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ABSTRACT

The principal objective of the existing educationligy on ICT is imbedded in three
documents namely; e-Government Strategy, NatidDal Policy and Sessional Paper No. 1
of 2005, a Policy Framework for Education, Trainemgd Research to integrate ICT in the
delivery of education and training curricula. Aadioig to policy makers, information and
communication technology (ICT) integration takesgel when teachers know how to
incorporate and use ICT to teach in the classrddre. purpose of this study was to examine
factors influencing information communication teology integration in curriculum
implementation in secondary schools in Gilgil Suli@ty, Kenya. The study sought to
determine the influence of availability of ICT iabtructure, teachers’ use of ICT
infrastructure, teachers’ knowledge of ICT and hems’ attitudes towards ICT on ICT
integration. The study employed the descriptiveaesh design. The target populations for
the study comprised 697 teachers and 49 schootipais (total = 756) from the 49
secondary schools in Gilgil Sub-County. A sampie 9f 254 at a confidence level of 95%
and margin of error 5.0%, made up of 25 princigald 229 teaching staff was used. Primary
data was collected using the teacher’'s questiomnand an interview guide for school
principals. Expert opinion by the supervisor wasgdt for the research instruments to ensure
their content validity and reliability tested aftére instruments had been pilot-tested on a
sample of 20 teachers from 4 schools. The colledtd was analyzed with the aid of the
Statistical Package for Social Sciences (SPSS)idei&l. Descriptive statistics involving
percentages and mean scores were generated tonohetevarying degrees of response-
concentration and regression and correlation aesly®nducted to establish whether the
independent variables in the study influenced tbgeddent variable. The study established
that most of the schools had computers. The typesroputers available in the schools were
mainly desktop computers. All the computer-relateddware was either unavailable or
largely inadequate in the schools. A significantsipee relationship existed between
availability of ICT infrastructure and ICT integiat in curriculum implementation in
secondary schools in Gilgil Sub-County (r=0.68, 88). On teachers’ use of ICT, it was
established that on average, teachers used congafteare more often than they used the
hardware. There was a significant positive relaiop between teachers’ use of ICT
hardware infrastructure and ICT integration in muwium implementation (r=0.68; p<0.05)
and teachers’ use of ICT software infrastructurel d€T integration in curriculum
implementation (r=0.66; p<0.05). Also, there wasigmnificant positive relationship between
teachers’ knowledge of ICT and ICT integration mrrculum implementation (r=0.49;
p<0.05) and a significant, positive correlationvietn teachers’ attitudes towards ICT and
ICT integration in curriculum implementation (r=8;1p<0.05). There is therefore need for
all the stakeholders in the education sector to f@nds in supporting the schools to acquire
the requisite ICT infrastructure if the ICT in edtion Policy (2006) is to be effectively
implemented in schools. The study further recomraetitat teachers be provided with
technical assistance because this assistance raagl@ithem with up-to date equipment in
the new world of technology. Tteachers should dls@iven sufficient training on ICT use
and integration into teaching and learning processe

Xii



CHAPTER ONE
INTRODUCTION
1.1 Background of the Study

The potential of information communications teclogy (ICT) to enhance human
capabilities and revolutionize the management ganizations was first realized in
other sectors of human society, mostly in the rssnworld and the military, other
than in education (Ray & Davis, 1991). The impoctaf ICT contribution is also
widely recognized both in the workplace and at hdiawes, 2001; Prestoet al.

2000). These examples are just a few pointers wshichw that ICT is becoming a vital

enabling tool that can no longer be ignored inrtirning of schools.

The rapid growth in ICT has brought remarkable gesnn the twenty-first century, as
well as affected the demands of modern socigfilzgabeng-Andoh, 2012). ICT is
becoming increasingly important in our daily livaad in our educational system.
Therefore, there is a growing demand on educatiosétutions to use ICT to teach the
skills and knowledge students need for the 21stucgnRealizing the effect of ICT on
the workplace and everyday life, today’s educatiamstitutions try to restructure their
educational curricula and classroom facilitiespiider to bridge the existing technology
gap in teaching and learnin@uabeng-Andoh, 2012). This restructuring process
requires effective adoption of technologies intasemg environment in order to
provide learners with knowledge of specific subjacgas, to promote meaningful

learning and to enhance professional productiviigngei, 2005).

Modern technology offers many means of improvingckeng and learning in the
classroom (Zindi and Ruparangan@8,11). Technology can play a part in supporting
face-to-face teaching and learning in the classro@iong et al., 2006). New
technologies have the potential to support educamoss the curriculum and provide
opportunities for effective communication betweeachers and students in ways that
have not been possible before (Dawes, 2001). ICAducation has the potential to be
influential in bringing about changes in ways o&dking (Zindi and Ruparanganda,
2011D).



The purpose of ICT in the educational curriculumerghancing the learning process
through the interaction of resource materials drednmhature minds of the teachers and
the course contents of the curriculum (Obunadik@092. Many researchers and
theorists such as Grabe and Grabe (2007) assérthihaise of computers can help
students to become knowledgeable, reduce the anufuditect instruction given to
them, and give teachers an opportunity to helpetsiadents with particular needs.
While new technologies can help teachers enhamiegbhdagogical practice, they can
also assist students in their learning (Zindi ang&angand®011).

Technology is a channel for helping teachers tornamicate better with their learners.
But teachers can use technology in their classroehen they are first and foremost
informed and knowledgeable (Doering & Robleyer, @01ICT training has an
important influence on how well ICT is embracedhe classroom (Baylor and Ritchie,
2002) Tondeur et al., 2008). Meaningful technology integration into peoigg
depends on how teachers plan for and use it icldssroom for effective instructional
delivery (Mukuna, 2013), their attitude towards quter use (Demetriadet al, 2003)
as well as improper instructional reforms basedimproper pedagogical beliefs
(Selwyn, Dawes & Mercer, 2001J.eachers' efforts to integrate ICT into the school
curricula are often limited by barriers that arhei extrinsic to teachers (for example,
lack of access to hardware and software and ircserffi time to plan ICT-mediated
instructions) or fundamentally rooted in teachbediefs about teaching and learning or
both (Ertmer, 1999; Pelgrum, 2001).

Educational institutions in Kenya in the*&dentury, just as in other parts of the world,
are increasingly becoming complex multidimensionatganizations requiring
tremendous input in terms of human, financial ahgspcal resources. Such school
working environments are bound to overwhelm thditas of today’'s teacher and
administrator if they are not aided in the perfonc® of their duties. These
developments demand therefore that educationatutishs modernize their tools of

conducting business to enhance the effectivenessrotulum implementation.

From early 1990s, increasing numbers of secondahpds in Kenya acquired
computers for use in the institutions. The initiatiwas partly due to pressure from
parents, communities and politicians. Some of thrauters installed in these schools
came in the way of donations (Kavagi, 2001; Sctf87). In Kenya like most

2



developing countries, ICT usage is still limited domputer literacy training. The
present ICT curriculum merely deals with ‘teachiaigout computers’ and not how
computers can be used to transform the teachindeanding in our schools (Muriithi,
2005).

Despite the central role occupied by administratiothe schools, for a long time there
has been little emphasis on the “effectivenesssjadl ICT in the Kenyan schools.
However, since the turn of this century, the Kengovernment has been working
towards the realization of transforming all edumadil institutions in the country to be
ICT compliant as attested by the interest showrd@h in a number of government
policy documents (Republic of Kenya 2005a) and aldbe Jubilee Manifesto. Amidst
this favourable gesture from the Government of Ketyy embrace ICT, this study
therefore was therefore designed to examine factoffiencing information

communication technology integration in curriculumplementation in secondary

schools in Gilgil Sub-County, Kenya
1.2 Statement of the Problem

It is pertinent to note that educational systemsldwide are vigorously pursuing the
integration of ICT as a means of keeping abreast thie rapid technological changes
associated with a knowledge-based economy. Theaédacsystem in Kenya is no
exception to these emerging pedagogical changeashwiave subsequently prompted
the government to introduce several e-initiativelated to the integration of ICT in

learning and teaching. Due to ICT’s importancedoisty and possibly in the future of
education, identifying the possible obstacles toittiegration of these technologies in
schools would be an important step in improving dbality of teaching and learning.
Although educators appear to acknowledge the vafukCT in schools, difficulties

continue to be encountered during the processadapting these technologies.

Kenya’'s Ministry of Education’s (MoE) ICT option per (Republic of Kenya, 2005b)
suggests that ICT integration concepts used INTthE model can be adapted for
secondary school teachers and students. The Nhat©maPolicy also recognizes the
potentials of ICT in education by emphasizing inédign of ICTs in teaching
curriculum at all levels of education. In additiaine Ministry of education has a

National ICT Strategy for Education and Training 2006 which highlights the



potential of ICT to help address emerging challsngech as overcrowded classrooms,
high Pupil Teacher Ratios (PTRs) particularly imsly populated and semi-arid
areas, shortage of teachers on certain subjectseas, and relatively high cost of
learning and teaching materials. However, 8 yeamsndthe line, only 44 out of 49

secondary schools in Gilgil Sub-county have ingththe ICT integration where 7 out
of the 12 are private schools. This study investidahe factors that influence the
integration of Information and Communication Teclogy (ICT) in implementation of

curriculum in Kenyan secondary schools.
1.3 Purpose of the Study

The purpose of this study was to examine factoruencing information
communication technology integration in curriculumplementation in secondary

schools in Gilgil Sub-County, Kenya
1.4 Objectives of the Study

The study was guided by the following objectives.
1. To establish the extent to which availability ofTiinfrastructure influences ICT
integration in curriculum implementation in secornydachools in Gilgil Sub-

County

2. To determine the extent to which teachers’ useCaf infrastructure influences ICT
integration in curriculum implementation in secorydachools in Gilgil Sub-
County

3. To establish the extent to which teachers’ levekradwledge of ICT influences ICT
integration in curriculum implementation in secorydachools in Gilgil Sub-

County

4. To determine the extent to which teachers’ attisuttevards ICT influences ICT
integration in curriculum implementation in secorydachools in Gilgil Sub-

County



1.5 Research Questions
The study sought to answer the following reseat@stions

1. To what extent does the availability of ICT infrastture influence ICT integration

in curriculum implementation in secondary schoal§ilgil Sub County?

2. To what extent does teachers’ use of ICT infrastmecinfluence ICT integration in

curriculum implementation in secondary schools ilgiGSub-County?

3. To what extent does teachers’ level of knowledg#Cdf influence ICT integration

in curriculum implementation in secondary schoaol&ilgil Sub-County?

4. To what extent do teachers’ attitudes towards IGfluence ICT integration in

curriculum implementation in secondary schools ilgiGSub-County?
1.6 Significance of the Study

The study’s findings provide critical informatioro tthe Ministry of Education,
stakeholders in the education sector and the scmamlagement/administration that
broadly enumerates on how availability of ICT istracture, teachers’ level of
knowledge of ICT and attitudes affect ICT integwatin curriculum implementation. It
is expected that these stakeholders will be in sitipo to respond and adjust the
learning programmes appropriately. Management obrsgary schools in Kenya will
be able to identify both the challenges they facerisuring ICT integration in learning
and measures of dealing with them in prompting I@Tegration in curriculum
implementation among their schools. Knowledge ghifiom this research study
would be useful to educators and the Ministry oti€tion (MoE) in formulating the
appropriate ICT policies in line with the Nation@IT Policy (2006). Theoretically, the
study would also prompt more researchers in tha hawing contributed to literature
for future studies.

1.7 Delimitation of the Study

Extant literature reveals that a multitude of fastohallenge the integration of ICT in
curriculum implementation. However, not all thetéas canvassed in the literature may

be applicable to the Kenyan situation. Thus, thislys examined only the influence of



availability of ICT infrastructure, teachers’ usd tCT infrastructure, teachers’
knowledge of ICT and teachers’ attitudes toward$s oD ICT integration. The study
covered only selected schools in Gilgil Sub-courggardless of whether they were
public or private. Data was collected from a sampi teachers from the identified

schools.
1.8 Limitations of the Study

The study was based on a number of assumptionh@mce had several limitations
which need to be recognized and perhaps overcorugure research. First, it may not
be appropriate for the findings of this study torbade applicable to all the secondary
schools in Kenya. However, it is hoped that thedgtaan be reproduced in other
geographical locations to test the extent of theliegbility of the findings to all the

secondary schools in Kenya.

The study collected individual teachers’ viewslud prevailing situation with regard to
the identified factors. It was assumed that thehees’ responses were truthful and
honest, reflecting their feelings regarding thasetdrs. It is possible that their feelings
about the factors may have resulted from persaatainalization of the factors in the
context of their individual understanding of theadl situation, and may actually not

relate to ideal standards of the factors in retat@curriculum implementation.
1.9 Assumptions of the Study

The first assumption of the study was that all skools had to the largest extent
possible implemented the national ICT policy (20@®)allow integration of ICT in
curriculum implementation. The second assumptios tat there would be maximum
cooperation from administrators of the sampled stshand the respondents, and that
their responses and opinions would be honest dlettr¢he actual situation in relation
to the study variables. Finally, it was assumed tha study would take place as

planned and all the activities accomplished withim budgetary allocations.



1.10 Definition of Significant Terms
The following terms assumed the stated meaningseitontext of this study.

Information Technology (IT) - Refers to the study of concepts, skills, preedsand
applications of design for representing physicgpdthetical or human
relationships, created, collected, stored, retdevemanipulated,
protected and presented electronically (Ajagun3200

Information Communication Technology (ICT) - Refers to a whole range of
technologies involved in information processing amdectronic
communications. ICT simply means all that is iweal in gathering and
processing of information, using modern communatiechnologies
such as computers and other related equipment &othle service
(output) generated can reach all that desire theraasonable cost and
in good time to the overall benefit of mankind (Akee, 2008).

ICT Integration —The concept of “integration” is understood diffaigrby those who
perceive themselves as “integrating” ICT into therriculum. In
understanding what it means to integrate ICT ih#® ¢urriculum, it is
argued that ICT integration applies across theiauum, it is not a
separate course as others might think (Flanagaac&hken 2003). At
the most elementary level integrating of ICT cam@y mean using
word processing to type school projects and atntlest sophisticated
level, it can refer to a simulation that would ra# possible without
computer technology.

