very important because teachers 

are the ones implementing new curricula, and are at the grass root level to provide an 

insight into how computers could be used effectively. Therefore, in response to the 

question, the interviewees offered the following recommendations for action: 

• Government Policy: There is immediate need for the government to identifY 

computer firms to assemble cheap computers for schools so that all teachers could 

own computers and use the same to up grade skills in computer use. 

• Government Policy: Teachers should be trained at the government cost on computer 

based learning approaches, and be certified so that the computer becomes an 

invaluable tool for teaching both secondary and primary schools. 

• The government should remove the levy on school computers and related materials 

immediately so that schools could afford to purchase more computers. 

• In Universities and Teacher training colleges, computer based learning approaches 

must be undertaken as an independent subject. 

• Kenya Institute of Education As reported in Chapter 5 section 5.4 KlE is charged 

with responsibility to design curriculum for schools. So the interviewees suggested 

that KIE must design a curriculum that gives room for computer integration as 

opposed to their current approach where the learning process is assumed to involve 

only the teacher, student and their expensive textbooks. In other words, there should 

be a section of the book that directs the teacher to computer-based tasks. 

• Kiswahili language can be promoted using the computer in the curriculum. Kiswahili 

teachers should be trained in software design or assisted to write interactive lessons 

that software designers can put to reality, so that we have interactive Kiswahili 

lessons on CD and other media. 

• All schools with computers should be connected to the Internet. 
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• For effective integration of computers schools need to have enough computers to 

allow or enhance accessibility by all learners and the Secondary Computer Syllabus 

should explain how to use the computer in implementing the syllabus. This would 

enhance the use of computer technology. 

• All schools should' make their computing facilities available to the community in 

order to widen access and to promote the knowledge of computer technology to those 

willing to be computer literate 

• Curriculum specialists should visit teachers more frequently to study their problems 

and suggest how these problems could be overcome. 

• More courses and seminars should be organized during school holidays and 

teachers invited to attend so that they learn new concepts in computing. General 

computer awareness and simple maintenance and repair should be taught to all 

teachers in colleges so that when they are posted they have an idea on how to use the 

technology. Teachers also need a forum to discuss their fears and experiences with 

the new technology. 

• The number of computers m schools should be increased so that the ratio of 

computers to students is at least 1:5, and rural electrification should be extended to all 

secondary schools. 

7.12 Summary 

This study of the use of computers among teachers in public secondary schools in Nyanza 

Province has revealed very useful facts concerning how computers are integrated into 

teaching and learning. While usage figures vary considerably from one teacher to the 

next, there were also differences in the way in which teachers used computers in teaching 

and learning. The results showed that, on average, schools allocated four or five periods 

per week for computer education classes. The majority of them were found to be making 

adequate use of computers in teaching and learning. In so doing the results revealed that 

computers are used mainly for the purpose of teaching computer literacy skills. This 

included teaching and learning word processing, spreadsheets, databases, basic 

programming and graphics. 
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In all the 20 schools in which interviews were conducted, the overall findings indicated 

that the computer programs used by the teachers to teach computer literacy skills were 

those in the syllabus produced at the Kenya Institute of Education (KIE). In addition, 

computers were also used for administrative duties such as keeping students' enrollment 

records, examination marks, and for general correspondence and communication 

purposes. The growing place of computers within the education circle in schools I visited 

in Nyanza Province has enabled most teachers to have the opportunity to use computers 

to analyze examination results in an organized manner. In this context, it was surprising 

to find that a considerable number of teachers were not integrating computers into their 

teaching SUbjects. However, the high profile given to computers in education displayed 

within the schools I visited, coupled with high levels of learners' expectations that the 

computer technology could play a major role in education, supported integrating 

computers into teaching and learning. 

The results of the study suggested that teachers were positive about integrating computers 

into teaching and learning traditional subjects. Most of them reported that some of the 

computer software such as the spreadsheet links properly with some topics in 

mathematics subjects, commerce and accounts. Others noted that using a word processor 

can help students to improve their communication skills. Though many teachers were in 

the early stages of computer integration, some of them had overcome several major 

barriers and incorporated computers into teaching traditional subjects. 

The other issue concerned students' knowledge of computer literacy skills. The overall 

findings as reported in Section 7.3.7 of this chapter indicated that in most of the schools, 

students were able to use the word processor to improve English language and to 

compose stories. Some of the schools taught students spreadsheet, database and basic 

programming. The present findings have also revealed that students generally learn with 

computers in a group of four or five, but sometimes they learn with the computers 

individually. Teachers also reported using computers for whole class teaching when 

explaining a point or teaching a new concept. 
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The computer teachers in the study were in agreement that computer education should be 

an integral component of teaching and learning. There were general positive views and 

opinions expressed by teachers on the potential of computers to motivate students to 

learn. Teachers' views and opinions appeared to directly influence the extent to which 

teachers use computers in teaching and learning. The overall finding showed that the 

majority of the interviewees regarded computer programs as very valuable, and believed 

that computer programs contain good learning materials, and presented it in stimulating 

and interesting manner that helps to introduce new ideas, widen access to education, and 

improve teaching and learning. 

Another positive result of the study reported by the interviewees was benefits of using 

computers. All of the teachers believed that computers were beneficial to both the teacher 

and the students because they introduce a change in methods of instruction from theory to 

practical work. The computer also motivates students and breaks the boredom of 

classroom work. A study by Rudd (2001 :219) noted similar findings. But further analysis 

revealed that the use of the computer does not provide students with an opportunity to 

interact or exchange ideas between the teacher and students compared to other methods 

of instruction. 

In addition the interviews also elicited teachers responses regarding the impact of 

computers on students' learning. The findings indicated that students' interest during 

computer lessons was heightened and they were very lively, keen and eager to learn 

computer skills. Students recalled what they learnt from the computer program and were 

very attentive and concentrated very much on the machine to learn computer skills. 

Teachers reported also that after the computer lesson, students discussed what they learnt 

with their peers and consulted teachers on various points of the topics they learnt. 

The research findings on the role of computers in schools revealed two major roles. The 

first role was to educate students in computer literacy skills, and to make the school 

community aware of the potentials of computers in education. The second role was for 
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administrative work, to keep school records, students' marks, official correspondence and 

communications including use of e-mail services. 

The reasons for the different levels of computer usage among teachers were investigated. 

The reasons cited by the interviewees concerned mainly lack of appropriate software, 

lack of support materials, insufficient computers, lack of trained teachers in specific 

curriculum skills and classroom implementation strategies, and lack of enough time to 

use the computers in teaching and learning. As reported by Chiero (1997) and Pearson 

(2000), teachers need time to plan, research and use computers effectively. Some of the 

interviewees reported lack of power and the others experienced problems with inadequate 

software and lack of support materials. Some teachers were not able to use computers 

effectively due to these problems and limited access to software not available locally. 

Despite these problems, most of the interviewees were encouraged to use computers by 

the school administration. 

The present findings have also shown that teachers were not adequately trained to 

integrate and use computers in teaching and learning. There is a need for a systematic 

teacher education prograrn to enable all teachers to be computer literate. Although well

designed teacher training prograrns in computers may not necessarily lead to classroom 

implementation unless schools adopt specific plans to provide enough computers, it 

would be the right step towards 'whole' school integration of computers in education. 

The issue of selection of software reported by the interviewees indicated that in some 

schools teachers selected software applications while in other schools the Principal 

selected programs. While in a few schools computer companies selected programs. 

Selection of software is an important issue discussed by Heinich et al. (2002:229) who 

noted the need to consider the format, content, ease of operation, accuracy, the design, 

completeness of the package, and learning outcome when selecting the software. 

Despite the limitation of this current study in terms of small number of participants, the 

findings indicated that all teachers valued the use of computers in teaching and learning. 
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Although these teachers were convinced of the relevancy of computers, they could 

benefit more from full school integration of computers into subject teaching. 

Common themes were evident in the teachers' suggestions for various ways to improve 

the use of computers in schools. High among their lists of needs included a clear 

government policy on the provision of computers to schools, teacher training in the use of 

computers, and the knowledge of curriculum issues in relation to computer education. 

Such suggestions as increased awareness and knowledge of software packages for 

integration were also cited. From these findings, it would appear that teachers would 

prefer computer programs with emphasis on subject integration. Therefore, for computers 

to be used effectively in schools, the existing teacher training courses need to be built 

around developing teachers' personal skills in computer utilization. Lastly, it is worth to 

note one important limitation of this study. Teachers told what they were doing with 

computers but the researcher had no opportunity to observe directly what was happening 

in their classrooms. 
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CHAPTER 8 

CONCLUSIONS AND RECOMMENDATIONS 

8.1 Introduction 

In this chapter the researcher presents the main findings and conclusions of the research 

and recommendations for action, improvement, implementation and further research. The 

conclusions are based on the review of the literature and findings from structured and 

semi-structured interviews, as well as the findings of the questionnaire survey presented 

in the preceding chapters. All the research instruments have been attached in Appendices 

8-12. 

The study set out to explore and investigate the whole school integration of computers 

and in particular how teachers use computers in teaching and learning in public 

secondary schools in Nyanza Province, Kenya. Firstly, by looking at previous research 

studies on the use of computers in teaching and learning, and computer integrated 

education, both in developed and developing countries. Secondly, by examining various 

government policies on the use of computers in secondary schools, and thirdly, by field 

research studies to investigate: 

• The implementation of the Ministry of Education policy on the use of computers in 

public secondary schools in Nyanza Province; availability of computers, teacher 

training in the use of computers, problems and attitudes towards computer integrated 

education discussed in Chapter 5 Section 5.3 and Chapter 6 Sections 6.4 to 6.4.4. 

• Secondary school computer policies and school departmental policies on computer 

integrated education in teaching and learning presented in Chapter 6 Section 6.4. 

• Why and how teachers use computers in teaching and learning, and integrating 

computers into traditional subjects examined in Chapter 6 and Chapter 7 Section 7.4 

This study provided evidence that computers are integrated and used in public secondary 

schools in Nyanza Province in teaching and learning and in administrative work but to a 

316 



very limited extent. The study consists of eight chapters as briefly explained in the next 

sections: 

Chapter one set out the main research problem, issues and objectives of the study. The 

methods used to collect data to achieve these objectives included a review .. of relevant 

literature on the use of computers in both developed and developing countries. It also 

included structured and semi-structured interviews and questionnaire survey research in 

Nyanza Province. Further evidence presented in Chapter one indicates that computers 

were introduced in public secondary schools in Kenya because computers give students 

computer literacy skills that are needed in the modem world. It also discussed the 

significant ofthe study, clarified the scope and limitation of the study, basic assumptions, 

and research questions. In addition, the chapter outlined the conceptual framework, 

sample of the study, data analysis methods, definition of concepts such as cooperative 

learning and computer-integrated education were described. The chapter ended with a 

summary of the organization ofthe thesis. 

Chapter Two presented a review of relevant literature that examined the use of 

computers in teaching and learning in secondary education. It indicates clearly the value 

attached by educators to computer education as an important tool for teaching and 

learning and as a supplement to classroom teachers' work in developed and developing 

countries. Previous research studies suggested that if computers are integrated and used 

appropriately and effectively it could help to improve students' educational standard and 

provide more new knowledge of various subjects and confidence in computer literacy 

skills. Evidence from developed and developing countries reported by Kiboss (2000: 119) 

and Zhao and Cziko (2001 :23) also indicates that teachers felt computers helped students 

to dC\'elop accurate and correct communication skills, and perform mathematical 

calculations, scientific experiments and exploration. Chapter two also explored the 

functions of computers in secondary education, reasons for using computers in classroom 

teaching, patterns of using computers, and benefits and limitations of the computer as a 

tool for teaching and learning. This includes integrating computer education into 

traditional subjects, teaching and learning computer literacy skills such as word 
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processing, and using spreadsheet for storing, calculating and presenting information. 

Teachers reported using computers as tools for generating tables and graphs; creating and 

using databases for storing and retrieving information; and teaching and learning 

Programming languages such as Basic and Pascal. They also reported using computers to 

learn mathematics, science, social studies and languages. 

Further evidence presented in Chapter three explored factors facilitating and affecting 

the implementation and use of computers in teaching and learning. This included factors 

such as need for educational reform, knowledge of skills to implement computer 

integrated education, availability of computers and support materials, motivation, time 

for implementation, planning and use, and reward or incentive for teachers. The review of 

literature demonstrated several factors that inhibit effective use of computers that 

included lack of suitable training and administrative support, lack of computer 

equipment, and lack of time to plan and use computers. It also included a discussion on 

the attitudes of teachers, accessibility to computers, lack of technical support, and cost of 

computer equipment. 

Chapter four explained the methods used to collect qualitative and quantitative 

information and data. The empirical research for this study was conducted using 

interviews, questionnaires and semi-structured interviews in Kenya, concentrating in 

Nyanza Province. The interview method was used to investigate government policies and 

curriculum guidelines for the use of computers in secondary schools. The qu~stionnaires 

were used to elicit information on school and departmental policies on the use of 

computer technology, and semi-structured interviews were used to collect data from 

computer education teachers. Chapter four also discussed the objectives of the field 

research, research questions, basic assumptions and sources of data. This includes content 

validation of the research questions, data collection procedures, choosing the sample, 

administration of research instruments, general plan for data analysis, problems with data 

collection and field research experience. This was followed by a summary of the chapter. 
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Chapter five provided a detailed analysis of interviews with Senior Education Officers 

from the Ministry of Education and Curriculum Specialists from the Kenya Institute of 

Education. It explained the research findings on the existing Kenya Government policy 

on the introduction and use of computers in secondary education even though the policy 

is not documented. It also presented information olTthe reasons for the policy, steps taken 

to implement the policy, implementation procedures, and problems and difficulties 

encountered with implementation. In addition, the chapter discussed curriculum 

guidelines for the use of computers, teacher training and evaluation of computer 

programs. 

Similarly, Chapter six presented the research findings on the role of Principals and 

Heads of Department in the implementation and use of computers in their schools. This 

included evidence on the school and departmental policies guiding the use of computers 

in teaching and learning, and the role of the Principal and Heads of Department in the 

effective utilization of computers. The chapter outlined the research findings from 

Principals and Heads of Department on the use of computers. This consisted of using 

computers and computer programs to teach traditional subjects, availability of computers 

and other related resources, their views and opinions on the potential and value of 

computers to classroom teaching, teacher training in the use of computers and technical 

and physical problems. As will be explained in this chapter, the research findings 
r 

generated in Chapter 6 were similar in most cases to those in Chapter 7 and provided a 

link for whole school integration of computers as suggested by Cornu (1996) and 

Dockstadder (\999). 

Chapter seven described the research findings from semi-structured interviews with 

computer education teachers. The findings revealed how teachers use computers in 

teaching and learning. It also reported the types of computer application software that 

students have learnt, integration into traditional subjects, benefits and limitations of 

computers, impact of computers on students, and barriers to effective integration and use 

of computers in teaching and learning. 
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Lastly, Chapter eight provides a review of the thesis chapters, discussion of the main 

research findings, limitations of the study, implications of the findings for effective CIE 

in schools, recommendations for improvement, suggestions for further research and 

conclusions. 

The field research was conducted both at the National level, by visiting the Ministry of 

Education and the Kenya Institute of Education to interview Senior Education officers 

and Curriculum Specialists about the policy and practice of computer education in 

schools. Also at the local level through questionnaire survey in twenty five schools, and 

semi-structured interviews in twenty schools on the use of computer programs in teaching 

and learning. The results of the study are presented in the following sections. 

8.2. Summary of the results of the field investigations 

The aim of this summary is to highlight important research findings regarding the use of 

computers in teaching and learning in secondary schools that participated in the 

investigations. Firstly, it is established that: 

• The Government of Kenya has formulated a policy for the use of computers in 

secondary schools, but there was no written policy document circulated to schools so 

the policy was not clear and realistic. There were also no guidelines given to schools 

for the implementation of the Computer education in schools 

• That there were no funds allocated for computer education in secondary schools. 

Instead secondary schools were expected to find money to purchase computers and 

support materials. 

