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Abstract

Information Communication Technologies (ICTs) plays a crucial role in all aspects of
human life. Its effectiveness, efficiency and accuracy cannot go unnoticed. ICT has the
potential to integrate world economies thus demolishing the barriers created by time and
distance. Inspite of its role in improving service delivery, its integration in teaching and
learning process in Kenya has been low and limited.

This study reviewed a number of technology adoption models such as Theory of Planned
Behaviour, Technology Acceptance Model, Unified Theory of Acceptance and Use of
Technology and Diffusion of Innovation as well as educational theories namely
behaviourism, cognitivism, and constructivism. The study adopted a descriptive research
design approach and targeted public secondary schools in Machakos Sub-county.

The findings show that ICT integration in the teaching and learning processes in
secondary schools in Machakos Sub-county is still low. This has been influenced by a
number of factors such as ICT competence among teachers, ICTs infrastructure as well
as technical support. Interestingly ICTs infrastructure and technical support were not
major determinants. The study also established that gender, age and experience also
influenced the integration of ICTs in the teaching and learning processes. Lack of funds,
poor training on ICTs usage among teachers as well as lack of incentives were some of
the challenges identified in this study.

The study recommends that teachers’ readiness to integrate ICTs in teaching and
learning process needs to be addressed by availing funds that could be used to organize
in-service training as well as acquire the necessary infrastructure. Teachers need to be
offered incentives such as lower workload in order to embrace the use of ICTs in their
lesson delivery. Further there is need to develop curricula that encourages the
integration of ICTs rather than leaving the decision to the individual teacher. The
government in addition can develop policy guidelines on the integration of ICTs in
teaching and learning process.



Chapter One

Introduction
1.0  Background
Onunga’s (1999) assertion that Information Communication Technology (ICT) has
permeated all spheres of human life sixteen years ago is still relevant today because more
than ever ICTs are being used in all economic sectors. Education been a key sector in the
Kenyan economy has not been spared either. ICT provides an array of powerful tools
that can help in transforming the present isolated, teacher-centered and text-bound
classrooms into technology enriched, student-focused and interactive knowledge
environments. (Anita R, Smriti M, 2013) A case in mind is e-learning which is

increasingly gaining momentum in Kenya. (Omwenga et al, 2004).

The introduction of ICT and especially the internet has brought immerse changes in the
world and more so in communication. Educational institutions are under increasing
pressure to use the new information and communication technologies (ICTs) to teach
students the knowledge and skills they need in the 21* century (Wan, 2011). ICTs have
the potential to transform the nature of education: where and how learning takes place

and the roles of students and teachers in the learning process.

Governments the world over have invested heavily on the provision of ICTs in public
schools, the United Kingdom in the 2008/09 financial year budgeted 2.5 billion pounds
while the USA used $ 6 billion in the same period for the provision of ICTs in education
(Nut, 2010).

Kenya intends to use $ 600 million (Ksh. 53 billion) in the next three years to provide
laptops to all pupils joining class one starting from January 2014. This is in addition to
annual budgetary provision aimed at providing ICT facilities to educational institutions.
The huge investment aims at creating knowledge based economy that will steer the
country towards achieving Vision 2030. Apart from the provision of laptops to pupils, the
government has also put in place measures that will equip teachers with the necessary

skills for the successful implementation of the project.



Selwyn, (2007) points out that, despite these budgetary provisions, educational
institutions may not achieve the intended goals. This study investigated the factors that
may hinder the achievement of the goals in spite of measures taken by both the
government and other stakeholders in encouraging the integration of ICTs in teaching and

learning processes.

Today, there is a growing awareness among global policy makers and educators that the
education system needs to be reformed if it is to effectively equip students with the
knowledge, attitudes and skills that they will need to succeed and thrive in the knowledge
society. Nowadays a shift towards integrated ICTs pedagogy which for the purpose of
this study means the use of computers and computer-related technologies for educational
purposes is being witnessed.

Kenya has not been left behind and towards this end it has developed an ICT policy that
advocates for accessibility, equity and infrastructure development, with the aim of
reducing the digital divide among the citizens (Ministry of Education, Science and
Technology report, 2006).

The challenge confronting our educational institutions is how to transform the curriculum
and teaching-learning process to provide students with the skills to function effectively in
this dynamic, information-rich, and continuously changing environment. To meet these
challenges, learning institutions must embrace the new technologies and appropriate ICT
tools for learning. They must also move towards the goal of transforming the traditional
paradigm of teaching (Marshall, Kinuthia & Taylor, 2009).

As early as 1990s, secondary schools in Kenya increasingly acquired computers. Initially
this was driven by pressure from education stakeholders such as parents, communities as
well as politicians. Most of these computers came in form of donations and were
basically used for administrative duties such as typing and printing of examinations,

maintaining students’ and fees records.



In 1996 Kenya Institute of Education (KIE) currently the Kenya Institute of Curriculum
Development (KICD) developed the first computer studies syllabus for use in secondary
schools. This made secondary schools acquire computers for teaching and learning
purposes, however the huge resources required at the time made many schools to shy

away from the subject.

Lately, the Kenyan government has made remarkable progress putting in place an ICT
policy framework and implementation strategy complete with measurable outcomes and
time frames. In 2006, National ICT policy was launched with the main objective of
making Kenya an ICT hub and a premier location for Business Process Outsourcing
(BPO) in Africa. This is a key step towards vision 2030 and attainment of Millennium
Development Goals (MDGs). The process has had the benefit of sound advice from
officials and stakeholders and, perhaps more importantly, strong leadership from the then
Ministry of Information and Communication. However, universal implementation is
challenging given the lack of resources, national ICT infrastructure, and even electricity

supply — particularly in the rural areas.

The private sector has not been left behind in encouraging schools to integrate ICT in the
teaching and learning process. One such non-governmental organization is Computer for
Schools — Kenya (CFSK) whose mission is to provide Kenya’s youth with access to
modern technology through donation of computers to Kenyan public secondary schools
(Reddick, 2010). Up to 2013 CFSK had sourced for 50,000 computers which were then
distributed to about 3000 learning institutions. During the same period, Kenya School-
net initiated a Trainer of Trainers training program with the aim of equipping personnel

with skills and knowledge to facilitate learning of computers in Kenya.

Despite the efforts made by the government and the private sector, the question is, “are
these computers being used to enhance teaching and learning in our secondary schools?”
In the current curriculum, computer studies is a separate subject under Group Four of the
subjects examined by Kenya National Examinations Council (KNEC) and therefore is

optional. In the subject, learners are being taught how to be computer literate, and not



how to use computers to enhance learning. The general trend is moving away from
“teaching computer” toward using ICT as educational tools: integration of ICTs in the

teaching and learning process (Muriithi, 2005).

Computer Programs have been developed to assist both the teacher and the learner to co-
opt ICTs in the development and presentation of lessons in an interactive and user
friendly manner. This has encouraged the integration of ICTs in teaching and learning
processes.

1.1  Statement of the problem

Though the study of computer studies in secondary schools in Kenya is important as a
subject, there is lack of an integrated ICT pedagogy within the school curriculum. ICT
use has been relegated to the periphery with teachers sticking to the traditional ‘chalk and
talk’ approach to teaching and learning. The focus is still on technicalities and
reproduction of knowledge rather than conceptual understanding of ICT. To realize the
potential inherent in ICT, there is a need for innovative ICT pedagogies in secondary
school education. This requires relevant research on the integration of ICTs in the

teaching and learning processes in secondary schools.

1.2 Purpose of the study

The purpose of this study is to investigate the factors influencing the integration of ICTs
in teaching and learning processes in public secondary schools in Central Division
Machakos Sub-county

1.3  Research Objectives

The study aimed at achieving the following objectives:-

1.3.1 To investigate the influence of teacher competency on the behavioural intention to
use ICTs in teaching and learning process.

1.3.2 To investigate the influence of availability of facilities on the behavioural

intention to use ICTs in teaching and learning process.
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To investigate the influence of technical support on the behavioural intention to
use ICTs in teaching and learning process.

To investigate the challenges and constraints that influences the behavioural
intention to use ICTs in teaching and learning process.

Research questions

Does teacher competency influence the behavioural intention to use ICTs in
teaching and learning process?

