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ABSTRACT
There is pressure placed on the Government of Kenya and the private sectors in the country
to strive and compete in the digital world in their operations. In particular, the use of
Information Communication Technology (ICT) in institutional operations in Kenya is a
significant challenge, especially in the education sector. Lack of ICT skills by teachers is the
main difficulty in integration of ICT in instructional processes in schools. This study sought
to find out whether teachers characteristics influence their attitude and preparedness to
[nformation Communication Technology integration in their classroom practice. The study
investigated the influence of teachers’ characteristics on their attitude and preparedness to
integrate ICT in primary school mathematics instruction in Nakuru East Sub-county of
Nakuru County. In the study, a Correlational research design was applied. A total of 1364
primary school teachers in Nakuru East Sub-County, was the study’s target population. The
accessible population were all the mathematics teachers from the public primary schools
from which a sample size of 140 participants took part in the research. The sample was
chosen using simple random sampling of the five divisions and participating schools in each
division and proportionate stratified sampling of teachers by gender in each school. The head
teachers in the participating schools were selected purposefully as part of the teachers. The
data were collected using a self-report questionnaire. The department of curriculum
Instruction and Education Management experts of Egerton University improved the validity
of the instrument. The tool was pilot tested to measure the reliability coefficient of the
instruments. The reliability of the research instrument was 0.906 which was within
acceptable threshold. Descriptive (means, percentages and frequency distributions) and
inferential statistics (correlation and regression analysis) were used to analyze the collected
data with the help of SPSS program version 26. The research hypotheses were tested at 0.05
Alpha (o) level. The research established a strong statistically significant positive
relationship (» = 0.879, p < 0.05) among teacher characteristics and attitude towards the
integration of ICT in mathematics instruction. Moreover, the study revealed a significant
strong positive correlation (» = 0.634, p < 0.05 among the teacher characteristics and teacher
preparedness to integrate ICT in mathematics instruction. The findings may help in
informing policymakers and teacher trainers to include ICT in training programs. The study
recommends more research be done in public primary schools in other counties to establish

whether the findings are the same.
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CHAPTER ONE

INTRODUCTION
1.1 Background to the Study
In 2003 World Summit on the Information Society (WSIS) was held in Geneva, and later
Tunis 2005. It brought about a clear commitment by governments to foster the
accomplishment of a comprehensive information society and the promotion of Info_rmation
and Communication Technology (ICT) use towards internationally agreed 2030 agenda for
Sustainable Development (Canazza, 2018). Moreover, the International Telecommunication
Union (ITU) and the United Nations Educational, Scientific and Cultural Organization
(UNESCO) have been spearheading and encouraging the combination of the powerful
impact on the Information and Communication Technologies in anticipation for the
achievement of 2015 internationally approved Sustainable Development Goals (SDGs). The
WSIS plan of action captured the goals which seek to redress upcoming information society
issues at international regional and national levels (World Summit on Information Society,
2003). The ten identified targets by WSIS were to be attained by 2015, two related to
education. Their second objective was to link all primary schools to information and
communication technology. The seventh one was on adapting all primary schools’
curriculum to encounter the information society’s issues (Partnership on Measuring ICT for

Development, 2011).

Information and Communication Technology is defined as resources and a varied
combination of technological tools (software) used to store, create, disseminate, manage and
communicate information (Bhattacharjee & Deb, 2016). Similarly, ICT is the technology
that comprises electronic devices and related “human interactive materials that assist the
teacher in applying them for a wide range of learning and teaching process (State Education
Technology Directors Association (SETDA), 2015). According to Preiner (2008), ICT is

significant in education because of its desirability, speed, capacity, and automatic functions.

Information and Communication Technology endures advance in Asian and Western nations,
African nation are still striving to implement ICT policies, and these widen the digital and
knowledge divides (Kinuthia, 2009; Reffel &Whitworth, 2010). A new partnership for
African Development (NEPAD) was introduced to redress problems affecting Africa and has
recognized ICT infrastructure as a significant area for inducement of situations for

sustainable development (NEPAD, 2012). NEPAD identified six areas of high significance.



Among these was the e-schools programed by NEPAD, whose aim is to integrate ICT in
educational curriculum distribution at primary and secondary school levels to increase
accessibility, equity and equality in education among its member states Kenya included. The

operation plan envisions the coverage of primary schools in ten years (Michura, 2019).

According to Hockly and Dudeney (2018), the vision 2030 envisions to have research
universally for sustainable development and competitive quality education training achieved
oy reducing literacy by increasing access to education. Other goals are capitalizing on
knowledge in Science Technology and Innovations (ST&I). To ensure that it is on the right
track in realizing its economic objectives, Kenya’s government embraced an ambitious
project of introducing one laptop per child in standard one in the year 2014 (MOEST,2010).
The Kenya Government through the Ministry of Education Science and Technology was
credited with the responsibility of providing a quality education that empowers students to
operate within a highly incorporated technologically—oriented information-based global
economy aggressively. To achieve this Kenya is guided by the following frameworks (ICT
Authority Board, 2016).
i) National ICT policy 2006 on improving living status of Kenyans by guaranteeing the
availability of efficient accessible, affordable and reliable ICT services
ii) Constitution of Kenya 2010
iii) Kenya vision 2030 blue print through Medium Term Plan (MTPs) iv) Kenya Institute
of Curriculum Development (KICD) act 2013

The national Information and Communication Technology policy’s main objective was to
assist in poverty eradication and economic development through efficient technologies. In
human resources development, the system emphasized incorporating ICT in delivering the

curriculum at all levels educational (Kinyanjui, 2019).

In Kenya, the inclusion of ICT in the education program was handed over to the Ministry of
Education Science and Technology (MOEST) in May 2013; (MOEST, 2013). The MOEST,
in turn, has given the mandate to Kenya Institute of Curriculum Development (KICD)
previously known as Kenya Institute of Education (KIE), to prepare the ICT curriculum,
distribute educational materials and take charge of controlling other institutions that develop
suitable digital content (Kairo, 2013). The KICD has generated digital content for most

subjects in primary and secondary school education. The approved digital content is



cataloged in the orange book, which contained the recommended textbooks and other
learning and teaching materials by MOEST for ECDE, Primary, secondary, and teacher
education in Kenya. This digital content has been developed for commercial purposes, and

schools have to procure it (MOEST, 2013).

[ntegration of ICT in teaching and learning method aims at utilizing ICT to increase access to
education, allow multi-sensory learning, boost students self- confidence and stimulate
sensory and cognitive curiosity, promote learner-centered approach, active, integrative,
creative, evaluative and enhance different learning pathways (Intel, 2012). A study by
Bledsoe (2018) stresses that learners have to have in depth knowledge of subjects in school
and the required skills to respond to limitless 21* century skills. The 21% century learner
should be ICT savvy, adept and technology literate, flexible and dynamic, media savvy
interactive and networked, communicators and collaborators, reflective and critical, lifelong

learners and should have multi modal learning styles (Education Origami, 2015).

The success of ICT in education relies upon how they are initiated into the sysiem.
According to Haddad (2013) some of the options for introducing ICT are: ICT can be
applied as an extra layer of educational input and does not interfere with the current system
but instead it supplements software and hardware and software for improvement. The issue
here is that teachers may not know how to relate them to the existing program or take the

additional materials seriously.

Secondly ICT can be considered as an essential part of the relpaining teaching system. This
procedure comprises translating objectives, articulating learning standards into learning and
teaching process, training staff, generating multimedia curriculum materials, establishing a
distributing communication network, evaluating learning adcomplishment, and evaluating
the program. Here I CT's integration into teaching is not an ancillary for the classroom
scenery but rather improves the teacher’s facilitation role and the part of pupils as a

participant in the learning process.

Kenyan primary schools’ teachers are required to teach all subjects in the syllabus. As a
result, teachers are responsible for delivering content to their pupils and developing new
ways of learning. The teaching profession is challenged to create new ways of teaching

(Esptein, 2018). The Syllabus is revised as new ways of teaching are developed. The latest

L8]



revision of the primary school syllabus in Kenya wés 2008 to accommodate some change.
The integration of Information and Communication Technology in learning and teaching
process is one of the changes. Instructors in different categories are expected to incorporate '
modern technology into their instruction process to attain their goals and raise the education

quality (Andoh, 2012; Mingaine, 2013).

When appropriately used ICT’s can assist in increasing accessibility to education,
strengthening education relevance to a progressive digital workplace, and improve quality by
being a tool, a tutor and a simulator that allows mathematics students exploration and testing
of ideas (Pritchard et al, 2019). In the past, the critical description for a motionless
technologically free classroom is the lack of adequate resources in terms of hardware and
software. According to Communication Commission of Kenya (2013), the current Kenya'
government promised all public primary schools one laptop for every class one pupil by
2017. At the moment, the MOEST has allocated funds for improving infrastructure (access
to electricity and building computer labs), and equipping was done (ICT Authority Board,
2016). Some of the obstacles to integration of Information and Communication Technology
in learning and teaching are intrinsic to the teacher, and its extent is not known. Therefore, it
compels the researcher to set out and investigate whether primary school teachers are ready
to embrace Information and Communication Technology integration in learning and
teaching. The researcher intends to establish the Influence of teachers’ Characteristics on
their preparedness and attitude to integrate Information and Communication Technology in

primary school mathematics teaching.

1.2 Statement of the Problem

The world we are living in keeps on changing due to Information and Communication
Technology. Its effects in modern society are felt globally at the workplace, leisure, and
human relations. Digital literacy is presumed.to play an essential role in our future lives.
Technology empowers teachers and the challenge for education is to improve technical skills
among teachers to assist them in delivering content efficiently and effectively in a school
setting. Primary schools have to be well-suited equipped with the technology and ever-
expanding knowledge to deal with this cognition. Television, telephony and radio, in addition
to the internet and computers and other information and communication technologies, have
proven as possibly powerful tools that teachers can use for educational change and reform.

Research has shown that Teachers' characteristics which includes qualification, teaching
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experience, and ICT training may influence in the integratiom—ot ICT in teaching and

learning. This study sought to investigate how mathematics teacher qualification, teaching
experience and ICT training influence on their attitude and preparedness to integrate
Information and Communication Technology in public primary schools’ mathematics
instruction of Nakuru East sub-county Kenya. It sought to determine whether teacher
characteristics influence significantly on their attitude and preparedness towards ICT

integration.

1.3 Purpose of the Study
The purpose of this research was to investigate the influence of public primary school
teachers’ characteristics on their attitude and preparedness to integrate Information and

Communication Technology in mathematics teaching.

1.4  Objectives of the Study

This study was guided by the following objectives.

i). To establish the influence of teachers’ characteristics on their attitude towards the
integration of ICT in mathematics instruction.

i). To establish the influence of teachers’ characteristics on their preparedness to

integrate ICT in mathematics instruction.

1.5 Hypothesis of the Study

Hqi:  There is no statistically significant influence of teachers’ characteristics on their
attitude to integrate ICT in mathematics instruction.

Hp:  There is no statistically significant influence of teachers’ characteristics on their

preparedness to integrate ICT in mathematics instruction.

1.6 Significance of the Study

This research’s outcome may assist in showing teachers' attitudes and perceived readiness to
integrate ICT in primary school mathematics teaching. Policymakers may use the
information to identify ICT integration challenges among teachers, offer solutions, and
design ways through which ICT may be integrated into teaching primary school mathematics.
The study's findings may also enable the MOE, QUASO, and KICD to come up with
appropriate measures to make sure that schools are well equipped to embrace Information

and Communication Technology incorporation into the learning and teaching mathematics in



primary schools. Such measures include providing schools with ICT infrastructural resources
and training of teachers and technicians. This research's outcomes may help teachers re-
evaluate their competencies in preparation for ICT integration in mathematics classrooms.
Adequately prepared teachers may contribute to the success of any educational program

implementation in schools.

L7  Scope of the Study

The study involved all public primary schools’ mathematics teachers of the Nakuru East sub-
county. Those who participated included Certificate holders, diploma holders, Graduate
teachers and Post-Graduate teachers teaching in primary schools. The study involved 140

teachers randomly selected from schools identified from each division.

1.8 Limitation of the Study
The limitation of this study is its susceptibility, in which respondents incline to give
preferable responses that make them look good or appear to be what the researcher is looking

for.

1.9  Assumptions of the Study
In this research, the assumption was that the respondents had similar characteristics
irrespective of their location that is, whether in rural or urban areas due to similar training

exposure in Kenya.



1.10  Operational Definition of Terms

Attitude: An attitude is a mental and neural state of readiness that has been organized
through experience and exerts a directive or dynamic influence on the way an
individual respond to all objects and situations with which it is associated (Lone,
2019). In this study attitude refers to teachers’ expression of favor or disfavor towards
ICT integration into mathematics instruction.

Competency: is defined as the ability to do something successfully or efficiently (From,
2017). In this study, it implies the skills, knowledge, and understanding needed to
integrate Information and Communication Technology into mathematics teaching
successfully.

ICT preparedness of teachers: Preparedness is the state of being ready for a particular
situation. It refers to the ability to use laptops and computers (Lawrence & Tar,
2018). In this study ICT preparedness refers to the readiness of mathematics teachers
to integrate ICT in their teaching practice.

Information Communication Technology (ICT): Is an umbrella term that encompasses all
communication technologies which includes the wireless networks, internet
cellphones, digital television, satellite communication computer and network
hardware and software as well as equipment and services associated with these
technologies, including emails, blogs, and others that provide an access to
information (Tony, 2018). In this study, it will refer to teachers use of computer
software’s, computer as a tool for teaching and analyzing data and internet search for
teaching mathematics content by teachers

Integration of ICT in mathematics instruction: Using ICT tools which comprises
computer software (for example spreadsheet, publications, and presentation software,
word processing, multimedia, databases, e-mail and web browsers) during teaching
and giving students assignments (Wanjala, 2016). In this study Integration of ICT in
mathematics instruction refers to the use of laptops and computers in the course of
education to improve the learning quality in a classroom by teachers.

Mathematics instruction: Is a complex teaching and learning process in which Educators
attempt to make abstract concepts tangible, challenging ideas understandable and
multifaceted problems in mathematics solvable by a learner (Botha et al., 2019). In
this study mathematics instruction refers to teaching and’ learning process where

teachers try to simplify challenging and multifaceted ideas in mathematics that a

student can solve easily.



Pedagogy: The theory and practice of teaching, the strategies used to teach, the specific
interaction of teacher and students, the instructive content used the combined goals of
the learner and teacher, and the manner in which the content is presented and
delivered to the learner are all included in the definition of pedagogy (Nilsson &
Karlsson, 2019). In this study it describes the study of teaching, and how content is
presented and delivered to a learner.

Teacher characteristics: a feature or quality belonging typically to an individual or a thing
and serving to identify it. A distinguishing feature or attribute of an item or a person.
In this study, it refers to qualification, teaching experience and teachers ICT training.

Teacher qualification: refers to the minimal academic requirements for teaching their
subjects at the appropriate level in a particular country (Bold et al., 2017). In this
study it refers to qualified teachers who has the ability to use computer and internet
use in teaching mathematics subject in primary school.