• There was no government policy on teacher training in the use of computers in 

teaching and learning. However, the main thrush of the government policy was that, 

secondary schools should use computers to teach computer literacy. 

Secondly, it was evident from the data obtained that: 

• Kenya Institute of Education had developed a Computer Education Syllabus and 

circulated it to secondary schools; 
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o There were no curriculum guidelines such as computer course books, teachers' and 

students' manuals and other related materials. 

o There were no adequate funds allocated for conducting writing workshops and 

seminars on computer education for secondary school teachers. 

o There was also no evaluation report of suitability of computer support materials used 

in teaching and learning in schools, or any general evaluation report on the use of 

computers in secondary schools; 

In addition, the findings on implementation of the government computer policy m 

secondary schools indicated: 

o That most of the Principals (76%) had formulated their school policy for the use of 

computers and practiced "Whole school integration of computer education and used 

computers to teach computer literacy, traditional subjects and in administration; 

o Most of the Principals (80%) confirmed that teachers in their schools were using 

computers in teaching computer literacy contained in the computer syllabus 

developed at KIE. This included teaching students word processing, spreadsheets, 

database and programming; 

o That only 48% of the Principals reported having been trained in the use of computers 

and regarded the training they received very important, but 52% had no training in the 

use of computers. 

o All of the Principals reported having very little money for purchasing computers and 

other related materials so there was a serious lack of computers and support materials. 

The other findings indicated that there were technical and physical problems faced by 

most of the schools that affected the use of computers in teaching and learning such 

as lack of a technician and suitable facilities for the effective use of computers in the 

classroom. 

Fourthly, the findings from the Heads of Department showed that: 

o Most of them (77%) had no departmental computer policy, but 23% of them had a 

computer policy for the integration and use of computers in teaching and learning 

traditional subjects; 
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• Another results showed that 53% of HODs were trained in computer literacy but 47% 

were not trained in computer literacy. None of them trained in the integration of 

computers into teaching traditional subjects, although 61 % of HODs were very 

positive about the integration and use of computers in teaching traditional subjects; 

• Lastly, the majority of HODs had several problems that hindered effective use of 

computers by teachers in their departments. 53% of them reported lack of funds, 73% 

indicated lack of computers, and 71 % reported lack of training in computer integrated 

education, while 60% indicated lack of support materials as some of the main barriers 

to integration of computers into teaching traditional subjects. 

Fifthly, with regards to classroom teachers' use of computers in teaching, the results 

indicated: 

• That 20 teachers from 20 secondary schools used computers mainly as a tool for 

teaching computer literacy. All of them reported teaching their students' word 

processing, but 85% used spreadsheets, 70% used database, 40% used graphics and 

30% used programming. 

• All of them indicated that students learn with computers in a group, but 50% said 

students learn with computers individually when they are given assignments. 40% of 

the teachers confirmed that their students had basic knowledge of computer literacy, 

and 40% said that their students had average computer literacy while20% had 

advanced knowledge of computer literacy. 

• Teachers reported that the use of computers had an impact on students learning, 

because students recalled what they have learnt, improved their communication skills, 

and students discusses with others what they have learnt. 

• The majority of them (80%) reported that the use of computers increased their 

students' motivation to learn, and confirmed that their students learnt new ideas about 

other subjects such as Mathematics, Science, Accounting and English language etc. 

• That 40% of the teachers were integrating computers and used the medium effectively 

as a tool to help students solve complex Mathematical calculations,20% used 

spreadsheet as a tool for manipulating accounting ledgers in business education 
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subject, 10% of them reported using databases to access relevant information for 

learning different subjects., some of them reported using computers for teaching main 

part of the lesson. 

• Moreover, the majority of teachers reported that the use of computers has helped to 

improve students learning traditional subjects, and improved their attention to 

learning and helped to teach students communication skills such as writing, grammar, 

spelling, composition, sentence structure and comprehension; 

• Teachers reported lack of computers, suitable software and other support materials 

such as teachers and students' manuals. Others included lack of adequate time for the 

teachers and students to use computers, and lack of and training in the integration of 

computers in teaching as the major problems inhibiting the integration of computers 

into teaching and learning traditional subjects in their schools. 

• The majority of teachers (60%) reported that they selected the software, and all of 

them indicated that they have MS Office Packages. In addition, some of them used 

Lotus I, 2, 3, and MS DOS, Publisher and Accounting Packages. The above findings 

are discussed in details in the following section 8.3. 

8.3 The main research findings and discussion 

8.3.1 The Government policy 

The research study was designed to achieve five objectives that were listed in Chapter 

one (see page 5). The first objective was to analyze existing computer integrated 

education policies in Kenya. The Government policy was analyzed and discussed in 

Chapter five. With regard to this objective, the findings seemed to be successful. The 

results indicated that the Government of Kenya has formulated a very brief policy for the 

lise of computers in public secondary schools in accordance with the Education Act 

CAP211 of 1968 that is still in operation with amendments in 1980s and 1990s. The 

statement was contained in the Ministry of Education policy circular letter number 

INSIMEI A/21J Al51 of 31 st January 1997 stating that the computers can be used in 

schools. Although there were no written policy documents specifically for computer 

technology in schools, it was believed that secondary schools would automatically 
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implement the use of computers to teach computer literacy skills. The Ministry of 

Education took a short-cut step to introduce computers into secondary schools without 

having a pilot project on a small scale so all public secondary schools were free to 

introduce computer education in their schools. This step was probably adopted due to the 

fact that computer application programs used to teach computer literacy skills were the 

same as those used in business and had been proved useful. However, the introduction of 

computer education without prior planning has led to many problems such as lack of 

implementation procedures, uneven patterns of utilization, difficulties with access to 

computers and support materials, lack offunds, and poor physical facilities. 

The very brief government policy statement did not contain adequate guidelines to 

schools for effective implementation of computer education. For this reason, it was not 

realistic and did not take into account the situation in public secondary schools. This had 

implications for the effective introduction and use of computers in public schools. There 

were no guidelines about who would provide computers, software packages and other 

support materials. Teachers were not trained in the use of computers, and there were no 

adequate physical facilities. This has brought about computer educational inequality in 

secondary schools and imbalances whereby few schools offer Computer Education 

subject and few students have access to computer education. 

In practical terms, computer education in public schools requires a public policy that 

clearly expressed the goals, strategies and desired outcomes. But the nature and extent of 

policy-making for initial and continuing computer education varies from country to 

country. In some countries the policies for computer education are clearly articulated. In 

others they are partial or minimal. For example, a study by Mizukoshi, Kim, and Lee 

(2000) found that there was a policy on the use of computers in Japan. Pearson 

(200 I :279) reported the USA policy for computer education report "Getting America's 

Students Ready for the 21 51 Century" and the United Kingdom policy report "Connecting 

the Learning society: National Grid for Learning." Singapore published "Masterplan" for 

IT, and in Australia the Victorian Government published "Learning Technologies in 

Australian Schools 1998." Pearson (2001) noted also that Hong Kong published 
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"Information Technology for Learning in a New Era: Five Year Strategy 1998/99 to 

2002/03." These are just a few examples of policy documents for the use of computers in 

schools. Such policy documents were not available in Kenya at the time of the interview. 

However, UNESCO (2002) reports that "some countries are slow to change or revise 

their policies" while "in others the policies are changed so rapidly and so frequently that 

those implementing them can be hard pressed to cope." In this connection, a study by 

Clark (2000) and Albion (200 I) from developed countries found that computers were not 

used in many schools for teaching and learning. 

Nevertheless, despite the Kenya government having no detailed written policy on 

computer education, the research findings confirmed that the government supports the 

use of computers in public secondary schools because the subject offers. vital skills 

required by employers. So in order to implement the policy, the Ministry of Education 

authorized the Kenya Institute of Education to design and produced a curriculum 

guideline and Secondary Computer Syllabus for all secondary schools for teaching and 

learning computer literacy as discussed in Chapter 5 Sections 5.3.1. The syllabus could 

be seen as a de facto government policy document. The syllabus contains the aims. and 

objectives of computer education for secondary schools. It was also established that 

schools should use computers mainly to teach computer literacy skills and students 

should sit for an examination designed with input from curriculum developers. The other 

finding indicated lack of a clear government policy on teacher training and distribution of 

computers to secondary schools. 

8.3.2 Government's financial support for computer-integrated education in schools 

The interviews at the Ministry of Education explored the issue of financial assistance to 

schools for computer education programmes. The Officer from the Ministry of Education 

reported that it was not possible to finance computer education projects for secondary 

schools because of the general decrease in the government budget for schools. This has 

affected the introduction and use of computers in many public secondary schools. The 

Officer noted that there was a fall in the budget for investing in computer technology. 
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This was as result of the implementation of a series of structural adjustment programs by 

the Kenyan Government that were imposed largely as a result of advice from the 

International Monetary Fund and the World Bank indicated in Chapter 5 Sections 5.3.5. 

The structural adjustment programs were intended to overcome the economic and 

financial crisis facing the country during the 1990s up to now. This meant that the 

Ministry of Education could not support secondary schools in their attempt to introduce 

computer education programmes. 

As a result, only a few secondary schools that were financially capable implemented the 

computer policy. This has left most of the secondary schools with no option but to look 

for funds from other sources such as fund raising or school fees and donations of 

computer equipment. But the Kenya National Commission for UNESCO (1993:44) saw 

the danger of donations of computers and reported that "Developing countries are given 

no chance in the selection of technology for a particular purpose when the technology is 

in a field connected with foreign aid." Therefore, lack of awareness of the financial 

implications resulting from such running costs as maintenance, spare parts, stationary and 

storage facilities affects the implementation of computer programmes in some schools. 

This is true with the computers that were donated to Kenyan schools as discussed in 

Chapter 6. The research findings indicated that some computers had some components 

missing that could not be found locally, and many of the programs never worked. These 

issues and financial problems have frustrated most secondary schools in their attempt to 

implement computer education in their schools. In contrast, in developed countries like 

USA, funds are increasingly allocated to schools for the use of computers (Dawson 

2000). There is need for the Kenya government to devise a strategy to look for alternative 

funds and to make a clear budgetary commitment to support computer education 

programmes in all secondary schools. 
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8.3.3 The Roles of Principals and HODs in the integration and use of computers in 

their schools 

In Chapter I, Section 1.3 the researcher stated the problem of the study and indicated a 

lack of information regarding the utilization of computers as tools for classroom 

instruction in secondary schools in Nyanza Province. The investigation was carried out 

and various issues concerning the use of computers in secondary schools were reviewed. 

The findings from previous studies reported by Yee (2000) and Dawson (2000) pointed 

out the vital roles of the Principals and Heads of Department in the implementation and 

use of computers in teaching and learning. Issues such as leadership role, policies, 

provision of computers for use in the school, students' use of computers, amount of use, 

skills and problems were identified. These issues were investigated in my field research 

and the empirical research findings were analyzed to obtain information regarding how 

the Principals and Heads of Department in my study tried to solve them. 

The first important issue identified was the school policy and departmental policies on 

the use of computers. The research findings established that most of the Principals (76%) 

had some kind of policy for the use of computers and thatthecomputers were uS,ed in 

teaching and learning computer literacy skills, and in administrative work as discussed in 

Chapter 6 Sections 6.4 and 6.6.4. 

However, most Heads of Department (79%) had no departmental policy as shown in 

Chapter 6 Section 6.4. This could have been due to a number of reasons such as lack of 

coordimtion between the Principal's office and the departments, lack of awareness on the 

part of HODs of their roles as academic leaders to formulate departmental policies, or 

because some had not introduced computers in teaching and learning. This needs further 

investigation. It must also be noted that some of the schools investigated were using 

computers for administrative work only, and some Heads of Department had no access to 

computers. However, the overall findings established that there were more Principals of 

Girls' schools with policies than Principals of Boys' schools. as shown in Chapter 6 

Section 6.4. This could be interpreted to mean that girls' schools were more positive 
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about the use of computers in their schools than boys' schools. This finding was contrary 

to similar previous studies that compared gender responses reported by Comber et al. 

(1997), Kutnick (1995), and Young (2000) indicating that computer education was a male 

dominated field. 

8.3.4 Implementation of the school policy on the use of computers 

According to Jansen (2002:202), the symbolic role of policy is displayed by the ways in 

which policy pronouncements make reference to issues of implementation. In this 

connection, the implementation of computer technology into a school system requires 

proper planning and well-coordinated strategies. Such implementation procedures need to 

consider educational objectives and related issues like orientation period, training of 

teachers, supply of computer equipment and preparation for teaching. Failure to address 

these issues during the implementation period might render the project not being 

implemented effectively, due to lack of implementation guidelines in Kenya's initial 

attempt at a computer education policy. 

Research studies (Yee 2000 and Dawson 2000) indicate that successful innovations need 

to be backed up by the Principal's support and vision. Active involvement is a required 

ingredient for success of computer-integrated education. The research findings from my 

studies revealed that 80% of the Principals were involved in the implementation of CIE 

but 20% were not, as described in Chapter 6 Section 6.4. But the results from Heads of 

Department on the same question showed that 37% of HODs rated the implementation of 

policy very high, and 30% rated it average but 33% rated it low. The low responses to 

implementation of computer policy implied lack of adequate preparation for the 

introduction of computers in teaching and learning, or lack of computer equipment to 

implement the innovation. 
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8.3.5 Funding of computer-integrated education in secondary schools 

Computing equipment is very expensive. The cost of purchasing enough computers and 

operating them are some of the main reasons why computers have not been widely used 

in secondary schools in Nyanza Province. Despite lack of adequate funds for computer 

education in the schools investigated, the research findings indicated that most of the 

Principals had set aside some funds for the purchase of computers and support materials. 

For example, six Principals in the study reported having 46% of their budget of about 

Kshs 1,000,000 for equipment used to purchase new computers. While five Principals 

had used 31 % of their budget of about Kshs 1,500.000 for new computers. However, the 

findings from the Heads of Department indicated that 57% did not have any departmental 

funds for purchasing computing, but 43% had some funds allocated to them for 

purchasing computers. The overall result showed that very little money was allocated for 

the purchase of computing equipment as indicated in Chapter 6 Sections 6.5.1 and 6.5.2. 

What is required now is for schools to work closely with the government and parents to 

organize fund raising to supplement the government cost-sharing scheme for school 

equipment 

8.3.6 Availability of computers in schools that participated in the investigation 

Effective utilization of computers in teaching and learning requires sufficient availability 

of computers and other related equipment such as diskettes, printers, electricity, and 

teachers' and students' manuals. In developed countries like America, Britain, Canada 

and Australia, teachers have guide notes and student manuals are available, and schools 

have adequate computers (Opie and Katsu 2000:83). This research noted that the study 

institutions did not have adequate computers and support materials. The participants 

reported lack of enough computers in the schools. This was an important barrier to the 

effective utilization of computer education in teaching and learning. Only one school 

reported having 20 computers that were seen to be adequate for a class of 40 students, but 

the principal of this school complained of lack of funds to purchase ink, and for repair 

and maintenance as discussed in Chapter 6 Section 6.6. However, further analysis 

revealed that the sample of rural schools had more computers than the sample of urban 

and suburban schools that participated in the investigation. This was due to the fact that 
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most of secondary schools are situated in rural areas where the majority of people live. 

Although these findings do not necessarily mean that schools would integrate computers 

into teaching and learning, they do demonstrate that the nature of usage by teachers is 

influenced by the availability of computers in schools. 

8.3.7 Availability of curriculum study guides and texts for the use of computers 

Curriculum study guides and texts such as teachers' and students' manuals, relevant 

software, a Secondary Computer Syllabus and textbooks provide teachers with 

information and the guidelines on how to integrate and use computers. Without the 

necessary support materials the integration and use of computers in teaching and learning 

cannot be fully effective. Most of the Principals who participated in the investigation 

reported having a Secondary Computer Syllabus produced by the Kenya Institute of 

Education. None of the computer teachers had teachers' guide notes from the Kenya 

Institute of Education because these guide notes were never produced. 