Does availability of facilities influence the behavioural intention to use ICTs in
teaching and learning process?

Does technical support influence the behavioural intention to use ICTs in teaching
and learning?

What challenges/constraints influence the behavioural intention to use ICTs in
teaching and learning?

Research Hypotheses

Hia  The level of teacher competence on using ICTs significantly influences the
behavioural intention to use ICTs in teaching and learning process.

Hi,  The availability of ICT facilities in the school significantly influences the
behavioural intention to use ICTs in teaching and learning process.

Hic  The level of technical support significantly influences the behavioural
intention to use ICTs in teaching and learning process.

Hig  Gender influences teacher’s level of competence on the behavioural
Intention to use ICTs in teaching and learning process.

Hie  Age influences teacher’s level of technical support on the behavioural
intention to use ICTs in teaching and learning process.

Hir  The behavioural intention significantly influences the use of ICTs in

teaching and learning process.



1.6

1.7

Justification of the study

The study will extent the knowledge on the factors that influence the integration
of ICTs in teaching and learning processes in secondary schools in Central
Division — Machakos Sub-County. The gathered information will be used to
formulate a framework that could be applied in the integration of ICTs for

teaching and learning process in secondary schools.

Scope of the study

The study was conducted among students and teachers at selected public
secondary schools in Central Division — Machakos Sub-County.

The study focused on the behavioural intention to use ICTs in teaching and

learning process in the selected secondary schools in 2013/2014.



Chapter Two
Literature Review
2.0 Introduction
This chapter considers the various factors that have been advanced by different writers as
affecting the integration of ICTs in teaching and learning processes. It as well discusses
the various technology adoption theories and identifies the theory which this study is

based on.

2.1 Integration of ICTs in Teaching and Learning Processes

The use of ICTs in education is a complex process that requires immense resources. Most
Kenyan schools lack the level of resources required for this process hence creating
“barriers” (Schoepp, 2005) to the successful adoption of ICTs in the teaching and
learning process.

Several researchers have studied these barriers and classified them as either individual,
school, system barriers, extrinsic or intrinsic. Ertmer (1999) referred to extrinsic as first-
order and cited access, time, support, resources and training and intrinsic as second order
and cited attitudes, believes, practices and resistance; whereas, Hendren (2000) saw
extrinsic barriers as pertaining to organizations rather than individuals and intrinsic
barriers as pertaining to teachers, administrators and individuals.

Becta (2004) classifies the barriers as either teacher level or school level barriers. Teacher
level barriers include lack of time, lack of confidence and resistance to change while
school level barriers consists of lack of effective training in solving technical problems
and lack of access to resources. Balanskat et al. (2006) divided the barriers into micro
level barriers, including those related to teachers’ attitudes and approach to ICT, meso
level barriers, including those related to the institutional context. He also identified macro
level barriers (system level barriers), including those related to the wider educational
framework.

These studies classify the barriers at teacher, institution or system level. However, this
study aims at investigating the factors that affect the use of ICTs in teaching and learning
process at secondary schools in Central Division of Machakos Sub-County. It therefore

focuses on the factors relating to the teacher and the selected schools.



Studies have shown that teachers’ competence is a factor that influences ICTs use in
teaching and learning. This refers to the knowledge and skills required to effectively use
ICTs. Becta (2004) argued that teacher competence hinders the adoption of ICTs into
pedagogical practice. If a teacher has the necessary skills, he/she will find it easy and
enjoyable to employ technology in his/her teaching practice. However if one lacks these
skills he will not be willing to embrace the use of technology in the teaching practice. It is
important to note that this factor varies from one country to another and even regions
(Pelgrum 2001, Al-Oteawi 2002).

Closely related to teachers” competence is teacher confidence (ability to use ICTs without
fear of failure). Dawes (2001) sees this as a contextual factor which can act as a barrier.
According to Becta (2004), the issue of teacher confidence was the area that attracted
most responses from participants in a survey on ICT practitioners.

Studies have shown that teachers who have limited ICT knowledge feel anxious about
using ICT in classrooms (Balanskat et al, 2006, Becta, 2004, Cox, 1999). Such teachers
will not use ICTs in their teaching since they fear making mistakes in front of their
students who probably know more than they do. These studies concluded that lack of ICT
confidence affects teachers’ decision on whether or not to use ICTs in the teaching and
learning processes.

Cox, Preston and Cox (1999) reported that teachers who are confident in the use of ICTs
know their usefulness and immerse potential. Such teachers have no problem with
adopting ICTs in their teaching/learning process. From the foregoing arguments it can be
concluded that teachers’ confidence in the use of ICTs influences their decision on

whether or not to adopt ICTs.

Teachers attitude towards ICTs has also being cited as a factor that may determine
whether or not a teacher uses ICTs in the teaching practice (Cox et al., 1999; Watson,
1999; Earle, 2002; Becta, 2004; Goomes, 2005). Teachers may form an attitude towards a
certain technology due to age, gender, experience or even area of specialization. Digital

divide exists between old and young teachers. Older teachers may find it difficult to



embrace the use of technology in their teaching practice as they may argue that they have
being teaching for long without technology. Young teachers on the other hand may
enthusiastically use ICTs in their teaching/learning process therefore enhancing their
lessons. Studies have also shown that female teachers are reluctant to use ICTs compared
to their male counterparts due to lack of access, skill and interest (Volman & van Eck,
2001) in JEDICT.

Teachers will find it difficult to change their way of doing things if they are not
convinced about the usefulness of the change to them as individuals or to their students. It
is therefore paramount to give information to teachers so as to enable them to make an

informed decision on whether to adopt ICTs or not.

In addition to the factors that affect individual teachers there are those that are out of their
control. The Kenya Government working hand in hand with the private sector has
developed programs that equip teachers with the necessary knowledge and skills to
enable them use ICTs in their teaching practice. Surprisingly not many of the teachers
have adopted ICTs in their teaching practice. These teachers cite lack of time as the
reason that they do not use ICTs in their lesson delivery (Al-Alwani, 2005; Becta, 2004;
Beggs, 2000; Schoepp, 2005; Sicilia, 2005). Teachers have argued that their weekly load
is too high to allow them time to prepare for technology lessons. Technology lessons
require time to assemble the content as well as visit several internet sites to consolidate

information this makes the teachers to shy away from using ICTs in the teaching practice.

Apart from on the job training teachers go through as they prepare to use ICTs in the
teaching practice, there are few if any training opportunities for teachers, (Pelgrum,
2001). The training opportunities available are for computer literacy and no meaningful
training in ICTs use is available. This scenario makes it difficult for teachers to adopt
ICTs in their teaching practice (Beggs, 2000). According to Becta (2004), the issue of
training is complex because it brings together several aspects such as time for training,
pedagogical training, skill training and ICT use in the initial teacher training. It is

paramount to note that the initial teacher training should incorporate aspects of ICT



pedagogical training so as to equip teachers with the necessary skills to enable them use
ICTs in their teaching practice.

Inadequate resources in schools affect the adoption of ICTs in the teaching and learning
process. Teachers complained about the frustrations they undergo when they tried to
access computer facilities in their schools (Sicilia, 2005). The lack of access could be due
to inadequate facilities or in some instances poor planning, making it difficult for both
teachers and students to access the facilities (Becta, 2005). Resources such as internet
connectivity and relevant educational software were not available in some cases; this
made it difficult for teachers to effectively prepare for their lessons (Korte and Husing,
2007). However according to Balanskat et al, (2006) accessibility to ICT resources is not

a guarantee that they will be successfully adopted in the teaching and learning process.

Despite the availability of ICT facilities teachers were unwilling to use them in
teaching/learning process due to lack of technical support. Teachers have argued that
there is no need to use ICT in classroom and end up spending most of the lesson in
trouble shooting. Becta (2004) agreed that “if there is a lack of technical support
available in a school, then it is likely that technical maintenance will not be carried out

regularly, resulting in a higher risk of technical breakdowns”.