Teaching experience: refers to the number of years spent regularly meeting with students,
planning and delivering instruction, developing or preparing instructional materials,
and evaluating student performance (Kim & Seo, 2018). In this study it refers to the
years one has been teaching mathematics in primary school.

ICT Training: Refers to computer and internet courses and qualifications that an individual
undertake and receive to enhance ability to use computer and internet efficiently
(Nath, 2019). In this study it refers to computer and internet courses and
qualifications that teachers undertake to enhance ability to use computer and internet

in teaching mathematics subject in primary school.



CHAPTER TWO
LITERATURE REVIEW

b | Introduction

This chapter outlines a review of literature in mathematics education that is associated with
the study either directly or indirectly. It explains technology approaches in the classroom;
Application of Information and Communication Technology in teaching mathematics;
Mathematics teachers’ ICT preparedness, teacher characteristics that may influence their use
in teaching of ICT and finally, the conceptual and theoretical framework of the research. The
literature is reviewed under the themes derived from objectives as follows: influence of
teaching experience, qualification, level of ICT training on teachers’ attitude and

preparedness.

2.2 ICT Use in Education

According to Sartori et al. (2019), Information and Communication Technology is an
umbrella word that comprises any communication appliance or device, comprising: Cellular
phones, computer, television, radio, software, hardware and network. Geer and Sweeney
(2012) defined Information and Communication Technology in education as a learning and
teaching the subject matter that permits comprehension of the effective use and functions of

1T,

Teaching 21%-century students necessitates robust pedagogy. Traditional Pedagogy
methodologies have led to a deviation between what to train to the scholars and what the
industry requires. Intrinsically numerous schools are shifting towards problem-based
education as an answer to making learners who are inventive to solve problems, especially in
mathematics (Ibrahim & Asiedu-Addo, 2019). The pedagogy empowered by ICT offers
challenge-based learning, which helps mathematics students be independent, and have
critical thinking. The use of ICT enables teacher’s especially mathematics teachers, to
cultivate strategies that stimulate profound knowledge, which results in a learner-centered
environment. The influence of ICTs on learning can be advanced in several ways to
encounter the need of students. Inversely from outdated pedagogy that has a specific way of
teaching (uninterrupted flow of information from tutor to the scholars) ICT’s involve
varieties of models in training and learning. Varied forms of ICTs use are computer-aided

applications, web-training, digital training, online computer training, virtual education,



visualization software, eLearning, etc. All these methods of ICTs have changed the role of a
trainer to that of a facilitator especially in mathematics classes (Radhakrishnan et al., 2018).

According to MOEST (2013), the implementation of laptop project in Kenya for standard
one class in primary schools, with embedded technology throughout the curriculum to first
enhance learning and teaching by applying a range of technologies to provide for various
learning approaches (techniques) that will allow learners to team up with partner and peer
schools. According to UNESCO (2004b), teachers use three critical methods to Information
and Communication Technology specifically; enhancement approach, integrated approach

and complementary approach.

The integrated approach involves planning the application of Information and
Communication Technology within the subject to improve specific approaches, skills, and
improve learners’ achievement. In this approach, the students encounter issues to their
general knowledge and are given more profound perceptions into mathematics subjects.
According to Bush et al. (2018), ICT accessibility has transformed the nature of learning and
teaching in mathematics. A range of portable devices exist, enabling students to gather and
manipulate data using databases and spreadsheets. Multimedia software programs emphasize
individual units of research, bringing sound, dynamic movement and graphics to students
learning. The calculators have become more progressive, permitting users to perform
progressively challenging functions. Programmable toys or floor robots controlled by
instructions in programming languages (usually Logo), were the earliest applications of
Information and Communication Technology to mathematics. They were the reason for

essential variations in teaching mathematics.

Enhancement approaches involve planning the use of an ICT resource to develop or
complement the prevailing mathematics lesson and topic with an inventive presentation
method to encourage class visualization and discussion of the problem. This concept could
advance pupils learning through presenting knowledge in new ways, encourages them to
formulate their explanations and to promote discussion among learners. Computerized
graphing and graphic calculators in mathematics speeds up, freeing individual to analyze
graphing process and reflect on the relationships among data (UNESCO-UIS, 2012).
Specialists’ software which included Dynamic Geometry Systems (DGS), Computer Algebra
System(CAS) and Mathematics curriculum software improves students’ understanding

algebraic skills, permits students to measure and manipulate shapes leading to a higher level

10



of learning among them (UNESCOUIS, 2014b). Logo inspires students to improve problem-
solving skills, causes them to make higher level of mathematical thinking as well as learn
geometric approaches (UNESCO-UIS,2014a). According to UNESCO-UIS (2013)
Constructivist pedagogy is supported by Information and Communication Technology and it
allows pupils to explore and understand mathematics approaches. This concept encourages
better problem-solving strategies and higher-order thinking (OECD, 2014). Das (2019)
reiterated that teachers could maximize the influence of ICT in mathematics teaching by
using Information and Communication Technology instrument in working towards the
attainment of learning objectives. Complementary approach: It involves the usage of ICT
resources to empower the pupils learning. Instructors use the Information and
Communication Technology for different functions to improve learning and teaching,
comprising playing games, general communication, looking for data, doing homework and
drilling and practicing mathematics (OECD, 2014). Simultaneously, information and
Communication Technology have transform the teaching context that needs teachers to
achieve evolving learning and teaching paradigms and associated processes efficiently.
Beyond using Information and Communication Technology to improve another curriculum,
several teachers use Information and Communication Technology to teach essential

computing and computer skills.

Secondly, ICT use improves administration and planning using technology to share
information and enhance the teacher's knowledge of the subject-area and develop their
professional issues around the subject for learning and teaching. Information and
Communication Technology is used to improve assessment and report by recording learner's
attainment and achievement electronically. Tracking students' progress and using this
information in assessment for communication and learning with parents through email,
school learning flat form, and new record-keeping software. The teacher must have
widespread knowledge of Information and Communication Technology to be capable of
fitting its use into their prevailing pedagogy or extending their pedagogical expertise so that

they can accommodate ICT adequately in their teaching.

23 Teachers’ Use of ICT in Mathematics Classroom
Effective teachers improve the likelihood of technology to improve pupils' knowledge of how

to increase proficiency and stimulate interest in mathematics. Whenever teachers deliberately
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embrace technology, they can offer higher accessibility to mathematics for all pupils.
Teachers incorporate Information and Communication Technology in learning and teaching

mathematics because of its desirability, automation, capacity and range (Ayiema et al. 2019).

According to Preiner (2008), there are two forms of integrating ICT in mathematics teaching,
namely: Use of Visual manipulative; and the use of mathematical software tools. Visual
manipulative tools consist of a specific interactive learning environment that allows students
to explore mathematics approaches devoid of special computer knowledge or skills on
specific educational software packages. Mathematical software tools are suitable for
educational functions. The software can be for a broader range of accurate content topics.
These soft wares allow flexibility, enables students and teachers to explore mathematical
concepts. There is a variety of mathematical software in education. Teachers should consider
the pedagogical, precise, and organizational aspects of software when choosing it
(Trigalova & Tabach, 2018).

2.3.1 Classification of Software

According to Mahabir et al. (2017), four classifications of software according to their use are:

i Tutor (teaching) software: They are intended to be applied repeatedly (drill and
practice) and can look like a textbook where various examples of training provided. It
provides knowledge to the students who can have a minimum degree of control. The
program does not have the possibility of transforming learning and teaching but can
do the equivalent that traditional schools have done, possibly more efficiently and
systematically (Pritchard et al., 2019).

il Simulation (revelatory) software: it put the user in diverse fictional context or
construction of a real condition. The user attempts to determine rules and variables by
trial and error and feedback.

iii. Tool software (Emancipator): It permits specific jobs which includes, drawing,
writing and communication to be used more quickly. This gives the learners more
time to be productive in the interpretation, presentation and analysis of information.

iv. Conjectural software: This software allows manipulation, exploration and testing of
ideas, which assist the learner to set up their models and test hypothesis, for example,

the logo.
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According to Githua and Njubi (2013), due to technological advancement, mathematics
education has significantly transformed. ICT use allows visualization of mathematics
situations, simple computation and interactions that facilitate learners to comprehend
improved mathematical approaches in Practice. ICT can be a tool for pupils to mathematical

model interactions in practical circumstances.

Technology is an essential tool for learning mathematics in the 21% century; it cannot
substitute computational fluency, conceptual understanding or problem-solving skills.
Technological tools comprise both the content-specific technologies (for instance,
computational devices and computer programs) and content-neutral technologies, including
collaboration and communication tools (Guerrero, 2010). Since there are various
mathematical softwares in mathematics education, teachers should consider the following
mathematical, pedagogical and organizational aspects. Educational, technological issues
related to the software's competency to assist in teaching, strengthen skills, improve
knowledge and Practice and enhance understanding mathematical technical problems related
to the mathematical capabilities of the software. Organizational ICT problems refer to the
software's capacity to generate materials more effectively, find resources and manage time.
This software is either content-specific curriculum software, content-free software, subject-

specific software, or data handling software (Preiner, 2008).

Content-specific technologies in mathematics education comprise computer-based
applications, computer algebra systems, data collection, handheld computation, dynamic
geometry environments and analysis devices and interactive applets (Gadanidis & Geigner,
2010). These technologies assist learners in identifying and exploring mathematical
approaches and relationships. Outcomes from numerous researches have revealed that the
strategic use of technological tools can help develop advanced mathematical proficiencies
and the learning of mathematical procedures and skills, which includes reasoning, justifying
and problem-solving (Pierce & Stacey, 2010). Content-free methods comprise collaboration
and communication tools and Web-based digital media. These technologies improve the
pupils' accessibility to ideas, information, and relations that help improve sense-making,

which is central to taking ownership of knowledge.

In an objective mathematics curriculum, the planned technology use reinforces mathematics

learning and teaching (Dick & Hollebrands, 2011). Accessibility to technology is not
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adequate. The curriculum and the teacher play essential roles in interceding technology's
application (Chale, 2018). According to the International Society for Technology in
Education (ISTE) (2008), curriculum developers and teachers must be skilled in finding out
when and how technology can improve pupils' learning effectively and appropriately and be
knowledgeable decision-makers. All mathematics programs and schools should offer teachers
and pupils access to teaching technology that comprises lab-based and handheld devices with
mathematical software and applications, classroom hardware and Web-based resources
together with sufficient training to make sure ICTs efficient usage. According to Bock and
Leavitt (2018), students should have perpetual agility to see the patterns in several ways and
abandon those that are not useful. With the support of ICTs, it was easier for students that
explore to produce a general law that mathematically translates the underlying model
structure. Professional development and teacher education programs must repeatedly update
teacher practitioners' knowledge of technology and its application to promote learning
activities. The use of these tools maximizes the possibilities afforded by students’ increasing
knowledge about, enriching students' experiences as learners of mathematics and comfort
with the technology-driven method of information retrieval and communication stimulate
them into making their thinking visible in making their own experience (Project-Tomorrow,
2011). Additionally, the work with practitioners should comprise the development of
mathematics lessons that take advantage of the integration of digital tools in daily teaching
and technology-rich environments, its potential impact on students' understanding and use of
mathematics and instilling an appreciation for the power of technology (Nelson et al., 2009;

Pierce & Stacey, 2010).

In a primary school classroom, teachers use concrete manipulatives such as Geo board or
Dienes Block. To make geometric figures Geoboards are used by stretching a rubber band.

Diene’s block is a physical model of place value. As they continue learning, they use more
sophisticated models to help students learn by giving abstract ideas a more tangible form and
supporting computation. Researchers have established that that while physical manipulative
is the real right form for primary schools, Information Communication Technology based
tools are the correct real form for secondary school (Tabira & Otieno, 2017). The Teacher
Training Agency (TTA) of England suggests that Information and Communication
Technology can help students practice and consolidate number skills, exploration
experimentation, interpretation discussion, description, or explanation of number patterns.

These will help the students to develop logical thinking and make connections within and
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across mathematics areas, aids in developing visual and mental imagery that enable them to

reason and write simple mathematical procedures (TTA, 1999).

When students see things occur dynamically, they will understand deeply shapes and their
relationship to each other than if they hear only, experienced a static version of the same
phenomena (Hennink et al., 2020). According to the study by Sherwood and Pearson (2010),
visual imagery may contribute to generating different rules will enhance connections
between arithmetic and geometric relationship; assigning meaning to formulated rules; the

need to form and validate conjectures.

Researchers have established that ICT can support learning when suitably incorporated with
curriculum, assessment and teaching techniques (Means & Haertel, 2004). Successful
integration of ICT will focus learners thinking and make mathematical ideas tangible during
mathematics teaching. Since there is a variety of accurate software, the Kenyan primary
school teacher is supposed to have prior knowledge of the software's mathematical,
pedagogical, and organizational aspects. This knowledge will help individual teachers choose

the appropriate software to use in integrating ICTs in mathematics classrooms.

2.3.2 Focusing Learners Thinking

The attention spans for primary pupils are limited. The learners cannot keep track of

problem-solving and may experience thinking complications in the tools and materials they

use. Teachers can use techn'ology to direct learner’s activity to think that it is relevant and

not extraneous to what they should be teaching (Ellington, 2003).

In primary schools, mathematics should be studied fluently to avoid cognitive load (thinking

difficulties). When using technology learner’s activity should be directed to achieve

computational support for lower thinking to offload details computations and to allow

teachers to focus better on:

i). Relevant or more realistic problems.

ii). Sense-making and exploration with numerous representations.

iif).  Development of flexible approaches and mathematic concepts and meaning (Keong et
al., 2008). Modern ICT’s not only handled arithmetic details but also graphing,

transform algebraic expression, and geometric computing properties.



2.3.3 Making Ideas Tangible

According to Piaget (1970), youngsters will initially develop thoughts precisely before they

advance to abstractions. Teachers should design the learning environment by applying

Piaget's principle and providing students with more tangible visualizations (Bizzaro et al.,

2018). According to Campell (2019), researchers have established that technology makes

abstract notions visible, thus allowing teachers to move quickly to:

i). Build upon pupil’s preceding skills and knowledge.

ii). Put emphases on the relation between real-world settings to mathematical concepts
connect abstract things.

iii).  Address common misconceptions.

iv).  Present more progressive thoughts.

2.3.4 Teaching Mathematics Better

Integrating ICT into the classroom can develop mathematics teaching. Teachers can use
technology to present mathematics well and add more advanced mathematical topics earlier
because they focus less on memorizing facts, justifying solutions, and understanding
connections (DeBoer, 2019). To minimize the digital divide between nations at the national
level, numerous rushes provide computers to schools to demonstrate that the government is
working hard (Dada, 2006). Statistics show that government ICT projects in developing
nations, 15% of them show success, 50% partial failures and 35% failures (Ondego &

Moturi, 2016).