However, experience in other countries suggests that teachers could make more effective 

use of computers and make their lesson presentation effective by using guide notes to 

help advanced planning and lesson preparation. Teachers noted the importance of support 

materials and 20 of them expressed their concern about the important role ofthe teachers' 

guide notes for the effective use of computers. The majority of the Principals (76%) also 

reported that teachers' manuals were central to the effective use of computers in teaching 

and learning as shown in Chapter 6 Section 6.6. The question is who should provide 

computer support materials to schools. The curriculum specialists at KIE have only 

produced a Computer Education syllabus for secondary schools. The curriculum 

sp<!cialists at KIE should work out the modalities of how to produce and supply other 

support materials to secondary schools. This could be achieved easily by involving 

computer teachers to develop the required support materials and KIE to purchase relevant 

software for schools to integrate computers into traditional subjects. Moreover, if KIE 

does not produce computers support materials, schools should try to obtain similar 

materials from other places. For example, if teachers are teaching word processing they 
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do not need support materials developed especially for schools in Kenya. They can use 

support materials that are available in other countries like South Africa or from computer 

companies. 

8.3.8 Access to computers in schools for teachers to use in teaching and learning 

It has often been suggested that accessibility to computer equipment influenced the 

integration and use of computers in teaching and learning (Sandholtz 2001). Access to 

quality software is also considered to be an important factor that encourages teachers to 

integrate computers into traditional subject teaching. It is assumed that once the computer 

equipment is available, teachers would use it for teaching and learning, and this 

assumption seems to have been made in Kenya. But the nature of equipment and software 

can also be a factor limiting usage. Furthermore, access to computer equipment does not 

just mean obtaining a computer or software, but it includes getting it and using it as 

required. These issues were investigated in my study and the results revealed that 50% of 

Heads of Department reported their teachers had access to computers but 50% of them 

reported that their teachers had some problems -of access to computers. They complained 

of lack of enough computers and a crowded timetable that did not allow them to use 

computers adequately as explained in Chapter 6 Section 6.6.3. Therefore, it can be 

concluded that lack of access to computer equipment was a barrier to effective computer 

integrated education in the schools investigated. 

8.3.9 The use of computers in the schools that participated in the investigation 

Despite the problems reported by Principals and Heads of Department regarding the 

implementation and use of computers in secondary schools, it is evident from literature 

(Bitter 1989; Heinich et al. 1996 and 2002) that computers can be used effectively in 

education. There are many ways in which computers can contribute to improving 

education and continue to contribute to the process of improved teaching and learning. 

Firstly, computers can be used as tools to teach students computer literacy skills such as 

using word processing to compose stories or to improve writing skills. Secondly, 
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spreadsheets can be used to create work sheets, storing, calculating and presenting 

information, or to provide mathematical functions such as logarithms and trigonometric 

or use them as tools for generating tables and graphs. Thirdly, databases can be used for 

filing, storage and retrieval of information, or access to information already stored. 

Fourthly, teachers can use computers to teach students the' computer programming 

languages such as Basic and Pascal etc. Fifthly, computers can be integrated into teaching 

curriculum subjects like mathematics, science, social studies, and languages as explained 

in Chapter 2 Sections 2.9.5 to 2.9.7, and in Chapter 6 Section 6.7, Chapter 7 Sections 

7.2.10 to 7.3.5. Sixthly, computers can be used in administrative work for keeping school 

records, preparing school budgets and preparing examinations and this also contributes to 

improved teaching and learning. The research findings from my study indicated that 

computers were used in these ways in some public secondary schools in Nyanza 

Province. The participants gave various reasons for using computer programs. They 

reported that computer programs were used to teach computer literacy skills, and this also 

helped to improve students' communication skills. This involved using the computer to 

teach students how to open their files, store and retrieve information, compose stories and 

save their work. Teachers reported that the use of computers helped to motivate students 

to learn because students enjoy working with computers. Most of the computer education 

teachers (80%) noted students are excited when it is time for computer lessons and more 

interested in computer lessons than in other subjects. Tiene and Ingram (2001:173) 

expressed similar sentiments when they observed that just getting the opportunity to work 

on the machine could be motivating to the children. The majority of the Principals 

confirmed that computers were used in their schools and (80%) reported that teachers use 

computers for teaching and learning computer literacy and 16% used computer for 

administrative work. While 37% of Heads of Department confirmed teachers integrate 

and use computers as a teaching and learning tool as discussed in Chapter 6 Sections 

6.7.1 and 6.7.6. However, it must be remembered that the 25 schools from which data 

were gathered represent less than 5% of the 524 secondary schools in Nyanza Province 

so, overall, the use of computers in schools in this province was extremely low at the time 

of this study. 
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The programs used by the teachers to teach computer literacy skills were those in the 

Secondary Computer Syllabus produced at the Kenya Institute of Education. However, 

there were differences in the extent to which computers were used in teaching and 

learning. Some schools reported using computers at least five times a week, others used 

computers four times and still others used it two' or three times a week as indicated in 

Chapter 6 Section 6.7.6, Chapter 7 Sections 7.4.1, and 7.4.2. Because of these differences 

in the amount of computer usage in school, it would be helpful if the Ministry of 

Education issued clear policy guidelines to schools stating the number of periods per 

week for computer education. This will enable all students in schools with computers to 

receive equal time for computer lessons in the same way as time is allocated to other 

subjects. 

8.3.10 Integration of computers into the teaching and learning of traditional 
subjects 

Integrating computers into the school curriculum means introducing new methods and 

strategies of teaching and learning in the classroom. It provides students with a learning 

environment that is student centered. Previous researchers supported the integration of 

computers in the teaching of the traditional subjects (Dockstadder 1999; Mills and Ragan 

2000) because CIE offers considerable advantages to students in achieving more 

balanced learning outcomes. The research findings from my studies revealed that 

computers have been integrated and used effectively as a tool to help students solve 

complex mathematics calculations, and to help students to learn specific skills in various 

subjects. The findings indicated also that teachers used spreadsheets as a tool for 

manipulating accounting ledgers in a business education and accounting subject. 

Furthermore, the results showed that with databases, computer integrated education 

enables students to access relevant vast quantities of stored data on different subject 

topics as shown in Chapter 7 Sections 7.4.2 to 7.4.3. However, there were many barriers 

to the full-scale integration of computers into the teaching of traditional school subjects. 

Teachers reported a lack of training and information guiding the integration, and lack of 

computers and relevant support materials. 
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From the above research findings, it can be concluded that computer integrated education 

has an important part to playas an effective supplement to traditional teaching methods. 

Computer integrated education has the potential to be effective instructional mode when 

measured by the results of students' learning achievement. Furthermore, CIE appears to 

be more effective in individualized karning, group learning, whole class instruction and 

in problem solving. Another important value is that it involves individual student actively 

in the learning process. It enables the learner to proceed at his own pace, which has 

strong implications for the education of both slow learners and the advanced students. In 

this way, the computer has been viewed as extremely useful for remedial teaching. Since 

the findings from this study have provided valuable information regarding the move 

taken by teachers to integrate computers into teaching and learning traditional subjects, it 

is important that KIE embark on producing well-designed curricula that integrate 

computer technology into various subjects for effective utilization in secondary education 

in Kenya. 

There is ample evidence in the literature that when computers are integrated into the 

study of traditional subjects such as science they can improve students' learning. 

However, the potential for computers to improve learning cannot be realized unless two 

important things are in place. First, the teachers must be skillful in teaching in traditional 

ways so that they know how to motivate learners, how to explain things clearly, how to 

assess learning in appropriate ways, and so on. Second, the teachers must be very 

knowledgeable about the subjects they are teaching so that they can recognize when it is 

most appropriate to use computers as a teaching tool. The present study did not 

investigate either teachers teaching expertise or their knowledge of the subjects they are 

teaching so it not known how these factors may be limiting the use of computers by the 

teachers in Nyanza Province. 

8.4 How computers are used and reasons for using computers in the classroom 

Various patterns of how computers are used in teaching and learning were identified in 

this research. Firstly, there was instructional use of the computer as a tool for teaching 

computer literacy skills that was common in all schools. The computer applications listed 
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in the computer syllabus produced by KIE played an important part in the teaching and 

learning of different computer literacy skills. This included: 

• Using computers for teaching and learning word processmg, spreadsheet, 

database and programming; 

• Using computers as a remedial tool for students who lagged behind other 

students to do extra work or revise what has been taught; 

• Using computers for supplementary instruction for average students in the 

class; and 

• Using computers as enrichment for students who are ahead of the rest of the 

other students in the class; 

In addition, teachers indicated conducting classes in a teacher-centered approach and this 

involved: 

• Using the computer mainly for drill and practice, after which students learnt in 

groups of two, three, or four sharing one machine, and sometimes students 

used the machine individually during examinations. 

Moreover, teachers reported using computers for whole class instruction particularly 

when introducing students to a new topic, new skills or concepts as indicated in Chapter 6 

Sections 6.7.2 and Chapter 7 Sections 7.4 to 7.5. 

Secondly, teachers reported usmg computers to supplement classroom teaching of 

traditional subjects. Teachers stated that computers were useful tools for teaching some 

topics in the curriculum such as accounting, science, mathematics and English language 

especially communication skills, comprehension, grammar and spelling. Some teachers 

used computers for enrichment and extending topics beyond what is normally available in 

the curriculum as explained in Chapter 7 Sections 7.3.1. 

Some teachers indicated that they use computers because it facilitates easy and faster 

acquisition of knowledge. However, this study did not seek empirical evidence to support 

these claims. 
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This study has also shown that schools use computer programs to meet a great variety of 

educational needs, both in school and out of school, and that teachers believed that 

computer programs could make a significant difference in the quantity and quality of 

learning. Participants reported that computers provide benefits such as giving students 

experienc~s that would be difficult to provide in any other way, and providing the teacher 

with new information that helps to explain subjects such as English language better. Most 

of the English language teachers and students regarded computers as an important tool 

that helps students to learn new and difficult words by providing immediate feedback on 

any mistake they make. So the computer helps students to improve their English 

vocabulary, spelling, sentence structures, grammar and comprehension. It also helps 

teachers to vary their lesson presentation, and use practical work that students enjoy. 

Participants noted that computers stimulate students' imagination and offer experiences 

not provided by the teacher that help them to build on traditional subjects they learn. 

The use of computers is now an important part of secondary school life in Nyanza 

Province secondary schools where the data were gathered so there should be whole 

school integration for all subjects in the school. Teachers believed that the use of 

computers could produce a significant improvement of the educational results if they are 

appropriately used. However, good results depend on how the computers are used as a 

tool to help solve classroom problems. For example, one of the computer education 

teachers reported that "because my students are not performing well in mathematics, the 

computer helps me to teach topics such as statistics, graphs, square roots, cube roots and 

means etc. " Another teacher reported that "since I started using computers and since in 

form three students use MS Word their language has changed and this has helped to 

H·iden [heir vocabulary. " At the same time, a science teacher reported that "If I am using 

a computer during literacy classes I may make reference to the topic in my subject then 

students look at it in the computer. " Moreover, one of them said "I usually put the notes 

in the computer so the students come to the computer room and read it. It is like you give 

them a handout and they learnJrom it. I believe it helps them to learn on their own. " 
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Despite the computer being introduced in secondary schools in Nyanza Province only 

recently, and with all the shortcomings and lack of equipment and software, computers 

are making positive contributions to teaching and learning computer literacy skills and 

traditional subjects. There is urgent need for teachers to be supported by the school 

administration to integrate and use computers effectively. 

8.5 Training teachers to integrate and use computers in teaching and learning 

Previous researchers (Dugdale, 1994:249; Gobbo and Girardi, 200 I :68; Holland, 

2001 :245) have argued that in order to use computers effectively, successfully and 

appropriately, all teachers should be trained and need to be competent to use computer 

applications in teaching and learning. This study suggests that the effectiveness of 

computers as a tool for classroom instruction could be improved if teachers are trained 

and are conversant with the stages of the applications of computers in teaching and 

learning suggested by Jakobsdottir (2001:88-89). These stages include familiarity and 

confidence, integration and adaptation to other contexts and creative application to new 

contexts. My research findings showed that the majority of the Principal, and Heads of 

Department who participated in the investigation had no training in the use of computers, 

but the majority of teachers (95%) interviewed in the study institutions had some training. 

However, it must be remembered that the 20 secondary schools that provided data for this 

study represented just 4% of the total number of schools in Nyanza Province. As far as 

the researcher could ascertain, none of the other teachers in these schools had any 

training or experience in the use of computers in teaching and learning. 

Training of teachers in the use of computers could be a step forward in motivating them 

to change their beliefs about the use of computers and help them to utilize computer 

technology more effectively in teaching and learning. It would enable them to integrate 

computers into traditional subjects so as to improve lesson presentation. Although 

Jakobsdottir (2001:88) argues that changes from traditional methods of teaching could be 

difficult and time consuming, I believe that if all teachers are aware of the benefits and 

have the skills required to use computers effectively most of them will integrate it into 
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their teaching activities. In addition, other methods to overcome these obstacles would be 

to employ computer coordinators at the school level and provincial level to work as 

change agents, to provide a link between the Ministry of Education and the schools. 

These coordinators could also train teachers, provide technical support, organize schools' 

instructional computing programs and advise teachers as needs arise. 

Evidence from semi-structured interviews and the questionnaire survey showed that 

teachers would appreciate training in the use of computers as discussed in Chapter 6 

Sections 6.8 to 6.8.2 and Chapter 7 Section 7.8.2. Teachers need to know and apply 

computing skills relevant to students' abilities and level of education. They also need to 

be aware of technical problems such as trouble-shooting. Pre-service training of teachers 

in the use of computers could be promoted if all students in the teacher training colleges 

and universities were encouraged to use computers during their studies and during 

teaching practice. All the participants supported the need to attend short in-service 

courses and workshops. The interviews with teachers revealed that only 45% of them had 

attended an in-service course on computers. The effective utilization of computers 

requires up-dating teachers' knowledge on new developments in computer-integrated 

education . 

. 8.6 Technical and physical facilities, and problems with the use of computers in 

the classroom. 

As with adoption of any curriculum innovation, the use of computers in teaching and 

learning presents teachers with many problems and challenges. Teachers in the schools 

investigated experienced several difficulties that made the implementation and use of 

computers difficult, and sometimes impossible to achieve. Some of these problems 

included teachers' beliefs or attitudes and others were school-based problems. The 

findings indicated lack of enough computers for students, lack of teacher training, low 

level of confidence in the integration and use of computers, and lack of enough funds to 

purchase computer equipment as major problems inhibiting the effective use of 

computers in schools. Further results showed that 56% of the Principals had not 

338 



employed a technician. However, the presence of a computer technician would be 

important in encouraging teachers to use computers. All the participants reported that 

they needed technical support in hardware and software operations, maintenance and 

expert advice on the integration and use of computers. While some schools had a 

computer room or center, only 88% of the schools had a supply of electricity that was 

adequate for teaching and learning with computers. Other schools used power from 

generators that was not adequate for effective teaching and learning with computers. 

8.7 Views and attitudes of the participants about the value of computers in 

education 

The attitude of teachers towards computers as a tool for teaching and learning is an 

important determinant factor of the effective implementation and use of computer 

integrated education in schools. Since decisions about whether and how to use computers 

in teaching and learning are heavily influenced by the teachers' views and attitudes, and 

by their perceptions of the value and benefits of computer integrated education in 

motivating students to learn it was necessary to investigate their attitudes. While factors 

such as accessibility of equipment clearly influence teachers' attitudes, their willingness 

to incorporate computer programs in their lesson plans is also vital. This study has 

demonstrated that most teachers in the case study, the Principals and Heads of 

Department had a positive attitude towards the use of computers in teaching and learning. 