2.2  Technology Adoption Models

A number of technology adoption models are reviewed in this study. They include;
Q) Theory of Planned Behaviour (TPB)

(i)  Technology Acceptance Model (TAM)

(iii)  The Unified Theory of Acceptance and Use of Technology (UTAUT)

(iv)  Diffusion of Innovation (DOI)

2.2.1 The Theory of Planned Behaviour (TPB)

This theory deals with the intention for use of a new technology. It assumes that for an
individual to adopt an innovation he must display the willingness to use the said
innovation. The theory identifies three independent variables that would affect the

adoption of an innovation. The first variable is attitude towards the behaviour which

10



refers to the extent to which an individual is for or against the behaviour in question
(Ajzen, 1976).

The second variable is subjective norm which refers to the perceived social pressure to
perform or not perform behaviour. This is indicative of the influence the environment has
on the subject towards acting in a certain manner. Lastly, the model considers perceived
behaviour control as the third variable. This refers to the perceived ease or difficulty of
performing behaviour. Perceived behaviour control is assumed to reflect past experiences
as well as anticipated impediments and obstacles (Ajzen, 1976). The model’s
independent variables closely maps into the independent variables in this study namely;
teacher competency, availability of facilities and technical support. Teacher competency
determines whether a teacher is willing to use ICTs in teaching and learning process or
not. When the school’s administration or other stakeholders provide resources they
expect the teachers to use the resources in teaching and learning process. This puts some
pressure on the teachers to perform the intended behaviour. Technical support makes
teachers to gain confidence in the use of ICTs and hence maps into the third independent
variable of perceived behaviour control.

Initially teachers could be apprehensive about adopting ICTs in their day to day teaching
due to fears and may actually be against the idea as demonstrated by their opposition to
the introduction of laptops for primary school pupils in Kenya. However, once they learn
its usefulness such as effectiveness in lesson preparation and delivery as well as storage
of notes (with little editing), adoption becomes the norm rather than the exception. In
addition increased teacher competency and changing lesson delivery methods will cause
teachers to embrace technology and make it part of their teaching and learning process.
This model could be used by teachers who have embraced use of technology in their day
to day undertaking. The willingness to use technology coupled with the current trend of
using ICTs among peers for teaching and learning process could make teachers start
using technology. The continuous reduction in complexity on the use of ICTs has led to a
growing number of users including teachers.

The theory of planned behaviour therefore informs the use of ICTs in teaching and

learning process among teachers.

11



2.2.2 Technology Acceptance Model (TAM)

TAM states that user acceptance of new technology is affected by perceived usefulness
and perceived ease of use (Davis, 1989). Perceived usefulness is defined as the degree to
which a user believes that using a particular technology would improve his job
performance. On the other hand perceived ease of use is defined as the degree to which a
person believes using a particular technology will be free of effort (Davis, 1989).

The model suggests that when an individual is presented with new technology, a number
of factors come into play. Among the factors, perceived usefulness and perceived ease of
use will determine how and when the individual will use the technology. TAM does not
consider factors such as economic, suppliers, customers as well as competitors.

This study’s independent variables of teacher competency, availability of facilities as
well as technical support can be modeled on TAM’s variables of perceived usefulness
and perceived ease of use. Teacher competency and technical support leads to ease of use
while the availability of facilities informs the teacher on the usefulness of ICTs in
teaching and learning process.

The model indicates that for a person to adopt an innovation, one should be convinced
that it will improve performance as well as be easy to use. It presumes that the individual
know the benefits of the technology and has basic skills on its use. The increasing
number of schools adopting the use of ICTs in teaching and learning process is creating
awareness on the advantages that could accrue from the behaviour. This awareness
coupled with increasing levels of teacher competence has made it easy for teachers to use
ICTs and be part of the revolution. Many teachers, who know the benefits of ICTs in the
teaching practice, have enrolled themselves in colleges to acquire the competency to use
ICTs. This has generally increased the number of teachers integrating ICTs in the

teaching and learning processes.

2.2.3 The Unified Theory of Acceptance and Use of Technology (UTAUT)

UTAUT identifies four independent variables that affect the adoption of new technology
namely; performance expectancy, effort expectancy, social influence and facilitation
conditions (Vankatesh et al, 2003).

12



Performance expectancy is “the degree to which an individual believes that using a
system will help him or her to attain gains in job performance”. Effort expectancy is the
amount of effort required to use the said innovation. Social influence is the degree to
which an individual perceives that other important people believe he or she should use
the new system. Lastly facilitating conditions are defined as “the degree to which an
individual believes that an organization and technical infrastructure exists to support use
of the system.

UTAUT model suggests that technology adoption is influenced by several interrelated

factors as shown in the diagram below.

Performance
Expectancy
Effort
Expectancy
a2 s
Social ///'
Influence
Facilitating
Conditions
Gender Age Experience Voluntariness
of Use

Figure 2.1 UTAUT Model
This study is intended to investigate the influence of teacher competency, availability of
facilities and technical support on the use of ICTs in teaching and learning process as

moderated by age and gender.
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In the UTAUT model, performance expectancy and effort expectancy can be mapped
onto teacher competency while social influence and facilitating conditions can be mapped
on the availability of facilities and technical support.

This theory advocates for job effectiveness, ease of use, social influence and existing
infrastructure. Lately teachers have learnt the efficiency ICTs can bring into the teaching
practice and have continuously acquired the necessary skills to improve on their
competency level. In addition education stakeholders have been encouraging teachers to
change from the age old “chalk and talk” method of teaching and embrace teaching
methods that promote innovativeness. These factors coupled with the government policy
of providing ICTs to schools have made it easy for teachers to adopt technology in their
teaching in order to tap on the array of benefits that ICTs can offer both the teacher as

well as the learners.

2.2.4 Diffusion of Innovation (DOI)

DOl is a theory of how, why and at what rate new ideas and technology spread through
cultures, operating at the individual or firm level.

The theory indicates that innovations are communicated through certain channels
overtime and within a particular social system (Rogers, 1995). According to this theory
individuals adopt innovations with varying degrees of willingness. Thus the theory
classifies individuals into five segments of innovativeness namely innovators, early
adopters, early majority, late majority and laggards (Rogers, 1995). DOI supposes that,
innovativeness is related to such variables as individual characteristics, internal
organizational structural characteristics and external characteristics of an organization.
Individual characteristics describe the leader attitude towards change on the other hand
internal characteristics of organization structure includes; centralization, complexity,
formalization, interconnectedness, organization slack and size. External characteristics
refer to the system openness (Rogers, 1995).

This model emphasizes on individual characteristics that can be mapped on the
independent variable of teacher competency in the study as well as the moderating

variables of age and gender. The characteristics of the organization are mapped onto the
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availability of facilities as well as technical support available to teachers who are willing
to use ICTs in the teaching and learning processes.

DOI has been slowly guiding the adoption of ICTs in secondary schools, most of the
leading schools in Kenya such as Starehe, Strathmore, Nairobi school to mention but a
few have aggressively integrated ICTs in teaching and learning processes. This has made
other schools to emulate the same causing ICTs to diffuse into the education system.
Most schools are working on the individual characteristics of teachers in order to make
this diffusion a reality. The Kenyan government has also stepped in to assist schools in
the adoption of ICTs by formulating policies aimed and reducing the digital divide
among the schools. Head teachers have been sensitized on the need to spearhead this
change by creating conducive environment for ICT adoption. The government through
the Kenya Institute of Curriculum Development has developed e-content for use in
schools. These initiatives have made it possible for technology to diffuse through schools

with aim of creating a knowledge society.

2.3 Theoretical framework

Several studies have been conducted to explore the various educational theories. These
theories include:

Q) Behaviourism

(i)  Cognitivism

(iii)  Constructivism

2.3.1. Behaviourism

This theory was developed over the years by several psychologists including Ivan Paviov,
Edward Thorndike and B F Skinner among others. These researchers used animals to
describe and experiment that is parallel to human learning. Behaviorists believe that new
knowledge can be acquired by operant conditioning where responses were learned from
repeated stimuli and reinforced by rewards (Skinner, 1953). The learning process could
be conceptualized as a series of small progressive steps leading up to a defined final
performance. Bloom applied this theory to propose the Bloom’s taxonomy that is used in

testing learned behaviour todate (Eisner 2000). The idea of learning following a linear
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order was challenged by Buxkemper and Hartfiel (2003) they pointed out that learning is
a complex process which does not follow a linear structure. Dewey’s classic works
suggest a student centred learning which led to the cognitive theory of learning. Despite
the criticism leveled against this theory, it is imperative to note that it can be applied in
ICTs adoption in teaching and learning process. Through this theory both teachers and
learners can progressively learn the use of ICTs in the teaching and learning process.
Each new learnt concept will form a basis and motivation for learning the next concept.
Teachers will gain competence as they use ICTs in lesson delivery and students will look
forward to the next lesson with anticipation to learn a new concept. Cumulatively both
teacher and student will start to appreciate the benefits of ICTs in the teaching and

learning process. This will lead to adoption of ICTs by both teachers and learners.