Curriculum implementation — Is a process that involves helping the learnég g
the central figure in the process, acquire knowdeoigexperience.



1.11 Organisation of the Study

This study contains five chapters. Chapter onehés ihtroduction and includes the
background information of the study, statementhef Problem, purpose of the study,
the research objectives and questions that willlguhe study. Also included is the
significance of the study, delimitations and lintidas of the study as well as the basic

assumptions of the study and finally definitionssigiificant terms used in the study.

Chapter two is the literature review of relevantkgodone related to ICT integration in
curriculum implementation. This chapter generalBels to identify the gaps in
research in factors influencing ICT integrationdarriculum implementation in the

study location. This chapter also contains the eptal framework of the study.

Chapter three is a description of the Research ddietlogy used. The research design
and target population is explained. There is alstescription of the sample size and
sample selection. A description of the researchrunsents used, their validity and

reliability is also included. There is also an elation of data collection procedures

and the operational definition of variables.

Chapter four includes a presentation of the stuilgirigs and their interpretations as
well as discussion of the findings, organized adicay to the four objectives of the

study. These findings were related to the liteeateviewed in Chapter two.

Chapter five was linked to Chapter 4 in which figg were summarised by
deliberating on the themes as viewed from the onésoof the study. The chapter also
contains the conclusions and recommendations ostildy and provides suggestions

for further research.



CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

This chapter consists of two main sections. Thst fsection is a review of studies
carried out by scholars in the field of ICT intetjpa in curriculum implementation.
The objective of the section was to identify knodge gaps in the factors influencing
ICT integration in curriculum implementation. Thietature review was discussed
under sub-sections of availability of ICT infrastture and ICT integration in
curriculum implementation, teachers’ knowledge &@TIl and ICT integration in
curriculum implementation, teachers’ attitudes twgalCT and ICT integration in
curriculum implementation and ICT integration inreculum implementation. The
second part presents the conceptual framework dohwthe study was based. The
conceptual framework provides the links betweenliieeature, the study objectives

and the research questions.

2.2 Availability of ICT Infrastructure and ICT Inte gration in Curriculum

Implementation

Efficient and effective use and integration of tealogy in curriculum implementation
depends on the availability of hardware and so#wand the equity of access to
resources by teachers, students an administrdataffe Inadequate access to technology
and not having enough time to access technolodpe tamiliar with it affects teachers'
competency and comfort level for ICT use (Divaha&rPing, 2010). Clearly, if
technology cannot be accessed by the teacher, &8 many educational settings in

Sub-Saharan Africa, then it will not be used.

Despite a great deal of recent progress and optintieat many more learners can
benefit from access to ICT, the infrastructuresessary for deploying technological
resources are lacking in low-income countries (Hssy, Harrison & Wamakote,
2010). Schools have to be equipped with the nepe$83 infrastructure in order to
provide the next generations with the needed tatsresources for access and use and
to attain the expected skills (Gulbahar & Guven&O00his view is shared by Afshari

(2009), that schools are equipped with differemidki of technological infrastructure
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and electronic resources including hardware, soévaad network infrastructure which
must be available to integrate ICT in education fidther argues that limited access to

computers is a barrier to effectively using compite classes.

Bingimlas (2009) identified the major barriers thedchers encountered in integrating
ICT into education to be lack of access to resayrtack of confidence and lack of
competence. Wastiaat. al.(2013) noted that school heads and teachers aeslidhat
insufficient ICT equipment (especially interactiwite boards and laptops) was the
major obstacle to ICT use in Europe. According takMha (2013), sustainable
integration of ICTs into pedagogical practices reekdccess to hardware, software and
other resources. Similarly, Ozden (2007), Afsha@i09) and Mumtaz (2000) identified
lack of computer facilities or insufficient appragde software and related information,
and an insufficient budget to support use of tetdmpoas obstacles to integration of
ICTs. One of the reasons for this is the high castsociated with hardware and

software.

Kenya data profile (2006) indicates that most sdaoy schools have some computer
equipment. However, this could consist of one camepin the office of the Head
teacher. The profile also points out that very &mgondary schools have sufficient ICT
tools for teachers and students. Further, it waeded that even in schools that have
computers, the student-computer ratio is 150:1 yidetiata profile, 2006). The other
major problem pointed out by the Data and Statis(R006) was that Kenya lacked
adequate connectivity and network infrastructurevds pointed out that, although a
small number of schools had direct access to hmged connectivity through an
internet service provider, generally there was tiehi penetration of the national
physical telecommunication infrastructure into fusad low-income areas. Notably,
given that the conditions above are described@gwrere in 2006, it is likely that with
the effort made by the government toward prepandto introduction of e-learning in
schools, things have improved. To this extent, @&swmportant to investigate the
availability of ICT infrastructure in the secondaghools in Gilgil Sub-County and
how such availability influences ICT integration ¢arriculum implementation in the
Sub-County.
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2.3 Teachers’ Use of ICT Infrastructure and ICT Integration in Curriculum

Implementation

Three objectives are distinguished for the use @T lin education (Plomp, Ten
Brummelhuis, & Rapmund, 1996): the use of ICT geadbof study, the use of ICT as
aspect of a discipline or profession; and the UskC® as medium for teaching and
learning. The use of ICT in education as objecenefto learning about ICT, which
enables students to use ICT in their daily lifeeTuse of ICT as aspect refers to the
development of ICT skills for professional or vaoatl purposes. The use of ICT as
medium focuses on the use of ICT for the enhancewifethe teaching and learning
process (Drent & Meelissen, 2007). It is a factt tteachers are at the center of
curriculum change and they control the teaching leadning process. Although ICT
may facilitate independent self-paced learning, gmgential of ICT may not be
optimized if there is no shift in the learning aedching paradigm (Bangkok, 2004). In
fact, teachers play an important role in the teagtheéarning paradigm shift. They must
understand the potential role of technology in etioa. Also, they should become

effective agents to be able to make use of teclgyalothe classroom.

The educators’ use of ICT and subsequent integratidechnology into their teaching
and learning is dependent on a number of factowsh Sactors include teachers’
readiness, confidence, knowledge and ability tduata the role of ICT in teaching and
learning, and lack of skills to be able to use ltB& equipment (Manson, 2000; Lau &
Sim, 2008). In most cases, the shortcomings rasulack of confidence among
teachers in utilizing ICT in curriculum delivery €lfa, Tella, Toyobo, Adika &

Odeyinka, 2007)Lau and Sim (2008) show that, despite the appdmemfits of the use
of ICT for educational purposes, the learning ptakrof ICT is deprived as many
teachers are still not fully ICT-literate and dot e it in their teaching. It may be
argued that technology provides the educators witHimited set of potential

functioning due to insufficient ICT training thepVe received.

According to Flanagan and Jacobsen (2003), tecbgalategration is meant to be
cross-curricular rather than become a separateseonr topic in itself. Technology
should be used as a tool to support the educatiobgctives such as skills for
searching and assessing information, cooperatmmjraunication and problem solving
which are important for the preparation of childfenthe knowledge society (Drent &
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Meelissen 2007). In fact, innovative use of ICT ¢arilitate student centered learning
(Drent, 2005). Hence, every classroom teacher ghasé learning technologies to
enhance their student learning in every subjecalmse it can engage the thinking,
decision making, problem solving and reasoning Welns of students (Grabe & Grabe,
2001).

Slaouti and Barton (2007) have shown that hurdleh @s access to equipment, time
pressures, lack of mentors and opportunities f@rexgiceship have an impact on
educators’ ability to utilize ICT in teaching anehining. Coxet al (1999) argue that
some educators do not use ICT in their teachingumex they (the educators) are
computer-phobic. Some of the causes of the phot@a @sychological factors e.g.
having little or no control over the activity, thing that they might damage the
computer, and feeling that one's self-esteem matkned; sociological factors such as
ICT being regarded as a solitary activity, the pption that one needs to be clever to
use one, and the fear of being replaced by the atenpandoperational factors such as
the technology being beyond one's abilities, hawngope with unfriendly jargon, and
the likelihood of the technology going wrong (Cetxal, 1999).

Research has shown that teachers’ attitudes towtadsnology influence their
acceptance of the usefulness of technology anidtiggration into teaching, Huang &
Liaw (2005). In European Schoolnet (2010) surveyteathers’ use of Acer netbooks
involving six European Union countries, a large bemof participants believed that
the use of netbook had had positive impact on tleaming, promoted individualized
learning and helped to lengthen study beyond sctiapl However, evidence suggests
that small number of teachers believe that the fitsrad ICT are not clearly seen. The
Empirical survey revealed that a fifth of Europgéeachers believed that the use of ICT
in teaching did not benefit their students’ leagpiKorte & Hising (2007). A survey of
UK teachers also revealed that teachers’ positafigut the possible contributions of
ICT was moderated as they became ‘rather more atelnivand sometimes doubtful’

about ‘specific, current advantages’, Becta (2008).
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2.4 Teachers’ Knowledge of ICT and ICT Integration in Curriculum

Implementation

The teacher is responsible for establishing theseteom environment and preparing the
learning opportunities that facilitate students’eusf technology to learn and
communicate (UNESCO 2008). Thus, the changing l@aquks of communications and
information exchange in the 2tentury requires teachers to be at the cutting edg
knowledge production, modification and applicati@ther than consumption. They
need to be prepared for this by being educated¢d@T effectively and creatively. In
many developing countries, however, most teachax& hminimal or no ICT skills
themselves and therefore cannot develop thesaindes. Two of the most important
supports for ICT integration into teaching and theag are effective Initial Teacher
Education (ITE) and Continuing Professional Develept (CPD). Both have the
greatest impact on the beliefs and practice of e and yet professional

development time in particular is often not budddte (Venezky, 2004).

Research finding have revealed that most teaclasming courses focus on basic
computer operations rather than advanced computdis sand subject-specific

pedagogical applications (Tin 2002). Studies onctiea learning in Northern

hemisphere contexts suggest that traditional, dhexiernal in-service workshops

tend to be of limited value in developing sustaitratisformation of practice (Glazer &
Hannafin, 2006; Muijs & Lindsay, 2008). A growingdy of research shows that a
more promising way forward is a sustained profesdiadevelopment programme that
draws on teachers’ local professional communigggourages ongoing peer learning
by teachers of similar subjects and age groups samports reflective classroom
practice (Bowker, Hennessy, Dawes, & Deaney, 2@0art, Wubbels, Bergen, &

Bolhuis, 2007).

In many African countries, lack of well trained ¢bars and low levels of teachers’ ICT
skill and knowledge has been recognized as majstaole in implementation of ICT in
schools (Dzidonu, 2010; Hennessy, Harrison & Warteak®010). Indeed it has been
observed by many that meeting the desperate needthdoe qualified, competent
teachers is the most persistent and daunting clggldacing the African education
system in general, and the integration of ICT irtipalar (Olakulehin, 2007). Yet, for
efficient implementation of ICT in schools, therfeosld be adequate personnel that
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have correct skills. Where such skills are missiitgywould be difficult to fully

implement the technology in schools. In responstnitcritical need, governments in
sub-Saharan Africa, as elsewhere, are emphasieauher development as the key to
effectively implementing policy and curricula, teing ICT to enhance teaching and

learning, and to raising educational standards.

A study by Higgins, & Moseley, (2011) revealed thmability of teachers to understand
why they should implement ICT in teaching and howaatly to implement was an
impediment to its implementation. Unfortunately, nmaeachers’ training institutions
in Africa continue to teach more about what is I@ther than teaching how to use it
during teaching and learning in classroom. In addjtin-service courses for subject
teachers already in the profession should be dpedlthat will guide them on how to
use ICT during teaching and offer them basic skikeded for its implementation.
Many authors believe that a continued professideaklopment of teachers can help to
successfully implement ICT in schools (Higgins & $&tey, (2011), Dzidonu, 2010). A
promising way forward should be a sustained prades$ development that draws on
teachers local professional capabilities, suppeftective classroom performance, and
encourages peer learning by teachers of same agp gnd similar subjects. Teachers

need to become constant learners, while teachidgaen learning from students.

Mukuna (2013), notes that there have been severatglum changes in Kenya in the
past that often takes too long to be implementdte hain reason most researchers
give is resistance by teachers to implement the ciawculum, which is exacerbated
by incompetence of teachers and lack of trainingrpio introduction of the new
curriculum. Insufficient ICT knowledge or lack of competence teachers may give
rise to the reluctance or beirgnxiousto use ICT in teachingB{ngimlas, 2009;
Mumtaz, 2000Balanskatet al., 2006) Kinuthia (2009) notes that few teachers in the
school system in Kenya are not computer literatd amen fewer teachers can
competently use a computer as a teaching resouradaml for instruction. All efforts
towards integrating ICT in the curriculum must lemprehensive enough to prepare
teachers adequately to use it effectively. Preieeitraining should have a component
of integration of ICTs into the classroom practic€shools must have a plan for
continuous professional development for teachehsyi@istrators, technicians, not only
to learn the latest technology, but more importatite most effective pedagogy related
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to integrating the technology into the classroonmukiha, 2013). It is not clear the
extent to which teachers in Gilgil Sub-County halve requisite ICT knowledge and
skills to integrate ICT in curriculum implementatioThis made it imperative to
establish the level of knowledge of ICT possessethb teachers and further establish
how this knowledge influences ICT integration inrrezulum implementation in the
Sub-County

2.5 Teachers’ Attitudes Towards ICT and ICT Integraion in Curriculum

Implementation

Successful integration of ICT in the school envimamt is to a large extent influenced
by the attitude held by the implementers. Teactadiets or perceptions have been
identified as a ‘second-order’ barrier to the imgggn of ICT in teaching and learning
(Ertmer, 2005). Research studies have shown tHattee use of computers is
dependent on the teachers' intentions, personafdend attitudes towards teaching
with technology and ICT use (Divaharan & Ping, 200ixden, (2007). Teachers’
attitudes to change are important because teacheligfs influence what they do in
classrooms. Becta (2004) claims that one key drésaohers’ attitudes towards the use
of technologies is their understanding of how thesghnologies will benefit their
teaching and their students’ learning. It is badok that if teachers perceived
technology programs as neither fulfilling their deenor their students’ needs, it is
likely that they will not integrate the technologyto their teaching and learning.
Research has shown that teachers’ attitudes towtadsnology influence their
acceptance of the usefulness of technology andtagration into teaching. Teachers’
computer experience relates positively to their gotar attitudes. The more experience
teachers have with computers, the more likely thay will show positive attitudes
towards computers (Buabeng-Andoh, 2012). Many twachave been found to offer
stiff resistance to change involving technologyeimention, technology integration and

technology incorporation (Albirini 2007).