Some of the Principals (about 61%) rated the use of computers as excellent and good for 

the students, but 30% rated it as fair while 8% rated it as poor. At the same time, 89% of 

the Principals had a positive attitude about the impact of computers on students' learning, 

and 87% of HODs rated computers as valuable tools for classroom instruction. However, 

a few of the participants showed negative attitudes towards the use of computers in 

teaching and learning. This could have been due to a lack of suitable school environment 

for computer-integrated education, or due to teachers' traditional pedagogical beliefs and 

resistance to change. Therefore, in order to encourage teachers to introduce computer 

integrated education in teaching and learning administrators need to create a better school 

environment by providing more training opportunities, more workshops, technical 
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support and rewards to computer teachers. Then other teachers may eventually be 

motivated to integrate and use computers in teaching their subjects. 

The other research findings indicated that teachers believe that computers contribute to 

students' learning in various ways. Some teachers believe computers keep learners 

abreast with modem technology and make them keen and sharper in solving educational 

problems. Others agreed that using computer applications enables students to gain new 

ideas on various subjects, perhaps more than would be provided by the teachers. Some of 

the findings revealed that participants believed the use of computers introduced new ideas 

to teaching and learning, increased students' curiosity, promoted creativity, provided 

current information, and encouraged sharing of ideas through Internet and e-mail 

services. But others expressed opposing views and argued that although the computer is 

good for generating new ideas, it should not be used to replace the teacher and thereby 

cause unemployment for many teachers if it is integrated into subject teaching. This view 

could be attributed to fear of computer technology that some teachers have or due to lack 

knowledge of how to use computers or due to resistance to change. However, some of the 

findings suggested that computers do not help students with speaking skills whereas this 

is an advantage of radio and television/video programs. Others revealed that computers 

do not allow studentslteacher relationships, interactions or face-to-face discussion that 

can be achieved by a classroom teacher. 

The findings of this study have much practical significance for researchers, policy makers 

and teachers involved in the integration of computers in schools in Kenya. The overall 

qualitative and quantitative data from my study provide a useful basis from which to 

reflect upon the need to introduce computers in schools by the government. The study 

highlighted some of the current realities and future vision for computer-integrated 

education in Kenyan schools. 
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8.8 Suggestions and recommendations regarding the use of computers in the 

classroom 

On the basis of the results of this study, the following recommendations are made: 

8.8.1 Government Policy 

The findings of this study indicated that Government policy for the use of computers in 

public secondary schools in Kenya is not fully effective due to lack of written policy 

document and guidelines circulated to schools. Even though there was no official policy 

document on the use of computers in Kenya, the government officials interviewed 

reported that the Kenya Government supports the idea that computer is important. This 

study recommends that the Kenya Government should publish a policy document for the 

use of computers in schools, and guidelines on the policy implementation to be issued to 

all schools and field education officers. When drafting this policy, the government will 

need to take into account at least the following issues: 

• The need to provide a clear objective rational for requiring Kenyan school 

students to develop knowledge and skills in computing. 

• The question of whether computer skills should be developed III public 

primary schools; 

• The needs for appropriate teacher training. This training should be geared 

towards pre-service student teachers and re-training serving teachers; 

• The value of compulsory computer integration in science and mathematics 

subjects; 

• A clear plan for financing computer education III schools, curriculum 

development and an evaluation programme. 

• Plans for putting up computer laboratories and getting schools connected 

globally through the Internet. 

However, some important implications from this recommendation need particular 

attention: 
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• The govemment must set aside money for purchasing computers or develop 

realistic strategies for obtaining funds from outside sources; 

• The Ministry of Education must work closely with KIE and schools for the 

implementation of the computer integrated education policy; 

• The Ministry of Education must work closely with Faculties of Education at the 

universities and teacher training colleges to train teachers in CIE 

Therefore, the govemment needs to introduce a policy to make computer education 

compulsory for all students in secondary schools, and a clear guideline should be 

provided to Principals for the implementation of this policy. It should contain all the 

procedures necessary for effective implementation so that all teachers can be aware of 

what is expected in teaching and learning with computers. Lack of clear and appropriate 

policy guidelines for teachers affects the implementation of computers in schools. There 

is need for a policy document for the implementation of computers in schools. This 

should be similar to the policy implementation guidelines from the USA, UK, Hong 

Kong, Singapore and Australia (Pearson 200 I) that were reported in Chapter 2 Section 2. 

But the implication is that the govemment will have to address the following issues 

immediately if computers are to be used in schools effectively: 

• Encourage the training of computer teachers; 

• Provide financial assistance to schools for purchasing computers and software; 

• The Ministry of Education and Kenya Institute of Education to develop a policy 

guideline for schools, and provide teachers guide notes, students' manuals and 

textbooks for effective implementation of CIE. 

• The govemment should encourage the school community to be computer literate. 

The implication here is that the govemment will have to establish community 

resource centers where people could leam basic computer literacy. To seek for 

donors to assist in developing such centers, and to employ computer teachers. It 

will also require people to pay some fees for using computers. 
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8.8.2 Role of Kenya Institute of Education in developing eIE related materials 

Kenya Institute of Education was established to conduct research, design and produce 

curriculum materials for schools and teacher education below university level. This study 

therefore, recommends that: 

• The Ministry of Education in conjunction with Kenya Institute of Education 

should design secondary curricula that include the integration and use of 

computers in different subjects; 

• Kiswahili language should be promoted by using computers as in other languages 

such as English and French; 

• Curriculum specialists need to visit teachers more frequently to identifo the 

problems they are experiencing and receive suggestions for improvements to the 

curriculum; 

• KIE needs to identifo curriculum areas in all secondary schools subjects into 

which computers could be integrated and select experienced subject teachers and 

computer teachers to work with curriculum specialists to design and develop 

teaching and learning materials for CIE in schools; 

• Since most public secondary and primary schools may not be able to purchase 

computers immediately for teaching and learning, KIE should conduct research 

and develop computer curriculum for all grades that does not necessarily require 

practical work. This will enable all students to have theory classes in the same 

way as they do in other subjects to prepare them for practical work in future. 

• KIE should organize writing workshops for Kiswahili teachers to be trained in 

software design or assisted to write interactive lessons that the designers of 

software can use in order to produce interactive Kiswahili lessons; 

• Schools should be encouraged to look for other relevant computer materials from 

other countries such as South Africa which they can use in the integration of 

teaching traditional subjects, as it would be expensive to produce computer 

materials specifically for Kenyan schools. This would be less costly and a quick 

way of getting computer resources for many schools. 
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• The Government should establish a National Computer Technology Resource 

Center at KlE to deign and implement various training programmes, to offer 

advice to schools; to carry out evaluation of computer programmes in schools; to 

be involved in curriculum development for computer integrated education in the 

school curriculum; to act as documentation center for CIE; and to carry out basic 

research and development in new areas of computer technology; and to set up a 

link arrangement with international organization, institutions, for information 

exchange and staff development 

The above recommendations have the following implications: 

• Financial implications for organizing writing workshops and production of 

Computer Education materials such as teachers' guides, students manuals, 

course books and distribution to schools; 

• Time to plan for Kiswahili software project research, design and re-training of 

teachers, production of materials and dissemination of information and 

computer materials to schools; 

• Project team leaders and recruitment of local staff and resources for the 

project. 

8,8.3 Provision of computers in public secondary schools 

According to the Ministry of Education Officers interviewed, the government has no 

funds to finance computer education in secondary schools. This includes provision of 

computers to schools, and training of teachers in the use of computers. The high cost of 

computer equipment and support materials is an issue that needs to be addressed by the 

government. Firstly to promote the use of computer in the country and to help public 

secondary schools to implement computer education policy effectively. One of the major 

factors identified by the respondents that affected the use of computers in schools was 

h:k of computers in schools reported in Chapter 6 Section 6.6. Secondly, since the 

government of Kenya has no policy for financing computer education in secondary 

schools and in order to overcome the problem of lack of computers in schools, the study 

makes the following recommendations for action: 
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• There is an immediate need for the government to investigate viable ways of making 

computers available to schools so that schools could purchase enough computers for 

students and so that teachers could also own computers and use them at home to up

grade their skills. 

• The government should approach business communities to donate, computers to 

schools; 

• The government should remove all taxes on computers imported into the country to 

reduce the cost so that parents and politicians can donate computers to schools; 

• For effective integration of computers into teaching and learning. schools should 

have enough computers so that at least five students can use one computer as was 

suggested in the Secondary Computer Syllabus supplied to schools to allow or 

enhance accessibility by all students. 

However, the following implications need to be considered by the Ministry of Education. 

Firstly, the government will have to use its machinery to solicit funds from developed 

countries to assist schools with funds to purchase computers and related support 

materials. Secondly, the government will need to re-examine its budget to allocate some 

funds for secondary schools for computer-integrated education. Thirdly, the government 

will need to approach Non Governmental Organization to contribute computers to 

secondary schools. Fourthly, schools will have to put up large computer rooms for 

students to work comfortably with computers. 

8.8.4 Role of Principals in the integration and use of computers in schools 

There is need for each school to have a whole school policy for the integration of 

computers in the curriculum. By integrating computers into traditional subjects, effective 

utilization will be realized because many teachers will be involved in computer 

integration in teaching and learning. Teachers will also use computers to keep students 

records and analyze examination results. While the Principals will use computers for 

administrative work such as budgeting, correspondence, staff records, students admission 

records, examination ranking and other school programmes. It is therefore recommended 

that: 
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• In order to implement CIE in schools, all schools must have a clear written policy 

for computer-integrated education, and policy guidelines circulated to all 

departments, parents, PTA members and BOG members. 

• There is need for Principals to have a clear vision and personal investment in the 

idea of using computers for teaching and learning. There must be a passion in the 

Principals' mindset that the use of computers will help to improve the 

achievement and the education of students. 

• All Principals must be trained in computer leadership, and management of 

resources for teaching and learning, and to have some degree of computer 

literacy in order to appreciate the benefits of computer integrated education in 

their schools. By being computer literate they will be a role model for the staff 

and students to emulate for the effective integration of computers into the 

curriculum. 

• The Principal must establish a climate for change in the school and school 

system. The need for change must be clearly understood by teachers, students and 

the school community. In all CIE activities, collective decision-making should be 

employed so that everyone in the school community is actively involved. 

• In order to implement CIE effectively, a school has to involve the community so 

the Principals parents, PTA, and BOG must work cooperatively to proved 

computers for use in their schools. This means that important decisions about CIE 

have to be made by the people most affected and each school has to look at 

innovation in its own way. 

• All schools must have adequate funds for computer integrated education. There 

must be adequate funds for purchasing new computers and maintenance and 

repairs. 

In summary, there are various implications to the above recommendations that need to be 

addressed by the school administration. Firstly, since the Ministry of Education have no 

funds for eIE in schools, the school administration, parents, PI A, and BOG will have to 

start a school computer project to organize fund-raising for purchasing computers and 

other related materials. Secondly, Principals of schools will have to look for alternative 
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solutions to provide computers either by appealing to local personalities such as the 

politicians, civil servants and business people for donations of computers and other 

support materials. Thirdly, in order to implement CIE effectively in schools, Principals 

will need to have proper computer rooms fitted with all the required equipment. 

S.S.S Role of Heads of Department in the implementation of CIE 

As mentioned earlier in Chapter 6 Section I, Heads of Department are the academic 

leaders of subjects in their departments. From experience, most attempts at effecting 

change in classroom instruction fail because leaders have no plan at all or have no idea of 

how to implement the innovation. This study recommends that: 

• In order to support the school computer policy, Heads of Department must have 

departmental policy for computer-integrated education and all teachers in the 

departments must be informed accordingly. This includes having a departmental 

time table and clearly stated objectives for the integration and use of computers 

in education; 

• All Heads of Department must be re-trained in computer integrated education in 

their teaching subjects; 

• All heads of Departments must be re-trained in the management of computers in 

education for effective teaching and learning; 

• All Heads of Department must have at least a computer in the department. 

• Heads of Department must identifY training needs for teachers in their 

departments and develop a plan that will facilitate staff development programmes 

in computer-integrated education. 

Based on the above recommendations, the following implications need to be addressed 

by the school administration: Firstly, the Principals will have to provide funds and time to 

ensure that all Heads of Department are re-trained in CIE. Secondly, Heads of 

Department will have to develop an action plan. The plan should identify how and when 

the goals and objectives of CIE will be achieved and who is responsible. Thirdly, HODs 
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will have to establish goals and objectives of CIE in departmental teaching. Fourthly, 

HODs will need to develop a mission statement for the department. Lastly, HODs will 

have to initiate professional development in the department. This involves creating a 

framework that encourage teachers to critically examine themselves as professionals by 

using evaluation format of the lessons and what one needs to be a competent CIE teacher. 

8.8.6 Teachers' use of computers in the classroom 

Teachers are the most important resource in a school. They play an important role in 

curriculum implementation. Teachers should be sufficiently involved in computer 

application in class. Just getting some basic computer skills is not enough and will not 

provide teachers with computer skills to provide solution to problem of effective 

computer integration in class. Research from developing countries like USA and Britain 

suggest that teachers must be prepared to integrate computers into teaching and learning 

(Bitner and Bitner, 2002; Crawford, 2000; Zhao and Cziko, 2001; and Nisan-Nelson, 

200 I). Therefore, in order to achieve the goals of CIE in schools, this study recommends 

strongly for immediate action that: 

• Teachers must be trained to learn how to integrate computers into their teaching 

process. 

• Effective in-service teacher training course for serving teachers must be 

addressed by the government and under taken by the Ministry of Education at 

Provincial, and District level. The government must draw relevant programmes to 

ensure that all teachers are trained in CIEfor classroom instruction. 

This can be achieved by involving Inspectors of schools and teacher trainers such as 

computer experts from the computer colleges, and personnel from Faculty of Education 

offering computer courses to pre-service teachers. In addition, the researcher 

recommends that: 
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• The Kenya Institute of education in conjunction with the Provincial Director of 

Education in Nyanza Province should organize seminars and writing workshops 

at district level for teachers to learn and produce computer materials for various 

subjects, and to exchange views regarding computer-integrated education. 

• Principals should work closely with computer firms or companies to provide 

opportunities for teachers to attend workshops or exhibitions aimed at increasing 

the competency of teachers who are computer literate to receive advice on 

computer applications software. 

This can be achieved if the Principals getting information from computer firms about 

displays of new computer and other components, teaching and learning resources, open 

days, exhibition days and any education programmes useful for teachers to attend. 

Moreover, it is recommended that: 

• The Principals should adopt a much more flexible school based re-training 

model recommended in section 8.4 to motivate more teachers to use 

computers in teaching and learning. 

This can be attained if the school provides administrative support to teachers and to 

encourage them to have some time to attend computer lessons intended to refine their 

computer skills. The services of newly trained teachers with computer knowledge could 

play a vital role in bringing innovative ideas for using computers in teaching and 

learning. Or the Principals could invite experts from computer training colleges to retrain 

teachers. 

However, the following implications for an effective staff development need to be 

addressed by the school administration. Firstly, training needs of the staff as a group and 

the various individuals must be assessed accurately. The Principals will have to use staff 

appraisal and investigation to identifY teachers who really need re-training in computer 

integrated education. Secondly, training programme "vill require careful planning, so both 
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individual and group re-training must focus on recognized needs and must be monitored 

regularly. Thirdly, high standard of performance must be established and evaluated. The 

goals will have to be set for all participants. Fourthly, the Principals will need to readjust 

staff work time programmes to provide time for interested teachers to work in the 

computer room, and to provide incentive or reward to the newly appointed teachers who 

provide such services to staff members. Lastly, positive support from the Principal must 

be provided to teachers. 

S.S.7 Need for specific pre-service teacher training in eIE 

If teacher-education programmes are to achieve their goals of creating confident and 

competent classroom computer teachers there is need to consider the necessary 

components of the required skills and inherent motivation to use the computers 

effectively and widely in instructional settings. It is therefore recommended that: 

• All pre-service teacher education programmes must include computer literacy 

courses and CIE in various subjects. 

• Teacher training institutions and Faculties of Education in universities need 

to use computers in teaching to demonstrate their competency and serve as 

role models for their students to integrate and use computers. 

• Faculties of Education and teacher training colleges need to provide intensive 

training of all pre-service teachers in the integration and use of computers. 