According to Mangwende and Maharaj (2020), the application of ICT in learning and
teaching may encounter several glitches. These glitches are also known as the barriers. The
barrier is any circumstance that makes it challenging for advancement or attaining a stated
objective (Khan et al., 2012). These barriers are classified by Donnelly et al. (201 1) into two
groups' external obstacles as the first order and intrinsic barriers as the second order. The
first-order barriers consist mostly of those hindrances extrinsic to teachers and generally
comprise lack of adequate time, accessibility to technology, resources, training and support
(Ertmer, 1999). It is instead economical than the pedagogical problem that was the primary
explanation for a tranquil technological free classroom. But the on-going propagation of
digital devices and the now universal presence of smartphones and tablets laptops between
teachers and pupils appear to contradict this already (Ertmer & Ottenbreit-eftwich, 2012). It

is thus interesting to take a closer look at those second-order barriers that are rooted in
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teachers' underlying beliefs about learning and teaching that inhibit or delay fundamental
change (Ertmer & Ottenbreit-eftwich, 2012). Second-order obstacles comprise teachers'
beliefs, confidence, attitude, practices, and resistance to change. ICT can be very time-
consuming. Teachers who trained during analog time fear ICT and are intimidated or
overwhelmed by the technological change. Brudvig (2019) explains that it is not easy for

teachers who are outdated to prepare pupils for tomorrow's challenges.

The intrinsic barriers can be in three different pedagogical knowledge areas and cultural
dependencies (Rowston et al., 2019). Experience in this context implies more than Jjust how
to use specific hard and software, but rather a precise pedagogical understanding of how to

address pupils' requirements with technology.

Koehler and Mishra (2009) described the inherent problems in their Technology Pedagogical
and Content Knowledge (TPACK) model, which emphasizes the requirement to combine
general pedagogical skills with the capacity to use technology and the particular content of
their respective subjects. The first order barriers leave teachers without any choices access,
accessibility of resources, and teachers' training is in the hands of the policymakers and the
institution, which the teacher has no control. According to Tondeur et al. (2012), the idea
behind TPACK is to allow teachers to be capable of teaching with technology in the
classroom and making workable choices in their uses of technology when teaching specific

content to a particular target group”.

In Kenya, the ministry of education science and technology is in charge of developing
institutional, infrastructural frameworks and capacity building for learning and teaching.
There is an excellent effort to develop ICT in education in both private and public sectors, as
demonstrated by the government's 1% phase of funding for developing infrastructure in
primary schools for ICT in the year 2014. An improvement for the government of Kenya
because it has gone without any significant use of the robust solutions that computers can
provide (Hennesty et al., 2010). Kenya is attempting to provide necessary access to education
while updating technology literacy within its curriculum (Langmia, 2006; Wims & Lawler,
2007).This study will focus on teachers' characteristics, preparedness and attitudes to
integrate ICT in mathematics teaching; therefore, the researcher will analyze the teacher's

characteristics attitude and readiness.
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2.4 Mathematics Teacher ICT preparedness

According to Malik(2018), the teaching profession has been challenged as teachers are
responsible for delivering content to their pupils and developing new ways of learning.
Primary-school teachers are change agents. They assist to mold kids’ foundation
personalities and skills in mathematics. Technology is an additional area where instructors
work as change agents provided that teachers are critical to the achievement of the laptop
project in Kenya as well as the awareness of the projected curriculum and the transmission of

21st-century competencies and skills to pupils (Huda & Teh, 2018).

2.4.1 Competencies that Teachers Require

Technology is changing the way students learn and teachers work. Therefore, for teachers to
prepare today's students adequately for tomorrow, they must-have 21* century skills.
According to Hilton (2008), an ICT teacher's competencies are categorized into three groups:
Literacy skills, life skills and learning skills. The literacy skills need teachers and students to
publish outlets, discern facts and technology. Teachers should understand points, find truths
and understand what gadgets perform what tasks and why. Life skills encompass
productivity, social skills, flexibility, leadership and initiative. In this category, the teacher
should be capable of adapting to the varying circumstances of the student. Learning skills
require a teacher to impart skills of critical thinking, creativity, collaboration, and
communication. In this category, Teachers should teach students about the mental processes

needed to improve and adapt to the work environment.

Since instructors are the leading implementers of formal education and at the front line of
technology programs, their roles will change from a distributor of knowledge to an
orchestrator of assisting pupils and learning to turn information into experience and insight

into wisdom (2nd International conference on education proceedings, 2011).

2.4.2 Preparation of Teachers in ICT for Teaching Mathematics.

According to Olika et al. (2019), teachers need to be equipped with the essential skills to
incorporate ICTs efficiently. Teachers' skills impact how much they can incorporate ICT with
pedagogical skills to efficiently change the pupil's Information and Communication
Technology skills and accomplishment. Teacher Training programs can be revised to
integrate ICT programs to provide them with the technical skills required to incorporate

Information and Communication Technology in teaching. Lim and Pannen (2012) stated that
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teacher training could take a peer training method where experienced teachers in ICTs will
train their peers. According to Intel (2012), Teachers require preparation on the following:

[CT training — there is necessity to train on how to use software and hardware programs and
all other additional materials. This knowledge-based system is critical to teachers' productive
use of computers and their feeling of empowerment to use computers. ICT training will
empower teachers with computer competencies and confidence. That is being capable of
handling a more comprehensive range of changing computer applications for numerous

functions.

Kenya's government is cognizant of the vital role that an Information and Communication
Technology system play in propelling the nation to an industrialized economy. Teachers play
a critical role since they are at the Centre of any educational reforms (Bikos & Tzifopoulous,
2012). Through the sessional paper no 14 of 2012, the Kenyan government identifies the role
of teachers in integrating ICT in the education systems by demanding all education managers

and teachers to be literate in ICT by the year 2015 (ICT Authority Board, 2016).

Teachers who have attained some ICT skills are greatly assured and might integrate ICT in
their classroom work than those who are not informed on ICT application. According to
Agbatogun (2010), untrained teachers in ICT skills are likely to suffer from techno phobia
which may curb an array of the ICT learning and teaching resources at their disposal.
Therefore Kenyan primary school teachers should be knowledgeable in how to integrate and
use technology in their pedagogy. Train teachers feel comfortable with technology only if

they possess the necessary ICT skills and ICT based teaching methods (Nyakowa, 2014).

Teachers also require pedagogical training: To apply technology to enable pupil learning,
teachers require extra skills and knowledge. Pedagogy refers to the "interactions among
students, teachers, learning tasks, and the learning environment (Harlen, 2018). The
conceptualization of extra knowledge has been done in various ways (Lee & Capraro, 2018).
According to Angeli and Valanides (2009) effective integration technology relies on a
concern of the relations between content, technology and pedagogy. Explicitly, technology
incorporation demands that in-service and pre teachers recognize: (a) that technology tools
themselves joined with (b) the particular affordances of each device that, when used to

demonstrate content, aid complex ideas to be understood easily, hence ensuing to the

attainment of significant pupil results.
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According to MOEST (2013), ICT integration is built on four pillars. Namely: overall
view/policy of education being relevant; teachers' expertise; availability of digital learning
materials; and adequate ICT infrastructure illustrated in Figure 1.
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Figure I: Four pillars of ICT integration into teaching and learning

Source: KEMI distance learning module 5

The diagram shows how schools can get the most out of ICT. According to (Lawrence & Tar,
2018), the four pillars of ICT integration describe the basic elements. The building blocks-
that must balance with one another before teachers can use ICT effectively and derive the
benefits they want to use ICT to provide quality education. They are achieved through the

collaboration and support of all stakeholders.

Overall View / Policy is a pillar that refers to government strategy with particular relevancy
to teachers' capacity building in ICT (Lievenset al., 2018). According to Elbaz (2018),
expertise pillar refers to the basis of the reliability of an individual who is alleged to be
knowledgeable in a topic or an area like ICT owing to his training, research or experience in

the subject matter.

The Digital learning pillar is any learning that is complemented by technology or teaching
practice that makes effective use of technology (Collins and Halverson, 2018). It consists of
the application of a wide range of methods, including combined and virtual learning. A

digital learning approach includes any of the following: badging and gamification, blended
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learning, adaptive learning, classroom technologies mobile learning, e-textbooks, online

learning (or e-learning), technology-enhanced teaching and learning.

The ICT infrastructure pillar incorporates all the protocols, procedures, networks, and devices
employed in the information technology or telecom fields to foster interaction amongst

different stakeholders, including the education sector (Ray, 2018).

The above four pillars shown in figure 1 are hold up by leadership from the National, County,
Sub-County, zone, School to Classroom level, collaboration, and support from various
stakeholders and partners (ecosystem). The extent to which the four pillars' components are
implemented in schools determines the effectiveness of ICT integration in Kenyan primary
schools. ICT should be incorporated in teaching and learning to improve pupil engagement in
significant learning to accomplish curriculum objectives without any negative impact or
complication. Proper use of ICT in mathematics teaching offers; increased motivation,
improved performance and a streamlined learning process that ensures that pupils can learn
more and better. The study will determine whether teachers are trained on how to develop
ICT seamless, integrated lessons and whether they have the necessary teacher education

management skills to steer ICT integration in primary school mathematics.

2.4.3 Effective ICT Integration Model into Teaching
The MOEST also adopted Mishra and Koehler's Technological, Pedagogical and Content
Knowledge (TPACK) model of ICT integration into teaching and learning are shown in

Figure 2.
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Figure 2: Effective ICT integration-TPACK model
Source: Mishra and Koehler (2009)

Effective incorporation of ICT into learning and teaching according to the TPACK Model
consists of a combination of three specific domains of knowledge. These are: Subject matter
(Content), Pedagogy and Technology. The three elements must be actively interacting at all
times for the full benefits of ICT integration as illustrated in Figure 2. The TPACK) model
was initially described by Mishra and Koehler (2006). According to Mishra and Koehler
(2006), for efficient integration of ICT in education, teachers should acquire knowledge from
the three domains, technological (T), Pedagogical (P), Content (C), and knowledge, teaching

strategies and techniques, and the digital and non-digital technologies and tools.

TPACK will offer suitable basic premise in the training of primary mathematics teachers for
ICT incorporation in their teaching and learning teachings. The establishing and
understanding the relationship among pedagogy, subject content and technology is essential

for effective integration and the basis of TPACK.

Technological Content Knowledge (TCK) Incorporates the specific technological
environments to transform issues of science subjects. For example, the changes like science
technology convey tools and new methods applied in solving science problems, the

application of simulation software in physics and modeling methods in science.
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Pedagogical Content Knowledge (PCK) comprises educational techniques and strategies
illustration and formulation of scientific approaches knowledge of what makes those
approaches difficulty or easily understood knowledge of pupils’ misunderstandings. Prior
experience or reasoning challenges, knowledge of students’ theories of epistemology; i.e.

Understanding the best practices for teaching specific content to specific students.

Technological Pedagogical Knowledge (TPK) comprises the knowledge of how technology
can support specific pedagogical strategies in the classroom; for instance, collaborative

learning or fostering inquiry.

Teachers require knowledge of the technology itself. Lawless and Pellegrino (2007) asserted
that "technological literacy has fast become one of the basic skills of teaching" when teachers
train their pupils to be capable technologically, they require the necessary technological
skills. They need to participate in continuous professional development, motivation,

accessibility to ICT through in-service training and teacher self-learning.

Even though many teachers graduating nowadays are expected to be "digital natives" (have
no issue when using different technology instruments), many of teachers in service are, or
have been, expected to acquire these technological skills using other means which include
attending workshops, peer collaborations, additional courses among others. The application
of technology software and hardware is not sufficient to help teachers apply the technology
efficiently in the classroom, but it only offers the foundation. Teaching on technology
demands that instructors increase their knowledge of pedagogical practices across numerous
aspects of the planning, evaluation and implementation processes. For instance, when
applying technology as a teaching tool teacher must know how to: develop plans for teaching
software to pupils, choose suitable computer applications to meet the teaching demands of the
curriculum and the learning demands of their pupils and manage computer software and

hardware (Lee & Capraro, 2018).

According to Hew and Brush (2007), technology integration can stop the lack of these
technology-related management skills. Similarly, the study done by Lilian and Amollo (2020)
found out that a mathematics teacher with pedagogical ability makes a change in learning.
They contended that if a mathematics teacher poses limited knowledge of prevailing

educational technology, incorporating ICT in teaching is severely compromised. Teachers



also need a different understanding of the content they are needed to teach and the
pedagogical approaches that assist in student learning to use technology to support
meaningful student learning and the particular ways in which technology can support those
approaches, a large number of studies have suggested. The level to which meaningful ICT
integration occurs in classroom teachings relies on the pedagogical knowledge teachers have
to use existing software and endure to adapt and develop new technologies to improve the

learning and teaching process.

According to Nolan (2008), preparing teachers to apply technology suitably is an essential
task. The integration of technology by teachers demands professional development that
emphasizes both pedagogical and conceptual concerns. Teachers should start working in their
profession by having consistent knowledge and exemplary models of pedagogy that integrate

technology with the content of the curriculum (Lawless & Pellegrino, 2007).

With the current world racing into digital media and information, how mathematical activities
are created and delivered has changed (Plantin & Punathambekar, 2019). Conversely, not all
of the technology-based packages are used for learning and teaching purposes within schools
as they are designed with suitable pedagogical issues in mind (Karsenti et al., 2011). Thus,
mathematics teachers should be armed with appropriate pedagogical skills and knowledge to
ensure effective technology incorporation. A study by Cennamo et al. (2009), states that to
attain technology incorporation that aims student learning, teachers require knowledge that
allows them to: Classify the technologies that are required to assist specific curricular
objectives; Specify how the tools were applied to assist pupils in demonstrating and meeting
those objectives; Choice and apply suitable techniques to redress necessities, resolve issues

associated with their professional growth and practice.

According to the study done by (Ojwang, 2012) to investigate ICT preparedness in public
secondary schools in Kisumu county Kenya, it was evident from the survey that teachers'
readiness to integrate ICT was influenced significantly by ICT infrastructure. The study by
Mulwa et al. (2011) concluded that the accessibility to ICT equipment and resources was
sufficient to measure teachers' preparedness to incorporate ICT in learning and teaching.
Mbabu and Sakwa (2012) suggested a rose in the venture to equip and improve the schools
with ICT-literacy training infrastructure and resources for both students and teachers to

redress the pedagogical and technical skill preparedness. The availability of ICT resources
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will leverage the teacher's skills to increase the slow rate of integration and improve the pace
of diffusion in primary schools. Instructors have no complete knowledge of tools available as
they vary (Kirkok & Karanja, 2018). This study will try to determine if a primary
mathematics teacher in public schools of Nakuru East sub-county possesses the necessary
technical skills and whether they are trained in preparation for the integration of ICT in their

teaching.

2.5  Teacher Characteristics That May Influence Their Use of ICT in Teaching

2.5.1 Teacher's Attitude

Effectively implementing and initiating educational technology in school programs relies
strongly on the teachers' attitude and support. When teachers perceive technology programs
as neither satisfying their wants nor their student's wants, it is possible that they will not
incorporate the technology into their learning and teaching. The success of pupils learning
mathematics with computer technology depends on teachers' attitudes and their preparedness

to include computer technology (Kuboja, 2019).

According to Uslu and Bumen (2012), research done in Isracl showed that teachers' attitude is
critical in finding out whether technology application in education was a success or failure.
Those teachers who have a positive disposition concerning technology usually have a high

chance to incorporate it into their classroom activities (Kitheka, 2019).