Research and active development projects suchose ttun by EdQual, a Research
Consortium of educational institutions in the UKdaffrica (Ghana, Rwanda, South
Africa and Tanzania) on Educational Quatitgically indicate two main reasons why
teachers use ICT. Firstly, they feel that their ouse of computers benefits their
learners, and secondly, teachers feel learnerdib&oen using computers themselves.
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Teachers see ICT as kindling students’ interest agning in the subject. ICT
promotes a positive attitude towards informatiochtelogy as an essential part of a
lifelong interest in learning. Teachers also pereeghe use of ICT as enhancing recall
of previous learning, providing new stimuli, activg the learner’'s response, and
providing systematic and steady feedback. It ighkmr perceived as sequencing
learning appropriately, and providing access toich source of information. For
example, Tellaet al (2007) found that computer use by teachers wagerdrby
intentions to use it, and that perceived usefulneas also strongly linked to those
intentions. The implication is that teachers w# imclined to use technology if they
perceive it to be useful. Furthermore, ICT needddolinked to specific needs of
learners, desisting from the “one size fits all’pagach (Leach, 2005). It is most
effectively used as a learner-centred tool, instefdwithin a more traditional
pedagogy. The real challenge for educationiststhsrefore, how to harness the
potential of ICT to complement the role of a teachethe teaching and learning
process. There is an understandable apprehensiem fear, as to the role of a teacher
in an ICT-equipped classroom (Futurelab, 2003).cfiess who lack the chance to
develop professionally in the use of modern ICT tewler threat. The relevance of a

teacher in the Zicentury is determined by their willingness to depen this way.

Personal characteristics such as educational lagel, gender, educational experience,
experience with the computer for educational puepasd attitude towards computers
can influence the adoption of a technology (Buab&ndoh, 2012). The attitudes of
teachers towards technology greatly influence thadoption and integration of
computers into their teaching. Anxiety, lack of idance and competence and fear
often implies ICT takes a back seat to conventideatning mechanisms (Buabeng-
Andoh, 2012; Hennessgt. al, 2010). However, factors such as a student—odente
pedagogical approach, a positive ICT attitude, aaewp experience, and personal
entrepreneurship of the teacher educator have ectdpositive influence on the
innovative use of ICT by the teacher (Afshettial, 2009). Teachers are likely to plan
and implement practices with technologies thatertftheir beliefs about teaching and

learning (Grainger and Tolhurst, 2005).

According to Sangt al (2009) and Zhao & Cziko (2001), teachers’ educeti beliefs
impact on their use of ICT. This was the resulaafuantitative survey conducted by
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Sanget al. (2009) on 873 primary school teachers from 11 €sgnprovinces and
municipalities, and of a literature survey by Zi&a&ziko (2001). The same study by
Sanget al (2009) which also identifies attitude and motivatas factors influencing
the adoption of ICT is supported by the resulta aftudy conducted by Kumat al.
(2008). Telleet al.,(2007) examined Nigerian secondary school teathses of ICTs
and implications for further development of ICT useschools using a census of 700
teachers. The findings showed that most teacheceiped ICT as very useful and as
making teaching and learning easier.

Negative attitude towards e-learning among studentsteachers was found to be the
key obstacle to the successful implementation béaning projects in the NEPAD
schools in Kenya (Lumumba, 2007). In his study, @aK2006) points out that
Principals’ attitude towards the adoption of e-lmag in Secondary schools is a
critical issue that needs consideration and ingastin for successful implementation
of the new e-Learning initiative. Gakuu maintaihattas the head of the institution, the
principals hold a very strategic position in infheeng the decisions and the actions of
other members of the school community. For exantpke attitude that the Principals
hold towards ICT (e-Learning) adoption in secondseiiools will greatly affect the
teachers and by extension, students’ attitudessidacand actions towards e-Learning
initiatives. Teachers are expected to carry outitii@ementation process and unless
they have a positive attitude, it will be a sericulsstacle to the implementation.
Lumumba (2007) points out that it is not in douldttthe involvement of teachers is
instrumental in unlocking potential gains whicheasining could offer to the learners,
but teachers’ negative attitude towards the use-t#arning will greatly limit the

learners’ chance of benefiting from e-learning.
2.6 ICT Integration in Curriculum Implementation

The concept of “integration” is understood diffetgnby those who perceive
themselves as “integrating” ICT into the curriculuim understanding what it means to
integrate ICT into the curriculum, it is argued tth&T integration applies across the
curriculum, it is not a separate course as othaghtnthink (Flanagan & Jacobsen
2003). At the most elementary level integratingl®©f can simply mean using word
processing to type school projects and at the sustisticated level, “integrating” ICT
can refer to a simulation that would not be possiwithout computer technology.
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However the definition alone does not clarify whaheans to integrate ICT across the
curriculum. Further examination is needed to ¢jahnibw schools can integrate ICT into

the curriculum.

Means and Olson (1997) and Ertmer (1999) define I@t€&gration as the use of
technology to promote students' learning by chgilepn them with complex and
authentic tasks and learning, in a collaborativeirenment where ICT furnishes
students with information to support their inquiaynd investigation process. The
emphasis is on the learning context and ICT integrashould be analysed in the
context in which it is being integrated (Divaharamd Ping, 2010). ICT integration
takes place when teachers know how to incorporate wse ICT to teach in the
classroom (Cuban, Kirkpatrick & Peck, 2001; ErtnE999). Dias's (1999) alternative
view to ICT integration is that it should be usedai seamless manner as part of the

daily learning process that takes place in clagaso

Lim (2007) notes that ICT integration is interpoetes ICT functioning as an integral or
mediated tool to accomplish specific teaching @riéeng activities to meet certain
instructional objectives. For ICT to be effectivehtegrated in schools, it should be
used as a mediational tool in these activitiesngage students in higher-order thinking
(Lim, 2007). Higher-order thinking skills are "geditected, multi-step, strategic
processes such as designing, decision making, aollem solving” that require

analyzing, evaluating, connecting, imagining, efakting, and synthesizing, and
engagement. This entails mindfulness, cognitivergfand attention of the students in

the learning environment (Kearsley & Shneiderm&98} Lim, 2007).

Integrating ICT into the curriculum encompassesiwgge of approaches that different
school teachers use to integrate ICT into theirostlturricula. Omwenga (2004)
regards computer integration in the classroom esfplication of technology to assist,
enhance, and extend student knowledge. Using IC&dimcation means more than
simply teaching learners how to use computers. A@olgy is a means for improving
education and not an end in itself (Omwenga, 2004dis, ICT should also be used to
promote information literacy — the ability to acsease and evaluate information from
different sources in order to enhance learningyesgiroblems and generate new
knowledge. Integration should consider learningagedy, the pattern of student use of
ICT, and the extent of use in teaching and learpimogrammes (Muriithi, 2005).
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Research studies in education have shown that mafiton and communication
technologies (ICT) coupled with the necessary ped@gl strategies engage students
in higher-order thinking (Jonassen & Carr, 2000atey & Treagust, 2001; Oliver &
Hannafin, 2000; Lim, 2007). The primary motivatifor integrating ICT in education
is the belief that it supports students in theinanstructive thinking, allows them to
transcend their cognitive limitations, and engatiesm in cognitive operations that

they may not have been capable of otherwise (Salpa#93).
2.7 Theoretical Framework of the Study

Bottino (2004) outlines three models for integrgtil€T into the Curriculum. They
include the Transmission model, Learner centredehadd the Participative model.
The transmission model is nothing else but thé-dnd-practice programs that are used
to assist learners with development of limited iibg together with tutorial systems
that substitute teachers as transmitters of knayded he learner centred model is
based on the interest that learners learn more given the opportunity to explore and
discover concepts on their own. This means consigleactive exploration and
personal construction of knowledge rather than sdtpn of knowledge. Lastly, the
participative model is where learning activitieg arganised to take place in a social
environment (Bottino, 2004). Bottino confirms thelationship between the learning

principles and the use of computers in the clagsrimoall the models.

In studying the relationship between ICT and pedgg®lcCormick and Scrimshaw
(2001) suggested that ICT integration takes placeugh three levels of pedagogical
change: improving efficiency and effectiveness;eaging the reach of teaching and
learning with ICT; and transforming the concepttioé subject with ICT. Improving
efficiencywith the use of ICT helps teachers to improve theactice by providing the
teacher with accurate and efficient tools. Thes#ude use of spreadsheets to plot
graphs and word processing for writing compositideigending the reach of teaching
and learningwith ICT refers to the use of Internet that enaldézchers to extend the
resources found in the teaching environment. Thiwides opportunity for both the
teacher and the learner to search for worldwideowgate information. However the
teacher should monitor the searching process byatiig learners on how to use

Internet for them to research an agreed question.
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During the level of transforming concept of the jegb with ICT, teachers support
learners to develop a sense of independence thtbeglse of ICT. Learners are free to
explore and interact with all sorts of data onrtloevn. The teachers’ role is to develop
learners’ judgment skills and their ability to apige critically what is of particular

importance (McCormick and Scrimshaw, 2001).

Bialobzerska and Cohen (2005) suggested threeslemeter which ICT can be

integrated, the first being functional practiceendn computers are used to assist in
tasks that can be done by other means such as hanthwritten, which includes use

of spreadsheets and word processing. The secdedrative practice is when teachers
begin to make use of the computer in a way thah&a could benefit the learner, that
is, when learners are asked to write compositi@nsguthe computer, they use editing
tools to check grammar mistakes, spelling mistak@$ more appropriate words. The
teacher expects learners to draft and redraft grablmg so new insight is gained. The
third, transformational practice is the level tleansiders learning which occurs as a
result of activities and opportunities which do ea&ist in computer less environments.
This includes the use of communicating tools wherelarners interact with learners

from other countries (Bialobzerska and Cohen, 2005)

A UNESCO study of 2003 outlined four stages of I@iegration within school
environment. These included Emerging, Applying, uiig and Transforming.
Emerging stage is evident when the school is irs@eson of few computers that can
be used only by teachers and the administrationnBuhis stage teachers are learning
how to use computers. The purpose of this stade familiarise teachers with ICT
literacy skills. Teachers are trained to use varadttools and applications. Teachers
begin to understand why they have to apply ICTs their teaching (UNESCO 2003).
The major aim is to develop teachers in order ient to feel comfortable and at ease
with the application programs and confident in these (Becta, 2005). The Applying
stageis evident when teachers feel reasonably confidetht ICT applications. They
can use application software and communication taoet browse the Internet
confidently (ibid).

Teachers are ready to implement or apply new tdogies in the teaching of LAs.
Teachers decide why, when, where and how ICT teadlscontribute in the objective
of the lesson. Teachers should then be able tosehtbhe appropriate ICT tool that will
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benefit the learner in understanding the new cascefpthe new lesson. This includes
being able to choose when the whole class or gnoutimedia presentations will be
useful. It is also important for teachers to untird when and how they will assist
learners to find, compare and analyse informatromfthe Internet or from any other
research source specific to the LA. At this stageamly teachers are applying ICT’s in
teaching, the management, secretaries as welbasi#ins are beginning to apply ICTs
in administering their tasks (UNESCO 2003).

The Infusing stage is noticeable when teachersdegiise all what they have learnt in
every aspect of their teaching. ICT is incorporated lesson preparation and
management. What becomes critical is for teacloeexplore the use of ICTs and to be
creative. Through their creativity they are ablestonulate and manage learning of
learners using different learning styles to achiéwar goals. Transforming stage
visible when teachers use ICT tools with confidenideey are able to apply them in
their teaching as well as in other aspects of theaching. At the stage of
transformation the focus changes from being cerdrethe teacher. The integration of
ICT takes a new phase where the process of integrdCT tools is no longer
manipulated by the teacher. Teachers cease tavesland repositories of ICT related
knowledge. Learners are actively involved in th@ l&tivities and teachers assist and
guide their learners during the process of constrgdknowledge. Collaborative skills
are developed. Learners work as groups in solad life problems. They also work
with other learning groups from other places usinogimunicating tools by accessing
resources on the Internet. Because of the chanigaining style, teachers change their
assessment strategies (UNESCO, 2003).

Using a slightly different conceptual framework, ey Law and Wong (2003)
suggested three models of ICT integration, namelghihological adoption, Catalytic
integration and Cultural innovation. At the Teclogital adoption model stage, the
school looks at the adoption of technological isfracture, formulating organisational
structure and teacher technical skills. The teaheoncern is to be able to use
computers effectively for the production of documserthat can help them in
presentation and evaluation of their lessons. A skage the management is actively
involved in the facilitation of technology adoptidry teachers. They set targets and
timetable for achieving specific ICT competenciéss mentioned that at this stage the
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key element is to enhance teaching by stimulateggriers interests with the use of

multimedia in teaching.

Learners’ involvement is limited, therefore teclogt adoption cannot be classified as
a stage implementing effective integration of IQf,is still a learning curve for
knowledgeable teachers to help other teachers mastaputer skills and gain
confidence. Catalytic integration model stage isesghthe integration of ICT is an
integral part of both teaching and learning. Leesnas well as teachers explore the use
of ICT in the teaching and learning process. Teachee able to design activities that
are problem based, task based and underpinneddgia constructivist approach. It is
through interacting with problem based activitieattlearners get maximum control of

their learning (Yuen, Law & Wong, 2003).