2.3.2 Cognitivism

This theory was advanced by Piaget in 1971, he describes cognitive development as a
symbiosis between child’s physical and mental interaction with the world and biological
maturation of his or her nervous system. Cognitive science has changed the way
educators view learning. Since the very early beginning of the Cognitive Revolution of
the 1960s and 1970s, learning theory has undergone a great deal of change. Much of the
empirical framework of Behaviorism was retained even though a new paradigm had
begun. Cognitive theories look beyond behavior to explain brain-based learning.

Cognitivists consider how human memory works to promote learning.

It is important to note that Computer Science and Information Technology have had a
major influence on Cognitive Science theory. The Cognitive concepts of working
memory (formerly known as short term memory) and long term memory have been
facilitated by research and technology from the field of Computer Science. Today
researchers are concentrating on topics like Cognitive load and Information Processing
Theory. In addition, psychology as applied to media is easily measured in studying
behavior. The area of media psychology is both cognitive and affective and is central to

understanding educational technology.
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This learning theory indicates that students learn from the known to unknown, this blends
well with ICTs since once a concept is introduced students build on it to learn newer
concepts. At first both teachers and students could be apprehensive of the adoption of
ICTs in teaching and learning process, however as they build on the already acquired
knowledge and learn new ones they become more confident in the use of ICTs. This

eventually translates to the adoption of ICTs in the teaching and learning process.

2.3.3 Constructivism

Constructivism is a learning theory of educational philosophy that many educators began
to consider in the 1990s. One of the primary tenets of this philosophy is that learners
construct their own meaning from new information, as they interact with reality or others

with different perspectives.

Constructivist learning environments require learners to use their prior knowledge and
experiences to formulate new, related, and/or adaptive concepts in learning. Under this
framework the role of the teacher becomes that of a facilitator, providing guidance so that
learners can construct their own knowledge. Constructivist educators must make sure that
the prior learning experiences are appropriate and related to the concepts being taught.
Jonassen (1997) suggests "well-structured” learning environments are useful for novice
learners and that "ill-structured” environments are only useful for more advanced
learners. Educators utilizing technology when teaching with a constructivist perspective
should choose technologies that reinforce prior learning perhaps in a problem-solving

environment.

This study is based on the constructivist theory which will emphasize on cooperative and
collaborative learning. In cooperative learning students work together to accomplish a
learning task. This is achieved through division of labour among the participating
students. It is a learner oriented approach to learning with the teacher giving general
guidance (Baker, Blaye & O’Malley, 1996). ICT will give students a lee way to
externalize their thinking, and allow them to put ideas into a more concrete form because

of the available feedback.
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On the other hand collaborative learning is a coordinated, synchronous activity that is the
result of continued attempt to construct and maintain a shared conception of a problem
(Rochelle & Teasley, 1995).

The adoption of ICTs in the teaching and learning process makes it possible for students
to learn “on their own”, the teacher gives general guidance on a concept and then
supervises the students as they work together to build on prior knowledge to solve a
problem. Learning becomes student centered giving them a lee way to explore different

ways to solve a particular problem.

Once the student learn how to work together, teaching and learning becomes enjoyable
both to the teacher and student. This encourages more teachers to adopt technology in

order to enjoy these benefits.

2.4  Conceptual framework

This study was based on the Unified Theory of Acceptance and Use of Technology
(UTAUT) as well as Constructivism learning theory.

As teachers realize the effectiveness, ease of use and the social influence of ICTs in the
teaching and learning process they will encourage their students to work together and
learn new behaviour using ICTs. This will enhance student cooperative learning and open
new opportunities for students to assist one another as well as work together to solve
problems using ICTs. Eventually both teachers and learners will become more effective
and efficient in the teaching and learning process.

The study identified three independent variables teacher competency, ICT infrastructure
and technical support which maps onto the independent variables of the UTAUT model.
The variables were investigated to establish their influence on the behavioural intention
to integrate ICTs in teaching and learning process. The influence of two intervening
variables gender and age was also considered to establish their influence on each of the
independent variables.
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Independent variables Dependent variable

Performance Expectancy
The level of teacher
competence

Facilitating Conditions

Availability of ICT Behavioural

facilities Intention on
The level of technical use of ICTs
support

Effort Expectancy
Level of ease of use of ICTs

| Moderatihg variables

Gender Age

Figure 2.2 Conceptual Model
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Chapter Three
Research Methodology
3.0 Introduction
This chapter discusses the procedures and strategies followed in conducting the study. It
focuses on the descriptions of the research design, population and location of the study,

sample selection, data collection techniques, research instruments and data analysis.

3.1 Research Design

The study employed descriptive research design combining both qualitative and
quantitative research methods. This study adopted a combination of sampling techniques
that included; stratified, simple random and purposive techniques. Stratified technique
was used to group public schools in Central division into three main strata namely;
national, county and sub county schools. This classification was based on the MoEST
guidelines where boarding schools are classified as County schools whereas day schools
are classified as Sub County schools. Simple random sampling technique was used to
select the schools to be studied. In order to ensure that either gender was represented in
the study purposive sampling was adopted.

For triangulation the researcher gathered quantitative data through administering survey
questionnaire on the general student population and a semi structured questionnaire for

teachers.

3.2 Study Location

The study was carried out in Central Division of Machakos Sub-County in Machakos
County. Machakos Sub-County was selected purposively as the study site due to the
rapport that exists between the researcher and most of the targeted respondents (head
teachers and teachers). This made it easy to access the schools and gather the required

data for the study.

3.3 Population of the Study
The target population comprised of head teachers, teachers and students in all secondary

schools in Central Division of Machakos Sub-County. The head teachers are important in
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the study since they authorise expenses and make crucial decisions about infrastructure in
their respective schools. Teachers are the implementers of the school curriculum and
therefore play a big role in teaching and learning process. The students are the natural
consumers of school policies and therefore may provide crucial feedback on the teaching
and learning process. The researcher hoped to gather information from the head teachers,
teachers and students that could be used in investigating the factors that affect the use to

ICTs in the teaching and learning process.

3.4 Sample of Study

Wiersma in Maleche (1997) defines a sample as a portion of the target population
selected using some systematic procedures for study. There are 40 public secondary
schools in Central Division. Twelve (12) schools were selected at random as shown in
Table 3.1

Table 3.1: Sampling Frame for the students

Category | Number of Sample Schools in each | Respondents Sample
Schools Percentage | category from each school | Size

National 1 100% 1 30 30
Schools

County 22 25% 6 18 108
Schools

S _County 17 25% 5 18 90
Schools

Total 40 12 228

In order to select the number of teachers to participate in the study, the researcher
established the total number of teachers in the selected schools which was found to be
113 teachers.
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Cochran formula was then used to determine the sample size for the teachers.
N
1+ N(8)2

n = sample size
N = Target population

& = significance level

The number of teachers selected for the study at 5% level of significance was 88 based on

the Cochran formula.

3.5 Sampling Design

For National school 15 students were selected at random from each class making a total
of 30 students while for County and Sub-County schools 9 students were selected per
class making a total of 18 students per school. More students were selected from the
national school to reduce disparities for comparison purposes. Random sampling was
used to select the teachers from each of the following subject areas; mathematics,

languages, humanities, sciences and technical.

3.6 Inclusion and Exclusion Criteria

The survey population was drawn from forms 2 and 3 students. This is because the
students have been long enough in the schools to know the extent to which teachers use
ICTs in their respective subjects. Forms 1 and 4 students were excluded from the study
because form 1 students have spent less than a term in the school and may not be well
versed with the school system. Form 4 students are in their final year and busy preparing

for their summative evaluation examinations.
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3.7 Research Instruments and Instrument Pretest

3.7.1 Research Instruments
The study used survey questionnaires and semi structured questionnaires to collect data
from the sampled subjects. The research questions comprised of rating scale, likert, and

closed format types of questions.