Pre-service students must use computers during teaching practice and be 

assessed before joining the teaching profession. Such training should include 

special methods of teaching with computers, subject integration, lesson 

planning and preparing schemes of work, trouble shooting problems, and be 

able know the basic components of modern computers and peripherals as well 

as their main functions; 
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• The Teacher education programme at Maseno University as well as in other 

universities in Kenya should expand pre-service teacher training 

programmmes to include computer-integrated education for regular and part 

time students. 

This can be achieved by restructuring some of the present courses offered in the 

department of Educational Communication Technology and Curriculum Studies to 

another approach that would effectively provide integrated training programmes for a 

wide range of teachers. Such courses should include: 

• Restructuring the academic programmes for the Bachelor of Education degree and 

the Post Graduate Diploma in Education to in-corporate computer integrated 

education; 

• Design a new short certificate course programme to improve skills of teachers in 

methods of teaching and CIE; 

• Design a new degree programs such as BEd (Hons) in computer integrated 

education for serving teachers in specific subjects like Mathematics and Science; 

• Design a new Advanced Certificate in Education (ACE) in computer-integrated 

education. 

These new courses suggested are very important and the academic administration needs 

to consider them for implementation. In summary, there are at least five implications for 

the above that need to be addressed. Firstly, lecturers will have to be trained in computer

integrated education to be able to train teachers. Secondly, the University will have to 

recruit new staff and provide resources for teaching and learning. Thirdly, the lecturers 

will have to design course content for the new degree and certificate programmes. 

Fourthly, the University will have to provide funds for administration of the courses and 

staff remuneration. 

The other implication for the introduction of new courses is that of time. The training 

needs of teachers as a group and the various individuals must be assessed accurately. 
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There is need to consider the amount of time that it will take various individuals to master 

a concept or skill. Because people learn differently, some people take longer to learn a 

gi ven piece of knowledge than it does to others. This will require careful planning and a 

variety of approaches. To alleviate the problem of time, training institutions will have to 

develop modules for short time and further training for computer teachers that can be 

conducted during the university vocation, and also to provide evening classes at specific 

urban centers for teachers interested in the training. 

8.9 Re-training model for serving teachers in computer integrated education 

Teachers are central to effective teaching and learning in schools. They also represent the 

Their role in curriculum innovation requires knowledge in methods of teaching and use 

of resources to help improve classroom instruction. Thus, their preparedness and 

professional development is necessary for the success of any curriculum innovation. 

From experience, there are three major approaches to professional development of 

teachers in teacher education that focuses on serving teachers. These training can take the 

following forms short and long courses such as continuous on-the job training, short in

service training and the formal part time graduate degree programme that takes long time 

to be completed. This study recommends that: 

• In order to help more teachers know how to use computers and modern teaching 

methods, the PrinCipals should organize some short-term training courses for the 

teachers during school holidays .. 

In such a training programme, facilitators should be drawn from computer firms, 

computer colleges and universities or colleges of education training students in the use of 

computers. The components of the training contents should be in two parts. One part to 

concentrate on the basic computer knowledge including operating system (Window 98, 

Window 2000, Office series (Word, Excel etc) and the use of Internet. The second part 

should deal with helping teachers to integrate computers into traditional subjects, while 

those teachers with advanced training in computers should learn to make teaching 

software. To motivate teachers to attend the in-service training during the holidays, 
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academic credit should be awarded to those who complete the course, and a certificate 

offered by a recognized body such as the Kenya Education Staff Institute (KESI). 

• All serving teachers should be provided with on-the-job training in teaching with 

computers. The training should be offered during teachers' spare time while normal 

teaching work can be kept as well. 

The purpose of such training should be geared towards helping teachers to acquire the 

knowledge, skills, attitudes and ability if teachers are to use computers effectively in the 

classroom. Schools should have their own computer resource persons (experts) to run the 

course. The school should encourage teachers interested in computer in education to take 

computer home for the week-end or during school holidays. These and other approaches 

to staff development in the use of computer in education need to be expanded if 

computers are to achieve their potential in schools. 

Therefore, in order to realize effective implementation of computer integrated education 

in each school, there is a need for Principals of secondary schools in Nyanza Province to 

devise a method of staff development similar to the one suggested by Cooley (2001 :269-

282). The 'Teachers as Trainers Model' is a school based training method that comprises 

of four interrelated stages that include: 

• Needs Assessment; 

• Selection of Staff and Planning; 

• Process of Training; 

• Personnel and Program Evaluation. 

These stages of training of teachers in computer technology use are more than the usual 

staff development organized by the Inspectors from the Ministry of Education. The 

requirements for TTM include creating a common vision or goal, department and staff 

empowerment, cooperative planning to establish and maintain trust and credibility, 

spirited, freedom of communication, continuous assistance, shared responsibility, 

meaningful program, personnel assessment, and reward or recognition of achievement 
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(Cooley 2001: 171). The 'Teacher as Trainer Model' is appropriate for implementation in 

Kenya because it would help to promote effective utilization of computer technology in 

secondary schools. 

The 'Teacher as Trainer Model' is dependent upon creating and maintaining a 

transformational work environment. It is less costly than out of school in-service course 

organized by the Ministry of Education at regional centers and sending individual teacher 

to attend training in local commercial computer colleges. So the model would be suitable 

for training may teachers in the use of computers. When systematically implemented, the 

steps involved in TTM would provide an effective base for computer integrated education 

innovation. For example: 

Phase One: Needs Assessment 

A needs assessment is the first step in the 'Teachers as Trainers Model.' This requires 

identification of the subject topic areas that needs to be covered by the use of computer 

applications as tools for instruction. The purpose of using the tools should be explained 

clearly if for example they are to be used for mastery learning, motivation, introducing 

new ideas, teaching computer literacy skills etc. The 'Teachers as Trainers Model' should 

represent meaningful, honest discussion between Principal and Teachers. The goal of 

assessment needs to establish a common understanding of the teachers' teaching needs, 

after which arrangements for training activities are scheduled. 

From the need assessment, each teacher's profile could be developed to serve as a road 

map for future training. Such training could be based on individual need, interest and skill 

level in subjects and computer technology. The needs assessment staff profile, will also 

save time and money by focusing on specific subject requirements, at departmental level. 
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Stage two: Core Team Selection and Planning 

The Selection and planning team could consist of Heads of Departments representing 

subject areas, and senior teachers. Computer technology teachers could take the lead as 

trainer in training their colleagues on subject integration requirements. The team 

members should be competent and knowledgeable subject teachers capable of bringing 

change. They should also have a positive attitude and be able to implement computer

integrated education in the school. Planning for training of teachers could also include 

sending them to conferences or workshops and exhibitions that would provide them time 

to plan how to implement CIE in the classroom. 

Since Heads of Departments are expected to playa leading role in course development, 

they need to develop units that respond to students' interest and learning needs, rather 

than strictly adhere closely to national school curriculum. The team leaders must also 

work closely with the Principal in all matters of curriculum and staff training. Planning 

for training sessions, the topics, and other requirements need to be discussed with the 

Principal for support and encouragement. Principals must be involved because they have 

a very important role to play in the effective implementation of computer education in the 

school. Lastly the team members need to discuss with teachers the proposed topics for 

training and then design appropriate learning needs. 

Stage Three: Training session 

Stage three of Teachers as Trainers Model is known as "Delivery of Training" and 

consists of six inter-related components that include: 

• Conceptual framework: The selected trainers need to explain to teachers the 

relevancy of the training program in relation to their identified teaching needs. The 

training session should include opportunity for interaction between teachers and 

trainers, discussions on the outcome and benefits to learners, and explaining how CrE 

helps to improve classroom instruction. 
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• Guided practice and modeling: This involves active learning sessions In which 

trainee teachers deliver their work under the guidance of a trainer. The trainers' role 

is to provide guided support and encouragement. For example, a trainee might create 

a program on teaching a topic in accounts or mathematics. The trainers demonstrate 

how to create the program. The teachers then produce their own program 

incorporating concepts that will be useful for teaching for improving the subject 

delivery. The trainers will assess the work of trainees and advice them accordingly. 

• Evaluation pattern: The next stage in Teachers as Trainers Model is evaluation. It is 

very important for trainers, teachers and Principals to develop a uniform standard 

pattern of evaluation of the training aimed at the program goals and. intentions. 

Evaluation plays a powerful role in staff development and is a very useful tool as a 

basis for assessing each trainee's performance and the success of the training 

program. It should become a guide for teachers as they put into practice what they 

leamt during the training session. 

• Psychological and technical support: Teachers need psychological and technical 

support after attending a training program. This is necessary because the new ideas 

and teaching techniques acquired during the course must be put into practice. 

Trainees need to establish a date and time to meet and discuss experiences with 

teachers after training, and to address any problems and difficulties with effective 

implementation. There is also a need for discussion with the principal for the 

provision of administrative and technical support. A follow-up activity such as 

attendance at workshops, conferences, or tours to visit other institutions with 

adequate computer education programs could be quite encouraging and motivating to 

teachers. 

• Retraining of teachers: It is important that Education Officers and Inspectors of 

schools organize and provide adequate re-training courses for teachers in computer 

integrated education. A short re-training program could provide teachers 

opportunities to exchange ideas and experiences with other teachers from different 

schools on the use of computers. To promote change in curriculum innovation, 

Principals need to allow teachers to attend, provide support, reinforcement for re

training programs that teachers need for effective implementation of CIE. 
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• Reward and Incentive: Incentive and reward after training is the final component in 

the delivery of training phase. There is need for the administration to acknowledge 

and appreciate the achievement of teachers after training. Incentives and rewards have 

a motivational effect that helps to encourage teachers to work hard. This could 

involve presenting gifts such as certificates of recognition or some"kind of present 

(money or an item) or organized tour. This helps to build positive staff attitude and 

unity to improve better academic achievement in the school. 

Stage Four: Teachers profile and Training evaluation 

The last component of Teachers as Trainers Model deals with evaluation of the whole 

training program. Even if the Teachers as Trainers Model course is successfully 

carried out, there is a need to evaluate the whole program of activities. This involves 

examining the time spent on each course teachers need to incorporate their subjects 

into computer technology as a tool for instruction, the number of computers and 

support materials to be used, and financial implications. Accountability and 

evaluation need to be part and parcel of any teacher-training program. Therefore, the 

Principal needs to design an evaluation form to be completed by all teachers 

participating in Teachers as Trainers Model in order to involve teachers in decision

making. In this way, the Teachers as Trainers Model could serve as a powerful 

motivational tool for teachers and the school for effective implementation of CIE in 

teaching and learning. 

8.10 Limitations of the study 

This study claims that a comprehensive investigation on computer-integrated 

education was conducted, and it did make some successful and fruitful contributions 

on how computers are used in secondary schools in Nyanza Province. However, there 

were various limitations that came up during the course of the field research. 

Firstly, this study was limited to Senior Education Officers and Curriculum 

Specialists dealing with computers at National level. The respondents provided some 
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of the information that was required for this study but did not respond to other 

questions. For example, the Senior Education Officer did not have a list of schools 

with computers, and the Curriculum Specialist reported having produced only 

Computer Education syllabi for secondary schools. 

Secondly, the research was limited to public secondary schools that had computers in 

Nyanza Province focusing on Principals, Heads of Department and computer 

teachers. It excluded the participation of students, Parent Teachers Association, Board 

of Governors, and National Union of Teachers whose contributions are also important 

in the successful implementation of any curriculum innovation. This limitation was 

important because the researcher was able to collect the data within the shortest time. 

It also provided information required for "whole school" computer integrated 

education as suggested by Cornu (1996). 

Thirdly, there were some limitations in the data gathered from schools. Data were 

collected from all the respondents who were available and participated in the study. 

Since many schools in Nyanza Province were not using computers, the number of 

teachers who provided data was small. This problem was made worse when some of 

the questionnaires were not returned. The researcher was frustrated by the non

returned questionnaires because the information that would have been obtained form 

them would have provided varied data to add to the other findings. It also caused a lot 

of psychological frustration of why the questionnaires were not returned despite my 

visit to the schools concerned several times. 

Besides the small number of respondents, various components of this research limited 

it being generalized. The research was carried out within a few years of computers 

being introduced to Kenyan schools. Since the use of computers in administration and 

teaching is expected to improve over a period of years of experience, the situations 

reported here may change considerably in the near future. Moreover, the data analysis 

revealed some limitations within school administration that contradicted quantitative 
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information. So explaining whether teachers' beliefs and attitudes and practices 

would change with experience needs further study. 

Fourthly, while computer teachers reported their use of computers in teaching and 

learning computer literacy skills and some of them reported integrating it into 

teaching traditional subjects, it was not possible to investigate the actual usage of 

computers. It is possible that some of the teachers may have over-estimated their use 

of computers. The researcher did not observe teachers using computers in the 

classroom. It is necessary to understand more about the practices, views, attitudes, 

and beliefs of computer teachers' experiences with teaching and learning with 

computers in the classroom. By observing teachers and students, and understanding 

the pattern of use, researchers might be in a better position to identify other strategies 

that could help to encourage effective use of computers. This could also help to 

encourage other teachers to use computers as tools for classroom instruction. 

Fifthly, it should be noted that the quantitative findings have a limited duration with 

regards to relevance. The numerical data collected will be out-dated very soon, 

because as many secondary schools purchase computers and more teachers are 

trained in advanced computer skills and subject integration, more schools will 

implement computer integrated education. Therefore, it will be possible to obtain 

different results if similar studies are conducted in which teachers are involved in 

teaching and learning with computers. Teaching methods of the teacher changes with 

experience. The teachers who participated in the investigation had no prior exposure 

to computer-integrated education so there was limitation on results on methods of 

lesson presentation. 

Sixthly, the use of questionnaires as a research tool has limitations. For example, in 

this research, the findings indicated that 28% of the Principals had no exposure with 

computers, and the researcher was not able to ask them why they did not attend the 

in-service course like the other Principals who participated in the investigation. So 

getting all the required information is not always possible from questionnaires. 
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Lastly, all the participants in the study were involved in secondary education. It is 

important also to examine the use of computers in other institutions such as primary 

schools and teacher training institutions to determine how they differ from the 

secondary schools. For example, how do the factors affecting the use of computers in 

primary schools or higher education institutions compare with the results reported in 

this study. This could have provided rich data on various computer applications used 

by different groups for an evaluation of the effectiveness of CIE in these institutions. 

Nevertheless, the above limitations do not imply that this study is not valid. 

Discussing the limitations of research findings is a healthy exercise in educational 

research for identifying directions for the implementation of the findings and 

suggestions. Exposing the limitations also helps to generate and stimulate further 

investigation into similar problems. The data obtained were very useful and the 

objectives of the study were achieved since the findings indicated that teachers used 

computers to teach computer literacy skills and some had started using computer

integrated education. 

8.11 Suggestions for further research 

On the basis of the findings and limitations identified in this study, the following 

issues need further investigation. 

• Since a clear policy document for the use of computers was lacking, there is need 

to determine how best to formulate and promulgate this policy. 

• There is a need for teacher training policy guidelines to look into whether initial 

teacher education (pre-service) is sufficient to equip teachers for using computer 

integrated education or whether a major continuing teacher professional 

development programme in computing skills at school level or in-service courses 

would be effective. 

• Research is needed to determine whether there is a need for change III the 

secondary curriculum to accommodate computer technology. 
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• Research is needed in different school subjects to determine how computer 

education could be integrated into teaching and learning in the classroom. 

• There is a need for research to evaluate the impact of computer education as a 

subject in secondary school. 
, 

• Research is needed to determine whether computers should be integrated into 

some subjects such as mathematics, sciences, languages and commercial subjects 

and technical subjects only. 

• One of the barriers to the implementation and use of computers identified in the 

study was lack of computer equipment. Although the research established also 

that some Principals had hired computers for a fee, further research is needed to 

establish the cost-benefits of such transactions as opposed to schools purchasing 

their own computers. 

• While this study focused on the responses from Principals, Heads of Department 

and teachers, further qualitative research is required to examine the perceptions 

and experiences of students learning with computers in the same schools. 