The Cultural innovation model refers to schools mghéhere is no conflict with
infrastructure and teacher development. ICT istiégbas part of the school mission and
vision. There is multiple leadership style, whicleans that the principal does not
bother much about monitoring the use of ICT as tdachers are free to use ICT
according to their beliefs. This means they integi&€T into the curriculum when they
feel the use of the tool will benefit the lessoeadhers do more than just integrating
ICT in their teaching; they develop ICT packageat tban be used by other school
teachers. There are no formal teacher developnessians. Teachers empower one
another in informal setting through information 8hg. Learners are free to explore the
use of ICT in different aspects of learning suchiragxtracurricular lessons (Yuen,
Law & Wong, 2003). Table 2.1 illustrates how thedals of Yuen, Law and Wong
(2003) and UNESCO (2003) differ and indicates tiages that the researcher proposes
to use in the analysis of the data in this study.
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Table 2.1: UNESCO and Yuen, Law & Wong's models andhe Researcher’'s

proposed stages

UNESCO (2003) Yuen, Law & Wong (2003) Proposed stag
Emerging Technology Emerging
Applying Adoption Applying
Infusing Catalytic Infusing
Transforming Cultural Innovating

Looking at Yuen, Law & Wong's (2003) model, it wduseem that their technological
adoption model conflates the emerging and applyhgses suggested by UNESCO
(2003). The effectiveness of this approach is ofgssince the phase does not specify
how long the training of teachers will take beftiiey start implementing ICT in their

subjects.
2.8 Conceptual Framework of the Study

The conceptual framework of the study shows theticeiship between the independent
variables of the study (factors that influence IGitegration in curriculum
implementation) and the dependent variable (ICTegrdtion in curriculum
implementation). Many factors that influence ICTtegration in curriculum
implementation have been identified in the extatdrdture. However, this study
focused on four factors, namely: availability of TiIGnfrastructure in the school,
teachers’ use of the ICT infrastructure in curnical delivery, teachers’ level of
knowledge of ICT and teachers’ attitudes towards. IEigure 1 shows the conceptual

framework of the study.
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Independent variables

Availability of ICT infrastructure
* Presence to computers

» Computer hardware

\4

* Internet connection
Dependable Variable

Teachers’ Use of ICT .
ICT Integration in

infrastructure Curricul
* Frequency of access and use|of Im :Jer:]gceunltjz;}on
computer P

« Frequency of use of ICT

v

« Extent of ICT

?flr_astrructure in  curriculum facilites  use in
elivery teaching and
learning

Teachers’ knowledge of ICT
 Teachers’ computer training
background
* Teachers’ In-service training
* Knowledge and skill in usage d
various hardware and software

—h

B i R =

Moderating variables

Teachers’ attitudes towards ICT * Age of the teacher
* Perceived benefits e Educational Level of the
» Perceived problems of ICT use teacher

\ 4
.

 Willingness to adopt ICT Gender

» Confidence in teaching using
ICT

Figure 1: Conceptual Framework of the Study

Availability of ICT infrastructure was conceptuait to constitute presence and access
by teachers to computers, computer hardware andwaef as well as
telecommunications infrastructure in the schoolkhdugh these ICT infrastructures
may be available in the school, successful integrain curriculum implementation
depends on the teachers’ actual use of the ICTitlesi This means that spite of

availability of the ICT facilities, teachers maytmecessarily make use of them. Thus,
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it became imperative to investigate whether thelkensse of the facilities in classroom
delivery of curriculum or not, and how this useluehced ICT integration in
curriculum implantation. On the other hand, toeefively make use of the ICT
infrastructure, teachers must possess the necdssamnedge and skills acquired from
their background training, in-service training amoather forms of training and
perfected through frequent usage of related hamlveard software. The ultimate
decision to use or not to use ICT in teaching ddpem teachers’ attitudes towards
ICT which are shaped by perceived benefits andialolpms of ICT use, willingness to

adopt ICT and their inherent confidence in teachisigg ICT.

It was hypothesized that optimal existence of eadththe four independent
variables/factors would have positive influence I&T integration in curriculum

implementation in secondary schools in Gilgil Sut6ty.
2.9 Knowledge Gap

Literature review showed that there was limitedornfation on factors influencing
ICT integration in Curriculum implementation in $adary Schools, particularly in
Gilgil Sub-County. The literature also revealedfalént options that could he
considered in order to integrate ICT into Curricnlumplementation in Secondary
Schools. The researcher identified and highlighitedgap in integration that existed in
Curriculum implementation of ICT in Gilgil Sub-CoiynSecondary Schools, which
this study sought to close.

2.10 Summary of Literature Review

In the preceding sections, literature related ® study was discussed under the four
specific objective areas of the study, namely: labdity of ICT infrastructure in the
schools, teachers’ use of ICT infrastructure, teeg€hknowledge of ICT and teachers’
attitudes towards ICT and their relationships WI@IT integration in curriculum
implementation in schools. Whereas the extantditee suggested that the identified
factors were correlates of ICT integration in cculum implementation, there was no
empirical evidence that would facilitate generdima of the findings of the reviewed
studies to the secondary school system in KenyaeMer, the influence of these
factors on ICT integration in Gilgil Sub-County ramed largely untested, a gap that
rent relevance to this study.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction

This chapterdescribesthe research methodology that was followed in etieg the
research study. Specifically, the chapter is disedsunder sub-sections, namely:
research design; target population; sample size sawtipling procedures; data
collection methods; pilot study and instrument dii and reliability; data collection
procedures; data analysis and presentatitihical issues which describe the process of
involvement of participants in the study and howtipgants were handled throughout

the research process are also outlined.
3.2 Research Design

The study adopted the descriptive survey reseaesigd to determine whether the
independent variables significantly influenced tiependent variable and to ascertain
any association between these variables. Kombd esmdp (2006) recommend the use
of this design when investigating peoples’ attitugad views as they are, without
manipulating the variables. Morris and Wood (198tknowledge the importance of
descriptive survey design especially when the intemaining broader understanding
of the context of the research and processes legiagted. Moreover, they argue that
the design has considerable ability to generatevenssto the questions of “why?”,

“what?” and “how?”

A research design provides a framework for theectibn and analysis of data.

According to Neuman (2010), the type of researctigieis generally determined by
the purpose of a study, which can be to explorew area, to describe a particular
situation or to explain why something occurs (Babt#010). To this end, Mouton

(2005) identifies three types of research desigmnealy; exploratory (emphasizes
discovery of ideas and insights), descriptive (ewned with determining the frequency
with which an event occurs or relationship betwearables), casual (this is concerned
with determining the cause and effect relationghiphis categorization indicates that

the selection of a research design is not arbitoaityis determined by the nature of the
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research problem and the degree of uncertaintpiding it hence the choice of the

descriptive survey research design for this study.
3.3 Target Population

Mugenda and Mugenda (1999) define target popula®ithat population to which a
researcher wants to generalize the results of timysThe ideal setting for research
study is one that directly satisfies the reseatshaterest and should be accessible to
the researcher (Singleton, 1993). Therefore, thgetapopulation for the study
comprised 697 teachers and 49 school principatal (t0756) from the 49 secondary
schools in Gilgil Sub-County. This was used as shenpling frame from which a
representative sample of schools was selected aadhple of respondents drawn and

used for study.
3.4 Sample Size and Sample Selection

This section describes the sample size and proesdused in picking the sampled

items for the study.
3.4.1 Sample Size

The unit of sampling for the study was the schéabample of secondary schools from
the study location was constituted at a samplitig & 0.5 to obtain 25 schools. Based
on the Krejcie and Morgan’s table of determiningnpée size (Appendix V), at a
confidence level of 95% and margin of error 5.0%paulation of 756 teachers gave a
sample size of 254. This sample size included P®dcprincipals and 229 teaching
staff.

3.4.2 Sample Selection

Multi-stage sampling techniques involving simpladam, purposive and proportionate
to size sampling were adopted in arriving at thelgtsample. Simple random sampling
was used to objectively select a sample of 25 skrgnschools by applying the
sampling ratio of 0.5 across the three zones ofShb-County, namely; Karunga,
Mbaruk and Elementaita. In random sampling proocedail subjects have equal
chances of being selected (Joan, 2009). At theatdbweel, all the principals of the 25

sampled schools were automatically included ingtiugly. However, the 229 teaching
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staff were selected using probability proportiontdesize techniques based on the
population of teachers in each of the participasiegool and in relation to the sub-

sample size for each zone.
3.5 Research Instruments

The study’s deductions were pegged on mainly pyntata. The primary data was
collected using the teachers’ questionnaire fortéaehing staff and an interview guide
for school principals. The use of questionnaireslen@ach respondent respond to the
same set of questions thus providing an efficieay wf collecting responses from a
large sample prior to quantitative analysis (Dilima000). On the other hand, in-depth
interviews with the school principals helped thedstto gather valid and reliable data

that was relevant for clarifications.

The questionnaire contained six sections: Secfomrontained the respondent’s
demographic information, Section B contained itethat collected data on the
availability of ICT infrastructure, Section C comted items related to teachers’ use of
ICT infrastructure, Section D measured teacheksgllef knowledge of ICT, Section E
tested teachers’ attitudes towards ICT and Seéticontained items that were used to

determine the level of ICT integration in curricodumplementation.

One advantage of the questionnaire is that theyredatively inexpensive in getting
information quickly from large samples, as they dan administered by a single
researcher on a single occasion, which cuts dowttamelling expenses (Oppenheim,
1966; McMillan & Schumacher, 1993). However, thelgem with questionnaires is
that they do not allow for probing, so the researaannot explore any of the answers
in more detail. This denies researchers the typ#atd that gives research its richness
and value (Galét al, 1996; Opie, 2004).

3.5.1 Validity of Research Instruments

Validity indicates the degree to which an instrumareasures the construct under
investigation (Borg and Gall, 1989). There are e¢htgpes of construct validity tests;
content, criterion-related and construct validifjhe study utilized content validity
because it measures the degree to which the samhplst items represent and the

content that task is designed to measure. Thaumsint was given to the supervisor for
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review and to ensure that expert judgment was gitrars ascertainment of construct
validity. To ensure that the instrument actuallyasweed what it was intended to
measure, the questionnaire was pilot-tested. A Isgaahple of 20 teachers from 4
schools in Gilgil Sub-County was used for this psg The subjects were encouraged
to make comments and suggestions concerning tliictisns, clarity of questions

asked and their relevance (Mugenda and Mugend®)199
3.5.2 Reliability of Research Instruments

Reliability of a research instrument is a measurgsanternal consistency or stability
over time (Borg and Gall, 1989). A measuring instemt is reliable if it provides
consistent results. The split-half technique wagdudo test reliability of the
guestionnaire. Roscoe, (1969) points out that phielsalf technique involves splitting
the statements of a test into two levels, odds ewveh items then calculating the

Pearson’s correlation coefficient (r) between tbarass.
3.6 Data Collection Procedures

The researcher first obtained approval to procedtth wata collection from the
Graduate school at of the University of Nairobi.résearch permit was then sought
from the National Council for Science and Technglagd permission to collect data
from the sampled schools secured from the Countyc&ibn Office. Data was
collected from sampled schools during normal schaoalys. The researcher
administered the questionnaire to the teacher relgrds, explained the purpose of the
study to the respondents and allowed them some tinemplete the questionnaire
items before collecting them on the same day. €hsured maximum return rate for
the questionnaire. The researcher then met theokghrmcipals in their respective
schools after making appointment with them and heldepth interviews with them.

The filling of the questionnaire was school-bagkdyt is, done in each school at a time.
3.7 Data Analysis

The researcher examined the collected quantitakate to make inferences through a
series of operations involving editing to elimin@&teonsistencies, classification on the
basis of similarity and tabulation to relate valésh Subsequently, the refined data was

analyzed using descriptive statistics involvingqgfrencies, percentages and mean
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scores to determine varying degrees of responsecotmation. Statistics were
generated with the aid of the Statistical PackageSbcial Scientists (SPSS) Version
21. To establish whether the independent varialmeshe study influenced the
dependent variable and consequently answer tharaksguestions, further analyses
were done using regression analysis and the PearBooduct Moment Correlation.
Descriptive results were presented in percentagk fesgquency distribution tables
while results of regression and correlation analysill be presented in correlation

matrices.
3.8 Ethical Considerations

Informed consent was obtained from each responaidirtg to participate in the study.
The researcher introduced himself to the partidgpaand summarily explained the
purpose of the study. Respondents were informettiesf voluntary participation and
that they had a right to anonymity, confidentiakty well as the right to choose not to
answer questions if they didn’t feel comfortabléndoso. They were also informed that
they had the right to withdraw from the intervietvamy time. No direct identifiers
were collected from the participants. Confideitifalvas ensured since the participants
remain anonymous. ldentifiers such as name, persigraification numbers, ethnicity

and addresses were not collected.
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3.9 Operationalization of the Study Variables

Table 3.1: Operationalization of the Study Variable

Research Objectives Independent Indicators Measures Measurement Tools of
Variable Scale Analysis
To establish Availability of + Access to computerse  Frequency of | Nominal Means
influence of availability | ICT | access Ordinal Frequency
of infrastructure on ICT | infrastructure * Computer hardwar,. Existing computer Percentage
integration in & software, L. hardware and Regression
curriculum . _Telecommunlcatlons; software
implementation infrastructure . Existing
telecommunication
facilities
To determine the extent | Teachers’ use |+ Use of computefs Frequency of accesdNominal Means
to which teachers’ use of ICT hardware and and use of computer Frequency
of ICT infrastructure infrastructure software * Frequency of use af Percentage
influences ICT ICT infrastructure Pearson’s
integration in Product
curriculum Moment
implementation Correlation
To determine influence | Teachers’ level of «  Teachers’ computers Kind of training Ratio Means
of teachers’ level of Knowledae  of  training background |« Extent of knowledge Nominal Frequency
knowledge of ICT on 9 e Teachers' Inservice on the usage qafOrdinal Percentage
integration in ICT training computer  hardware Pearson’s
curriculum « Knowledge and skill  and software Product
implementation in usage of ICT Moment
Correlation
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To establish influence Teachers’ Perceived an( *« Teachers’ perceptionsNominal Means
of teachers’ attitudes attitudes towards prgk?lems of ICT use of benefits and Ordinal Frequency
towards ICT on ICT Willingness to adopt  problems of ICT use Percentage
integration in ICT ICT Willingness & to Pearson’s
curriculum Confidence in  adopt ICT Product
implementation teaching using ICT Moment
Correlation
Dependent Number of teachers usindratio Means
variables ICT in teaching andNominal Frequency
ICT learning activities Percentage
integration in
Curriculum

implementatio
n in Secondary
Schools
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION, INTERPRETATION AND DIS CUSSION
4.1 Introduction