3.7.2 Instrument Pretest

The researcher conducted a pretest of the research instruments to establish their validity
and reliability. The pretest was applied to a few identified subjects who could participate
in the main study. The pretest subjects were briefed on their role, then the researcher
allowed them to fill in the questionnaires. Any ambiguities in the questions were clarified
to ensure that correct data was gathered. The researcher then corrected the questionnaires

by removing the identified ambiguities.

3.8 Data Collection Procedure

3.8.1 Data Collection

When the validity and reliability of the research instruments was established, the
researcher sought authority to conduct the research from the relevant authorities. Once
granted the authority, the researcher sent an advance letter to the sampled schools
explaining the purpose of the study. All issues pertaining to the rights and responsibilities
of the research subjects were explained and the confidentiality of the information
gathered assured. The researcher administered the questionnaire to the sampled teachers
while class teachers were requested to administer the students’ questionnaires on behalf

of the researcher.
The researcher gave sufficient instructions to the sampled respondents who then filled the

questionnaire. The respondents were discouraged from discussing the research questions

to reduce bias.
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Students were allocated fifteen minutes to fill the questionnaires while teachers and head
teachers were allocated thirty minutes. The researcher collected the filled questionnaires

for subsequent data analysis.

3.8.2 Data Analysis

The data collected was coded and checked for completeness. Frequency tables,
percentages and graphs were used to present the research findings. The frequency tables
showed the number of respondents in each of the required categories. The percentage of
the respondents who choose a particular component was computed and comparison made
among the categories. Statistical measures such as the mean, mode and standard deviation
were also computed for comparison purposes. Finally the computed frequency,
percentages and statistical measures were represented on tables and graphs for ease of
interpretation. Statistical tool (SPSS) was used in the computation of the outlined

measures.

24



Chapter Four
Results and Discussion
4.0 Introduction
This chapter covers data presentation, data analysis and interpretation. Data analysis

aimed at answering the research questions of the study which sought to:

(i) Investigate the influence of teacher competency on the behavioural intention to
use ICTs in teaching and learning process.

(if) Investigate the influence of availability of facilities on the behavioural intention to
use ICTs in teaching and learning process.

(iii) Investigate the influence of technical support on the behavioural intention to use
ICTs in teaching and learning process and

(iv) Investigate the challenges and constraints that influence the behavioural intention

to use ICTs in teaching and learning process.

The first part of the analysis deals with the demographic information, as it relates to the
respondents behavioural intention to use ICTs in teaching and learning process, while the
second part deals with the comparison of different groups of respondents with regards to
their likelihood to use ICTs in teaching and learning process in Machakos Sub-County.
The data was presented in descriptive and tabular form. The following are the results of

the data analysis using SPSS and their interpretations.

4.1 Questionnaire return rate

The questionnaire return rate is the proportion of the sample that participated in the study
as intended in all research procedures. The questionnaires were administered to a sample
of 316, of which 277 (87.7%) were duly filled and returned. The return rate was therefore
far much above average thus making research effective. Table 4.1 shows the summary of

the questionnaire return rate.
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Table 4.1:

Questionnaire Return Rate

Respondent | Sampled Returned Percent
Students 228 208 91.2%
Teachers 88 69 78.4%
Total 316 277 87.7%

The return rate was higher for the students at 208 (91.2%) compared to teachers at 69

(78.4%), however in both cases the response was above average.

4.2 Demographic information of the respondents
This part covers the information concerning the respondents’ gender distribution,

education level, age distribution and school categories.

4.2.1 Gender Distribution.
The respondents were asked to state their gender, Tables 4.2 and 4.3 give the summary of

the findings for the students and teachers respectively.

Table 4.2:  Students’ Gender
Gender Frequency Percentage
Male 111 53.4
Female 97 46.6
Total 208 100.0

There was a small disparity in responding and completion of the questionnaires among

the students. Male students and Female students successfully completed 111(53.4%) and

97(46.6%) questionnaires respectively.

26




Table 4.3:

The study observed disparity in response with males 30(43.5%) compared to 39(56.5%)

Teachers’ Gender

Gender Frequency Percentage
Male 30 43.5
Female 39 56.5

Total 69 100.0

of their female counterparts.

4.2.2 Students’ level of study

The respondents were asked to state their level of study, Table 4.4 gives the summary of

the findings.
Table 4.4:

More students in form three participated and responded to the study at 112(53.8%)

Students’ level of study

Level of study | Frequency Percentage
Form 2 96 46.2

Form 3 112 53.8

Total 208 100.0

compared to 96(46.2%) of the students in form two class.
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4.2.3 Teachers’ Age in years
The respondents were asked to state their age in years, figure 4.1 shows a summary of the
findings.
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Figure4.1  Teachers’ Agein Years
The study involved teachers of various age brackets with most of the teachers

interviewed being at 20-40 years forming 46(66.6%) followed by those aged between 41-
50 years at 18(26.2%). The least were aged between 51-60 years at 5(7.2%)
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4.2.4 Teachers’ Working Experience

The respondents were asked to state their working experience in years, figure 2 gives the

summary of the findings.
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Teachers’ Working Experience

Teachers had different working experience, with the majority 39(56.5%) having not more

than 10 years of working experience. The next big share had 11-20 years of working
experience-forming 16(23.2%). The least 3(4.3%) had 31-40 years of working

experience. All this brought variability in the research findings.
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4.2.5 Teachers’ Experience in use of ICTs in Teaching and Learning process
The respondents were asked to state their ICT experience in teaching and learning
process in years, figure 4.3 gives the summary of the findings.

34.8%
31.9%

23.2%

]
u
1

10.1%

Percentage
= 8]
wu Q
L L

=
=]
1

u
1

o

0-1 1-2 2-5 overb Years

Figure 4.3  Teachers’ Experience in the use of ICT

Generally 62(89.9%) of the teachers had less than 5 years experience in using ICTs in
Teaching and Learning process. Most of the teachers 24(34.8%) had 2-5 years of
Experience in using ICTs in Teaching and Learning process with only 7(10.1%) having

over 5 years Experience in using ICTs in Teaching and Learning process.
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4.2.6 Teachers’ Area of specialization
The respondents were asked to state their area of specialization, Figure 4.4 shows a
summary of the findings.
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Figure 4.4  Teachers’ Area of specialization

Most of the respondents had specialized in sciences 18 (26.1%), followed by those
specializing in Mathematics 16(23.2%). The least were those specializing in Humanities
10(14.5%)

4.3 Cross tabulation

This section sought to establish how behavior intention to use ICT related to respondents’

different attributes and characteristics.

Respondents who did not exhibit intention to use ICT behavior

The study developed a behavior intention to use ICT index through vigorous likert scaled
questions to the respondents who were either found to have changed behavior towards
ICT use or were rigid to ICT use. For the research analysis purposes those who had
changed behavior were coded 1, otherwise they were coded 0. The Chi-Square test
statistic was used to assess the significance of the findings. This was done by testing the
independence of the paired observations (a behavior intention to use ICT and no behavior
intention to use ICT) on the independent variables expressed in a contingency table. A

Chi-square test was appropriate since the study design had a categorical data.
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The value of the test-statistic is

2 = (0 — Ey)?
X _Z Eg'

i=1

Where:

2 2
X = Pearson's cumulative test statistic, which asymptotically approaches a X distribution

Oi= an observed frequency;

Ei=an expected (theoretical) frequency, asserted by the null hypothesis;

1= the number of cells in the table.

A decision is made after comparing the value of the test statistic to the critical value of
x= with degree of freedom = (r - 1) (c - 1) where “r” and “c” are the number of rows and
columns in a contingency table.

x7 is the tabulated value of Chi-square

level of significance (5%) for this study.

Table 4.5 shows a summary of the findings.