Research studies suggest that teacher's attitudes play a prominent role in education
communication and mathematic teaching choices and are fundamental for the successful
integration and usefulness of ICT into mathematics teaching (Dogan, 2010). A study
conducted by McAlister et al. (2005) observed the attitudes of teachers' towards computers
use In teaching mathematics in the primary school classroom revealed that teachers' positive
attitudes towards the ICT use in teaching and the accessibility of the essential resources were
important determinants to assist in technology use in teaching mathematics in the primary
school classroom. It is a belief that teachers' positive attitude concerning ICT is anticipated to

improve the integration of ICT in mathematics teaching (Andoh, 2012).

Studies reveal that teachers' attitudes towards technology impact their approval of the
helpfulness of technology and its incorporation into teaching (Mulwa et al., 2011). In

European Schoolnet's (2010) research on teachers from six European Union nations on the
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use of Acer netbooks, a higher number of those who took part in the interview were of the
view that the use of netbooks had a positive influence on their learning activities by
promoting personalized learning and assisted to prolong research beyond the school day. The
Empirical research showed that a close to 20% of European teachers thought that the
application of ICT in teaching did not assist their pupils' learning (Korte & Hiising, 2006). A
study in the United Kingdom on teachers also showed that teachers’ positivity about the likely
influences of ICT is regulated. They became 'sometimes doubtful' about 'specific, current
advantages and 'rather more ambivalent' (Becta, 2008). Conversely, the suggestion proposes

that an insignificant number of teachers think that the importance of ICT is not evident.

Lumumba (2007) asserts that it is not in doubt that teachers' participation helps open
prospective gains that ICT learning could provide the students. Still, teachers' positive
attitude towards integrating ICT in mathematics teaching will significantly limit the learners'
chance of applicability. According to Keengwe and Onchwari (2011), it is not enough to offer
Information and Communication Technology education to teachers. It is how the teachers
consider it meaningful and how easy it is to use that dictates how teachers integrate and adopt
the new technology. This study will try to find out the attitude that primary school teachers
possess, whether they favor or disfavor the introduction of ICT/ laptop project. A positive
attitude is expected to foster ICT integration in the classroom and influence teacher's
acceptance. For successful integration of ICT into the curriculum, teachers should believe
technology fulfills both the needs of their students and their needs (Nyambane & Nzuki,
20113

2.5.2 Teaching Experience

Though some studies revealed that teachers’ experience in teaching did not impact their
application of computer technology in education (Giordano, 2007), many survey revealed
that teaching experience impacts the successful application of ICT in classrooms (Wong &
Lia, 2008). Gorder (2008) asserted that experience in teacher is considerably related to the
actual application of technology. In the survey, Gorder showed that the efficient application
of computers was correlated to technological comfort levels and the liberty to shape teaching
to teacher-perceived student requirement. Also, Baek et al. (2008) asserted that experience in

teachers is reluctant to incorporate ICT into their teaching.
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Research done in the United States of America by the National Centre for Education
Statistics, 2000 asserted that less experienced instructors were highly expected to incorporate
ICT during teaching as compared to more experienced teachers. Additionally, Lau and Sim
(2008) did a survey on the degree of ICT incorporation among some 250 secondary school
teachers in Malaysia. Their results showed that old age instructors regularly incorporate
computer technology while in classrooms as compared to their younger counterparts. The
main aim could be that the more former teachers have vast experience in classroom teaching,
management and also proficient in the application of computers can certainly incorporate ICT

into their teaching.

According to the research by Ayub et al. (2015), new teachers were greatly skilled with
technology as compared to the teachers who stayed longer in teaching profession who do not
integrate Information and Communication Technology in their teaching. But in a research of
close to 3000 teachers, showed that the quality of Information and Communication
Technology incorporation was correlated to the years of teaching service. Conversely, a
research conducted by a qualitative research on issues contributing to teachers’ successful
application of Information and Communication Technology in Canada. They cross-examined
60 respondents from 12 schools (Granger et al., 2002). The outcomes established that no
relationship among teacher’s teaching experience in the application of Information and
Communication Technology, it means that teachers’ Information and Communication
Technology skills and successful implementation are complex and not a precise predictor of
ICT incorporation Instructors’ computer experience relates positively to their computer
attitudes. The more experienced instructors have with computers, the highly expected that
they will demonstrate positive attitudes towards integration in the classroom (Van Braak et
al., 2004). According to Drossel et al. (2017) for effective changes in educational practice,
users require to develop positive attitudes toward the innovation of Computers. Positive

computer attitudes are expected to foster computer integration (Ghavifekr & Rosdy., 2015).

2.5.3 ICT Competence

Computer competency is defined as being able to handle a wide range of changing computer
applications for various purposes. According to UNESCO (2011), three concepts present in
dissimilar stages in the application of Information and Communication Technology

incorporation in education, namely, knowledge deepening approach, technology literacy
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approach and knowledge creation method for teacher development continuum, as shown in

Figure 3.
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Figure 3: Effective ICT integration-TPACK model
Source: UNESCO (2011)

For technological Literacy-teachers need professional development program to integrate the
use of essential ICT tools into school curriculum pedagogy and classroom structures, and
also enable teachers and learners to use ICT to support social development? Teacher's
competencies in this approach include necessary digital literacy skills and digital citizenship
along with the ability to select and use appropriate off-the-shelf educational tutorials, games,
drill-and practice software, and web content with limited classroom facilities to complement
standard curriculum objectives assessment approach unit plans and didactic teaching

methods.
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On knowledge deepening, UNESCO (2009) states that educational changes related to
experience an intensifying approach adds value to society and the economy by having
learners to apply the wisdom of school subjects to solve complex problems encountered in
the real world situations of work and life. Teachers should have professional development
that would provide them with the skills to use more sophisticated methodologies &
technologies with changes in the curriculum that emphasize the depth of understanding of
key concepts and their application of knowledge to complex real-world problems and
pedagogy where the teacher serves as a guide and manager of the learning environment.
Teachers should be able to use networked and web-based resources to help students
collaborate, access information, and communicate with external experts to analyze and solve
their selected problems, to support collaborative projects, Teachers should be able to use ICT
to create and monitor individual and group students’ project plans as well as to access

information and experts and collaborate with other teachers.

Knowledge Creation-aims at increasing civic participation, cultural creativity, and economic
productivity by developing a population that is continuously engaged in and benefits from
knowledge creation innovation and involvement in the learning society. The curriculum goes
beyond a focus on knowledge of school subjects to include the 21%-century skills that are
needed to create an experience and engage in lifelong learning to collaborate, communicate,
create, innovate and think critically. The role of the teacher is to overtly model these
processes structure situations in which students apply these skills and assist students in their
skill acquisitions. Teachers will build a learning community in the classroom in which
students are continuously engaged in developing their learning skills. Teachers were seen as
model learners and producers of knowledge who are involved in educational experimentation
and innovation in collaboration with their colleagues and outside experts to create new
awareness. The teacher should be able to use a variety of networked devices, digital
resources, and electronic environments to develop and support learners in their production of

knowledge anytime anywhere.

UNESCO competency framework emphasis is that it is not enough for teachers to have ICT
competencies and be able to teach them to their students. The success of ICT integration into
the classroom depends on the ability of the teachers to structure the learning environment in
new ways, merge new technology to develop socially active classes, encouraging

cooperative interactions, collaborative learning, and group work. The framework specifies
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the competencies that teachers will need in each approach used in the six aspects of the
teachers’ work that includes: understanding ICT in education, curriculum assessment,
pedagogy, ICT organization and administration, and teachers’ professional learning. By
matching the three approaches with the six aspects of teacher’s work creates a framework

shown in Figure 3.

Successful integration of ICT into mathematics instruction depends on the ability of teachers
to structure their learning environment in non-traditional ways, merging technology with
new pedagogies; requires a very different set of classroom management skills to be
developed together with innovative ways of using technology (Hennessy et al., 2010).

Teachers’ computer competence is a significant predictor of integrating ICT in teaching;
Evidence suggests that the majority of teachers who reported negative or neutral attitudes
towards the integration of ICT into teaching and learning processes lacked knowledge and
skills that would allow them to make “informed decisions™ (Bordbar, 2010). In a multiple
qualitative case-study researched on primary school competence and confidence level
regarding the use of ICT in teaching practice conducted in five European countries, it was
found that technical competence influenced Italian teacher’s use of ICT in teaching(Sdez-
Lopez et al., 2016). However, the teachers cited pedagogical and didactic skills as significant
factors if effective and efficient educational interventions are likely to be implemented.
According to Bukaliya and Mubika (2011), teachers with more experience with computers

have greater confidence in their skills and ability to use them effectively.

According to Bukaliya and Mubika (2011), teachers with more experience with computers
have greater competence and confidence in their skills to use them successfully. According
to Ottenbreit-Leftwich et al. (2018) teacher’s expertise is related directly to belief. Teacher’s
confidence relates to their perceptions of the ability to use computers in the classroom
mainly about their children’s perceived competence. Bandura's self-efficacy theory states
that people would be motivated to act if they are confident that they would accomplish that
action successfully (Chen, 2010). Teachers’ computer competence influences teachers’
decision to integrate technology in their lessons (KKhan & Clement, 2012). Teacher’s ability
in the use of technology is found to correlate with their expertise. It was found to be a
predictor for computer use among mathematics teachers (Kamalodeen et al., 2017). Teachers
who feel incompetent towards instructional tasks would less likely attempt the task.

Teacher’s competence can be used to measure teacher’s preparedness to teaching with



technology (Teo & Russo, 2012). The increase in teacher’s ability has the potential to
enhance their confidence to make pedagogical changes towards using technology for

mathematical instruction.

Drent and Meelissen (2008) carried out a study on factors that influence the innovative use of
ICT by teacher educators in the Netherlands. A sample of 210 teachers was used for the
study. Their research revealed that a student-oriented pedagogical approach, positive attitude
towards computers, computer experience, and personal characteristics of the teacher educator

have a direct positive influence on the innovative use of ICT by the teacher.

The success of ICT preparedness of primary mathematics teachers in Kenya for its
integration is to ensure that the approach/approaches chosen enable the teachers to acquire a
variety of competency standards. The researcher investigated what competencies, primary
teachers possess and what has been done to promote ICT competence in preparation for the

introduction of the laptop project in Kenyan primary schools.

2.6  Theoretical Framework

The study is guided by the Davies technological acceptance model (TAM) Davis (1989) and
Ajzen's theory of planned behavior (TPB) (Ajzen, 1991). The necessary ground of TAM, as
developed by Davies (1989), is to explain computer usage behavior. TAM specifies the
causal linkages between two determinants of computer acceptance that is capable of
explaining user behavior across a broad range of technologies perceived use (P U) and
perceived ease of use (P E U) and user’s attitude (A), behavioral intention (B 1) and actual

computer usage. (Figure, 4)

Perceived use (P U

A

; Attitude Behavioral .| Actual
External variables Towards usage ¥ Srienfing usage

Perceived ease of use /

(PEU)

b

Figure 4: Theory of Acceptance Model (TAM)
Source: Davis (1989)



Perceived Use (P U) is the users’ subjective probability that using a distinct technology will
increase his /her efficiency in an institution (enhance teaching performance). While Perceived
Ease of Use (PEU) refers to the level at which the individual expects the intended technology
does not demand considerate time and effort (free from exertion), which encourages its
successive use for teaching functions. This definition proposes that if a technology is believed
as being suitable, a student or a teacher will have a positive attitude towards it which
stimulate its successive application in practice. PEU can assist to encourage a teacher's belief

on the effectiveness of a technology (Davis, 1989).

Both PU and PEU envisage attitude toward using technology and is also defined as the users
focus on the use of technology. In the theory of planned behavior (TPB), model behavior is
determined by the rationale to execute behavior. The purpose or the rationale is foreseen by
three factors namely: Attitude towards the behavior (A), subjective norms (SN), and

perceived behavior control (PBC), as shown in Figure 5.

According to the Davis model, external variables are things that affect the teachers’ use of
ICT, which come from outside their spheres beyond their control. This includes the
requirement of a uniform national curriculum and guidelines, the change in society with rapid

growth in 21% century ICT skills, and school policies.

Behavioral Beliefs
And » Aftitude (A)
Outcome Evaluations
Normative Beliefs Subjective | Intention N ——
. And Norms (SN) | | (D i
Motivation to Comply
Control Beliefs Perceived
And » Behavioral
Perceived Facilitation Control
(PBC)

Figure 5: The Theory of Planned Behavior
Source: Ajzen (1991)
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The TPB indicate that the behavior of teacher’s is being administered by one’s behavioral and
attitudes purposes described by the exercise of volitional control and the presence of social

norms.

Behavioral Beliefs depicts the teacher’s behavioral beliefs which serve as the link between
behavior that is anticipated to produce or bring about outcome. Normative Beliefs include the
characters around the teachers, precisely their behavioral expectations as he perceives them to
be. Additionally, it is also shapes the level of importance of teacher’s anticipations. Together,
these regulate the subjective norm that will play a significant role in teacher’s conclusions on

whether to act in a particular manner or not.

Control Beliefs refers to perceived control factors, which will command teachers’ alleged
behavioral control. Each control factor can be regarded individually and teacher’s insight of
the power of one control factor may be diverse from the power of the other control factors.
When there is a higher likelihood that the dominant control factor is existent, the teacher has

the probability of carrying out the action in line with the powerful factor.

For TAM model, both Intention (I) and Attitude (A) carry the same meaning. Subjective
Norm (SN) is the individual's insight of social pressure to execute the behavior. Perceived
Behavior Control (PBC) is the individual's insight of his or her control over the performance
of the behavior. Beliefs are the precursor to attitude, subjective norms and perceived
behavioral control. Perspective is a function of the products of behavioral anticipations and
outcome evaluations. A behavioral understanding is a subjective likelihood that the behavior
will result to a specific result. The TAM theory, describe using of computer behavior by
teachers while the theory of Planned Behavior to envisage teacher preparedness and attitude
towards the application of computers software in learning and teaching mathematics

teachings.
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2.7 Conceptual Framework

1 Teacher preparedness

Teacher characteristics - Ability to use computers
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Figure 6: Conceptual Framework showing

Relationship between Variables

Figure 6 show that teacher characteristics (Qualification, teaching experience, and ICT
training) have a significant direct influence on teacher preparedness and attitude. The
qualification, teaching experience and ICT training of the teacher may influence teacher
preparedness and attitude towards use of computers in teaching and learning mathematics.
The intervening variables (ICT policies, ICT infrastructure, and ICT resources) were
presumed to have indirect effect on the relationship between teacher characteristics and
teacher preparedness and attitude towards use of computers in teaching and learning
mathematics thus the effect intervening variables was not determined in this study. The level
of teacher preparedness can be used to appraise the teacher training programs for the

purposes of successful ICT integration in mathematics instructions in public primary schools.



CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
This chapter is concerned with the description of the processes followed in conducting the
research. It gives the summary of the whole research process and includes the research
design, location of the study, the study population and its characteristics, sampling
procedures, sample size, the instruments used in collecting data, data collecting techniques,

data analysis and a short summary of statistical test used in the testing of hypothesis.

3.2 Research Design

This research used a correlational study design. According to Creswell (2015), a correlational
study is a quantitative method of research in which two or more quantitative variables from
the same group of participants are studied to determine if there is a relationship between the
two variables. This design enabled a researcher to gather a considerable amount of data in a

short time (Borg & Gall, 2007).