The purpose of this study was to examine factorBuancing information
communication technology integration in curriculumplementation in secondary
schools in Gilgil Sub-County, Kenya. This chapterthe presentation, interpretation
and discussion of the findings from the data ctdlédrom the study respondents as
discussed in the preceding chapter. The chaptlvided into: response rate; personal
characteristics of the respondents; availability®F infrastructure and ICT integration
in curriculum implementation, Teachers’ Use of I@irastructure and ICT Integration
in Curriculum Implementation, teachers’ knowledgel@T and ICT integration in
curriculum implementation, teachers’ attitudes twgalCT and ICT integration in

curriculum implementation and ICT integration imrculum implementation
4.2 Response Rate

The questionnaire return rate was 82.5%, that89, dut of 229 questionnaires that
were administered. In addition, a total of 14 ipiteinterviews were successfully
conducted with school principals out of the tardesample size of 25 principals,
representing a 56% response rate for this categbrgespondents. Overall, these
figures represented a 79.9% response rate for tthdy.sRichardson (2005) citing
Babbie (1973) and Kidder (1981) states that 50%¢garded as an acceptable response
rate in social research. Campion (1993) suggebggdatithors need to make reasonable
efforts to increase questionnaire return ratess4o ansure that they do not contain any
obvious biases. Thus, to ensure adequate respatesdlire researcher approached the
respondents in person and requested their pati@mmp&om respondents in, providing
information about the purpose of the study, howrtgsilts would be used, and clearly
explained to them the terms of anonymity and camidlity. In addition, the

respondents were given sufficient time to provitgrtresponses.
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4.3 Personal Characteristics of the Respondents

Personal characteristics of respondents play aifisignt role in social sciences
research, since they influence the respondentgesgn of their responses about the
study problem in terms of their conceptualizatiod @erception of the study problem.
In this study, a set of personal characteristicsnelg, gender, age, level of
education/professional qualification and teachingpegience among the 189

guestionnaire respondents were examined and pessenthis section.
4.3.1 Distribution of the Respondents by Gender

Gender is an important variable in any given Kengaaal situation which is variably
affected by any social or economic phenomenon. Dalated to gender of the

guestionnaire respondents is presented in Table 4.1

Table 4.1: Distribution of the Questionnaire Respodents by Gender

Gender of Respondent Frequency Percentage
Male 124 65.6
Female 65 34.4
Total 189 100.0

Out of the total respondents who participated is gtudy, the majority (65.6%) were
male and 34.4% were female. Gender differences thaduse of ICT have been
reported in several studies. However, studies conug teachers’ gender and ICT use
have cited female teachers’ low levels of computsr due to their limited technology
access, skill, and interest (Volman & Eck, 2001¢s&arch studies revealed that male
teachers used more ICT in their teaching and legrprocesses than their female
counterparts (Kay, 2006; Wozneyal, 2006).

4.3.2 Distribution of the Questionnaire Respondentby Age Brackets

Age of the respondents is one of the most importhatracteristics in understanding
their views about particular problems; by and laage indicates level of maturity of
individuals. Thus, the respondents were askeddizate their respective age brackets.

The findings were as shown in Table 4.2.
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Table 4.2: Distribution of the Questionnaire Respodents by Age Brackets

Age Bracket Frequency Percentage
23-29 years 86 45.5
30-39 years 74 39.2
40-49 years 10 5.3
50-59 years 19 10.1
Total 189 100.0

The findings indicate that nearly 46% of the restmris were below 29 years of age,
whereas about a tenth (10%) of the respondents almvge 50 years of age. More
specifically, a large number of the teachers (85#é)e below 40 years of age in the
sample. Some interesting feature of this datadsttie teaching profession, just like in
other sectors is dominated by youthful workforceeneyally described as the
Generation Y or Millennials. This workforce is knowo have grown up with frequent
IT inventions during prosperous times (Robbins &gk 2010) and is generally
described as tech-savvy and are at ease with diyetechnology, and online

communication. It would therefore be expected teachers within this age bracket
embrace ICT integration in curriculum implementatias they are known to prefer

challenging work situations.
4.3.3 Distribution of the Respondents by their Higkst Level of Education

Education is one of the most important charactessthat might affect a person’s
attitudes and the way of looking and understandmgparticular social phenomena. In
a way, the response of an individual is likely ® determined by their educational
status. The respondents were therefore asked twatedtheir highest level of

education/professional qualification. Their respgwere as shown in Table 4.3.

Table 4.3: Distribution of the Respondents by theiHighest Level of Education

Level of Education Frequency Percentage
Bachelors Degree 131 69.3
Degree with PGDE 31 16.4
Masters Degree 17 9.0
Diploma 10 5.3
Total 189 100.0
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The percentages in Table 4.3 show that 69% ofdbpandents were Bachelors degree
graduates, and a relatively lesser percentage esh,tfb% were educated up to the
diploma level. The percentage of respondents ataiMasters’ degrees was 9%.
Cumulatively, about 95% of the respondents had eyl professional qualifications.
It can be concluded that by and large, a greatgorityaof the respondents were
progressive in education, possessing the highecatidm that is today critical in
creating a knowledge based society. A large bodyradr research has shown that
highly educated workers tend to adopt new technetofpster than those with less

education (Lleras-Muney & Lichtenberg, 2002; Weingpe2004) Riddell and Song

(2012) report that education increases the proipalmf using computers on the job.
Teachers with higher education possess longer wrperiences in using computers

than those with lower education levels.
4.3.4 Respondents’ Teaching Experience

The respondents’ teaching experience at the tintheotudy was as shown in Table
4.4,

Table 4.4: Respondents’ Teaching Experience

Teaching Experience Frequency Percentage
Below 5 years 89 47.1
6-10 years 53 28.0
11-15 years 26 13.8
More than 15 years 21 11.1
Total 189 100.0

The findings indicate that of the 189 teachers wadicipated in the study through the
guestionnaire, most of them (47%) had taught fes lian 5 years. Only 11% of the
respondents had teaching experience of more thamedrs. Cumulatively, about three

guarters of the respondents had at most 10 yesashing experience.
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4.4 Availability of ICT infrastructure and ICT inte gration in curriculum

implementation

Integration of ICT in curriculum implementation & school largely depends on the
availability of relevant ICT infrastructure withihe school. Thus, the first objective of
the study was to establish the extent to which lalgity of ICT infrastructure
influences ICT integration in curriculum implemetia in secondary schools in Gilgil
Sub-County. The ICT infrastructure considered irs thtudy included presence of
computers, emputer hardware and software, and telecommunitatiofrastructure.
This section therefore presents the findings onatailability of ICT infrastructure
under these sub-sections, then presents and analysthe relationship between

availability of the infrastructure and ICT integaat in curriculum implementation.
4.4.1Availability and Type of Computers in the Schools

The respondents were asked to indicate whetherrémpective schools had computers
and the type and number of each type of the computd&heir responses on the

availability of computers were as shown in Tabke elow.

Table 4.5: Availability of Computers in the Schools

Does your school have computers? Frequency Percentage
Yes 168 88.9
No 21 11.1
Total 189 100.0

Majority of the respondents (89%) confirmed thaeit respective schools had
computers. Only 11% of the respondents reportekl dhaomputers in their schools.
When the sample of schools covered by the studyakien into consideration, the
percentage of those who reported lack of computeitheir schools translates to at
least 2 schools without a computer, a number tha$ wonfirmed through direct
observation during the survey. The Principals ftbmtwo schools also confirmed that
their schools did not have computers. The samecipéls indicated that most of the
services that require use of the computer weretsald outsourced commercially and

sometimes from neighbouring schools with computers.
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The types of computers available in the schoolseweainly desktop computers as
confirmed by 88% of the respondents. The percentigeespondents reporting
availability of laptop computers alongside the depk was 16%. Among those who
reported availability of computers in their schoadlse highest number of desktop
computers reported in a school was 100 (3%) wihielowest was one (11%) with a
mean of 12 desktop computers per school and a at@ndeviation of 20.9. The

maximum number of laptop computers reported imglsischool was 6, with a mean
below one. These figures were largely confirmedhgyschool Principals who blamed
lack of adequate financial resources on the faitarprovide sufficient computers for
teachers’ use in curriculum implementation. Theselifigs concur with Karimi’s

(2012) findings that only 87% of secondary schowmis Murang’a District had

computers. Although schools have at least a comptlte available computers in the
schools are too few compared to facilitate usagethm teachers and students
considering the large number of students in theash Limited number of computers

limits the access to the same by teachers forruserriculum implementation.
4.4.2 Availability of Computer Hardware

The respondents were asked to indicate the au#ijalaind adequacy of various
computer related hardware listed in their schobfe findings were as shown in Table
4.6.

Table 4.6: Availability of Computer Hardware

Computer-related hardware None Inadequate Adequate Total
(%) (%) (%) (%)

i. Projectors 51.3 41.8 6.9 100
i. DVD 46.6 43.9 9.5 100
ii. VCR 73.5 18.6 7.9 100
iv.  Flash discs 37.0 44.5 18.5 100
v. CDROMS 45.0 375 17.5 100
vi.  Large screen monitor 73.0 26.5 0.5 100
vii.  White boards 50.8 49.2 - 100

Averages 53.89 37.43 8.69 100
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The findings in Table 4.6 show that all the compu&tated hardware were either
unavailable or largely inadequate in the schoots. iRstance, 73% and 74% of the
respondents indicated that their respective schdidlsiot have large screen monitors
and VCR devices respectively. More than half & tbspondents reported that white
boards were inadequate, as were 51% of the resptsndo gave similar responses in
the case of both the and white boards and 47%h&DiVD. On average, 8.7% of the
respondents reported that the facilities listedensstequate compared to an average of
54% who indicated that their schools had none eficilities.

The Principals equally alluded to the inadequacgarhputer hardware and software,
with almost all of them reporting that the availblumber of hardware devices could
not match the huge number of students especiafyloic schools. In addition, schools
did not have up to date software especially thtsg teachers could easily use to
prepare their lessons. They explained that thel@molof inadequacy of was so acute
ICT infrastructure had serious implications on teachers’ willingness to use the few
available infrastructure since the consistency ¢ may be affected by the need to
allow other teachers to use the infrastructure hSotermittence was said to discourage

use of the infrastructure.

Unavailability/inadequacy of the facilitative degg and equipment means that even
where computers may be available and adequatentb&y their use in the classroom
for teaching learning will be limited because outgavices such as the projectors and
large screen monitors must be connected to the wmngo project the learning
content. Access to ICT infrastructure and resoumteshools is a necessary condition
to the integration of ICT in education (Plomp, Amstn, Law, & Quale, 2009).
Effective adoption and integration of ICT into thang in schools depends mainly on
the availability and accessibility of ICT resourcesch as hardware, software, etc.
Obviously, if teachers cannot access ICT resourttee; they will not use them.
Therefore, access to computers, updated softwatehardware are key elements to
successful adoption and integration of technology.
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4.4.3 Avalilability of Internet Connection in the S@ools and Mode of Connectivity

The respondents were required to indicate whetleir tschools had internet
connection or not, and where there was, the modammhection. Their responses with
regard to availability of internet connection waeshown in Table 4.7 below.

Table 4.7: Internet Connection in the Schools

Availability of internet connection Frequency Percentage
No 136 72.0
Yes 40 21.1
No response 13 6.9
Total 189 100.0

Majority of the respondents (72%) reported thayttel not have internet connection
in their schools. Only 21% indicated that they Iraeérnet connections while 7% did
not respond to the question. Of those who had adceisiternet connection, 13.8% did
so through prepaid modems while 7.4% accessed ritegnet through broadband
connections. Internet connection was indicatedhgygchool Principals as one of the
difficult infrastructure to provide in the schootiue to the both installation and
operational costs. Such costs were prohibitivénéoavailability of internet connections

in the schools.

4.4.4 Relationship Between Availability of ICT Infrastructure and ICT

Integration in Curriculum Implementation

To determine the relationship between availabibfy ICT infrastructure and ICT
integration in curriculum implementation, the Pears Product Moment Correlation
analysis was adopted. First, an index for availgbibf ICT infrastructure was
constituted. The index comprised the following dioemaire items with the indicated
scoring strategy: availability of computers andernet connectivity (Yes=2, No=1),
availability/adequacy of computer hardware (Nonenadequate=2, adequate=3) and
number of computers (actual number of each typeoaiputer). The scores on these
items were cumulated to get the total scores failahility of ICT infrastructure. With
regard to ICT integration in curriculum implememntat the scoring strategy adopted
was “Never’ =1; “Rarely’=2; “Regularly” =3 4 and ‘&fy regularly’=4. The

40



individual scores for the eight items in this saatiwere cumulated to obtain a
composite score for in ICT integration in curricmuintegration for each of the
respondents. The total scores for availability @T linfrastructure and ICT integration
were then used to compute the Pearson’s Product eévibr@orrelation (PPMC)

coefficient and the findings presented as showrainle 4.8.

Table 4.8: Relationship Between Availability of ICT Infrastructure and ICT

Integration in Curriculum Implementation

ICT Integration in Availability of ICT

Curriculum Infrastructure
Implementation

~ Pearson’s () 1 378
ICT Integrationin _
Curriculum Sig. (2-tailed) .000
Implementation N 189 189

Pearson’s (r) 378 1
Availability of ICT Sig. (2-tailed) 000
Infrastructure
189 189

**_Correlation is significant at the 0.01 level-2iled).

The findings revealed that there was a significpositive relationship between
availability of ICT infrastructure and ICT integian in curriculum implementation in
secondary schools in Gilgil Sub-County (r=0.68, 8). Teachers in schools that had
more ICT infrastructure were more likely to ingré@ in curriculum implementation
than those in schools with less ICT infrastructdiigese findings were supported by the
Principals’ assertion that where the ICT infrastmoe is adequate, teachers would
definitely ensure maximum integration in curriculumplementation in line with the

government policy on ICT in education (2006).