• The study also concentrated on Principals, Heads of Departments and teachers in 

secondary schools excluding, primary schools, parent teachers association (PTA) 

and board of governors (BOG). Further research could involve these other groups 

and use a larger sample to determine if the findings of this study could be 

generalized. 

• Evidence from literature (Rice, Wilson and Bagley 2001:226) revealed that 

students learning with computers "felt they were better prepared for the demands 

that would be placed on them by the technological society of the 21 5t century 

because of the computer skills learned in their geography and world events 

classes." Further research is required to evaluate the effect of computers literacy 

courses on students graduating from secondary schools in Nyanza Province. 

• Since this study was a first step in examining the use of computers in pubic 

secondary schools in Nyanza Province, there is need to conduct a follow-up 

studies periodically to evaluate eIE in secondary education. 

• There is also a need to conduct a study to assess computer-training needs of 

teachers in primary and secondary schools. 
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• In view of the fact that the use of computers in schools has become both a 

pedagogical and political issue in developing countries, so the issue of the 

computer competence of school leaders is very important and merits an 

immediate assessment. 

• There is need for further investigation to find out why other schools in Nyanza 

Province were not using computers in teaching and learning. 

8.12 CONCULUSION 

The results of this study provided a range of information regarding the use of computers 

in public secondary schools in Nyanza Province of Kenya. Some of these findings concur 

with previous research findings in the literature. The findings of this study revealed that 

the government has an important role to play in any new curriculum innovation. In so 

doing, the Kenya Government developed a very brief policy for the use of computers in 

public secondary schools, but unfortunately did not distribute it widely, and provided 

only very limited funds to allow the policy to be put into practice. Consequently this 

study established that the current government policy towards the promotion of computer

integrated education is not fully effective. I was concemed about the lack of de finite 

government policy guidelines, lack of curriculum guidelines, provision of equipment, and 

policy regarding teacher preparation on the implementation of computer education in 

public secondary schools that could encourage teachers to use computers. In the past, 

many educational technology initiatives have resulted in disappointing outcomes due to 

lack of clear policy commitment (e.g. the school radio and television programmes). 

Nevertheless, the majority of the Principals of secondary schools that participated in the 

study had formulated policies for the use of computers. Some Heads of Department also 
, 

had departmental policy for use of computers in teaching some of the subjects. The 

findings from this research have implications for both computer-integration policy and 

practices. 

Furthermore, participants reported various factors that affected the use of computers 

effectively in teaching and learning. The first one concerned the lack of availability of 
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enough computers and software, and support materials. Initially, the introduction of 

computers into secondary schools was established with high hopes that computers 

would equip students with computer literacy skills similar to those of their peers in 

other countries. These hopes have been only partially fulfilled because only a few 

schools in Nyanza Province have computers. Although in 1996, with the assistance 

from UNESCO donations, the Ministry of Education supplied computers to a few 

selected national secondary schools and developed the computer syllabus. Some schools 

also went ahead and purchased their own computers as well but the findings indicated 

that this was not adequate. At present, however, the effective use of computers in pubic 

secondary schools is threatened by financial problems, particularly the high costs of 

purchasing new computers, and repair and maintenance of existing computers to cope 

with the large number of students in schools. With the rapid expansion of enrolment in 

schools combined with the financial constraints that resulted in declining government 

resources there is a serious problem of how to finance the purchase of computers and 

the repair of existing equipment. Cuts in government spending mean that the question of 

cost-sharing needs to be urgently addressed and alternative funding for computer 

integrated education must be devised. Availability of computer equipment would 

encourage teachers and students to use computers in teaching and learning in order to 

realize whole-school integration of computers in education. 

The study showed also that computers are not integrated and extensively used in the 

sample of secondary schools that participated in the investigation. However, all of the 

teachers interviewed were positive about the benefits and usefulness of computers as a 

medium of instruction. Effective integration strategies need to be devised and have 

emphasis on computers being used as a tool to improve students' learning of both 

traditional subjects and computer literacy skills. Some teachers noted that computers 

could also be used as a way of preparing students for the demands that would be placed 

on them by the technological world, because computers gives students skills that they 

need to have to compete for jobs in the world market. A study by Button, Cox, Stough 

and Taylor (2002:91) found that "companies tend to believe that there are simply not 

enough people in the IT core occupational fields to meet their growing demands." They 
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also reported that "economists argue that the IT work force challenge is the expected 

results of the rising importance of IT in the economy and the consequent demand for 

highly skilled core IT workers." The research findings from these scholars concur with 

those of the teachers in my study although it may not be possible for all students with 

computer literacy skills to get jobs. But given the situation in Kenya where there are few 

computer literate people, chances are that graduates of secondary schools have a better 

chance to get jobs if they are computer literate. 

Moreover, teachers reported many examples about the benefits of computer integrated 

education such as, that computer programs had helped to improve students' learning, 

particularly III language proficiency, communication skills, science subjects, 

mathematics, accounts and in technical subjects. Computer programs are also widely 

believed to motivate students to learn. The participants reported that students are keen, 

exited and more attentive to learn from computers. Although there were positive 

responses about the integration and use of computers, it should be noted that in any usage 

it is important for teachers to remember that computers serve limited roles and should be 

integrated with other tools and media in teaching and leaming. The use of computers 

alone will not provide for all the learning needs of all students. Students can also learn 

using different resources, including textbooks, libraries, experience, museums, videos, 

television, radio and audio tape recordings, human and locally available resources that are 

easily affordable. 

Furthermore, the study demonstrated that many teachers had not been trained in the use 

of computers so they lacked the prerequisite skills to utilize computer application tools in 

teaching effectively. Although some of them reported having participated in some in

service computer training, they indicated that it was too short and not very useful. 

Although these teachers had limited training, they were motivated to integrate and use 

computers in teaching traditional subjects such as mathematics, languages, science and 

accounts. However, according to Nisan-Nelson (2001:84) research has suggests that there 

"is a tendency for teachers to stay with instructional strategies with which they are 

familiar and comfortable" and may not be willing to change their teaching methods. So 
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prepanng teachers to use computers in the classroom goes beyond basic computer 

literacy. Gibson (200 I) stresses that teachers must employ a wide range of computer tools 

and software as part of their instructional repertoire. Therefore, pre-service training of 

teachers needs to pay particular attention of how to equip trainees with knowledge of how 

to integrate computers into the curriculum. Similarly, serving teachers need to be re

trained in the integration and use of computers. This training should begin just a few 

months after teachers have joined the teaching profession. The training should serve as an 

evaluation of the practical exposure of teachers to new developments in the field of 

computer technology programs and to serve as an assessment of the teachers' future 

prospects in classroom instruction. 

The data from both questionnaires and semi-structured interviews confirmed that the 

computer is a useful tool for teaching and learning. However, it was noted that a number 

of factors to be considered for the professional support for teachers attempting to 

integrate computers such as technical support, incentives, motivation and administrative 

support were very important in the effective use of computers. 

Moreover, the study indicated that the use of computers requires teachers to adopt new 

roles to help students pursue their own inquires when using computers. So teachers' 

instructional practices change from that of a traditional approach of teacher-centered to 

that of student-centered, in which the teacher acts as a guide, moves around the class 

helping students and plays the role of a facilitator of learning, while the learners are 

actively involved in their own learning; sometimes individually, or in a group or in 

collaborative learning. 

The research findings suggest that there is a need to conduct extensive writing workshops 

with teachers to design and develop various materials from traditional subjects for 

computer-integrated education. This could be done at provincial level attended by 

computer teachers. The participants would then be assigned the role of computer 

specialists who could provide a link between the curriculum center and the school. 

Although curriculum specialists based at KIE are extremely active in developing new 
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curriculum materials, there is not sufficient attention given to the design and production 

of computer support materials. The study demonstrated that only a computer syllabus had 

been produced and supplied to secondary schools. 

The study, therefore underlines the need for immediate action to improve training of 

teachers in the production of computer materials, provision of support materials, 

particularly teachers' and students' manuals, and creation of closer links between the 

Ministry of Education and school administration. The school inspectors need to identifY 

competent computer teachers to coordinate computer-integrated education to help all 

teachers. 

The research demonstrated that teachers in the case study institutions value the use of 

computers and would welcome more training in advanced computing skills to include the 

use of the Internet, and support from the Principals to enable them to utilize computers 

more effectively. The scope and mode of using computers in schools depends heavily on 

the Principals. The part played by the Principal in the whole school integration of 

computers helps to determine the effectiveness and efficiency and shapes the manner in 

which the computer could be utilized by teachers and students. Therefore, if CIE is to be 

effectively implemented in schools the teachers need support and they must be well 

prepared. 

The study also underlines the need for more research on the cost-effectiveness of 

alternative CIE strategies such as online learning and the Internet. Finally, the study 

confirms previous studies in developed countries (Cooley, 2001 :269-283; Maushack, 

Kelly, and Blodgett, 2001:419; Pritchard, 2001:294; Rice, Wilson, and Bagley, 2001:211-

228; and also studies conducted in Kenya by Kiboss (2000:199). These studies reported 

that the use of computers in schools has considerable potential as a means of motivating 

students to learn. They also demonstrated that Computer Education helps to prepare 

students for further studies in computer technology, improving the quality oflearning and 

teaching, widening access to new ideas, increasing students' motivation and raising the 

standard of education. However, this potential cannot be fully realized unless teachers are 
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motivated, and trained, and unless steps are taken to address problems identified such as 

inadequate computer resources, lack of planning time, and lack of support from the 

administration indicated in the study. These problems require, in turn, the financial 

implications of computer-integrated education to be fully examined. Only when these 

problems are overcome will computer-integrated education in Kenya be fully utilized in 

all schools in the country. 

Above all, the study suggests that simply using computers will not bring about all the 

desired changes in secondary education. The presence of computers alone will not change 

schools. But computers integrated into an effective learning environment and used with 

trained and competent teachers with a purpose will help in the improvement of classroom 

instruction for the benefits of students. The challenge for administrators and teachers is 

not only to use the computer for the sake of it, but to use it appropriately so that students 

learn effectively with the computer to realize important educational objectives. 
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9th July 2001 
4-13 House J akaranda 
478 Festival StrEet 
Hatfield 0083 
Pretoria 
South Africa 

The Permanent Secretary 
Ministry of Education 
Jogoo House 
P.OBox 
Nairobi 

Dear Sir 

Request to Conduct Interviews on Computer Education in Schools 

Appendix 3 

This is to inform you that I am currently a research student at the University of 
Pretoria in South Africa studying the use of computers in secondary schools. My 
research work includes field study to collect data that will form part of my PhD 
degree. The purpose of this letter is to request you kincjlyto grant me permission to 
interview the officers in charge of computer education programmes for schools. 

The information obtained from the Ministry of Education will be necessary for 
assessing how computers are used in teaching and learning in public secondary 
schools. This is important because one of the objectives for introducing computers in 
pubiic secondary schools was to ensure that students graduating from secondary 
schools were computer literate. This includes teaching them computer literacy skills 
and using computers in teaching and learning traditional subjects. Attached please 
find a few questions concerning the government role in the introduction and use of 
computers in public secondary schools in Kenya. 

Kindly study the questions carefully and provide answers to each question honestly 
and objectively. Please do not write your name on the questionnaire. Your response 
will be strictly confidential. 

Thank you in advance for the cooperation 

Yours sincerely 

Florence Y. Odera (Mrs). 



9th July 2001 
4-13 House Jakaranda 
478 Festival Street 
Hatfield 0083 
Pretoria 
South Africa 

The Director 
Kenya Institute of Education 
P.O. Box 30231 
Nairobi 
Kenya 

Dear Sir 
Visit to Kenya Institute of Education 

Appendix 4 

This to inform you that I am currently a research student at the University of Pretoria 
in South Africa studying the use of computers in schools. My research work includes 
field studies to collect information that will form part of my PhD degree. This is to 
request you kindly to allow me to visit KIE during the month of July 2001. 

The purpose of the visit will be to conduct interviews with you, and the Curriculum 
Specialist in charge of computer education programmes. The interview topics will 
include curriculum regulations on computer education, pedagogical issues, support 
materials, evaluation, teacher education and financial implication. 

The information collected will be treated confidentially and will only be used for the 
purpose of this research. 

Thank you in advance for the cooperation 

Yours Sincerely 

Florence Y. Odera (Mrs) 



9th July 2001 
4-13 House Jakaranda 
478 Festival Street 
Hatfield 0083 
Pretoria 
South Africa 

The Provincial Director of Education 
Nyanza Province 
P.O. Box 575 
Kisumu 
Kenya 

Dear SirlMadarn 

Appendix 5 

Pelmission to visit Secondary Schools in Nyanza Province for research 

This is to inform you that I am cun'ently a research student at University of Pretoria in . 
South Africa studying the use of computers in secondary schools. The purpose of this 
letter is to request for permission to conduct research in those schools using 
computers in teaching and learning with effect from the month of July to the end of 
September 2001. The field research is part of my PhD programme. Your cooperation 
will be highly appreciated. 

Thanking you for the cooperation 

Yours Sincerely 

Florence Y. Odera (Mrs). 



9th July 2001 
4-13 House Jakaranda 
478 Festival Street 
Hatfiel d 0083 
PretOlia 
South Africa 

The Principal 

Dear SirlMadam 

Appendix 6 

Visit to your school 

I am currently a research student at the University of Pretoria in South Africa studying 
the use of computers in teaching and learning. As part of my research work for the 
PhD degree, I will be carrying out field studies in selected secondary schools in 
Nyanza Province. 

The purpose of this letter is to request you kindly for permission to visit your school, 
first to introduce myself to you and to explain the purpose of the visit. Secondly to 
distribute questionnaires to you and the Heads of Departments in your school. Thirdly 
to request you to arrange for an interview with teachers using computers in teaching 
and learning. The exercise will take place from July to end of November 2001. Could 
you please inform your teachers and heads of department about my intended visit. 

The information collected will be treated confidentially and will be used only for the 
purpose of this research. The names of the interviewees, and the school will not 
feature in the research document. 

Thank you in advance for the cooperation 

Yours Sincerely 

Florence Y. Odera (Mrs). 



MINISrny OF ImIlCATION, S(;I~:N.ni ANI) TECIiNOI.OGY 
Appendix 7 

I.",.:rln!-: "Sc-:root.llu;". Khulnu 
1.:,I.o,.n.:: ){ humn 4';: I $7 
,,'II ,'1;III!'IIIi: pl..:u:tc '111:)(0 

PROYINC;·IAI. DlRFCTOR 01' t!llUc.',nON 
NYANZA 1'lWVINCIl 

ti •. _F~/r,l_~/.?3Le:l~§?) 
lIod "'·.Ile 

!'.o. Uox 575 
KISUWJ 

. ..1 I~~!.E.~h_. _____ . , 20 .<:.!' 

To 

All Headteachers 
Secondary Schools 
NYANZA PROVINCE. 

RE: PF!RNISSION TO CONDUCT RBSEARCH 

MRS. FLORENCE Y. ODEllA 

The above named has sought permission from the 
Provincial Director of £ducp.tion to conduct research 
in schools using computer in teaching/learning in this 
province with effect from 1~th July to the end of 
September, 2001. 

This is to inform youtha t permissioti has been granted 
by this office for .the research to be carried out by 
the above named. 

Kindly accord her every necessary assistance. 

Mrs. Odera will pay courtesy call on each District 
Education Officer prior to commencement of the research 
in a part icular district. 

(~~.O.) 
FOR PROVINCIAL DIR~CTOR OF F.DUCATION 
NYANZA PROVINCE. 

c c 

All District Education Officers 
NYANZA PROVINCE. 

.. 



Appendix 8 

Interview questions for Ministry of Education Officials 

l.Does the government have a policy on the use of computers in schools? 

If the answer is yes, what is this policy? 

If the answer is no, please give reasons. 

2.Do you have an official policy document on computers in education? 

3. Why was this policy adopted? 

4 .What steps have been taken to implement this policy? 
5. Who is implementing this policy? 

8.How is the implementation being monitored? 

9.What data exists on the success of this policy? 

1O.What are the major problems experienced with the implementation of the policy? 