33 Location of the Study

The study was carried out in Nakuru East Sub-County of Nakuru County. This is one of the
eleven sub-counties in Nakuru County; its headquarters is Nakuru town. Situated on latitude
0.303099 longitude 36.080025. Nakuru East Sub-County was suitable for research study
since most of the sixty-two public primary schools were suitably equipped with ICT

resources.

3.4  Population of the Study

The population was all teachers in public primary schools in Nakuru East Sub-county of
Nakuru County. There are five divisions, with 62 public primary schools, and a total of 1364
teachers. The target population was all public primary school teachers in the sub-county.
There is no specialization in teaching primary school subjects. Therefore, all teachers can
teach primary school mathematics. Thus, the accessible populations were all public primary

school teachers.

Table 1 shows the population of teachers in the five divisions of Nakuru East Sub County per

division and gender. There were 1040 females and 324 male teachers in the whole sub

county.



Table 1: Population Distribution per Division

Name of division Teachers population
Female Male Total
Nakuru Central 157 42 199
Nakuru Eastern 234 89 323
Northern 206 a3 239
Southern 196 80 276
Western 247 60 307
‘Total 1040 4 T 1364

Source: Sub-County Director of Education Nakuru (2019)

3.5 Sampling Procedures and Sample Size

Sampling implies choosing a given number of subjects from a defined population as
representative of that population. According to Creswell (2015), any statements made about
the sample should also be true of the population. This study adopted purposive sampling e
and stratified random sampling to select a sample size of 140 participants from the 1364
mathematics teachers. The researcher used the list of schools at Nakuru East Sub- County
director’s management office as the sampling frame. The school with well-established ICT
policies and resources were purposefully selected. The teachers in any given school were
further stratified by gender and qualification and using the attendance register in the head
teachers’ office as the sampling frame. Participating teachers were purposely selected after

stratification based on gender and qualification.

The following formula by Creswell (2015), was used to determinate sample size.

S ..
4 C2+(N-1)e?
Where:n = Sample size, N = Population, C = Coefficient of variation, e = Standard error.
C=25% is acceptable according to Creswell (2015) e = 0.02 and N=1364
1364x0.25° N

PO = =140
0.25 +(1364-1)0.02*  0.6077

Table 2 shows the number of schools in Nakuru East Sub-County per division, the population

of teachers, sample size in the division per gender, and the selected sample.



Table 2: Sample Distribution of Teachers per Divisions and Gender

Name of Noof  Population Female Female Male Male Selected

Division  schools ofteachers Population sample population sample sample

Nakuru 12 199 157 16 42 < 20
Central

Nakuru 1.5 323 234 24 89 9 33
Eastern

Northern 10 259 206 21 55 6 27
Southern 13 276 196 20 80 8 28
Western 12 307 247 26 60 6 32

"TOTAL 62 1364 1040 107 324 - 140

Table 3: Proportionate Distribution of Teachers’ Sample Size per Divisions and Gender

Name of Female Formula Female Male Formula Male Selected

Division  Population  Femp *n sample Population  Malep *n sample sample

N N

Nakuru 157 157*20 16 42 42*20 4 20
Central 199 199

Nakuru 234 234*33 24 89 89%33 9 33
Eastern 323 323

Northern 206 06*307 Al 53 a3*27 6 27
259 259

Southern 196 196*28 20 80 80*28 8 28
276 276

Western 247 247%32 26 60 60*32 6 32
307 307

“TOTAL 1040 T 107 -5 33 140




Femp*n
N
Where Femp = Female population per division

Total population of teachers per divsion X 140

Total population of teachers in all divsions
n=S8elected sample obtained by
N=Female population per division
Malep* n
N
Where Malep=Male population per division

Total population of teachers per divsion X 140
Total population of teachers in all divsions

n=selected sample obtained by

N=Female population per division

3.6 Instrumentation

In this research, data were collected through structured questionnaires which were circulated
to the teachers at the place of work. A questionnaire was selected because it offers a higher
degree of data standardization and adoption of generalized information amongst any
population (Fisher et al., 2016). The questionnaire was presented in two parts. Part I was
made of closed-ended questions which gives demographic information of the respondents.
The questions sought factual information on teacher characteristics and skills. Part II aimed
at exploring the opinions perceptions, and attitudes of the respondents concerning the
variables used in the study. A 5 point Likert scale (l=strongly disagree, 2=disagree
3=neutral, 4=agree and 5= strongly agree) was used to solicit respondents’ perceptions and
opinions regarding the influence of teachers’ characteristics on their attitude and
preparedness to integrate information communication technology in mathematics instruction

in primary schools in Nakuru East sub-county, Kenya.

3.6.1 Validity of Research Instruments

The validity of research involves the interpretation of research results with confidence and
generalizability of the results (Orodho, 2009). For something to be valid, it has to be based
on facts or evidence that was capable of being justified on expert review and judgment. To

ensure the validity of the instruments to be used in this study, the researcher gave them to



experts in the department of Curriculum Instruction and Education Management (CIEM) of
Egerton University main campus. The supervisors assisted in enhancing the face and content

validity of the instrument.

3.6.2 Reliability of Research Instruments

Reliability is concerned with the replicability of both procedures and findings. According to
Orodho (2009) reliability of a tool is the consistency in generating a reliable outcome at
different times. The tool was pilot- tested on teachers from Njoro Sub-county, to ascertain

their reliability.

The Cronbach Alpha reliability coefficient for the questionnaire was found to be 0.906, as
shown in Table 4 which according to Gamble (2018), was above the threshold of 0.7 and
hence is considered excellent. This shows that the research tool was a reliable measure for
this research.

Table 4: Reliability Statistics

Cronbach's No of

Alpha [tems
Overall reliability 0.906 33
Reliability Per Variable T
Teacher characteristics T 0923 14
Preparedness to integrate [CT in mathematics teaching 0.907 5
Attitude towards the integration of ICT in mathematics teaching 0.803 8

3.7 Data Collection Procedures

Before data collection, the researcher applied for research permit from the National Council
for Science and Technology (NACOSTI). The graduate school wrote an introductory letter to
NACOSTT so that that the researcher could get clearance to carry out the research. The
researcher also notified the Deputy County Director of Education in advance. Afterward a
pretest was conducted by the researcher where she visited the selected primary schools and
administered the questionnaires to the teachers. The researcher explained the purpose of the
research to the teachers. The researcher explained the purpose of the research to the
respondents and gave further guidelines on how to fill the questionnaire. The researcher
further explains to the participants that the information given will be treated with

confidentiality and data obtain will be used for research only.



3.8  Data Analysis

The data collected were analyzed using both inferential and descriptive statistics. Descriptive
statistics, percentages frequencies, means and standard deviation (SD) were generated to
explain various attributes of the variables under study. Besides, the researcher used the
Pearson correlation coefficient and multiple regression analysis to determine the relationship
among teacher characteristics/skills, teacher preparedness and attitude towards the use of
computers, respectively. The hypothesis was tested at the 0.05 Alpha (a) level. The data
were analyzed using a computer-aided program, the Statistical Package for Social Science

(SPSS) version 26.

3.8.1 Regression Model Equation

The following multiple linear regression function was used for this study:

Y = B0 + B1X1 (TE) + p2X2 (TQ) + p3X3 (ICT) + ¢ 3.1
Where Y = Teachers attitudes and preparedness to integrate ICT in primary school
mathematics instruction Bo = Constant

Bi - Ps = Regression coefficients

X = Qualification

X, = Teachers

experience X;=ICT

training

¢ = Error term

Objective 1

Yi=B0+B1X1 (TE) + 2X2 (TQ) + B3X3 (ICT) +¢ 3.2
Y1 = Teachers attitude towards the integration of ICT in mathematics instruction

Bo = Constant

X, = Teachers experience;

X3 =Qualification

X3=ICT training

¢ = Error term
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Objective 2

Yii=B0 + B1X1 (TE) + p2X2 (TQ) + B3X3 (ICT) + ¢

Yi = Teachers preparedness to integrate ICT in mathematics instruction.
Bo = Constant

X, = Teachers experience;

X3 =Qualification

X;=ICT training

€ = Error term

4]



CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 Introduction
This chapter presents the results and discussions. The chapter presents demographic
information of the respondents, results of data analysis grounded on the objectives of the
research. Data were performed and analyzed using inferential and descriptive statistics. The
descriptive statistics include percentages, frequencies, means and standard deviation, while

inferential statistics include Pearson correlation and linear regression.

4.2 Questionnaire Return Rate

The research targeted one hundred and forty (140) primary school mathematics teachers in
Nakuru East Sub- County. One hundred and Thirty-eight (138) questionnaires out of the 140
distributed were filled and returned giving a response rate of 98.6%. This response rate is an
excellent representative and conforms to (Mugenda and Mugenda, 2003) stipulation that a
response rate of 50% and above is adequate for analysis and reporting; a rate of 60% is

reasonable while a response rate of 70% and over is excellent.

4.3  Demographic Data of the Respondents

The research analyzed the demographic information of the respondents, which comprised
gender, age, the highest level of education, years of teaching experience, trained in the use of
ICT in teaching and learning, and school location. Descriptive statistics in the form of
percentages and frequencies were used to analyze the information and presented in the form

of tables. Table 5 shows participants of the primary school teachers by gender.

Table 5: Participants of the Primary School Teachers by Gender

Frequency Percent
Gender Male 56 40.0
Female 84 60.0
Total 140 100.0

Based on the results in Table 5, the study established that the majority of the respondents
were female (60%) compared to 40% men. This indicates that females were the majority of

mathematics teachers in primary schools in Nakuru East Sub-County. The results of the
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study in Table 5 are in tandem with the results of the study done by Kahn and Ginther (2017)
on women and STEM where the results of their study established that more women are
pursuing STEM subjects compared to men. Table 6 shows the participants’ highest level of

education.

Table 6: Level of Education

Frequency Percent
Highest level of education M.Ed 6 4.3
B.Ed 51 36.4
Diploma 49 35.0
Certificate 34 24.3
Total 140 100.0

Grounded on the results of the study in table6 shows that the participants highest level of
education, 36.4% of the respondents were Bachelors of Education Degree, 35.0% diploma
holders, 24.3% certificate holders and 4.3% Master’s Education degree respectively. It
indicates that majority of mathematics teachers in primary schools in Nakuru East Sub-
County have attained Bachelor of Education Degree as the highest level of education, which
could attribute to the high number of universities offering school-based Bachelor of
Education degree courses. The findings’ showed that all respondents have attained good

level of education. Table 7 shows the years of teaching experience.

Table 7: Teaching Experience

Frequency Percent
Years of teaching Less than five years L1 7.9
experience 6-10 years 42 30.0
11-15 years 32 22.9
16-20 years 14 10.0
Above 20 years 41 29.3
Total 140 100.0

In terms of years of teaching experience, the results of the study in Table 7 specify that only

30.0% of the respondents had worked for 6-10 years, 29.3% above 20 years, 22.9% 11-15



years, 10% 16-20 years and 7.9% had worked for less than five years. Findings show that
majority of the respondents have worked for a long period so they have a lot of experience in
teaching and learning mathematics. Table 8 shows the participants trained in the use of ICT

in teaching and learning mathematics instructions.

Table 8: Trained in the use of ICT in Teaching and Learning

Frequency  Percent

Trained in the use of ICT in Yes 99 TOT
teaching and learning No 41 29.3
Total 140 100.0

In terms of the training on the use of ICT in Teaching and Learning, the results of the study
in Table 8 indicates that 70.7% of mathematics teachers in primary schools in Nakuru East
Sub-County are trained on the use of ICT in Teaching and Learning compared to 29.3%
untrained on the use of ICT in Teaching and Learning trained. It implies that the Government
of Kenya, through the ministry of education, has trained most of primary school’s

mathematics teachers on the use of ICT in Teaching and Learning.

Table 9: School Location

Frequency Percent
School location  Urban 117 83.6
Rural 23 16.4
Total 140 100.0

In terms of school location, the results of the study in Table 9 indicate that 83.6% of primary
schools in Nakuru East Sub-County located in urban areas compared to 16.4% found in rural
areas. This means that the majority of primary schools in Nakuru East Sub-County are

located in urban areas.

4.4  Normality Tests of the Variables of the Study

The researcher conducted normality tests on the three variables namely; Teacher
characteristics, teacher’s attitudes towards the integration of ICT in mathematics instruction,
and teacher’s preparedness to integrate ICT in mathematics instruction variables, and their

results are shown in Figures 7, 8, and 9.
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Figure 7 shows the normal histogram plot of teacher’s characteristics.
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Figure 7: Normal histogram plot of teacher’s characteristics

Based on Figure 7, the output of a standard histogram plot showing the teacher’s
characteristics shows that the data was normally distributed as compared to Shapiro— Wilk
test of normality. According to Das and Imon (2016) bell shape curve shows normal
distribution and its gives idea of skewness. In addition, Figure 7 indicates that data on

teacher’s characteristics was not skewed.

Figure 8 shows the normal histogram plot of the teacher’s attitude towards the integration of

ICT in mathematics teaching
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Figure 8: Normal histogram plot of the teacher’s attitude towards the integration of ICT in

mathematics instruction

Based on figure 8, the output of a standard histogram plot of teacher’s attitude towards the
integration of ICT in mathematics teaching shows that the data of teacher’s attitudes towards
the integration of ICT in mathematics teaching has a normal distribution based on Shapiro—

Wilk test of normality. In addition, Figure 8 indicate that the data on teacher’s attitude was

not skewed.

Figure 9 shows the normal histogram plot of teacher’s preparedness to integrate ICT in

mathematics instruction.
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Figure 9: Normal histogram plot of a teacher’s preparedness to integrate [CT in mathematics

teaching

Based on Figure 9, the output of a standard histogram plot of teacher’s preparedness to
integrate ICT in mathematics teaching shows that the data of teacher’s readiness to integrate
ICT in mathematics teaching was normally distributed grounded on Shapiro—Wilk test of
normality. Additionally, Figure 9 indicate that the data on preparedness to integrate ICT in

mathematics teaching was not skewed.

4.5  Descriptive Statistics

For analysis of elements of teacher characteristics (Teachers qualification, teachers
experience and teacher’s ICT training in the use of computers in teaching and learning),
attitude towards the integration of ICT in mathematics teaching, and teacher’s preparedness

to integrate ICT in mathematics teaching descriptive statistical analysis was used.

4.5.1 Descriptive Statistics of Teacher Characteristics

Elements of teacher Characteristics was analyzed using descriptive statistical analysis. Likert
scale (reference scale) was used in the research design, five indicated frequently, four served
occasionally, three represented sometimes, two represented rarely, and one described never,

therefore never (1) was minimum (Min), often (5) was maximum (Max) (Willits et al.,
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2016). Table 10 shows the mean scores of the elements of Teacher’s qualification to

computer software in teaching and learning mathematics.