4.4.5 Regression Analysis of the Relationship Betese Availability Infrastructure

and ICT integration in Curriculum Implementation

The relationship between the ICT integration inricutum implementation and
availability of ICT infrastructural facilities wasested by using linear regression

analysis. The linear regression equation is givefobows:

Y= a+bx1+bpXo+sXs+haXatbsxs + X +7X7+0sXg + boXg + ioX10
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Where:

Y= ICT integration in curriculum implementation (Pendent variable)

a = constant

b; — o= regression coefficients

X1 -X10= independent variables (availability of ICT infragture) given by:

x1= availability of computers

Xo= availability of internet connection

X3 = number of computers (given by the natural loganit

X4 = availability of projectors

Xs = availability of DVD

Xe = availability of VCR

X7 =availability of flash discs

Xg = availability of CD ROMS

X9 =availability of large screen monitor

x10=availability of white boards
When ICT integration in curriculum implementatiomsvregressed against availability
of the various ICT infrastructural facilities, teNOVA results shown in Table 4.9

indicated that the regression model was signifi¢px0.05).

Table 4.9: ANOVA Results for Regression Model

Model Sum of Squares df Mean Square F Sig.
Regression 1609.414 13 123.801  9.290 .000
Residual 2252.171 169 13.326

Total 3861.585 182

a. Dependent Variable: ICT Integration in Curricaiumplementation

b. Predictors: (Constant), White boards , FlashcdisDesktops, Laptops, Large screen monitor, DVD
, CD ROMS, VCR, DESKTOPS, Does your school hagmittconnection?, LAPTOPS, Does your
school have computers?, Projectors

The regression model coefficient results for thedependent variables (availability of

ICT infrastructure) were as shown in Table 4.10.
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Table 4.10: Regression Coefficients for Availabilit of ICT Infrastructure

Model Unstandardized  Standardizec t Sig.
Coefficients Coefficients
B Std. Error Beta

(Constant) 37.306 4.505 8.281 .000
Availability of computers 23.434 4.460 -1.556 -5.254 .000
Availability of internet connection 10.960 1.790 1.269 6.122 .000
Number of computers 6.177 2.369 -.643 -2.607 .010
Availability of Projectors 11.387 2.245 -1.512 -5.072 .000
Availability of DVD 1.758 .703 -.288 -2.499 .013
Availability of VCR 1.829 973 -.246 -1.879 .062
Avalilability of Flash discs 1.364 .553 206 2.467 .015
Availability of CD ROMS .230 .598 -038 -.38 .701
Avalilability of Large screen monitol 3.479 .847 -.361 -4.105 .000
Availability of White boards 16.969 2.638 1.844 6.432 .000

a. Dependent Variable: ICT Integration in Curricatumplementation

The multivariate correlation and regression analysvealed that at p<0.05, availability
of ICT infrastructure namely computers, (both depkdnd laptop), internet connection,
number of computers, availability of projectors, DV flash-disks, large screen
monitors and white boards positively affected ICifitegration in curriculum
implementation. However, the number of desktop asens available, availability of
VCR and CD ROMs did not contribute significantly I©T integration in curriculum

implementation. Thus, the resulting regression rmaaeld be:
Y=37.31+23.435+10.94%+6.18%+11.39%+1.76% +1.36% +3.48% + 16.97Xo.

Schools that have adequate ICT infrastructure peoveachers and learners with
opportunities to access such facilities, making I@t€gration in teaching and learning
possible activities and processes possible. Thegfong empirical results are backed
up by findings of previous studies including Wastet. al. (2013) who noted that
school insufficient ICT equipment (especially iretive white boards and laptops)
were major obstacles to ICT use in Europe and &rigiland Ozden (2007), Afshari
(2009) and Mumtaz (2000) who identified lack of garter facilities or insufficient
appropriate as obstacles to integration of ICTsst@oable integration of ICTs into
pedagogical practices needed access to hardwafeyas® and other resources
(Mukuna, 2013).
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4.5 Teachers’ Use of ICT Infrastructure and ICT Integration in Curriculum

Implementation

The second objective of the study was to deteriaeextent to which teachers’ use of
ICT infrastructure influences ICT integration in rgaulum implementation in

secondary schools in Gilgil Sub-County. This settiberefore is a presentation of
teachers’ use of ICT infrastructure and the refetiop between the use and integration

of ICT in curriculum implementation.
4.5.1 Teachers’ Use of ICT Infrastructure

The respondents were asked to indicate how oftey tised ICT facilities in teaching
listed within their schools. Their responses basethe use of both computer hardware
and software were analyzed descriptively and thdirfigs were as presented in Table
4.11 below.

Table 4.11: Teachers’ Use of ICT Infrastructure

ICT Facilities Never Rarely Often Daily Total
(%) (%) (%) (%) (%)

Computer Hardware
I.  Projector 47.1 32.8 19.6 0.5 100
i. DVD 36.5 28.0 25.4 10.1 100
ii. VCR 56.6 36.5 0.5 6.3 100
iv.  Flash discs 534 29.6 10.4 6.5 100
v. CD-ROM 36.0 28.6 21.7 13.8 100
vi.  White boards 74.1 16.9 9.0 - 100
vii.  Large screen monitor 48.1 23.3 15.3 13.2 100
Averages 42.63 23.73 14.56 7.20 100

Computer Software

i. E-mall 30.2 24.9 18.5 26.5 100
ii. Internet 29.1 19.0 14.8 37.0 100
iii.  Word processing 27.0 14.8 354 22.8 100
iv.  Spreadsheet (e.g. Excel) 29.6 27.5 16.4 26.5 100
v. Databases (e.g. Ms-access) 30.7 30.7 25.9 12.7100
vi.  Printing or drawing 22.8 27.5 19.6 30.2 100
vi.  Games or simulations 47.6 22.2 13.2 16.9 100
ii.  Power point 41.3 32.3 11.1 15.3 100
Averages 32.74 25.70 20.01 21.56 100
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The findings in Table 4.11 reveal that on averdgachers used computer software
more often than they used the hardware that isssacg to facilitate ICT integration in
curriculum implementation. For instance, an averaig2l.6% of the teachers indicated
that they used computers software on a daily basigpared to 7.2% average usage of
the computer hardware. This trend was also reglitat the 20% average usage of
computer software compared to 14.6% usage of canpoardware often. The
computer hardware that was never used on a dasig bas the white board as none of
the respondents indicated so, which could be atethto the earlier finding that none
of the respondents reported their schools as hasauhgguate white boards. The
Principals reported that a vast majority of teasharely used the computer hardware
regularly, but where internet was available, teexhgould mostly used the ICT
facilities to access the internet. However, then@pials decried such use accusing
teachers of mainly using the internet for to sedmhinformation related to their
personal benefits such as research work and reairal rather than sourcing for

information related to curriculum and instruction.

When teachers’ use of ICT hardware facilities wasgared to their availability,
whereas the average adequacy of the facilitiesfaeasd to be 8.7, average daily usage
of the ICT facilities by the teachers was 1.5% |€68%) implying that even where
ICT infrastructure was available and adequate,afioteachers optimally utilized the
facilities in teaching and learning activities.

4.5.2 Comparison of Availability of ICT Infrastruct ure and Teachers’ Use of the

Infrastructure

Teachers’ use of ICT Infrastructure (Computer handonly) was scored on a 4-point
scale, where 1 = Never; 2 = Rarely; 3 = Often armdBlaily. The scores for use of the
computer hardware were cumulated for each resporateh their means computed.
The means were then compared with the means ofabilay of ICT infrastructure

using the one samples t-test to determine whelteee twere any significant differences
between availability of ICT infrastructure and teaxs’ use of the infrastructure. The

findings were as shown in Table 4.12.
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Table 4.12: One Samples t-test for the ComparisonfoAvailability of ICT

Infrastructure and Teachers’ Use of the Infrastructure

Test Value =0
T Df Sig. (2- Mean 95% Confidence
tailed) Difference Interval of the
Difference

Lower  Upper

Availability of ICT  47.488 188 .000 1.55858 1.4938 1.6233
Infrastructure

Teachers’ Use of  46.317 188 .000 1.37778 1.2043 1.5513

ICT Infrastructure

The results in Table 4.12 revealed that the meaavailability of ICT infrastructure
was 1.56 and that of teachers’ use of ICT infrastme was 1.38, with a mean
difference of 0.18. There were statistically diffieces in the means of availability of
ICT infrastructure (t-value=47.49; df = 188; P<0.0&8nd teachers’ use of ICT
infrastructure (t-value=46.32; df = 188; P<0.05he$e findings indicate that teachers

were not optimally using ICT infrastructure thatrey@vailable in the schools.

4.5.3 Relationship Between Teachers’ Use of ICT Irdstructure and ICT

Integration in Curriculum Implementation

The means for teachers’ use of ICT infrastructbgl{ hardware and software) and the
means for ICT integration in curriculum implemendat were used to compute the
Pearson’s Product Moment Correlation to determihether there was a relationship

between the two variables. The findings were asveha Table 4.13.

Table 4.13: Relationship Between Teachers’ Use o€T Infrastructure and ICT

Integration in Curriculum Implementation

ICT Integration Teachers’ Use ¢ Teachers' Use
in Curriculum  ICT Hardware of ICT Software
Implementation Infrastructure Infrastructure

ICT Integration in Pearson’s (r) 1 682" 661
Curriculum Sig. (2-tailed) .000 .000
Implementation N 189 189 189
Teachers’ Use of Pearson’s (r) 682" 1 .830°
ICT Hardware  Sig. (2-tailed) .000 .000
Infrastructure N 189 189 189
Teachers' Use of Pearson’s (r) 661 .830° 1
ICT Software Sig. (2-tailed) .000 .000

Infrastructure N 189 189 189

** Correlation is significant at the 0.01 level-2iled).
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The results in Table 4.13 show that there was aifgignt positive relationship
between teachers’ use of ICT hardware infrastrecamd ICT integration in curriculum
implementation (r=0.68; p<0.05) and teachers’ UsKC® software infrastructure and
ICT integration in curriculum implementation (r=6;60<0.05). The correlations were
relatively strong, indicating that ICT integration curriculum implementation was
strongly associated with teachers’ frequent usel@f hardware and software
infrastructure. The strong, positive correlatiotween teachers’ use of ICT hardware
and software infrastructure (r=0.83; p<0.05) shathat teachers who used ICT
hardware were also most likely to use ICT softwafestructures, which are requisite

to ICT integration in curriculum implementation.

4.6 Teachers’ Level of Knowledge of ICT and ICT Inégration in Curriculum

Implementation

The fourth objective of the study was to estabiighextent to which teachers’ level of
knowledge of ICT influences ICT integration in dawlum implementation in

secondary schools in Gilgil Sub-County. Thus, Hastion is a description of teachers’
level of ICT training, knowledge of ICT and the agbnship between teachers’

knowledge of ICT and ICT integration in curriculumplementation.
4.6.1 Teachers’ Level of ICT Training

The respondents were asked to indicate their leivELT acquired as at the time of the
study. Their responses were as shown in Table 4.14.

Table 4.14: Teachers’ Level of ICT Training

Level of ICT Training Frequency Percentage
Certificate Proficiency packages 96 50.8
Diploma in ICT 41 21.7
Inset ICT training 41 21.7
Course unit during training as a teacher 11 5.8
Total 189 100.0

Slightly more than half of the respondents had &educertificate of proficiency in

computer packages. Equal percentage of the resptn{l&2%) had acquired either a
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diploma in ICT or inset ICT training while at ma&¥ had acquired ICT training as a
course unit during initial training in educationhd school Principals lamented that
their teachers lacked the requisite confidence ritegrate ICT in curriculum
implementation due to the fact that they had nogikeed adequate ICT training.

4.6.2 Teachers’ Knowledge of ICT

The respondents were asked to describe teegl of knowledge of usage of ICT
facilities and computer software listed on a givating scale ranging from 1-5, where
1= None, 2 = Some, 3 = Low, 4 = Average and 5 =hHighe means of the
respondents’ knowledge scores were computed antintiegs were as presented in
Table 4.15.

Table 4.15: Teachers’ Knowledge of ICT

ICT Infrastructure N  Minimum Maximum Mean Std. Dev.
i. Internet 189 1 5 3.79 1.486
ii.  Microsoft Word processing 189 1 5 3.79 1.472
iii.  E-mail (sending and receiving 189 1 5 3.74 1.572

messages)

iv.  Printing or drawing 189 1 5 3.69 1.384
v. Spreadsheet (e.g. Excel) 189 1 5 3.59 1.550
vi.  Games or simulations 189 1 5 3.52 1.339
vii.  Power point 189 1 5 3.43 1.423
vii.  DVD 189 1 5 3.42 1.433
ix. CD-ROM 189 1 5 3.37 1.455
x.  Projector 189 1 5 3.10 1.407
xi.  Databases (e.g. Ms-access) 189 1 5 2.90 1.468
xii. VCR 189 1 5 2.63 1.491
xiii. ~ Large screen monitor 189 1 5 2.51 1.390

The means ranged from 3.79 (highest) to 2.51 (lgw&be highest mean was related
to teachers’ knowledge of internet as well as Msofb Word processing with standard
deviations of 1.49 and 1.47 respectively while ltheest mean was related to teachers’
knowledge of large screen monitor with a standawation of 1.39. On average, when
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the mean scores are compared to the rating scale5pfthe findings imply that
teachers’ knowledge of ICT in ICT ranged from low dverage, with the findings
indicating that teachers were more knowledgeablghan computer software than
hardware. In fact, teachers had low knowledge &welall the computer hardware. It
can therefore be concluded that teachers werapait functionally knowledgeable in
ICT, which provides a basis for further ICT traigito strengthen teachers’ knowledge

of ICT that is critical for ICT integration in cuculum implementation.