II.What resources have been allocated to computer education in secondary schools in 
Kenya 

12.What evidence is available on the use of computers in secondary schools? 

13.What types of computer software are used in public secondary school? 

14. Why are the schools using computers for teaching and learning? 

15. What is the major role of computers in secondary education? 

I6.What evidence are there of any assessment of the actual utilisation of computers in 
secondary schools? 

17. What kinds of plan does the Department of Education have for the effective 
integration and use of computer in secondary education? 

18.Do you have budget allocation per year for the use of computers in public 
secondary school in Kenya? 



Appendix 9 

Interview questions for Curriculum Development Centre 

Section A. Questions for the Director: Kenya Institute of Education (KIE) 

l.Do you have curriculum guidelines concerning the use of computers in schools? 

If the answer is yes, what is this guideline? 

If the answer is no, please give reasons why not? 

2. What are the reasons for the guidelines? 

5. What is the pedagogical theory underpinning computer education in schools? 

6.Have you developed any computer support materials for schools? 

If the answer is yes, what type of computer materials have been developed 
for schools? 
If the answer is no, why have you not developed them? 

7.How many schools are supplied with computer support materials? 

8. What type of evaluation report do you have on the use of computers in schools? 

Section B. Questions for Curriculum Specialists in charge of computers at KIE 

I.What are the goals of computer education in secondary schools? 

2.What is your role in the introduction of computer education program for schools? 

3.How many secondary schools use computers in teaching and learning? 

4. What types of computer software are used in secondary schools? 

5.Which subjects are incorporated into secondary computers education programmes? 

6.Why have you integrated computer education into traditional subjects? 

7.What steps have been taken to design and produce computer support materials for 
schools? 

8. What kinds of computer materials have been supplied to secondary schools? 

9.What arrangements are there for re-training teachers to use of computers in teaching 
and Ie ami ng? 



10. Do you have a subject panel committee for computers in education? 

Il.What are the objectives of this committee? 

12. Why was it established? 

13. How often do you organise workshops for computer teachers to discuss and 
produce support materials? 

14. How many teachers have attended computer in-service course organised by KIE? 

15. What evidence is there on students learning with computers in secondary schools? 

16. Which computer application programs are they learning? 

17. What are the barriers/problems inhibiting the development of computer education 
programs for schools? 

IS.What kinds of feedback do you have from schools on students learning with 
computers? 

19. Which topics in your subject area do you think should be integrated into computer 
education? 

20. What is the amount of money spent on the following activities per year? 
Workshops on computer education 
Seminars on utilisation of computer programs at KIE 
Cost of running seminars outside KIE 
Subject panel meetings on computer education 
Production and distribution of computer support materials 

21. What recent evaluation report do you have on students learning with computers? 

22. What are the obstacles to the integration of computers in teaching and learning in 
your subject area? 



Field Research Instrument (1) 

Interview Sample questinn!! ror Principals or Secondary Schools 

The purpose of this interview is to lSSeS.5 the implement.ation and contribution of computer-integrated education in your school. 
You are kindly requested to answer lhe following questioru as objectively as yotl can. Your response will be strictly 
cunfldential. 

Section A, Personal Det:lils 

I.Name and Address of your school: 

2. Lucation of tho::: schoo!: 

t:rb~n 

:$uhurban 
'Rural 

3. Go:::nder: plcase tick appropriate box. 

·Foan I 
: Form 2 

D 

I I 
13 

7, Ye:1I"~ of teaching experience ___ _ 

H. Do you have expericncc with the we of computcr'? PIe.1..~e lid: one an.~wer only. 

!l have no ex )crienee 31a 
·r h.lve so e c.'!. e 'cncc 

ave a ot 0 c, 'e ce 

9,Toullength of service in this school in computer education: ____________ _ 

'"" ~" 

Participan!3 Number 

Appendix 10 

FOR OFFICE USE O:'l.'L \' 

VI 

\/2 

V3 o 
00 6-7 

VI o 

V6 
H 

9 
V7 10 
V, 8 II 
V9 I, 

VIO 00 13-14 

VII 0 16 

Vl2 0 17 



Ill. WIt;!! is the hig.hest ilcildemic qu;!tificiltion you have? Ple;lSe tick one only. 

I~~;:;~' 
~ I I 
IiiPd 

= 
IPhn 

t lers .. 

Sedlon B. Background lnrormatlon 

l.Information regarding the school 

a. How is the school managed? 

~Ub!iC 

! COWl unity 

b. What is the age of Ule school? _____ YeaB 

c. In wru..:h area is your Mehool tocated? 

I j 
d. Wh3t is the ,,;3tesory of tlus school? 

e. What IS the students' population in this school? 

170"."", 
4 00 
~)() 
Iiiiii:Ir 00 
-\bove 00(1 

f. How many girls are in your school? 

o , 
IO~lO 
2Q.:i"00 
3ilI-400 
4 -SOO 
SO iI dover 

DO "." 

V\-I 0 211 

VIS CO 21-22 

Vl6 Ii 
~. 

23 

I 
I 

VI7 0 2' 

VIS 0 25 

VI9 0 26 



g. How many boys arc in your school? 

,Non< 

o 
~J!l-400 
40 ~5tl 

50 and oyer. 

h. Haw m:my teachers are in YOlJr school'? ___ _ 

i. What is the percenUge of male md female teachers in YOlJr school,? 

======IJ 
C. Th~ sdl("'I.1 Pulic.v UII CmU[lutcl' Illtegrated Etlu~llti{ln 

I.Doe~ your school hav~ a policy on Cnmjluter education? Please tick one. 

lYe; 

11-10 

2. If the answer i~ ye~. wh;'!t is Ihe essence of fhe school policy on computers in education? 

3.If the answer is no, ple:ue stale the reasoru why'? 

._ ... _--.- .. _-_._----_. 

4. What priority is given to the integration and use of computen in teaching and learning in your school? Please tick one. 

Ii;'" I i 
5. \\11:1t ;lfe the reasons :lnd for this policy'? 

------------

V20 0 27 

V21 DO 28-29 

V22 
V23 

V2. 

V25 

V2G 
V27 
\'28 

V29 

V30 
V31 
V32 

0 

W 

!=P 
" ~ 

'-.LJ 

0 

rn rn 

30-31 
32-33 

3. 

35-36 

37-3~ 

39-4(\ 
41-41 

43 

4.:1--45 
46-47 
4~-~9 



G. WiI.:.! steps have been taken to implement this policy? 

7. Arc teachers implementing this polity? Plc;uc tic~ one. 

8. If the answer is 'yes, ' please explain how effective it is 

VerY effective 
ective .. 

I Not effective 

9. If the answer is 'no' pie:uc sute: the reason why it is not implemented effectively? 

Ill. \v It;H n:sources 

---------_. 

D. Financial rind RCSQun:c! allocatiun 

1.Compu\cn 3fe c;xperuive to purchase and maint.1in, whom do you think should be responsible fUI" the cost of computing in your 
~chool'? 

----------
-------,. 

2. Why dQ you think so? 

3. Do you think the Ministry of Educ::Jtion should provide funds for computing education in you school? 

~_n ________ ---+-1 
4. \1/hy do you dUnk so? _____ ... __________________ _ 

5. \.1IruJ1 is the cost of purchasing each of the computcn available in your school'? 

6. V/hat percent.1ge of your budget do you aUocate for: 

Purchase of new com ulcrs 
Purchase of software 
Rc air and malntcnance of c( ui mcn! 

(Any othcr p[ca~e explain 

V33 
\'34 
V35 

V36 0 

50· I 
52- 3 
54- 5 

56 

V37 0 57 

V38 5to1-S9 
\'39 EB 60-61 
V~1l ' .-, (,:!-f,J 

V41 ; (,4·(,5 

\'42 
1"-,,--, 

(,(j-G7 

HJ V43 cD 6x-G~ 

V44 0 70 

V45 U 71 
V46 . ! n 

IV47 r. 73 '-' 

IV4K C 7' V" , ' • ...J 7; 

V50 0 76 

V51 ffi 77·1'S 
V52 79·IHl 
V53 '-'-' 111-11"2 
V5~ I , t]·l!~ 

'--'- • ...J 



E. Availability or Media Computer Education support equipment 

I.How many of the foUowing equipment do you h.m': in your ~chool? 

I 
V55 85-86 
VlG 

.. 
87-88 

VS7 89-90 
V5S 91-92 
V59 93-94 
V60 95-96 
V61 97-98 

Comllulers 
Software_pach es 
Teachcl'$ 'de noles 
Srudents'manuala 
Com uter textbooks 
Diskettes 
Computer syUabus 

2.U·lh~ school h;t.~ computers. Ilk~se explain their working condition? 

V62 [J ~~, 

3.How many computc" ar~ av:lilablc for use by the following group of people in your school? 

~1I....1mi!J.i~traJj.".!l .... _. j-J VG3 OJ 100·101 
Te3chef~ _ \'64 I02·1u3 
Wnill.eots VGS UJ J04-Jt15 

4.If there an: no computers available, stale the reason wli)' not? VO< 

~ 
IOG-I07 

VG7 108·109 

IV6l! C~ 
1 !ll-l!! 

l. Arc til ... t:ompul..:ni being utili:tcd tlJ thei.r full "apacity? 

IVG' ~=:=~~~~.:~~~--= ____ l] [J 112 , , 
C.If th;; ar.5 .. • .. cr is y~, p:.: .. ~.;. c;'j:>lair. bridly V71.1 r-rl IB-II.! 

>-+-l 
V71 t±J 115-116 
\/72 117-ll~ 

7. If the answer to number 7 i! no, wh} :lre they not being used effectively? V73 

EE 
119-120 

V74 121-122 
V75 123-124 

.,.,'"'' 



F. The Use or Computers in leaching and learning 

1. \1/ho is in charge of conlputer education in your schoo!? 

lellU\Y PJ:in~al 
Cu cuu co rd' ato 
Senior teacher 

" 'ci:an 
t , lease " 

2.Are your teachers currently UlIing computers in ll:achinlY'leaming? 

3.If Ihe answel' is yes, what kind of program do they use? 

4. If they 3rt nOI using computers in teaching an), of the programs, please give the reasons why not? 

5. Does (he ~chool h;lve a timel:able foi' compul<:r lessons'.' 

6. If the an..~\Ver is yes, how many periods arc allocated to computer Ies.,ons per week? ________ _ 

7. In which subject .m:as ..... auld ),ou ~:lj' your t::H:hers mli:e the grcatest use of computm? You tan lid~ mor~ th;!n 'Jilt cat-:gOl),. 

~lD~~ES!~~;tiQll -----'--·r=-l 
SckIlce EduC4.tion 
'ceial Srud'e ducatio 

r... 17 ~ ducatjofl . 
eclutic;vGfa~ Edu(;;ltiOI1 -+-, 

"' du a 
Secret.uii!1 Work.lsrudie 
lAc,::ounl~ 

, 
d at've war' 

8. \"'11y do they u.~e computers in leaching these subjects? 

9. Do you COnsider computer progr3ms 10 be of value in making learning more effective: in your school? 

10. lfthcy arc valuable, pleJse give (easons why you think so? 

11. If you think thl:Y are nOI valu:l.ble plea.~e explain why not'? 

..... "" 

V76 0 1:!5 

V77 0 

V7' B V7' 

V'O 

~ V81 
vn ____ 1 

V83 CJ 

V,. 0 

V85 r-' 
V,. 8 VR7 
V," I i V" 
V90 

~ V91 
vn 

IV93 ij 
V,. m V'5 t±:J V96 

V97 0 

V98 
V99 
VIOO 

VIOl 
VIOl 
VI03 

126 

127 
128 

129-130 
131·132 
133-LH 

135 

1~6 .. 

137 
l" 
139 
140 
141 
142 
143 

'.4 
t45 

146·147 
141S·H~ 

150-151 

152 

153-154 
155-156 
157-15l! 

I ;9·16U 
161-162 
163-164 



12. How frequently do your srudents kam the foUo\\'ing progr:Jms? 

I ! k nc nl' 
Word Droce~sor 
Sorcadsh.eet 

al.1base 
,Prom-ammim! 

Ilhers ..... 

,il o et' es ta 'cabe 

13. State objettively aU the concrete measures that your 5chool has I.1ken in the implementation of compUl.er·inlegrated education? 

14.From your experience as a h.ead and professional Icacher, list !he me3.~ures you would take to ensure that computers are 
integrated and used effectively in )'our !lchool? 

---------------------
---------------------------------------
IS, 111 there tooperation bet\vem the teilchers. parenlli and the board of govemor on the inlegration Jnd use of computes in 
leacllingfleanung? 

~---------+--l 
J 6. lfthe a"~Wer is, what is tht:ir eontrihutinn t('l the introduction and use of computer~ in your school? 

17. If the answer is no, stolte the re3SOns why not? 

18.How do you think the u.~e of computers enh;mte learning. in the classroom? 

G, Training If! the use orco)mputer~ 

I.Have you ever been trained in (he we of computers? 

[~ __ . __ . _____ LJ 
2 U' the answer is yes, what w~s the durOltion of the Ir~ining? _______ _ 

3. Villal type of the training W;L~ it? Plels<: put a tick in the right place: 

d ' ( a(ve work 
Secretarial work 
Sub'ect teachinl! 

om uter 'te ;lCV Skills 

'" 

, .•.. "" 

V104 

§ 
165 

VIOS 16G 
VI06 167 
VI07 168 
VI08 169 

VI09 

~ 
l7tH71 

VIIO 172·173 
VlIl 174·175 

Vl12 

~ 
176·177 

Vl13 178·179 
Vl14 18t1-l:f1 

VIIS 0 lK2 

V1I6 [[j 183·IK4 
VI17 W 11!5'IIIG 

vila rn 1~7·lIn! 

VlllJ 1119·1YO 
V170 1';11·192 

V121 rn 193·194 
vln 11,611J6 
VI2.; LU 19i·!9i\ 

• 

VI24 0 199 

V12S ITJ 20n·2111 

V126 

~ 
202 

V127 203 
Vl28 204 
V129 205 
Vl30 206 



4. How irnporunt was the course to you? 

I I VIlI 0 207 

S.lfyou h3Ye not been trained, how did you know about the use of computers? 
V132 [0 208-209 

6. Since receiving your pre-seMce training, have you attended any other course in the use of computer in the classroom? 

Vl33 0 Ziti 

7. What is the pcrcellta~e of your teachers who i\re computer literate? ________ _ Vt34 OJ 211-112 

8. \\,h"l role should the school play in the training of teachers in the integrution ?;nc1 use of computers in curriculum instruction"! V135 [l 213-214 
V136 215-21 G 
VI)7 217-21K 

H. Technical and phy~1cal rroblenl~ 

l. v,'hat problems an: preventing you from implementing computer-integrated edUCOltion effectively in your school'! 

Limited ava..il~f equipmenl 
--,--
- VBi! 0 219 , . teae e " u,ok of fund> 

uek of .lime 
.1ck Icc " '" r-l lnck of aOll 'ale C uter m.1b:l"ials 

O'h'" 

V139 I : no 
V\40 B 221 
V14\ 222 
V142 

~ 
223 

V\43 224 
VI,14 27.<; 

2.Wh31 slep~ hOlVC you t3k.:n:o sol ..... e some oflhe problems? V14<; rn 22~-n7 
V146 ttl 228·229 
Vl47 LU 230-Bi 

3 How would you rate the availO1bility of computers facilities in your school? Please tick one only. 

I~oo, 
verage 

Above average 

V148 0 232 

4.Do you have a tedutici3n who can assist teachers with {he operation and mOlinlenanee of compuh:n? 

VI" 0 2ll 

'"'''''' 



S . .If you have a technician, to what extent is he/she able to maintain the equipment? 

fj 
6. If you do not have one, who provides technical services to your school? 

7. Wl\:11 measures w()ulcl you recommend Ih:ll will ensure that ~C1mputel"l! remain in CUiulanl r·\I/iclioning and u.~ahlc ~tiltc in your 
schoQI'! 