Table 10: Elements of Teachers Qualification on Use of Computer Software in

Teaching and Learning

Elements of Teachers Qualification N Min Max Mean SD
Word processor e.g. Ms. Word 140 1 5 3.06 1.274
Data bases e.g. Ms. Access 140 1 2.84  1.227
Spreadsheet e.g. excel 140 1 5 299 1217
Presentation Software, e.g., prepare drawings, createa 140 1 5 2.76 1185
presentation, edit and save

Internet e.g. set internet 140 I 5 3.29  1.306
e-mailing e.g. create email, identify and open a mailbox 140 1 5 319 1.290

According to the outcomes of the research in Table 10, most elements had their mean scores

approximately 3 (sometimes) showing that most respondents had responses inclined to

sometimes in most the aspects of teacher's qualification to Computer Software in Learnin
P q p g

and teaching. This could be accredited to the strategies used by the ministry of education to

train teachers on the application of computer software in teaching and Learning. Table 11

shows the mean scores of the elements of Teacher’s experience in application of computers

in learning and teaching mathematics.

Table 11: Elements of Teachers experience in use of ICT in Teaching and Learning

Mathematics
N Min Max Mean SD
[ use a computer for learning or practicing skills 140 1 5 2.55 1.048
Use computer as a tool 140 1 D 279  1.128
Use to prepare lessons 140 1 5 251 1.178
To communicate with colleagues 140 1 5 3.05 1.140
To process text 140 1 3 2.81 1.092

According to the mean scores of the elements of Teacher’s experience in application of

computers in learning and teaching mathematics in Table 11, most elements had their mean
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score approximately 3 (sometimes) showing that most teachers had responses inclined to
sometimes in most the aspects of teacher's experience in use of computers in learning and
teaching. This could be accredited to the teachers' lack of experience in the use of computer
software in teaching and Learning augmented by the study done by Wanjala (2016) on .
Information Communication Technology Pedagogical integration in mathematics instruction
among teachers in secondary schools in Kenya where the results of the study established that

teachers lack of experience in the use of computer software in teaching and Learning.

4.5.2 Descriptive Statistics of Teachers Preparedness to Use Computers

For analysis of the elements of mathematics teacher’s preparedness to use computers in
teaching and learning descriptive statistical analysis was used. Likert scale (Reference
scaling) was used in the research design, 5 indicated very well prepared, 4 represented
prepared, 3 indicated moderately prepared, 2 denoted not well prepared, and 1 represented
not prepared, therefore not prepared (1) was minimum (Min), very well prepared (5) was

maximum (Max).

Table 12 shows the mean scores of elements of teacher preparedness in use of computers in

teaching and learning mathematics.

Table 12: Elements of Teacher preparedness in use of Computers in Teaching and

Learning Mathematics

Elements of Teacher preparedness N Min Max Mean SD
Use computers to demonstrate mathematics principles 140 1 5 2.67 1.214
Use computers for mathematics learning games 140 1 5 2.74  1.209
Use computers to collect and analyses data 140 1 5 2.89 1.204
Use the internet for general references in mathematics 140 1 5 296 1.187
Use the internet for data acquisition in mathematics 140 1 b 2.88  1.226
teaching.

According to the results of the research in Table 12, many elements had their mean scores
around 3 (sometimes). This indicates that most of the mathematics teachers were moderately
prepared to use computers in learning and teaching methods. The results of the study

conform to the results of the research conducted by Aslan and Zhu (2016) on influencing
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factors and integration of ICT into teaching practices of pre-service and starting teachers
where they established that most of the mathematics teachers were moderately prepared to
use computers in teaching and learning.

4.5.3 Descriptive Statistics of Attitude towards Use of Computers

For analysis of elements of attitude towards the use of computers the descriptive statistical
analysis was used. Likert scale (Reference scaling) was used in the research design, five
indicated strongly agree, four indicated agree, three described neutrals, two indicated
disagree and one denoted strongly disagree, therefore strongly disagree (1) was minimum

(Min), strongly agree (5) was maximum (Max).

Table 13 shows the mean scores of elements of attitude towards the Use of Computers in

teaching and learning mathematics.

Table 13: Elements of Attitude towards the Use of Computers in Teaching and Learning

Mathematics

Elements of Attitude N Min Max Mean SD

[ feel confident that I can choose appropriate software in my 140 1 5 3.20 1.026
mathematics lessons
| feel confident that I can use the internet in my lessons to 140 1 5 3.63 .884

meet specific learning goals

[ feel confident that I can use presentation software in my 140 1 5 3.35 974
class

[ feel that I will not master advanced ICT skills. 140 1 5 259 1187
[ sometimes get nervous just thinking about ICT 140 1 5 2.51  1.160
Teachers lack in-service training 140 1 5 3.84 1.015
Teachers lack basic knowledge / skills for ICT integration 140 1 5 3.65 1.079
A computer is an available tool for teachers 140 1 S 343 1.259

According to the outcomes of the research in Table 13, the respondents agreed that they feel
confident when using internet in their lessons to meet specific learning goals, teacher’s lack
in-service training and necessary knowledge/skills for ICT integration in teaching and
learning with mean scores inclined towards 4 (Agree). This agree with the study done by

Adukaite et al. (2017) on teacher opinion on the application of digital gamified learning in
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tourism education where the results of their study reveal that teachers projected confidence
when using internet in their lessons to meet specific learning objectives. Moreover, the
respondents were neutral that they feel confident to select appropriate software in their
mathematics lessons, use presentation software in their classes, will not master advanced ICT
skills, and sometimes get nervous just thinking about ICT with mean scores inclined towards

3 (Neutral).

4.6  Influence of Teacher Characteristics on Their Attitude towards Integration of
ICT in Mathematics Teaching

The first objective of the research was to establish the influence of teacher characteristics on

their attitude towards the integration of ICT in mathematics instruction. The study used

Pearson moment correlation coefficient, Spearman's rank correlation coefficient and multiple

regression analysis to analyze the impact of teacher characteristics on their attitude towards

the integration of ICT in Mathematics teaching.

4.6.1 Correlation of Teacher Characteristics and Attitude towards Integration of ICT
in Mathematics Instruction
The first hypothesis of this research stated that there is no significant statistical influence of
instructors’ characteristics on their attitude towards the integration of ICT in mathematics
teaching. The study used Pearson moment correlation and Spearman's rank correlation
coefficient to find out the direction, strength, and significance of the correlation that exists
among teacher characteristics and attitude towards the integration of ICT in mathematics
teaching. Table 14 shows the correlation between teacher’s characteristics and attitude

towards integration of ICT in mathematics teaching.
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Table 14: Correlation between Teacher Characteristics and Attitude towards

Integration of ICT in Mathematics Teachings

Teachers Attitude

Teaching experience Pearson Correlation H8T**
Sig. (2-tailed) .000
N 140
Qualification Spearman's rank correlation i
Sig. (2-tailed) .000
N 140
ICT training Spearman's rank correlation FOPE
Sig. (2-tailed) .000
N 140
Toathions Chameritiates Dearon Gonsition L
Sig. (2-tailed) .000
N 140

** Correlation is significant at the 0.05 level (2-tailed).

Based on Table 14, the results of the study revealed that there was a strong statistically
significant positive correlation (= 0.687, p < 0.05, r=0.750, p < 0.05 and r = 0.759, p <

0.05) between teaching experience, qualification, ICT training and attitude towards
integration of ICT in mathematics respectively. Moreover, the study further revealed the
overall existence of a strong statistically significant positive relationship (»=0.879, p <0.05)
between teacher characteristics and attitude towards the Integration of ICT in Mathematics
Teaching. Therefore, this confirms the positive impact of teacher characteristics on attitude
towards the Integration of ICT in Mathematics Teaching. The results of the study in Table 17
conform with the findings of study done by Chemwei et al. (2016) on relationship between
teacher educators’ attitude towards computers and their level of ICT integration in
instruction in primary teacher training colleges in Kenya where they established that teacher
educators’ characteristics significantly influence the attitude towards computers and their

level of ICT integration in teaching in Kenya.



4.6.2 Regression Analysis

The research additionally used linear regression analysis to find out the impact of teacher
characteristics on their attitude towards the integration of ICT in mathematics teaching.
Multiple Regression Model

¥i=B0 +pl1X1 (TE) + p2X2 (TQ) + p3X3 (ICT) +¢& 4.1
Y, = Teachers attitude towards integration of ICT in mathematics teaching

By = Constant

X = Teachers experience;

Xz =Qualification

X3 =ICT training

€ = Error term

Table 15 shows the results of linear regression analysis determining the influence of teacher
characteristics on their attitude towards integration of ICT in mathematics teaching.

Results of Linear Regression Analysis Determining the Influence of Teacher
Characteristics on Their Attitude towards Integration of ICT in Mathematics Teaching

Table 15: Model Summary

Std. an error of the
Model R R Square Adjusted R Square Estimate Durbin-Watson
1 .893a  .797 193 20486 1523

a. Predictors: (Constant), ICT training, Teaching experience, Qualification

b. Dependent Variable: Teachers attitude

According to the regression results in Table 15, the linear regression model specifies that
teacher characteristics (Teaching experience, qualification, and ICT training) accounted for
79.7% (R* = 0. 797) of teacher attitude towards the integration of ICT in mathematics
teaching. Therefore 20.3% of the variance in teacher attitude towards the integration of ICT

in mathematics teaching was explained by other factors, not in the study.



Table 16: ANOVA analysis

Model Sum of Squares Df Mean Square F Sig.

1 Regression  22.476 3 7.492 178.524  .000b
Residual 5.707 136 .042
Total 28.184 139

a. Dependent Variable: Teachers attitude

b. Predictors: (Constant), [CT training, Teaching experience, Qualification

The F statistic (178.524) shows the fitness of the linear regression using ANOVA for
regression model, which means teacher characteristics is a significant predictor of teacher

attitude towards the integration of ICT in mathematics teaching.

Table 17: Coefficients

95.0%
Unstandardized Standardized Confidence Collinearity
Coefficients  Coefficients Interval for B Statistics
Std. Lower Upper

Model B Error Beta 5 Sig. Bound Bound ToleranceVIF
I (Constant)  .544 .184 2.963.004 .181  .907
Teaching A58 036 215 4.264.000 .083 228 .586 1.706
experience
Qualification .247  .031  .423 7.961.000 .186 308 528 1.893
ICT training .465 .057  .407 8.192.000 .352 577 .603 1.657

a. Dependent Variable: Teachers attitude

The unstandardized beta coefficients indicate that teaching experience, qualification and ICT
training (B = 0.155, p < 0.05, B = 0.247, p < 0.05 and 3= 0.465, p < 0.05) correspondingly
were a strong predictors of teacher attitude towards integration of ICT in mathematics
teaching. Consequently, the linear regression outcomes in Table 17 shows that teacher
characteristics (Teaching experience, qualification, and ICT training) have a statistical
positive significant influence on teacher attitude towards the integration of ICT in

mathematics teaching.
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Therefore, the null hypothesis (H0=0) which indicated that ‘there is no statistically
significant influence of teachers’ characteristics on their attitude towards integration of ICT
in mathematics teaching’ was rejected, and the alternative hypothesis (H1# 0) which states
that ‘there was statistically significant influence of teachers’ characteristics on their attitude
towards integration of ICT in mathematics teaching was accepted. This suggests that
teacher’s attitude towards the integration of ICT in mathematics instruction is enhanced by
teacher characteristics. The outcomes of the research concur with study conducted by
Hooker (2017) on the implementation of the" Strengthening Innovation and Practice in
Secondary Education Initiative" for the Preparation of Science, Technology, Engineering and
Mathematics (STEM) Teachers in Kenya to Integrate Information and Communication
Technology (ICT) in Teaching and Learning. The findings of the study also agree with the
findings of study done by Marban and Mulenga (2019) on pre-service primary teachers’
teaching styles and attitudes towards the use of technology in mathematics classrooms where
they established that teacher’s attitude had significantly influence the use of technology in
mathematics classrooms. From Table 17, the Durbin-Watson statistic is 1.523 which is
between 1.5 and 2.5 and therefore the data is not auto correlated (Chang et al. 2019).
Moreover, Table 17 indicates that there was no multi-collinearity identified by correlation
matrix as shown by tolerance (T>0.2) and Variance Inflation Factor (VIF<10) and confirmed
by condition index and variance proportion (Senaviratna & Cooray, 2019).

Multiple Regression Model

Y; =544+ 0.155(TE) + 0.247(TQ) + 0.465(ICT) + ¢ 4.2

Interpretation

When there is a unit increase in teaching experience, qualification, and ICT training, teacher
attitude towards the integration of ICT in mathematics teaching will increase by 0.155, 0.27
and 0.465 units respectively. The linear regression model specifies that the teacher
characteristics have a positive influence on teacher attitude towards the integration of ICT in

mathematics teaching.

4,7  Influence of teacher characteristics on their preparedness to integrate ICT in
mathematics instruction

The second objective of the research study was to establish the influence of teacher

characteristics on their preparedness to integrate ICT in mathematics teaching. The study

used Pearson moment correlation coefficient, Spearman's rank correlation coefficient and
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multiple regression analysis to analyze the influence of teacher characteristics on their

preparedness to integrate ICT in mathematics instruction.

4.7.1 Correlation of Teacher Characteristics and Their Preparedness to Integrate ICT
in Mathematics Instruction

The second hypothesis of this study stated that there is no statistically significant influence of

teachers’ characteristics on their preparedness to integrate ICT in mathematics teaching. The

study used Pearson moment correlation and Spearman's rank correlation coefficient to find

out the direction, strength and significance of the relationship that exists among teacher

characteristics and teacher preparedness to integrate ICT in mathematics teaching.

Table 18 shows the correlation between teacher characteristics and their preparedness to
integrate ICT in mathematics teaching.
Table 18: Correlation between Teacher Characteristics and Their Preparedness to

Integrate ICT in Mathematics Instruction

Teachers preparedness to integrate

mathematics teaching

Teaching experience Pearson Correlation S549%*
Sig. (2-tailed) .000
N 140

Qualification Spearman's rank correlation 516**
Sig. (2-tailed) .000
N 140

ICT training Spearman's rank correlation S580%**
Sig. (2-tailed) .000
N 140

Teachers characteristics Pearson Correlation F O
Sig. (2-tailed) .000
N 140

** Correlation is significant at the 0.05 level (2-tailed).

Based on Table 18, the results of the study showed that there was a moderate statistically

significant positive correlation (» = 0.549, p < 0.05, » = 0.516, p < 0.05 and » = 0.580, p <
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0.05) between teaching experience, qualification, ICT training and teacher preparedness to
integrate ICT in mathematics teaching respectively. Furthermore, the study revealed the
existence of a strong statistically significant positive relationship (r = 0.634, p < 0.05)
between teacher characteristics and teacher preparedness to integrate ICT in mathematics
instruction. Therefore, this confirms the positive influence of teacher characteristics on
teacher preparedness to integrate ICT in mathematics teaching. The results of the study in
Table 18 agrees with the findings of the study done by Kafu (2019) on integration of
Information Communication and Technology (ICT) in education in modern Africa
established that teachers’ qualification, ICT training and teaching experience has as a

positive effect on ICT integration in teaching and learning.

4.7.2 Regression Analysis
The study additionally used linear regression analysis to find out the influence of teacher

characteristics on teacher preparedness to integrate ICT in mathematics teaching.

Multiple Regression Model

Yii =B0 + B1X1 (TE) + p2X2 (TQ) + p3X3 (ICT) +¢ 4.3
Y = Teachers preparedness to integrate ICT in mathematics instruction.