4.6.3 Relationship between Teachers’ Knowledge o€T and ICT Integration in

Curriculum Implementation

The respondents’ total scores on knowledge of I@GFewcumulated and their means
computed for each respondent. The Pearson’s Prddaotent Correlation analysis

was then conducted using means of their knowledgthe independent variable and
ICT integration in curriculum implementation as thependent variable. The results of

the correlation analysis were as shown in Tablé.4.1

Table 4.16: Relationship between Teachers’ Knowledg of ICT and ICT

Integration in Curriculum Implementation

Teachers' ICT Integration in
Knowledge of Curriculum
ICT Implementation
Pearson Correlation 1 493"
Teachers' Knowledgr _
Sig. (2-tailed) .000
of ICT
N 189 189
ICT Integration in ~ Pearson Correlation 493" 1
Curriculum Sig. (2-tailed) .000
Implementation N 189 189

** Correlation is significant at the 0.01 level-2iled).

The results in the table above revealed that tvaea significant positive relationship
between teachers’ knowledge of ICT and ICT integrain curriculum implementation
(r=0.49; p<0.05). The correlation was of moderateergth, indicating that ICT
integration in curriculum implementation was asaten with teachers’ knowledge of

ICT. The higher the teachers’ knowledge in ICT there likely they are to integrate
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ICT in curriculum implementation. Pelgruet al. (2003) found that teachers’ lack of
knowledge and skills was the second most inhibibbgtacle to the use of computers
in schools. Similarly, in the United States, Knezekd Christensen (2002)
hypothesized that high levels of skill and knowledgroficiency) would produce
higher levels of technology integration that wikflect on student achievements
positively. Evidence suggests that majority of tesas who reported negative or neutral
attitude towards the integration of ICT into teahiand learning processes lacked
knowledge and skills that would allow them to m&kdormed decision” (Bordbar,
2010).

4.7 Teachers’ Attitudes Towards ICT and ICT Integrdion In Curriculum

Implementation

The fourth and final objective of the study wasdetermine the extent to which
teachers’ attitudes towards ICT influences ICT gné&ion in curriculum
implementation. This section is therefore descriteechers’ attitudes towards ICT,

which is then correlated with ICT integration irmeculum implementation.
4.7.1 Teachers’ Attitudes Towards ICT

The respondents were provided with a set of eighs{atements for which they were
asked to circle the description that closely maictieeir individual experiences by
indicating their level of agreement with the stadets, from strongly disagree to
strongly agree. There were 4 positive attitude4négative attitude statements.

The findings in Table 4.17 show that among the tp@sistatements, the highest
percentages responded positively by strongly aggeewith the statements. For
instance, 70% of the respondents indicated theangtagreement with the statement
that use of the computer would allow them to develbeir teaching while 58%
strongly agreed that the school as a whole benieéita the introduction of ICT. On
average, 56.4% of the respondents indicated theang agreement with the four
positive statements compared to 2.9% who stronglggieed. However, a significant
28.3% “disagreed” with the state the positive IGffilautes.
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4.17: Teachers’ Attitudes Towards ICT (%)

Strongly Disagree Unable Agree  Strongly Total
disagree to agree
respond

Positive Attitude

i.  The use of the computer will 2.1 14.3 5.3 7.9 704 100
allow me to develop my
teaching

ii. ICT enables teachersto help 4.2 39.2 6.9 3.7 46.0 100
curriculum areas outside
their own

iii. The school as a whole 3.2 30.7 - 8.5 57.7 100
benefits from the
introduction of ICT

iv. Integration of ICT in 2.1 29.1 3.7 13.8 51.3 100
curriculum implementation is
effective in  developing
learners’ knowledge and
skills
Averages 2.90 28.33 3.98 8.48 56.35 100
Negative statements

i. The impact of ICT 28.6 12.7 5.8 26.5 26.5 100
integration on studes
learning is negligible

ii. Getting to know integration 25.4 18.0 5 46.6 9.5 100
of ICT in curriculum
implementation takes up too
much of teacher’s time

iii. ICT integration imposes 39.2 27.5 3.7 25.4 4.2 100
excessive demands on
teachers

iv. ~The use of ICT interferes 45.5 - 3.7 42.9 7.9 100
with other aspects of my
work
Averages 34.68 14.55 3.43 35.35 12.03 100

For each of the negative statements, respondezggbnses were randomly distributed

with the highest percentages occurring evenly.ifstance, the highest percentage of

the respondents (47%) “Agreed” that getting to knotegration of ICT in curriculum

implementation takes up too much of teacher's timMé% and 39% “Strongly

disagreed” that use of ICT interferes with othepems$s of their work and that ICT

integration imposes excessive demands on teackspeatively. On the other hand, a

51



significant 43% “Agreed” that use of ICT interferesth other aspects of their work.
On average, the highest percentages of the respnateabout 35% either “Agreed” or
“Disagreed” with the negative attitude statements.

4.7.2 Means of Teachers’ Attitudinal Responses Towds ICT

The means of teachers’ responses to the attituditeaéments were computed by
adopting a scoring strategy where, for the posistedements, a scale of 1-5 (strongly
disagree to strongly agree) was adopted and fonéigative statements, the scale was
reversed to 5-1 (strongly disagree to strongly @gré&he means and standard

deviations of the scores were as presented in Zab&

Table 4.18: Means of Teachers’ Attitudinal ResponseTowards ICT

Statement N Min Max Mean Std. Dev
I.  Use of the computer will allow me to 189 1 5 4.30 1.198
develop my teaching
ii.  The school as a whole benefits fromth 189 1 5 3.87 1.443
introduction of ICT
iii.  Integration of ICT in curriculum 189 1 5 3.83 1.373

Vi.

Vii.

viil.

implementation is effective in developil
learners’ knowledge and skills

ICT integration imposes excessive 189 1 5 3.72 1.325
demands on teachers

ICT enables teachers to help curriculu 189 1 5 3.48 1.490
areas

The use of ICT interferes with other 189 1 5 3.32 1.573
aspects of my work

Getting to know integration of ICT in 189 1 5 3.03 1.433

curriculum implementation takes up toc

much of teacher’s time

Impact of ICT integration on students’ 189 1 5 2.90 1.612
learning is negligible

The findings in Table 4.18 show that the means ednfjom 4.3 (highest) to 2.9
(lowest). The highest mean was related to “Usehef ¢computer will allow me to

develop my teaching” while the lowest mean was @ased with “Impact of ICT

integration on students’ learning is negligiblEfom the findings, it can be observed
that the positive attitudinal statements had reddyi higher means compared to the
negative attitudinal statements. It can therefoee doncluded that teachers had
relatively positive attitudes towards ICT. Theseipee attitudes are important to ICT

integration because as Divaharan and Ping (201dXaden (2007) suggest, effective

52



use of computers is dependent on the teacherstimre, personal beliefs and attitudes
towards teaching with technology and ICT use bexasisgch beliefs and attitudes
influence what they do in classrooms. Prior stutligge reported that teachers’ actual
ICT use was related to their perceptions (Altune\AK Yigit, 2009; Keengwe &

Onchwari, 2008; Lau & Sim, 2008). Eugene (2006)lerqu the effect of teachers’

beliefs and attitudes towards the use of ICT irssi@oms. The study revealed that
there was inconsistency between teachers’ belredstlzeir actual use of technology in
classroom. Teachers’ beliefs and teaching practeere found not to match. The
inconsistency between teachers’ actual use of 160 @erception were attributed to
inadequate supply of ICT resources, lack of actedbe right kinds of technology,

inadequate ICT pedagogical training and insufficegministrative support.

4.7.3 Relationship Between Teachers’ Attitudes Towds ICT and ICT Integration

in Curriculum Implementation

The means of teachers’ attitudes towards ICT wesed uto compute the Pearson’s
Product Moment Correlation against ICT integratiorcurriculum implementation to
determine whether there was a relationship betweachers’ attitudes towards ICT
and ICT integration in curriculum implementatiorhelresults were as shown in Table
4.19.

Table 4.19: Relationship Between Teachers’ Attitude Towards ICT and ICT

Integration In Curriculum Implementation

ICT Integration in Teachers' Attitudes

Curriculum Implementatior  towards ICT

~ Pearson 1 179
ICT Integration in _
. Correlation
Curriculum . .
. Sig. (2-tailed) .014
Implementation
189 189
Pearson 179 1
Teachers' Attitudes Correlation
towards ICT Sig. (2-tailed) .014
N 189 189

*, Correlation is significant at the 0.05 level (@Hed).
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The correlation analysis revealed that there wasigaificant, positive correlation
between teachers’ attitudes towards ICT and ICTegrdtion in curriculum
implementation (r=0.18; p<0.05). The correlatiorswaeak in strength, indicating that
ICT integration in curriculum implementation was akb/ associated with teachers’
positive attitudes towards ICT. These findings wiaragreement with the findings of
previous studies such as Saical (2009); Zhao & Cziko (2001); Kumat al. (2008)
that reported that teachers’ attitude and motivaiitfluence their adoption of ICT.
Similarly, Teo (2008) conducted a survey on predserteachers’ attitudes towards
computer use in Singapore and found that teachere wore positive about their
attitude towards computers and intention to useptaer than their perceptions of the
usefulness of the computer and their control of twenputer. Demirci (2009)
conducted a study on teachers’ attitudes towardsutie of Geographic Information
systems (GIS) in Turkey and revealed that thoughidra such as lack of hardware and
software existed, teachers’ positive attitudes todw#1S was an important determinant

to the successful integration of GIS into geogralgisgons.

It can be concluded from the foregoing that to sastully initiate and implement
educational technology in the school program depsaitrdngly on the teachers’ support
and attitudes. Tella, (2007) found that computer was predicted by intentions to use
and that perceived usefulness was also strongkedinto these intentions. More
evidence suggests that teachers’ attitudes anefdalifluence successful integration of
ICT into teaching (Hew & Brush, 2007; Keengwe & @wari, 2008). If teachers’
attitudes are positive toward the use of educakitezhnology then they can easily
provide useful insight about the adoption and irdegn of ICT into teaching and
learning processes. It is believed that if teachmEyseived technology programs as
neither fulfilling their needs nor their studentgeds, it is likely that they will not

integrate the technology into their teaching ardrieng.
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CHAPTER FIVE
SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATION S
5.1 Introduction

The purpose of this study was to examine factorBuancing information

communication technology integration in curriculumplementation in secondary
schools in Gilgil Sub-County, Kenya. This chapteerefore presents a summary of
findings, conclusions and recommendations. The tehafurther summarizes the
contribution of the study to the existing body ohokvledge and finally gives

suggestions for further research.
5.2 Summary of the findings

The study utilized responses from 203 respondesfmesenting an overall 79.9%
response rate. Majority of the questionnaire redpats (65.6%) were male and 34.4%
were female. Cumulatively, 85% of the teachers vibmlew 40 years of age. Majority
(69%) of the respondents were Bachelors degreeugtas, and a relatively lesser
percentage of them, 5% were educated up to th@rdepllevel. The percentage of
respondents attaining Masters’ degrees was 9%. utAlboree quarters of the

respondents had at most 10 years’ teaching experien

With regard to availability of ICT infrastructure the schools, the study established
that most of the schools had computers. Only 11%hefrespondents reported lack of
computers in their schools (Table 4.5). The typgesomputers available in the schools
were mainly desktop computers as confirmed by 88%he respondents. All the
computer-related hardware was either unavailablargely inadequate in the schools
as shown in Table 4.6. It was further establistied there was a significant positive
relationship between availability of ICT infrasttuee and ICT integration in
curriculum implementation in secondary schools ilgiGSub-County (r=0.68, p<0.05)
(Table 4.8).

On teachers’ Use of ICT Infrastructure and ICT d¢m&tion in curriculum
implementation, it was established that on aversegchers used computer software

more often than they used the hardware as can feedd from Table 4.11. For
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instance, an average of 21.6% of the teachers ataticthat they used computer
software on a daily basis compared to 7.2% aveuagge of the computer hardware.
There were statistically differences in the meadnavailability of ICT infrastructure (t-
value=47.49; df = 188; P<0.05) and teachers’ us€ofinfrastructure (t-value=46.32;
df = 188; P<0.05) as shown in Table 4.12. On themwohand, there was a significant
positive relationship between teachers’ use of Kafdware infrastructure and ICT
integration in curriculum implementation (r=0.68<(Q005) and teachers’ use of ICT
software infrastructure and ICT integration in aulum implementation (r=0.66;
p<0.05) as shown in Table 4.13.

Results of teachers’ level of knowledge of ICT skdwhat slightly more than half of
the respondents had acquired certificate of pmaficy in computer packages. Equal
percentages of the respondents (22%) had acqutheat a diploma in ICT or inset ICT
training while at most 6% had acquired ICT trainiag a course unit during initial
training in education (Table 4.14). With respectktmwledge of ICT hardware and
software, the mean knowledge levels ranged fror® ghighest) to 2.51 (lowest). On
average, teachers’ level of knowledge of ICT ranfjedh low to average, with the
findings indicating that teachers were more knogésble in the computer software
than hardware as can be seen in Table 4.15. Thas av significant positive
relationship between teachers’ knowledge of ICT #Dd integration in curriculum
implementation (r=0.49; p<0.05) (Table 4.16).

Finally, on the influence of teachers’ attitudesvaods ICT and ICT integration in
curriculum implementation, the study establishedt tthe means attitudinal levels
ranged from 4.3 (highest) to 2.9 (lowest) as showhable 4.18. The highest mean was
related to “Use of the computer will allow me tovd®p my teaching” while the lowest
mean was associated with “Impact of ICT integratom students’ learning is
negligible”. Positive attitudinal statements hathtigely higher means compared to the
negative attitudinal statements. The correlatioalymis revealed that there was a
significant, positive correlation between teacheaftitudes towards ICT and ICT

integration in curriculum implementation (r=0.18,0005) as shown in Table 4.19.
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5.3 Conclusions

The findings of this study show that availabilitydaaccessibility of ICT infrastructure
in the secondary schools in Gilgil Sub-County idl $ar from being achieved.

Although almost all the schools had at least a agerpthe computers were too few to
optimally support ICT integration in curriculum itepentation. In addition, there
were general inadequacies of computer-related haeand peripheral devices used
together with the computers to support ICT teachamgl learning environments.
Nevertheless, schools that have adequate ICT tniciare have successfully

integrated ICT in curriculum implementation althbuat sub-optimal levels.