Table 4.5: Students’ Behavior intention to use ICT

Behavior status Frequency Percentage
Behavior changed 75 36.1
Behavior not changed 133 63.8

Total 208 100.0

The study sought to find out the number of students who were integrating ICTs in their
learning process. 75 students indicated that they were using ICTs in their study whereas

133 responded in the negative.
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Table 4.6: Teachers’ Behavior intention to use ICT

Behavior status Frequency Percentage
Behavior changed 29 42
Behavior not changed 40 58

Total 69 100.0

The study sought to find out the number of teachers who were integrating ICTs in their
lesson delivery. 29 out of the 69 interviewed indicated that they used ICTs in their
teaching and 40 responded in the negative. This shows that the integration of ICTs in

secondary schools is still low.

Table 4.7: Behavior intention to use ICT and Respondents level of study

Behavior intention Class Total
touse ICT Count Form 2 Form 3
0 Observed 28 48 76
Expected 35.8 40.2 76
1 Observed 69 63 132
Expected 61.2 70.8 132
Total 97 111 208
- (0.~ E)® _(28—358)* (63— 708)° .
E 35.8 70.8

The calculated chi-square value (5.07) was greater than the tabulated chi-square value
(3.84) at 5% significance level with 1 degree of freedom. Therefore the respondent’s
level of study was statistically significant determinant of behavior intention to use ICT at
95% confidence level since xZ<yZ and P-value 0.024 < 0.05; Proportionally higher
percentage 43.2% of the Form 3 students were receptive to behavior change compared to

28.9% of their Form 2 counterparts.
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Table 4.8: Behavior intention to use ICT and the ICT infrastructure

Behavior intention ICT infrastructure
touse ICT Count No There is | Total
infrastructure | infrastructure
0 Observed 46 30 76
Expected 40.9 35.1 76
1 Observed 65 67 132
Expected 70.1 61.9 132
Total 111 97 208
Xzzi(ai—gijz _(46-409)°  (67-619)° _, .
E. 40.9 61.9

The calculated chi-square value (2.17) was less than the tabulated chi-square value (3.84)
at 5% significance level and 1 degree of freedom. Therefore the presence of ICT
infrastructure was not statistically significant determinant of Behavior intention to use
ICT at 95% confidence level since x2<xZ and P-value 0.136 > 0.05; However more
respondents 41.4% who had no ICT infrastructure had behavior intention to use ICT
compared to 30.9% with the infrastructure.

The study found out that many teachers 15 out of 23 who were between 41 and 60 years
of age did not exhibit intention to integrate ICTs in teaching and learning processes
despite the presence of ICT facilities in their school. More teachers 31 out of 46 whose
age ranged between 25 and 40 years indicated that they would consider integration of

ICTs in their lesson delivery if ICT facilities were availed.
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Table 4.9: Behavior intention to use ICT and Respondents’ ICT use

Behavior intention Teachers use ICT Total
touse ICT Count Don’t use Use
0 Observed 57 19 76
Expected 46.7 29.3 76
1 Observed 72 60 132
Expected 82.3 70.8 132
Total 129 79 208
- U (0,—E)® _(57-467)° (60— 708)° g8
E 46.7 70.8

The calculated chi-square value (8.83) was greater than the tabulated chi-square value

(3.84) at 5% significance and 1 degree of freedom. Therefore the level of ICT usage was

statistically significant determinant of Behavior intention to use ICT at 95% confidence

level since x2<x? and P-value 0.002 < 0.05; According to the study it was established

that 55% of the respondents who were not using ICT did not have behavior intention to

integrate ICT in teaching and learning process.
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Table 4.10: Behavior intention to use ICT and Respondents’ ICT competence

Behavior intention ICT Competence
touse ICT Count Not Total
Competent | Competent

0 Observed 36 40 76
Expected 27.9 48.1 76

1 Observed 40 92 132
Expected 48.1 83.9 132

Total 76 132 208

2 N (0,—E)* (36— 279) (92— 83.9)°
X = Z i 5T _5
. E 279 7 &30 586

The calculated chi-square value (5.86) was greater than the tabulated chi-square value
(3.84). Therefore respondent’s ICT competence was statistically significant determinant
of behavior intention to use ICT at 95% confidence level since x2 <yZ and P-value 0.015
< 0.05; According to the study 53.3% of the competent teachers had their behavior
intention to use ICT not changed compared to 70.2 % of those cited as not competent.
Hence the teachers’ competence is a key factor in determining the behavior change to use
ICT in learning and teaching process.

The respondents’ competence was in terms of their ability to process word documents,
work with excel, work with data base packages like access, carry out power point
presentation, operate a web browser and carry out some programming. The respondents

expressed varied levels of ICT competence as summarized in Figure 4.5
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Figure 45  Teacher’s Competence in ICT Packages

According to the study findings most of the respondents 62(91%) were highly competent
in processing, editing and printing a word document. It was found that 38(55%) of the
respondents were fairly competent in working on a spreadsheet. The most wanting area
was programming by which only 8(12%) of the respondents were competent. Majority of
the respondents 53(77%) were incompetent in working with database documents.

The study findings show that more male teachers 27(90%) were competent in the use of
ICTs facilities than their female 23(58.9) counterparts. The study also found out that
teachers whose age was below 30 years were more competent than those whose age was
more than 30 years. All 23 teachers whose age was up to 30 years were competent in the
use of ICTs. These were closely followed by teachers whose age was between 31 and 35
years 18 out of whom 15 indicated that they were competent. 5 teachers with ages more

than 50 were interviewed and only 2 were competent in word processing.
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Table 4.11: Behavior intention to use ICT and Respondents’ technical support

Behavior intention Technical support Total
touse ICT Count No technical | There is technical
support support
0 Observed | 24 52 76
Expected | 28.3 477 76
1 Observed | 54 78 132
Expected | 49.7 70.8 132
Total 78 130 208
- = (0, — E;)? _(24-283)°  (78-708) _ .
E. 28.3 70.8

The calculated chi-square value (2.15) was less than the tabulated chi-square value (3.84)

at 5% significance level. Therefore technical support was not statistically significant

determinant of behavior intention to use ICT at 95% confidence level since xZ<y? and

P-value 0.204 > 0.05; However according to the study higher percentage 40% of those

with technical support were more receptive to behavior change compared to 30.8% of

those without the technical support. This implies technical support is still an influencing

factor in determining the behavior change to use ICT in teaching and learning process.

In addition more female teachers 25(64.1%) were willing to integrate ICTs in the

teaching and learning process if there was technical support. The study shows that

15(21.7%) teachers whose age was more than 40 years indicated that they would

integrate ICTs in the teaching and learning process if there was technical support.
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4.4 Logistic regression

Regression Analysis is concerned with the study of the dependence of one variable (The
Dependent Variable), on one or more other variable(s) (The Explanatory Variable), with
a view to estimating and or predicting the population parameters. Logistic regression was
used to test the impacts of the students’ level of study, ICT infrastructure, Teachers ICT
use, Teachers ICT competence, and technical support on their behavior intention to use
ICT in Machakos Sub-County, Machakos County, Kenya. The dependent variable being
the dichotomous (binary) variable, of whether the respondent had intention to use ICT (1)
or not (0), the central mathematical concept that underlies logistic regression is the logit-
the natural logarithm of an odds ratio. Logistic regression describes the relationship
between a dichotomous response variable and a set of explanatory variables. The
explanatory variables may be continuous or discrete. Taking y as random variable that
can take the values 1 and 0.

The simple logistic model has the form

logit(y) = Natural log (odds) = (—l i Tﬂj

Such that

fﬂ( 7 J=i'-=,5‘ + Byxy+ fox, o+ 6 x
1 —p ~i H] 1*1 22 ntn
Whereby

5 denotes a vector of parameters,

Xi is the design matrix and

Xi 7 is the linear component of the model.

4.4.1 The Model fitting test

This was done to test the appropriateness of using the logistic regression to predict the
behavior intention to use ICT with the collected data. The findings are summarized in
Table 4.12.
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Table 4.12: Model Summary
Step -2 Log likelihood
1 132.733a

Cox & Snell R Square
0.484

Nagelkerke R Square
0.664

The results in Table 4.13 suggested that between 48.4% to 66.4% of the variability in the
dependent variable (behavior intention not to use ICT) could be explained by the given
set of independent variables.

4.4.2 The univariate logistic regression

The univariate logistic regression was done to test the association and significance of the
predictor variables on the behavior intention to use ICT by picking one independent
variable at a time while holding the rest constant. The findings are summarized in Table
4.13.