B0 = Constant

X1 = Teachers experience;

X2 =Qualification

X3 =ICT training

¢ = Error term

Table 19 shows the results of linear regression analysis determining the influence of teacher

characteristics on teacher preparedness to integrate ICT in mathematics instruction
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Results of Linear Regression Analysis Determining the Influence of Teacher
Characteristics on Teacher Preparedness to Integrate ICT in Mathematics Instruction

Table 19: Model Summary

Std. An error of the
Model R R Square  Adjusted R Square Estimate Durbin-Watson
1 .636a 405 392 31202 1.940

a. Predictors: (Constant), ICT training, Teaching experience, Qualification

b. Dependent Variable: Teacher preparedness to integrate ICT in mathematics teaching

According to the regression outcomes in Table 19, the linear regression model indicates that
teacher characteristics (Teaching experience, qualification, and ICT training) accounted for
40.5% (R* = 0. 405) of Teacher preparedness to integrate ICT in mathematics teaching.
Therefore, 59.5% of the variance in teacher preparedness to integrate ICT in mathematics

teaching was described by other influences, which are not included in the research.

Table 20: ANOVA Analysis

Model Sum of Squares df Mean Square F Sig.

1  Regression 9.014 3 3.005 30.863  .000b
Residual 13.241 136 097
Total 22.253 139

a. Dependent Variable: Teacher preparedness to integrate ICT in mathematics teaching

b. Predictors: (Constant), ICT training, Teaching experience, Qualification

The ANOVA F statistic (30.863) indicated the fitness of the linear regression, which implies
that the teacher characteristics are a significant predictor of teacher preparedness to integrate

ICT in mathematics teaching.
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Table 21: Coefficients

95.0%
Unstandardized Standardized Confidence Collinearity
Coefficients  Coefficients Interval for B Statistics
Std. Lower Upper
Model B Error Beta t Sig. BoundBoundTolerance VIF
1(Constant) 2.078 .280 7432 000 L1525 2.631
Teaching .180  .056 .280 3.237 .002 .070 .289 .586 1.706
experience
Qualification  .132 .047 253 2.785 -.006 - 038 .225 528 - 1895
ICT training 220  .086 217 2.547 012 .049 .391  .603 1.657

a. Dependent Variable: Teacher preparedness to integrate ICT in mathematics teaching

The unstandardized beta coefficients indicate that teaching experience, qualification and ICT
training (3 = 0.180, p < 0.05, B = 0.132, p < 0.05 and B = 0.220, p < 0.05) correspondingly
were a significant predictors of teacher preparedness to integrate ICT in mathematics
teaching. Consequently, the linear regression outcomes in Table 21 indicate that teacher
characteristics (Teaching experience, qualification, and ICT training) have a statistical
positive significant influence on teacher preparedness to integrate ICT in mathematics
instruction. Consequently, the null hypothesis (H0=0) which stated that ‘there is no
statistically significant influence of teachers’ characteristics on their preparedness to
integrate ICT in mathematics instruction’ was rejected, and the alternative hypothesis (H1#
0) which states that ‘there was statistically significant influence of teachers’ characteristics
on their preparedness to integrate ICT in mathematics instruction was accepted. This
suggests that teacher characteristics enhance teacher preparedness to integrate ICT in
mathematics teaching. The outcomes of the research agree with the findings of study done by
Wambiri and Ndani (2016) on Kenya's primary school teachers’ preparation in ICT teaching:
teacher beliefs, attitudes, self-efficacy, computer competence and age where the findings of
her study established that provision of computers and other infrastructure in schools will not
automatically lead to integration of ICT in primary schools unless the government addresses
the influence teachers’ characteristics to enhance integration of ICT in schools. From Table
21, the Durbin-Watson statistic is 1.940 which is between 1.5 and 2.5 and therefore the data

is not auto-correlated (Jin et al., 2018). Moreover, Table 21 indicates that there was no
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multicollinearity as shown by tolerance (T>0.2) and Variance Inflation Factor (VIF<10)
(Marcoulides & Raykov, 2019).

Multiple Regression Model

Y;=2.078 + 0.180(TE) + 0.132(TQ) + 0.220(ICT) + & 4.4

Interpretation

When there is a unit increase in teaching experience, qualification, and ICT training, teacher
preparedness to integrate ICT in mathematics teaching will increase by 0.180, 0.132 and
0.220 units, respectively. The linear regression model stipulates that the teacher
characteristics have a positive statistical influence on teacher preparedness to integrate ICT

in mathematics teaching.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
51 Introduction
This chapter presents the outline of the research findings, conclusion and recommendations

based on the results of the research.

5.2 Summary of the Study Findings

The purpose of the research was to determine the influence of public primary school
teachers’ characteristics on their attitude and preparedness to integrate ICT in mathematics
teaching in Nakuru East sub-county, Kenya. The analysis of the research data provided
insight into key findings on influence of teaching experience, qualification, and ICT training
on teacher attitude and preparedness to integrate ICT in mathematics teaching in Nakuru
East sub-county, Kenya. Specifically, the outcomes of the research revealed that; Teaching
experience, qualification, and ICT training were significant determinants of attitude and
preparedness to integrate ICT in mathematics instruction in Nakuru East sub-county, Kenya.

The outcomes were summarized as per the research objectives.

5.2.1 Teacher Characteristics and Their Attitude towards Integration of ICT in
Mathematics Instruction
The first objective of the research was to find out the influence of teacher characteristics on
their attitude towards the integration of ICT in mathematics teaching. Based on the findings
of the study, it was determined that grounded on teaching experience, qualification and ICT
training, mathematics teachers sometimes use computers to demonstrate mathematics
principles band mathematics learning games. In a wider range, the outcomes showed a strong
statistically positive correlation among teacher characteristics and their attitude towards the
integration of ICT in mathematics teaching, specified by a strong positive considerable
correlation of r = 0.879, p < 0.05. Therefore, this confirms the positive influence of teacher

characteristics on attitude towards the Integration of ICT in Mathematics Teaching.

522 Teacher Characteristics and Their Preparedness to Integrate ICT in

Mathematics Instruction

The second objective of the research was to find out the influence of teacher characteristics
on their preparedness to integrate ICT in mathematics teaching. Grounded in the findings of

the research, it was found that despite teaching experience, qualification, and ICT training,
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mathematics teachers agreed that they lack in-service training and necessary
knowledge/skills for ICT integration and use the internet in their lessons to meet specific
learning goals. In wider range the outcomes showed a strong statistically positive correlation
among teacher characteristics and their preparedness to integrate ICT in mathematics
teaching, specified by a strong positive considerable correlation of r = 0.634, p < 0.05.
Therefore, this confirms the positive influence of teacher characteristics on teachers’

preparedness towards the Integration of ICT in mathematics teaching.

5.3 Conclusions

Based on the outcomes and data analysis of the research objectives, the following
conclusions were made:

The research concludes that teacher characteristics (Teaching experience, qualification, and
ICT training) have a statistically significant influence on teacher’s attitudes towards the
integration of ICT in mathematics instruction.

The study concludes that teacher characteristics (Teaching experience, qualification, and ICT
training) have a statistically significant influence on teacher’s preparedness to integrate ICT

in mathematics instruction.

5.4 Recommendations for the Study

This section focuses on institutional recommendations and policy recommendations.

5.4.1 Institutional Recommendations
About the research findings, the researcher recommends the following;
First, the public primary school management should ensure the training of all mathematics

teachers on necessary computer skills to enhance their attitude towards the integration of ICT

in mathematics teaching.

Secondly, the public primary school management should ensure full functionality and
availability of ICT tools for all mathematics teachers to improve their preparedness to

integrate ICT in mathematics teaching.

5.4.2 Policy Recommendations
The national government through the MOE should come up with policies inclined towards

the introduction of in-service training and necessary knowledge /skills for ICT integration
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among teachers of mathematics in all public primary schools in the country to enhance

integration of ICT in mathematics teaching.

5.5 Recommendations for Further Research

The purpose of this study was to investigate the influence of public primary school teachers’
characteristics on their attitude and preparedness to integrate ICT in mathematics teaching in
Nakuru East sub-county, Kenya. The study focused on the Nakuru East sub county only.
This limits the generalization of the findings to other counties. This research selectively
captured the influence of public primary school teachers’ characteristics (Teaching
experience, qualification, and ICT training) on their attitude and preparedness to integrate
ICT in mathematics teaching in Nakuru East sub-county only. Therefore, further research
can be done to capture other public primary schools in other counties to establish whether the

findings were the same.



REFERENCES

Adukaite, A., van Zyl, 1., Er, S., & Cantoni, L. (2017). Teacher perceptions on the use of
digital gamified learning in tourism education: The case of South African secondary
schools. Computers & Education 111(1) 172-190.

Agbatogun, A. (2010). Self-concept, computer anxiety, gender, and attitude towards
interactive computer technologies: A predictive study among Nigerian
teachers. International Journal of Education and Development using ICT 6(2) 55-68.

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes 50(2) 179-211.

Andoh, B. (2012). An exploration of teachers’ skills, perceptions and practices of ICT in
teaching and learning in the Ghanaian second-cycle schools, Contemporary Education
Technology 3(1) 36-49.

Angeli, C., & Valanides, N. (2009). Epistemological and methodological issues for the
conceptualization, development, and assessment of ICT-TPCK: Advances in
technological pedagogical content knowledge (TPCK). Computers & Education 52(1)
154-168.

Aslan, A. & Zhu, C. (2016). Influencing factors and integration of ICT into teaching practices
of pre-service and starting teachers. [nternational Journal of Research in Education
and Science 2(2) 359-370.

Ayiema, J. O., Mwoma, T., & Ouko, H. (2019). Determinants of Teachers’ Use of Teaching
Resource in Teaching Pre-Primary School Science and Mathematics Activities In
Machakos County, Kenya. International Journal of Current Aspects 3(2) 159-185.

Ayub, A. F. M., Bakar, K. A., & Ismail, R. (2015, October). Factors predicting teachers’
attitudes towards the use of ICT in teaching and learning. In AIP Conference
Proceedings 1682(1) AIP Publishing

Baek, Y., Jung, J., & Kim, B. (2008). What makes teachers use technology in the classroom?
Exploring the factors affecting the facilitation of technology with a Korean
sample. Computers & Education, 50(1), 224-234.

Becta (2008). Harnessing Technology: Schools Survey 2008.Retrieved October 20, 2014,
from http://emergingtechnologies.becta.org.uk/uploaddir/downloads/pagedocuments/
research/ht_schools_survey08_analysis.pdf.

Bhattacharjee, B., & Deb, K. (2016). Role of ICT in 21" century’s teacher

education. International Journal of Education and Information Studies 6(1) 1-6.

64



Bikes, K., & Tzifopoulos, M. (2011). Teachers and ICT: facilitators and animators in the use
of digital implementation/application in school classes. In Proceedings, 2nd
Panhellenic Conference: Integration and use of ICT in Educational Process (pp. 585-
590).

Bizzaro, M, Giofté, D, Girelli, L and Cornoldi, C (2018). Arithmetic, working memaory, and
visuospatial imagery abilities in children with poor geometric learning. Learning and
Individual Differences ( pp 79-88). ISSN 1041-608

Bledsoe, K. S. (2018). The Generational Differences in Teachers' Implementation and Use of
2I" Century Technology in the Elementary Classroom. Trevecca Nazarene
University.

Bock, P. K., & Leavitt, S. C. (2018). Rethinking Psychological Anthropology: A Critical
History. Waveland press.

Bold, T., Filmer, D., Martin, G., Molina, E., Stacy, B., Rockmore, C., ... & Wane, W. (2017).
Enrollment without learning: Teacher effort, knowledge, and skill in primary schools
in Africa. Journal of Economic Perspectives 31(4) 185-204.

Bordbar, F. (2010). English teachers’ attitudes toward computer-assisted language learning.
International Journal of Language Studies 4(3) 27-54

Borg, W.R & Gall, M. D. 2007. Educational Research: An Introduction. (6mEd. New York
Longman

Bornmann, L., & Leydesdorff, L. (2017). Skewness of citation impact data and covariates of
citation distributions: A large-scale empirical analysis based on Web of Science
data. Journal of Informetrics 11(1) 164-175.

Botha, H., Van Putten, S., & Kundema, I. (2019). Enhancing visual literacy in the
mathematics classroom: the case of Dar es Salaam. Perspectives in Education 37(2)
110-123.

Brudvig, 1. (2019). (Im) Mobility, digital technologies and transnational spaces of belonging:
an ethnographic study of Somali migrants in Cape Town (Doctoral dissertation,
Faculty of Humanities) http://hdl.handle.net/11427/30425.

Bukaliya, R., & Mubika, A. K. (2011). Teacher competence in ICT: implications for
computer education in Zimbabwean secondary schools. International Journal of
Social Sciences & Education, 1(4).

Bush, J. B., Webb, D. C., Kress, N. E., Yang, W., & Perkins, K. K. (2018). Classroom
Activities for Digital Interactive Simulations to Support Realistic Mathematics

Education. Paper presented at the 6th International Realistic Mathematics Education

65



Conference Georgetown, Cayman Islands.
https://www.icrme.net/uploads/1/0/9/8/109819470/bushetalphetrme6paperfinal.pdf

Campbell, L. (2019). Teaching in an Inspiring Learning Space: an investigation of the extent
to which one school’s innovative learning environment has impacted on teachers’
pedagogy and practice. Research Papers in Education 35(2) 1-20.

Canazza, M. R. (2018). The Internet as a global public good and the role of governments and
multilateral organizations in global internet governance. Meridiano 47-Journal of
Global Studies 19(3) 9-15.

Cennamo, K., Ross, J., & Ertmer, P. (2009). Technology integration for meaningful
classroom use: A standards-based approach. Nelson Education.

Chale, W. (2018). Teacher Participation in Curriculum Development Process: Views of
Teachers from Selected Primary Schools in Mwanza City (Doctoral dissertation, The
Open University of Tanzania).

Chemwei, B. , Kiboss, J.K., & Njagi, K. (2016). Relationship between teacher-educator
characteristics and the Integration of Information and Communication Technologies
in Teaching and Learning in Teacher Education Institutions in Kenya. International
Journal of Education and Social Science, 3 (4) 20-28

Chen, R. J. (2010). Investigating models for preservice teachers’ use of technology to support
student-centered learning. Computers & Education 55(1) 32-42.

Collins, A., & Halverson, R. (2018). Rethinking education in the age of technology: The
digital revolution and schooling in America. Teachers College Press.

Communications Commission of Kenya (2013). Sector Statistics for Quarter 2
http://www.cck.go.ke/resc/downloads/Sector Statistics for Quarter 2- 2012/2013pdf

Creswell, J. W. (2015). 30 Essential skills for the qualitative researcher. Sage Publications.

Dada, Danish (2006). E-readiness for developing countries: Moving the focus from the
environment to the users. The Electronic Journal on Information Systems in
Developing Countries. 27 (6) 1-14

Das, K. (2019). Role of ICT for Better Mathematics Teaching. Shanlax International Journal
of Education 7(4) 19-28.