8. How many clil$lrooms are in this school? ____ _ 

9. How many o(your classrooms have been ficted with power points? ________ _ 

10. Computers require rooms with enough ventilators. free from dust and humidity, what 3mangemenl h .. ve you m3de for rhe care 
of your compu~7 

--------------------------
II. DOe.1 your school have del:trieity? 

12. Do you have a .:omputer centre? 

fY.~5 --
,Nu 

-(--

13. Who is responsible for m3naging the computer centre? _________ _ 

14. Is there Computer network J.ink.ages in the computer centre? 

VI5ll 0 234 

VIS! 0 235 

I 
VlS2 FP 23G-237 I 
VIS] _c_ j 23:<-2)') , 

! 

V1S4 00 240-241 

·1 VIS5 00 242-243 

Vl56 rn 244-245 I 
V1S7 246-247 
VISK W 248-2·H' 

Vl59 n 251.\-251 
,~ 

V!60 0 252 

Vl61 0 253 

VI62 0 



I. Attitude and Vlrws a.bout the value of computer'S 

1 ,Please express your overall view~ aboul computer education programme in teaching and learning in your schooL Tick one only. 

Iheellen: I:::J 
Id 

2. What is your opinion about the impact of conlpuler assisted education on srudcnts learning tr.Iditional subjects? 

3. VIl,at suggestions or recommendations would you make for the effective inlegr.ation and usc of computen; in (eaclUng and 
\e.1rning? 

VI63 0 255 

VI64 [] 

IV 165 § 257-251l 
V166 259-260 
'1167 2til-262 
VIG8 I : 26)-264 
I 



Heads nr Department Questionnaires (2) 

The purpose of this questiOMaire is to assess the utilization and contribution of computc:r~ 
integrated education in your department. You are kindly requested to complete this 

questionnaire as objectively as you can. Your response will be strictly confidential 

Respundents Nwnbef 

A. Background Inrormation 

1. Location of the school: 

Rural 

2.Gender: Plea.'ie tick appropriate box. 

!Female 
Male 

3. Age in years ___ _ 

" Marital Status: 

iSim~le 
5. Classes in which you teach: 

IForm I 
IForm 2 
: Fnrm ~ 
iForm 4 

6. Suhjecl<; you teach 

------------------------ ----

7. Years of teaching experience _____ _ 

8. Do you have experience with the use of computer? Plea'ie tick one an.,>Wcr only. 

I have no exoerience at all 
I have some e;.p~rience 
I have a lot of e~~rience 

9. Tatallength arservice in this school in computer education ___ _ 

I a.What is the highest academic qualification you have'? Please tick one only. 

AT/Diploma 
SA degree 
SSe 
SEd 
MA 
MSc I 
MEd I 
PhD I 

.... , ,/, 
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VI 

V2 

V3 

V4 

V; 

VO 
V7 
V8 
V9 

VIO 
'11\ 
VI2 
VI3 

VI4 

i I I, q·3 

o 4 

o 5 

; i i 6~7 

o 

, i .. -~ 

---, . ; 
~ 

9 
10 
Ii 
12 

13 
!4 
15 
16 

17-18 

VI5 U 19 

VI6 C 20 

VI7 ITl 21·22 



11. Professional Qualification: 

ITrained VIS 0 2;1 

'Untrained 

B. Departmental policy and practice 

I.Does your department have a policy regarding the use of computers? 

I~~s VI9 0 24 

2. If the answer is yes, what is this policy? V20 rn 25-26 
V21 27-28 
V22 29-30 

3. If the answer is no, please give reasons V23 rn 31-32 
V24 33-34 
V25 35-36 ---

4. What are the reasons for this polic}'? V26 E§ 37-38 
V27 39-40 ---- V28 41-42 

5.What priority is given to the implementation (If this policy? Plea.'Sc tick one (.lilly. 

IHigh J V29 I] 43 

Averas:te 
Low 

6.How are the teachers in your department implementing this policy? V30 m 44-45 
V31 m 46-47 
V32 LL.J 48-49 

-----
C. F1n:1ncial and Resources allocation 

I.Are there som~ fund:; set aside for the purchase of departmental equipment? 

'~:s "3 V33 n 50 , -, 

2. lfthe answer i:; yes, what is the source of this funding,? V34 DO 51-52 

3. If the answer is no, why not? V35 § 53 
V36 S4 
V37 55 

4. \l/hat is the amount allocated for purchasing of the following items for your department per 

year: 

Items KShs None 
Diskettes 
Comocter textbooks 
Sonware 
Comouters I 
Other related resources I 

V38 

I 
56-57 

V39 58·59 
V40 60-61 
V41 62-63 
V42 64-64 

,.,.:.!1 



D. Availability of Computers and related materials 

I.How many of the foHowing equipment do you have in the department? 

Computers 
Software oackanes 
Teachers wide notes 
Students' manuals 
Comouter textbooks 
Diskettes 
Com outer _s.yllabus 
Calculators 

2. How did you obtain the equipment and the software? 

Purcha.'ied bv the school 
Donation 
Suotliied bv the ~o\'emment 

3. How accessible are the computers to your teachers for use in the classroom? 

IVerv accessible 
Accessible -
Not accessible 

E. The u~e of climputel's by departmental staff 

I.Are teacher::; in your department using computers? 

rtes 
No 

2. If the answer is yes, when did they start to use computers in teachinglleaming? 

This ear 
Last 'car 
Two Years aeo 
:IJ"t.r.es y'~rs alO!:o_ 

I Four years a~o 
I Five years a£o I 

3. What are the reasons for using computers in teaching and 
learning? ____________________________ _ 

V43 66-67 
V44 68-69 
V45 70-71 
V46 72-73 
V47 74-75 
V48 76-77 
V49 78-79 
V50 80-81 

V51 
V52 
V53 

82 
83 
84 

V54 0 85 

V55 0 86 

V56 0 87 

V57 
V5S 
V59 

88-89 
90-91 
92-93 



4.Which types of computer software program do teachers use in the department? 

5. How do they use the programs? 

6.What do you see as the major advantages of using computers in classroom in~truction? 

7. Which of the following computer software tools are useful for your students? 

Word processing 
~p~eadsheet 
Database 
Programming 
Com uter games 

8. One of the objectives of introducing computer education into secondary schools in Kenya is 
to teach computer literacy skills. Indicate by a tick which of the following skills your students 
learn: 

Word processor 
Spreadsheet 
Datab:1Se -Programming 
Any other please specdy 

9. How often do the teachers in your departmt:nt use computers in teaching and learning? 
Please tick one only. 

Once a week -, 
Twice a. week 
Three Times a week 
Four Times a week 
Fi ve Times a week --

10. Describe briefly the role of computers in your departmental te:lchinglleaming? 

... _ ..... - ..... __ . __ ._-----------

11. Describe briefly the impact of the computer program you use on students learning gains? 

F. Integrating Computers into the teaching of subjects. 

i.What steps have you taken to integrate and usc computers in your departmental subjects? 

2. How would you rate the integration of computer programmes with your departmental 
subjects? 

iExce!!en! 

~f.oo, 
;Verv Door 

""'.!I 

V60 

~ 
94 

V61 95 

V62 § 96 
V63 97 
V64 98 

V65 

ffi 
99-100 

V66 101-102 
V67 103-104 

V68 

I 
105-106 

V69 107-108 
V70 109-110 
V71 111-112 
V72 113-114 

V73 115 
V74 t- 116 
V75 117 
V76 I- 118 
V77 t 119 

V78 0 120 

V79 
V80 
V81 

V82 
V83 
V84 

V85 
V86 
V87 

m , I 

tu 

EE 

V8S 0 

121-122 
123-124 
125-126 

127-128 
129-130 
131-132 

133-134 
135-136 
137-138 

139 

----_. 



3, In which subjects do you think teachers from your department could make use of computer 
integrated lessons effectively? 

4, Why do you think so? 

5. Have you incorporated computer lessons into the school timetable? 

6. If yes. how many periods per week do the students learn with computers? ____ _ 

7. If no, please give reasons. 

G. Training in the use of Computers 

I.Have you had any kind of training in cotnputeruse'? 

2. If the answer is yes, what was the duration of the training? _______ _ 

3. What type of the training was it? Please put a tick in the appropriate-answer. 

~9ministrat:\'e work 
Secretarial work 
S\1.Qlect teachin~ 
Comout" Lite,acv,~ :S"ki",--I"I"'-+ __ -l 
@M:H_ -'------' 
4. How important \vas the course to you? 

!Very useful 

5, If the training was useful, describe briefly how it has helped you in teaching and learning 
with computers 

6. Given your present training do you consider yourself professionally competent to integrate 
and use computers in tt:aching in the classroom? Please tick one of the follo\ving: 

VerY competent 
Competent 
Not comoctent 
Require more relevant 
No opinion 

V89 r- 140 
V90 141 
V91 r- 142 
V92 143 

V93 § 144 
V94 145 
V95 146 

V96 0 147 

V97 0 148 

V9S § 149 
V99 150 
VIOO 151 

VIOl 0 152 

VI02 [[] 153-154 

V 103 

~ 
155 

VI04 156 
VIOS 157 
VI06 158 
VI07 LJ 159 

VIOS 0 160 

VI09 § 161 
VII0 162 
VIII 163 

V112 0 164 



7. Since receiving your pre·service teacher training which of the fClllowing courses have you 
attcnded please tick what is appropriate: 

Computer in~service course 
COfUJLuter worksh~ 
Com outer seminars 
Comouter·based curriculum 
An other. clease 

8. What is the percentage of teachers in your department are computer literate? 

9. In your opinion. what role should the department pllly in the training of teachers in the 
integratiCln and use of computers in your subject areas? 

H. Physical Cacilities and technical problems 

I.Outline the factors inhibiting the integration and u'se of computer~ by tht teacher~ in your de 

hLack of adeguate comouters 
Lack of trainin'L 
Lack of software----'Lacka~es 
Lack of sunoort materials 
!.3ck of interest 1 
Lack of time ._-
2. What steps have you taken o;olve some of the problems? 

3.What kinds of technical support does the department need to use computers effectivelY? 

VI13 

~ 
165 

VI14 166 
VI15 167 
VI16 168 
V1l7 169 

V1l8 CD 170-171 

VI19 § 172 
VI20 173 
VI21 174 

'1122 r. 175 
VI23 

~ 
176 

VI24 177 
V12; 178 
VI26 [] 179 
VI27 180 

VI2R 1-1-' 181-182 
VI29 EB 183-184 
VI30 185-186 

V 131 8 187 
VI32 188 



4. Whom do you think should provide technical services to your department? 

5. Why do yCIU think so? 

6.What facilities are available for your teachers to use computers in teaching and learning? 

7. What is the condition of these facilities for effective utilization of computes? 

Very adequate 
Ad~~uate 
Not adeauate 

I. Views about the value of computers as a tool for classroom instruction 

1. How valuable is computer-integrated education to your departmental teaching and learning 
process'! 

Verv valuable 
Valuable 
Not Valuable 

. 

2. What do you think are the major contributions of computers to b1udt:nts It:aming? 

------------------_.-._---
3. Could you list some of the disadvantages of computers a~ a tool for classroom instruction? 

4. What is your view about the potential of computer programs introducing new ideas to 
teaching/learning'! 

-----_._._._ .. _._-----------------

5.What is your attitude towards the integration and use of computers in teaching and learning? 

VerY positive 
Po.<;itive 
Ne~ati\ie 
Not sure 

6. What suggestions or recommendations would you make for the effective integration and 
use of computers in teaching and learning in the classroom 

VI33 U 

VI34 § VI3s 
VI36 

VI37 § VI38 
VI39 

VI40 0 

VI41 0 

VI42 rn VI43 
VI44 

VI4s § VI46 
VI47 

VI48 0 

VI49 0 

VlsO 
VISI 
VIs2 
VIs3 
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190 
191 
192 

193 
194 
195 

196 

197 

198· 
199 
200 

201 
202 
203 

204 

205 

206-207 
208-209 
210-211 
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Secondary teachers semi-structured interviews 
List of interview topics 

Appendix 12 

A. Personal Details, _____________________ _ 

I.Name of the School _______ Address ___________ _ 

2.Location of the school: Rural--- Urban Suburban --

3. Gender: Male--- Female 

4.Age range __ _ 20-30 -- 31-45-- 46 and above ---

5. Number of years of teaching ---1-5 __ 6-10 II-IS _ 16+ 

6. What grades do you teach? __ . 

7.Subjects you currently teach __________________ _ 

8.Total years of teaching in this school in computer education _____ _ 

9. Do you have experience with the use of computer? 

I have no experience at all 
I have some experience 
I have a lot of experience 

10. What is the highest academic qualification you have? Please tick one only. 

ATIDiploma 
IlA degree 
BS, 

Bed 
MA 
MSc 
MBA 
Med 

II.Others please specify _________________ _ 

12. Professional qualification: 

Trained teacher 
Untrained teacher 

13. Total number of students you teach per c1ass ____ _ 



14.Number of computers in your class ____ _ 

15.Types of computer software you use ____________ _ 

B. Classroom use of computers 

I. Why do you use computer? 

2. How do you use the computer? 
3.Planning for teaching and learning with computers 

preparation, schemes of work, lesson plan, 

C. Computer Iutegrated iustructional applications 

I. General applications in teaching/learning 

2. Software used by students: kinds of programmes used e.g. 
word processing, spreadsheet, database, graphics, programming. 

3. Students Knowledge of the basic/advance computer literacy skills: 
knowledge of the general computer operations-hardware, 
operating system software and the use of mouse; 
knowledge of software-word processing, spreadsheet, database and; 
basic programming. 

4. How students learn with computer: 
individually, small group (cooperative learning), 
whole class (mass instruction), 

5.Teachers' knowledge of the basic/advanced computer literacy skills indicated in 
number 5 above. 

6. How much do you use computer (please indicate lesson/periods per week) 

7. How you integrate computer into subjects you teach: 
as the main lesson presentation, introduction, enrichmement, 
or for summary and remedial work. 

8. Value of using computer: 
a. how valuable is it to you? 
b. benefits and 
c. limitations 

9. Reasons for integration and use of computer in teaching and learning: 

a. literacy skills: word processing, spreadsheet, database, programming. 
b. curriculum subjects: mathematics, science subjects, social studies, 

languages, graph ics and any others 

10. Impact of computers on students learning, for example: 



students recall what they have learnt, discuss what they learn, 
helps them pass exams, motivates them to learn, improve communication 

skills 

II.Role of computer in the classroom 

to learn about computers, computer literacy, 
instructional tools for curriculum subjects, remedial work, 

e-mail services, keeping students records. 

12. Effectiveness of computer-integrated education in teaching and learning. 

Teaching certain topics which are hard to teach without such aids; 
Reinforcement tools to teachers work, another teacher in the classroom, 
Introduce new ideas and variety into teaching and learning; 
Increases students knowledge of the subject 
Introduce new teaching methods; makes students pay more attention; 
and are motivated to learn. 

13. Problems and difficulties with use of computer: e.g. 
access to equipment, availability of support materials 

C. Factors affecting use of computers: lack of awareness/information; 

lack of access to equipment, time factor, cost of support materials 
negative attitudes towards the computers. 

D. Factors encouraging teachers decision to usc computers. 

e.g. suitability of programs; school policy, potential appeal to 
teachers/students; the degree of fit with the curriculum; 
information from colleagues. 

E. Teachers' views and attitudes towards the use of computers. 

Views about its effects on: students' motivation to learn; 
Increasing knowledge; widening access to education; 
Introducing new ideas; improving learning; 
increasing students' attention; improving communication skills (e.g. 
writing skills. grammar, vocabulary, composition, creative writing); 
facilitation of learning and remediation of learning 

F. Training in the use of computers 

Teacher training courses on computers in education 
In-service courses attended; 
Induction courses within the school; 
Workshops and seminars, 
Others please specify 



G. Selection of software and other resources 

I. By who. where and the quantity and quality 

2. Which area of the curriculum would you prefer to be covered by computer
integrated education? 

3. How should it be done? 

4. What improvements would you suggest for the effective integration and utilization 
of computers in the classroom? 