Table 4.13: Univariate logistic regression

Variable Estimate | Std. Z Value | OR(95%CI) Pr(>|Z|)
Error

Constant 2.147 0.599 3.90 - 0.005

Infrastructure -0.659 0.517 -1.27 0.52 (0.17,1.25) 0.202

Teacher’s ICT use 0.757 0.495 1.53 2.13 (0.81, 5.62) 0.126

ICT Competence 0.569 0.529 1.08 1.77 (0.63, 4.98) 1.081

Technical support -0.067 0.469 -0.14 0.935 (0.37,2.34) | -0.140

Although ICT use by teachers was not a significant factor at 95% confidence level in
predicting the behavior change it was observed that teachers who did not use were 2.13
times worse in behavior change to use ICT compared to those who used ICT. The
incompetent teachers were 77% more likely not to change their behavior to use ICT.
Lack of technical support and infrastructure were not significant in predicting behavior
change to use ICT however their lack reduced the behavior change by 6.5% and 48%

respectively.

40




4.4.3 The Results for Multivariate logistic regression

This was done by fitting all the predictor variables in the model at the same time and
noting the impact of each on the independent variable in presence of one another. The

findings are summarized in Table 4.14.

Table 4.14: Multivariate logistic regression

Variable | (Intercept) | Infrastructure | Teacher | ICT Technical

ICT use | Competence | support

Beta 2.147 -0.021 0.023 0.071 0.061

According to the results in Table 4.15 the likelihood of not changing behavior to adopt
ICT in Machakos Sub-County, could be forecast by using the regression equation given

as,;

exp (o +fx)
1+ exp (o +8x)

= 2147 + —0.021(infrastruture) + 0.023(use ICT) + ---+ 0.061(tech)

Whereby the value of betas or the coefficient of the predictors shows the magnitude of
failure to change in ICT adoption in teaching and learning process (dependent variable)
when the given regressor changes by a unit, according to the findings the ICT application
had the highest impact (0.871) on the intention to change behavior on ICT use followed
by the ICT teachers competence (0.071). The least in the equation was the infrastructure.

4.5 The challenges and constraints that influences the use of ICTs in teaching and
learning process

The respondents were asked to state major challenges and constraints that influence the
use of ICTs in teaching and learning process among secondary schools. The figure 4.6

summarizes the findings.
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Figure 4.6 Challenges/Constraints

According to the research findings, the leading challenge was lack of funds at 58(84%).
The next stated challenge was poor teacher training on ICT skills and knowledge at
57(82.6%) which was closely followed by lack of incentives among the teachers at
56(81.2%).

The least cited challenge was poor electricity connectivity and supply at 24(34.8%) this
could be due the study area’s proximity to town. This was followed by fear of losing jobs
by teachers at 32(46.4%). Among the least mentioned was also lack of technical support

and lack of ICT infrastructure.
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Chapter Five

Conclusion and Recommendations

5.0 Introduction
This chapter presents the summary of finding after the analysis of the research,
conclusion after interpreting the results and then recommendations of the findings

sighting the proposed areas of future study.

5.1 Summary of findings

According to the study ICT competency among teachers was statistically significant
determinant of behavioural intention to integrate ICTs in the teaching and learning
process at 95% confidence level and 1 degree of freedom. The study found out that
competent teachers were more likely to use ICTs in their lesson delivery than those who
were not competent. This study established that male teachers were more competent than
their female counterparts in the use of ICTs and hence they had integrated ICTs more in
the teaching and learning process. Though age was not a significant determinant in the
use of ICTs, the study found that it influenced teachers’ competence.

The study also found out that ICT infrastructure and technical support were not
statistically significant determinants for behavioural intention to integrate ICTs in
teaching and learning process at 95% confidence level and 1 degree of freedom. This was
indicated by the high number of teachers who were not using ICTs despite the availability
of ICT infrastructure in their schools. The teachers who had integrated ICTs in teaching
and learning process had done so despite the lack of qualified technical support personnel
in their respective schools. In spite of these findings age and gender were a factor in both
availability of ICT facilities and technical support. The study established that more young
teachers were willing to integrate ICTs in their teaching and learning process regardless
of whether technical support was available or not. Similarly more male teachers had
intention to integrate ICTs in teaching and learning process than their female
counterparts.

The study compared the various determinants’ impact on behavioural intention to

integrate ICTs in teaching and learning process. According to the study findings teacher’s
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ICT competence had the highest impact (0.071) on the intention to change behavior on
the integration of ICTs in teaching and learning processes. This was followed by ICT
usage among the teachers (0.023). The least in the equation was infrastructure (0.021).
Among the highlighted challenges to ICT integration were lack of funds for the
construction of secure rooms, acquire and maintain ICT facilities at 58(84%), poor
teacher training on ICT pedagogy skills and knowledge at 57(82.6%) and lack of
incentives among the teachers at 56(81.2%)

5.2 Conclusion

The aim of this study was to investigate the influence of; teacher competency, availability
of facilities and technical support on the behavioural intention to integrate ICTs in
teaching and learning process. The study also explored the challenges and constraints that
influence the use of ICTs in teaching and learning process. The study showed that ICT
application, ICT competence, infrastructure and technical support were major
determinants of ICT integration in teaching and learning process. The Univariate logistic
regression showed that teachers who used ICTs in their day to day activities were more
likely to integrate ICTs in teaching and learning process. Based on the study findings
teacher competency is a significant determinant of behavioural intention to integrate ICTs
in teaching and learning process. However, availability of ICT facilities and technical
support were found not to be statistically significant determinants of ICTs integration in
teaching and learning process.

The leading challenge of ICTs use in the teaching and learning process was inadequate
funds closely followed by lack of teachers’ training on ICT and lack of teachers’

incentives.

5.3 Recommendations

Information Communication Technology (ICT) has become a commonplace entity in all
aspects of life. The use of ICT has fundamentally changed the practices and procedures
of almost all forms of endeavour within business and governance institutions. Therefore
ICT application in secondary school education cannot be overemphasized. The study
recommends that in-service training of teachers on ICT skills be a continuous process to

improve their competency. The study also recommends that female teachers be supported
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and encouraged to use ICTs in their lesson delivery. It was observed that the teachers
who used ICT in their day to day activities were more receptive to behavioral change to
integrate ICT in teaching and learning process. This study recommends that curriculum
development and government policies be based on sound use of Information
Communication Technologies in teaching and learning process so as to loop more
teachers into the use of ICTs.

According to the research findings, the leading challenge was lack of funds at 58(84%).
This study recommends more funds be allocated for teacher training on ICT use and
acquiring of the necessary infrastructure. Many teachers 56(81.2%) cited lack of
incentives as being one the challenges in ICT use for teaching and learning process. This
study therefore recommends that the government through Teachers Service Commission
(TSC) motivate teachers by employing more teachers so as to reduce workload hence

creating more time for ICT lesson preparation.

5.5 Suggestions for further study

Based on the findings of the study the researcher suggests that the same study be
replicated in other counties to validate the study findings. Alternatively the study could
be carried out on another target group to validate its findings.
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Appendix A 9

-,

University of Nairobi

Nicholus Mwunda
School of Computing and Informatics
10" February 2014

The Principal,

REQUEST TO CARRY OUT RESEARCH
| am a postgraduate student at the University of Nairobi pursuing a degree of Master of

Science in Information Systems.

One of the requirements of the course is to carry out a research project in a relevant area.
| chose to carry out a research on the factors that influence the use of ICTs at secondary

school level in Kenya.

| kindly request you to allow me to carry out research in your school. The research will
involve the office of the principal, six (6) teachers and eighteen (18) students. Five (5)
teachers will be picked at random one from each of the following areas of specialization:
Mathematics, languages, sciences, humanities, technical subjects and one computer
teacher. The 18 students will be picked from forms 2 and 3 each class contributing nine
(9) students.

The data collected will be confidential and will only be used for the purpose of the study.

Thanking you in advance.