Teachers use computer software more often thanubeyhe hardware, which may be
explained by inadequacy of the ICT facilities inhgols and teachers’ access to
computers and related software outside the schoaraments. On the other hand,
availability of ICT infrastructure is not synonyn®uo their use by the teachers.
Statistically significant differences were noted tvmen availability of ICT

infrastructure and teachers’ use of the infrastmgt indicating that available ICT
facilities are not optimally used in curriculum ilementation. However, where
teachers have made use of the ICT infrastructugejficant strides have been made
towards ICT integration in curriculum implementatias evidenced by the positive
correlation between teachers’ use of ICT hardwarksoftware infrastructure and ICT

integration in curriculum implementation.

The study results show that teachers’ level of Kedge of ICT is a key factor in the
successful integration of ICT in curriculum implemetion. Unfortunately, teachers’
competence in ICT is limited by low ICT-related fassional development given that
most teachers possess only functional ICT knowledge skills. Higher ICT

knowledge levels have potential to positively iefhee ICT integration in curriculum
implementation as exhibited by the positive cotretabetween teachers’ knowledge

of ICT and ICT integration in curriculum implemetiten.

Teachers’ attitude towards ICT is a correlate ofl I@htegration in curriculum
implementation. However, teachers’ attitude is éidko their confidence in using ICT
to teach, which is influenced by accessibility @T'Iresources and teacher competence.

Availability of ICT resources, perceived ability tse ICT and having basic skills to
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operate it may increase teachers satisfaction mibkdern technologies which may in

turn motivate teachers to integrate ICT in teaching
5.4 Recommendations

This study has highlighted the height of ICT infrastural inadequacies in secondary
schools in Gilgil Sub-County, which most likely efts secondary schools in other
parts of Kenya. There is therefore need for alldtakeholders in the education sector
to join hands in supporting the schools to acqthieerequisite ICT infrastructure if the
ICT in education Policy (2006) is to be effectivatyplemented in schools.

The study has also shown that although teachershaag access to ICT resources,
they cannot use ICT in the classroom because it lmeaglifficult for them to operate
ICT tools due to their incapacity to effectivelyeuthe tools. Thus, teachers should be
provided with technical assistance because thistasse may provide them with up-to
date equipment in the new world of technology. TW@uld allow teachers access to
and utilization of ICT resources and thus help I tsuccessful integration of

technology in teaching processes.

It is further recommended that teachers be givdhcmnt training on ICT use and
integration into teaching and learning processéss Will help teachers to acquire the
requisite knowledge and skills in integrating ICEchnology in curriculum
implementation, which will in turn provide opporitias for teachers to support
student-centered learning. According to Russellpbele O'Dwyer and O’Connor
(2003), teachers should be trained on specificunsbnal use of technology instead of

general use of computers.

Finally, based on the results of the study in r@fato teachers’ attitudes towards ICT,
it is recommended that teachers understanding efréfevance and importance of
integrating ICT in curriculum implementation be anbed through support by the
school administration as well as other educatiakedtolders. This will inculcate
positive teacher attitudes towards ICT which isuisite to their use of ICT in teaching

and learning.
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5.5 Suggestions for Further Studies

The following are suggestions for some of the anghsre further research may be

done:

1. Similar studies to be carried out in other Sub-G®sn so as to enable

generalization of the findings to a wider scope

2. This study acknowledges that many factors exifitenature that potentially affects
the integration of ICT in curriculum implementatidince this study was limited to
only four factors, other studies in the same am@adcexplore those factors that
were not covered by this study broadly, which comtdadly be categorized into
school-related, teacher-related, student-relatectofss and curriculum-related

factors.
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5.6 Contribution to Body of Knowledge
Table 5.1 shows the contribution of the study ®lbdy of Knowledge

Table 5.1:

Contribution to Body of Knowledge

Objective Contribution to Body of Knowledge

. To establish the extent toAvailability and accessibility of ICT infrastructirin the secondary
which availability of ICT schools in Gilgil Sub-County is still far from beirachieved. Although
infrastructure  influencesalmost all the schools had at least a computerctimeputers were too

ICT integration in few to optimally support ICT integration in currlom implementation.
curriculum In addition, there were general inadequacies of pder-related
implementation. hardware and peripheral devices used together thighcomputers to

support ICT teaching and learning environments. ddieless, schools
that have adequate ICT infrastructure have suadéssitegrated ICT in
curriculum implementation although at sub-optinesidls.

. To determine the extent toTeachers use computer software more often thanukeyhe hardware.
which teachers’ use of ICTOn the other hand, availability of ICT infrastruetlis not synonymous
infrastructure  influencesto their use by the teachers. Statistically sigaifit differences were
ICT integration in noted between availability of ICT infrastructuredaieachers’ use of the
curriculum implementation infrastructure, indicating that available ICT fitoils are not optimally
used in curriculum implementation. However, wheachers have made
use of the ICT infrastructure, significant strides/e been made towards
ICT integration in curriculum implementation as aamced by the
positive correlation between teachers’ use of I@fditvare and software
infrastructure and ICT integration in curriculumglementation.

. To establish the extent toTeachers’ knowledge of ICT is a key factor in thecessful integration

which teachers’ knowledgeof ICT in curriculum implementation. Unfortunatelyteachers’

of ICT influences ICT competence in ICT is limited by low ICT-related fassional

integration in curriculum development given that most teachers possess amigtiébnal ICT

implementation knowledge and skills. Higher ICT knowledge leveksvé potential to
positively influence ICT integration in curriculunmplementation as
exhibited by the positive correlation between teashknowledge of ICT
and ICT integration in curriculum implementation.

. To determine the extent tolTeachers’ attitude towards ICT is a correlate off Itegration in

which teachers’ attitudescurriculum implementation. However, teachers’ atté is linked to their

towards ICT influencesconfidence in using ICT to teach, which is influeddy accessibility to

ICT integration in ICT resources and teacher competence. AvailakaityCT resources,

curriculum implementation perceived ability to use ICT and having basic skith operate it may
increase teachers satisfaction with modern teclgredowhich may in
turn motivate teachers to integrate ICT in teaching
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APPENDICES
Appendix I: Introduction Letter

Agatha Wanga
P.O Box
Mombasa.

To Whom It May Concern

Re: Research Study

This questionnaire seeks to collect data that Wl used to establish the factors
influencing the integration of ICT in curriculum piementation in secondary schools
in Gilgil Sub-County, Kenya. You/your school hagbeselected by chance from all the
secondary schools in the County to assist in pmgithe required information, since

your views are considered important to this study.

| therefore kindly request you to answer the qoestiin the attached questionnaire as
honestly as possible as per the guidelines indicate further assure you that your
answers to this questionnaire will be used for psgs of research only and your

identity will not be disclosed to anyone whatsoever

Thank you.
Yours faithfully,

Agatha Wanga
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Appendix Il: Teachers' Questionnaire

Introduction and Consent
The purpose of this questionnaire is to collecadatating to the factors that influence

ICT integration in curriculum implementation in secorydachools in Gilgil Sub-
County. Your school and you in particular, as aclea involved in curriculum
implementation, have been identified by chance feonong the other schools/teachers
in the Sub-County to participate in the study. Thysu are hereby requested to
complete this questionnaire. Note that any inforomatgiven with respect to this
request shall be treated with strict confidentyadihd will only be used for the purpose

of this research only.

Kindly indicate your consent to participate in tBaudy prior to completion of the
guestionnaire

| agree | disagree

SECTION 1: DEMOGRAPHIC CHARACTERISTICS

1. Kindly indicate your gender

Male Female
2. _In which age bracket do you fall?
23-29 years 40-49 years
30-39 years 50-59 years

3. Highest Level of Education/Professional qualifioati

Masters Degree with PGDE

Degree Diploma

4. Teaching experience

Below 5 years

6-10 years

11-15 years

More than 15 years
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SECTION 2: AVAILABILITY OF ICT INFRASTRUCTURE

1. Does your school have computers?

Yes
No

2. If yes, what types of computers are available?

Desktop Computers

Laptops

3. How many of each of the computer types you havdcatdd above are
available?

5. Does your school have internet connection?

Yes
No

6. If yesin 11 above, what kind of connection exists?

Pre-paid modem

Broadband internet server

Apart from the computers, which of the followingifgies does your school have and

how adequate are they for use for teaching andileg®

Facility None Inadequate | Adequate

Projectors

DVD

VCR

Flash discs

CD ROMS

Large screen monitor
White boards

Nl o g B W DN
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SECTION 3: TEACHERS' USE OF ICT INFRASTRUCTURE

Please rate how often teachers use the following fiilities in teaching using the
given scale, where 1 Never, 2 =Rarely; 3 =Regularly; 4 =Very regularly

ICT Facilities 1 2 3 4
CD-ROM
VCR

Projector

Internet

Electronic learning

E-mail (sending and receiving messages)

Large screen monitor

Word processing

© ® N o g M W N

Spreadsheet (e.g. Excel)

10. Databases (e.g. Ms-access)

11.Printing or drawing

12. Games or simulations

13.Power point

SECTION 4: TEACHERS' KNOWLEDGE OF ICT

1. What is the level of ICT training acquired to date?

Certificate Proficiency packages

Diploma in ICT

Course Unit during training

Inset ICT training
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Please describe youdevel of knowledge of usage of the facilities angmputer

software listed here using the rating scale desdriielow

1 - None 4 — Average

2 —-Some 5 - High

3 —Low
Facility 1 2 3 4 5
CD-ROM
VCR
Projector
Internet
DVD
E-mail (sending and receiving
messages)
Large screen monitor
Word processing
9. Spreadsheet (e.g. Excel)
10. Databases (e.g. Ms-access)
11.Printing or drawing
12.Games or simulations
13.Power point

o~ W INIE

o~

SECTION 5: TEACHERS ATTITUDE TOWARDS ICT

This section invites you to offer your views onaage of issues concerning IT. Circle

the description that closely matches your expeaenc

1- Strongly agree

2- Agree

3- Unable to respond
4- Disagree

5- Strongly disagree

Issue Response

1. The use of the computer will allow me to develop My |2 | 3 | 4| 5
teaching

2. The impact of ICT integration on students’ leagiis|1 |2 | 3 | 4| 5
negligible

3. Getting to know integration of ICT in curriculupl |2 |3 | 4] 5
implementation takes up too much of teacher’s time

4. ICT integration imposes excessive demandsontesche |1 |2 |3 | 4| 5

5. The use of ICT interferes with other aspects ofvmyk 112 (3]4] 5

6. ICT enables teachers to help curriculum areasidmutbeir| 1 |2 | 3 | 4| 5
own

7. The school as a whole benefits from the introducgbICT |1 |2 | 3 | 4| 5

8. Integration of ICT in curriculum implementatione$fective| 1 |2 | 3 | 4| 5

in developing learners’ knowledge and skills
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SECTION 6: INTEGRATION OF ICT IN CURRICULUM IMPLEME  NTATION

On a scale of 1- 4 (where 1Never, 2 =Rarely; 3 =Regularly; 4 =Very regularly)
Please rate how often teachers in your school heel@T facilities/infrastructure
available in the school for the following purpose.

Purpose 1 2 3 4
1. Preparation of lesson presentations

2. Presentation of the lesson

3. Preparation of assignments and tests

4. Preparation of students’ results

5. Research on curriculum content

6. Students’ Encyclopedia

7. Practical demonstrations

8. Simulation of key subject concepts

Thank you for taking time to respond to the questias
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Appendix Ill: School Principals’ Interview Guide

Introduction
Good morning/Afternoon

My name is Agatha Wanga a student at the University of Nairobi currently
undertaking a Masters Degree in Project Planninghdanagement. | am in the process
of collecting data for my research project whoseppse is to establish factors that
influence ICTintegration in curriculum implementation in secorydschools in Gilgil
Sub-County. Your school and you in particular,tes Rrincipal have been identified by
chance from among the other schools/Principal énShbb-County to participate in the
study. Therefore, | would like to take about 45 w@s of your time to ask you a few
guestions related to ICT integration in curricultmplementation in your school. Note
that any information you give with respect to thesjuest shall be treated with strict
confidentiality and will only be used for the pusgoof this research only. Do you have
any question or any need any clarification? If yall allow me, | would like to as you

the following questions:

1. Does your school have computers? If yes, what tgbesmputers are available
and how many in each case?
2. What other computer appliances/infrastructure sadlable in your school?

3. Is the available ICT infrastructure adequate for li@tegration in curriculum
implementation in your school? Please explain ymswer.

4. Do teachers in your school use the available ICfagtructure? If yes, how
often do they use the infrastructure and for wheippses?

5. Briefly describe how teachers’ use of the ICT isfracture influences ICT
integration in curriculum implementation in youhsol

6. How would you describe the level of ICT knowledgeamg you teaching staff?
How does this knowledge affect ICT integration imrecculum implementation in
the school?

7. Briefly describe the attitude of your teaching stafvards ICT. Would you say
teachers’ attitude affect ICT integration in cuafion implementation in your
school? How?

That is all | had to ask you. Thank you for takingyour time to respond to
my questions
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Appendix IV: Krejcie and Morgan’s (1970) Table for Determining Sample Size

from a Given Population

N——S N —S N - S N S N-—- S
10---10 100----80 280162 800-—--260 2800338
1514 110----86 290----165 850-—--265 3000341
2019 120-----92 300169 900----269 3500346
2524 13097 320-—175 950-——-274 4060351
30-—-28 140---103 340-—-181 1000-—-278 4506354
35----32 150----108 360186 1100-----285 5000357
40----36 160---113 380191 1200-----291 6006361
4540 170---118 400----196 1300-----297 7000364
50--—-44 180-——123 420----201 1400-—--302 8006367
5548 190127 440-----205 1500-—-306 9006368
60----52 200132 460----210 1600-—--310 1000--370
65----56 210----136 480214 1700-—-313 1600--375
70-----59 220----140 500--—-217 1800----317 2006--377
7563 230-—-144 550-—-226 1900-—-320 3006--379
80--—--66 240-—--148 600-—-234 2000-—---322 4006--380
85--—-70 250152 650----242 2200----327 5006--381
90--—73 260-—-155 700-----248 2400----331 7606--382
9576 270-—-159 750-——-254 2600--—-335 1000384

Source: Krejcie and Morgan (1970)
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Appendix V: Research Permit
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