Yours faithfully,

Nicholus Mwunda
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Appendix B

Teachers’ Questionnaire

Sno.

| am conducting a survey to establish the factors that influence the use of ICTs in
teaching and learning process at secondary school level in Kenya. Kindly assist me gather
information that would help me in the study topic by filling in this questionnaire under

the following subtopics:

Q) General information

(i) ICT competence

(iii)  ICT infrastructure and facilities
(iv)  ICT Technical support

(V) Challenges and constraints

The confidentiality of the information given is highly assured.

Part | — General Information (Tick one ())

Gender

[ IMale [ ] Female

Age (years)

[ ]51-60 []41-50 []31-40
Teaching Experience (years)

[]31-40 []21-30 [ ]11-20
Experience in the use of ICTs in teaching and learning process (years)
[]0-1 []1-2 [ ]2-5

Subject area

[ ] Mathematics [ ] Languages [ | Sciences [ ] Humanities

50

[]20-30

[]0-10

[ ] Over5

[ ] Technical



Part Il — ICT Competence

€)) | am competent in the use of the following ICT application tools. Indicate the
level of agreement with each of the following tools. (Tick one (V))

Application | Strongly | Agree | Fairly | Fairly
Tool agree agree disagree

Disagree | Strongly | I don’t

disagree | know

Word
processor
(Ms Word,
Word
Perfect)

Spreadsheet
(Ms- Excel,
Lotus 123)

Database
(Ms Access)

Presentation
(Ms Power
Point)

Web browser
(Internet
Explorer,
Mozilla
Firefox)

Programming
Languages
(C, C++,
Pascal,
Visual Basic)

Indicate the level of competence in each of the following activities/tasks

Creating a Word Processing document
[] Highly competent ] Fairly competent

Editing a Word Processing document
[] Highly competent ] Fairly competent

Formatting a Word Processing document
[] Highly competent ] Fairly competent

Printing a Word Processing document
[] Highly competent ] Fairly competent

51

[ ] Notcompetent

[ ] Notcompetent

[ ] Notcompetent

[ ] Notcompetent




Creating a Spreadsheet
[] Highly competent

Editing a Spreadsheet
[] Highly competent

Formatting a Spreadsheet
[] Highly competent

0O U

Applying Formulae in a Spreadsheet

[] Highly competent

Creating Charts in a Spreadsheet

[] Highly competent

Printing a Spreadsheet
[] Highly competent

Creating a Database Table
[] Highly competent

Editing a Database Table
[] Highly competent

Creating Database Forms
[] Highly competent

Querying a Database
[] Highly competent

Creating Database Reports
[ ] Highly competent

Printing Database Objects
[ ] Highly competent

0O U

oo bt

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent
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oo bt

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent



Creating a Presentation
[ ] Highly competent

Editing a Presentation
[] Highly competent

Formatting a Presentation
[] Highly competent

Setting a Slide show
[] Highly competent

Presenting a Slide show
[ ] Highly competent

Printing a Presentation
[] Highly competent

Launching a Web browser
[] Highly competent

Searching the Web
[] Highly competent

Navigating a Website
[] Highly competent

Downloading materials from a Website

[] Highly competent

Creating a Computer Program

[ ] Highly competent

Debugging a Computer Program

[ ] Highly competent

Running a Computer Program

[] Highly competent

0o o o bt

g O O [

]

]

]

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

Fairly competent

53

0o o o bt

o o

i

]

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent

Not competent



(b)

level of agreement with each of the following tools. (Tick one (V)

The following competencies assist in lesson planning and delivery. Indicate the

ICT
competence

Strongly
agree

Agree

Fairly
agree

Fairly
disagree

Disagree

Strongly
disagree

I don’t
know

Awareness
of ICT

policy

Using ICT
tools for
course
design and
lesson plan

Using ICT
tools in
design of
teaching
and learning
activities

Using ICT
tools in
assessment
and
feedback
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Part 11l — ICT Infrastructure and Facilities

The following ICT infrastructure and facilities are available and accessible for use in our

school.

ICT
infrastructure/
facility

Strongly
agree

Agree

Fairly
agree

Fairly
disagree

Disagree

Strongly
disagree

I don’t
know

Desktop
computers

Laptops

Interactive
whiteboards

LCD Projectors

Computer
Network

Internet Access

Television set

Radio

Digital camera

Video camera

Printer

Mobile phone

Flatbed scanner

Electricity
supply

Standby power
generator

UPS

Computer
speakers

Whiteboards
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Part IV — ICT Technical Support

Indicate the level of agreement with each of the following statements

Statement Strongly | Agree | Fairly | Fairly Disagree | Strongly | I don’t
Agree agree | disagree disagree | know

The school has an
ICT policy that is
relevant and
applicable.

The school has
hardware and
software plans that
are relevant and
applicable

The school has
documented
procedures on the
provision of support
services

The school has a
hardware and
software
maintenance
schedule

The school regularly
maintains its
computer facilities

The school only

carries out curative
maintenance of its
computer facilities

The school has a
competent computer
lab technician
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Part VV — Challenges and Constraints

Indicate the level of agreement with the following challenges/constraints in adoption of
ICT in teaching/learning process.

Challenge/Constraint | Strongly | Agree | Fairly | Fairly Disagree | Strongly | I don’t
Agree agree | disagree disagree | know

Lack of awareness on
ICT in education
among teachers

Lack of awareness on
ICT in education
among head teachers

Poor electricity supply

Lack ICT
infrastructure/facilities

Inadequate Funds

Poor training on ICT
use in education
among teachers

Fear of failure among
teachers

High workloads
among teachers

Lack of incentive for
teachers who adopt
ICT

Lack of technical
support in the school

End

Thank you for taking time to respond to this questionnaire.

57




Appendix C
Students’ Questionnaire Sno.

| am conducting a survey to establish the factors that influence the use of ICTs in
teaching and learning process at secondary school in Kenya. Kindly assist me gather
information that would assist me in the study topic by filling in this questionnaire under
the following subtopics:

Q) General information

(i) ICT infrastructure and facilities
(iii)  Teachers use of ICT

(iv)  ICT competence

(V) ICT Application

The confidentiality of the information given is highly assured.

Part | — General Information (Tick one (\))

Gender

[ IMale [ ] Female
Class

[ ] Form 2 [ ] Form3
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Part Il — ICT infrastructure and facilities

The following ICT infrastructure and facilities are available for use in our school.

ICT Strongly | Agree | Fairly | Fairly Disagree | Strongly | I don’t
infrastructure/ | agree agree | disagree disagree | know
facility

Desktop
computers

Laptops

Interactive
whiteboards

LCD Projectors

Computer
Network

Internet Access

Television set

Radio

Digital camera

Video camera

Printer

Mobile phone

Flatbed scanner

Electricity
supply

Standby power
generator

UPS

Computer
speakers

Whiteboards
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Part 11l — Teachers use of ICT facilities

Teachers use the following ICT during lesson presentation

ICT facility Strongly | Agree | Fairly | Fairly Disagree | Strongly | |
agree agree | disagree disagree | don’t
know
Desktop
computers
Laptops
Interactive

whiteboards

LCD Projectors

Email facilities

Internet Access

Subject area
software

Television set

Radio

Digital camera

Video camera

Printer

Mobile phone

Flatbed scanner

Computer
speakers

Part IV — ICT Competence

| am competent in the use of the following ICT application tools. Indicate the level of
agreement with each of the following tools.

Application
Tool

Strongly
agree

Agree

Fairly
agree

Fairly
disagree

Disagree

Strongly
disagree

I don’t
know

Word
processor
(Ms Word)

Spreadsheet
(Ms- Excel,
Lotus 123)

Database
(Ms Access)

Presentation
(Ms Power
Point)
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Web browser
(Internet
Explorer,
Mozilla
Firefox)

Programming
Languages
(C, C++,
Pascal,
Visual Basic)

Part VV — ICT Application

Use of ICT in the school has enhanced my learning. Indicate your level of agreement

with the statements.

Area

Strongly
agree

Agree

Fairly
agree

Fairly
disagree

Disagree

Strongly
disagree

I don’t
know

Improved Creativity

Improved Curiosity

Ask questions that
demonstrate
understanding

Analyze and solve
problems

Ability to find
relevant information

Attitude and
motivation toward
learning

Independent learning

Teamwork

Class attendance

Examination scores

Social networking
with friends

End

Thank you for taking time to respond to this questionnaire.
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