Das, K. R., & Imon, A. H. M. R. (2016). A brief review of tests for normality. American
Journal of Theoretical and Applied Statistics 5(1) 5-12.

Davis. F. D, (1989) “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of
Information Technology,” MIS Quarterly 13(3) 319-339.

DeBoer, G. (2019). 4 history of ideas in science education. Teachers college press.

66



Dick, T. P., & Hollebrands, K. F. (2011). Focus in high school mathematics: Technology to
support reasoning and sense-making (pp. xi-xvii). Reston, VA: National Council of
Teachers of Mathematics.

Dogan, M. (2010). Primary trainee teachers’ attitudes to and use of computer and technology
in mathematics: The case of Turkey. Educational Research and Reviews 5(11) 690-
T02.

Donnelly, D., McGarr, O., & O’Reilly, J. (2011). A framework for teachers’ integration of
ICT into their classroom practice. Computers & Education 57(2) 1469-1483.

Drent, M., & Meelissen, M. (2008). Which factors obstruct or stimulate teacher educators to
use ICT innovatively? Computers & Education 51(1) 187-199.

Drossel, K., Eickelmann, B., & Gerick, J. (2017). Predictors of teachers’ use of ICT in
school-the relevance of school characteristics, teachers’ attitudes, and teacher
collaboration. Education and Information Technologies, 22(2) 551-373.

Education Origami (2015) 21%C learning spaces. Retrieved 20.6 .20135 at http//ed origami
wiki spaces.com 21%+century+learning +spaces

Elbaz, F. (2018). Teacher thinking: A study of practical knowledge. Routledge.

Ellington, A.J., (2003).A meta-analysis of the effects of calculators on students’ achievement
and attitude levels in pre-college mathematics classes. Journal for Research in
Mathematics Education. 34(5) 433-463
Enhancing the school experiences of students with disabilities. Pearson.

Epstein, B. (2018). The only constant changes: Technology, political communication, and
innovation over time. Oxford University Press.

Ertmer, P.A. (1999). Addressing first-and second-order barriers to change: Strategies for
technology integration. Educational Technology Research and Development, 47(4)
47-61.

Ertmer, P.A., Ottenbreit-Leftwich, A.T., Sadik, O., Sendurur, E., & Sendurur, P. (2012).
Teacher beliefs and technology integration practices: 4 Critical Relationship.
Computers & Education 59(2) 423-435.

Fisher, M., Mann, B., Cronk, R., Shields, K., Klug, T., & Ramaswamy, R. (2016). Evaluating
Mobile Survey Tools (MSTs) for field-level monitoring and data collection:
development of a novel evaluation framework, and application to MSTs for rural
water and sanitation monitoring. International Journal of Environmental Research

and Public Health 13(9) 840.

67



Franklin, C. (2007). Factors that influence elementary teachers’ use of computers. Journal of
Technology and Teacher Education 15(2) 267-293.

From, J. (2017). Pedagogical Digital Competence--Between Values, Knowledge and
Skills. Higher Education Studies 7(2) 43-30.

Gadanidis, G., & Geiger, V. (2010). A social perspective on technology-enhanced
mathematical learning: from collaboration to performance. ZDM, 42(1), 91-104.
Gamble, C. (2018). Exploring EFL University Students’ Acceptance of E-learning Using

TAM. Kwansei Gakuin University Humanities Review, 22, 23-37.

Geer, R., & Sweeney, T. (2012). “Students’ Voices about Learning with Technology”.
Journal of Social Sciences, 8(2), 294-303.

Ghavifekr, S., & Rosdy, W. A. W. (2015). Teaching and learning with technology:
Effectiveness of ICT integration in schools. International Journal of Research in
Education and Science 1(2) 175-191.

Giordano, V. A. (2007). A professional development model to promote Internet integration
into p-12 teachers' practice: A mixed-methods study. Computers in the Schools, 24(3-
4) 111123,

Githua, B. N., & Njubi, J. N. (2013). Effects of practicing mathematical creativity enhancing
learning/teaching strategy during teaching on Secondary school student mathematics
achievement by Gender in Kenya’s Nakuru municipality, Vol2, No2, Egerton
University. Yol2, No2, Egerton University, Njoro, Nakuru, KENYA.-2013.

Gorder, L. M. (2008). A study of teacher perceptions of teaching technology integration in
the classroom. Delta Pi Epsilon Journal 50(2) 63-76.

Granger, C. A., Morbey, M. L., Lotherington, H., Owston, R. D., & Wideman, H. H. (2002).
Factors contributing to teachers' successful implementation of IT. Journal of
Computer Assisted Learning 18(4) 480-488.

Guerrero, S. (2010). Technological pedagogical content knowledge in the mathematics
classroom. Journal of Computing in Teacher Education 26(4) 132-139.

Haddad, W. D. (2007). ICTs for learning: A reference handbook. Retrieved on September 12,
2018.

Harlen, W. (2018). The teaching of science in primary schools. David Fulton Publishers

Hennessy, S., Harrison, D., & Wamakote, L. (2010). Teacher factors influencing classroom
use of ICT in Sub-Saharan Africa. Its Pale Online Journal of African Studies 2(1) 39-
5

68



Hennink, M., Hutter, 1., & Bailey, A. (2020). Qualitative research methods. SAGE
Publications Limited.

Hew, K. F., & Brush, T. (2007). Integrating technology into K-12 teaching and learning:
Current knowledge gaps and recommendations for future research. Educational
technology Research and Development 55(3) 223-252.

Hilton, M. (2008). Workshop: Exploring the intersection of Science Education and the
Development of 21*' Century skills. Unpublished document. Division of Behavioural
and Social Sciences and Education. Center for Education. Washington, D.C. The
National Academies.

Hockly, N., & Dudeney, G. (2018). Current and Future Digital Trends in ELT. RELC
Journal 49(2) 164-178.

Hooker, M. (2017). A Study on the Implementation of the" Strengthening Innovation and
Practice in Secondary Education Initiative” for the Preparation of Science,
Technology, English and Mathematics (STEM) Teachers in Kenya to Integrate
Information and Communication Technology (ICT) in Teaching and
Learning (Doctoral dissertation, Queen's University Belfast).

Huda, M., & Teh, K. S. M. (2018). Empowering professional and ethical competence in
reflective teaching practice in the digital era. In Mentorship Strategies in Teacher
Education (pp. 136-152). 1GI Global.

[brahim, H., & Asiedu-Addo, S. (2019). Effect of problem-based learning on Colleges of
Education students’ achievement in probability and attitude towards solving
probability related problems. African Journal of Educational Studies in Mathematics
and Sciences 15(2) 155-168.

ICT Authority Kenya, (2016). Press release. Accessed from www.connected.go.ke on 2016-
04-28

Inayat, M. F., & Hamid, S. N. (2016). Integrating New Technologies and Tools in Teaching
and Learning of Mathematics: An Overview. Journal of Computer and Mathematical
Sciences 7(3) 122-129.

Intel. (2012). Intel® Teach Program Worldwide. Available from http://www.intel.com/
content/www/us/en/education /k12/intel-teach-ww.htm

International Society for Technology in Education. (2008). National educational technology
standards for teachers. Retrieved from http://www.iste.org/standards/nets- for-

teachers.aspx.

69



Jin, R., Chen, Q., & Soboyejo, A. B. (2018). Non-linear and mixed regression models in
predicting sustainable concrete strength. Construction and Building Materials 170
142-152.

Kafu, P. A. (2019). Integration of Information Communication and Technology (ICT) in
Education in Modern Africa: [s it a Blessing or Curse? The Kenyan Apprehensions of
the Innovation in Education. African Jowrnal of Education, Science and
Technology 5(2) 208-219.

Kafyulilo, A., Fisser, P., & Voogt, J. (2016). Teacher design in teams as a professional
development arrangement for developing technology integration knowledge and skills
of science teachers in Tanzania. Education and Information Technologies 21(2) 301-
318.

Kahn, S., & Ginther, D. (2017). Women and STEM (No. w23525). National Bureau of
Economic Research.

Kairo, R.W., (2013). The Use of Information & Communication Technology in Improving
Teaching and Learning in Public Schools in Gatanga, Muranga County, Kenya:
Nairobi University.

Kamalodeen, V. J., Figaro-Henry, S., Ramsawak-Jodha, N., & Dedovets, Z. (2017). The
development of teacher ICT competence and confidence in using Web 2.0 tools in a
STEM professional development initiative in Trinidad. The Caribbean Teaching
Scholar 7(1) 25-46.

Karsenti, T., Collin, S., & Harper-Merrett, T. (2011). Successes and Challenges from 87
African Schools Pedagogical Integration of ICT. IRDC, Ottawa.

Keengwe, J., Onchwari, G. (2011). Computer technology integration and student learning:
Barriers and promise. Journal of Science Education and Technology 17(6) 560-565.

Keong, C. C., Horani, S., & Daniel, J. (2005). A study on the use of ICT in mathematics
teaching. Malaysian Online Journal of Teaching Technology 2(3) 43-51.

Khan, M., Hossain, S., Hasan, M., & Clement, C. K. (2012). Barriers to the introduction of
ICT into education in developing countries: The example of Bangladesh. Online
Submission 5(2) 61-80.

Kim, K. R., & Seo, E. H. (2018). The relationship between teacher efficacy and students'
academic achievement: A meta-analysis. Social Behavior and Personality: an

International Journal 46(4) 529-540.

70



Kinuthia, W. (2009). Educational development in Kenya and the role of information and
communication technology. International Journal of Education and Development
Using ICT, 5(2).

Kinyanjui, D. N. (2019). Assessing the Need for and Constraints to Information and
Communication Technology (ICT) Integration in the Teaching and Learning of
Tourism at Higher Education Institutions in Kenya. Journal of Education, Society and
Behavioural Science 31(2) 1-11.

Kirkok, J., & Karanja, D. (2018). The readiness of Public Secondary Schools to Integrate ICT
in Mathematics Teaching in Mogotio Sub-County of Baringo County, Kenya. Journal
of Education and Practices 1(1) 9-9.

Kitheka, R. J. M. (2019). Influence of Inventory Planning and Control Process on Project
Performance; A Case of Kenya Revenue Authority Headquarters in Nairobi
County (Doctoral dissertation, UoN).

Klieger, A., Ben-Hur, Y., & Bar-Yossef, N. (2010). Integrating laptop computers into the
classroom: Attitudes, needs, and professional development of science teachers—a
case study. Journal of Science Education and Technology 19(2) 187-198.

Koehler, M., & Mishra, P. (2009). What is technological pedagogical content knowledge
(TPACK). Contemporary Issues in Technology and Teacher Education 9(1) 60-70.

Korte, W. B., & Hiising, T. (2006). Benchmarking access and use of ICT in European schools
2006: Results from Head Teacher and A Classroom Teacher Surveys in 27 European
countries. Empirical 1, 0.

Kuboja, J. M. (2019). Revamping students’ academic performance through the use of
information and communication technology in teaching and learning activities:
Correlating variables. International Jowrnal of Educational Policy Research and
Review 6(3) 46-33

Langmia, K. (2006). The role of ICTs in the economic development of Africa: The case of
South Africa. International Journal of Education and Development Using ICT 2(4)
144-156.

Lau, B. T., & Sim, C. H. (2008). Exploring the extent of ICT adoption among secondary
school teachers in Malaysia. International Journal of Computing and ICT
Research 2(2) 19-36.

Lawless, K. A., & Pellegrino, J. W. (2007). Professional development in integrating
technology into teaching and learning: Known, unknowns, and ways to pursue better

questions and answers. Review of Educational Research 77(4) 575-614.

71



Lawrence, J. E, & Tar, U. A. (2018). Factors that influence teachers’ adoption and integration
of ICT in the teaching/learning process. Educational Media International 55(1) 79-
105 |

Lawrence, J. E., & Tar, U. A. (2018). Factors that influence teachers’ adoption and
integration of ICT in teaching/learning  process. Educational ~ Media
International 55(1) 79-105. '

Lee, Y., Capraro, R. M., & Capraro, M. M. (2018). Mathematics teachers’ subject matter
knowledge and pedagogical content knowledge in problem posing. International
Electronic Journal of Mathematics Education 13(2) 75-90.

Lievens, E., Livingstone, S., McLaughlin, S., O’Neill, B., & Verdoodt, V. (2018). Children’s
rights and digital technologies. International Human Rights of Children, ( pp1-27)
Singapore: Springer.

Lilian, G. K., & Amollo, O. P. (2020). Influence of Pedagogical Content Knowledge on
Teacher Trainee Professional Competency at University of Nairobi,
Kenya. Learning 5(1) 1-12.

Lim, C. P., & Pannen, P. (2012). Building the capacity of Indonesian education universities
for ICT in pre-service teacher education: A case study of a strategic planning
exercise. Australasian Journal of Educational Technology 28(6) 1061-1067

Lone, S. A. (2019). Professional Attitude of Secondary School Teachers. International
Journal of Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN: 2581-
4281 2 (1) 28-32.

Lumumba, P.O. (2007). A survey of challenges facing e-learning Public Secondary Schools.
A case study of Nepad schools in Kenya. Unpublished Research Project.

Mahabir, R., Stefanidis, A., Croitoru, A., Crooks, A., & Agouris, P. (2017). Authoritative and
volunteered geographical information in a developing country: A comparative case
study of road datasets in Nairobi, Kenya.ISPRS International Journal of Geo-
Information 6(1) 24.

Malik, R. S. (2018). Educational Challenges in the 21% Century and Sustainable
Development. Journal of Sustainable Development Education and Research 2(1) 9-
20.

Mangwende, E., & Maharaj, A. (2020). Barriers to Mathematics Teachers’ Use of Their
Knowledge of Students’ Learning Styles in Mathematics Teaching: A Case of
Secondary Schools in Zimbabwe. EURASIA Journal of Mathematics, Science and

Technology Education 16 (1) 1-15

W2



Marbin, J. M., & Mulenga, E. M. (2019). Pre-service Primary Teachers’ Teaching Styles and
Attitudes towards the Use of Technology in Mathematics Classrooms. International
Electronic Journal of Mathematics Education 14(2) 253-263.

Marcoulides, K. M., & Raykov, T. (2019). Evaluation of variance inflation factors in
regression models using latent variable modeling methods. Educational and
Psychological Measurement 79(5) 874-882

Mbabu & Sakwa,W (2012). User’s perception on Ict adoption for education support in
schools: a survey of secondary school teacher’s in Thika district Kenya. International
Journal of Humanities and Social Science 2 (10) 17-29.

McAlister, M., Dunn, J., & Quinn, L. (2005). Student teachers' attitudes to and use of
computers to teach mathematics in the primary classroom. Technology, Pedagogy,
and Education 14(1) 77-105.

McCulloch, A. W., Hollebrands, K., Lee, H., Harrison, T., & Mutlu, A. (2018). Factors that
influence secondary mathematics teachers' integration of technology in mathematics
lessons. Computers & Education 123 26-40.

Means, B., & Haertel, G. D. (Eds.). (2004). Using technology evaluation to enhance student
learning. Teachers College Press.

Michura, E. G. (2019). Sustainable Development in Education Model for Kenya Vision
2030. Journal of Education, Society and Behavioural Science 29(3) 1-10.

Mingaine, L. (2013). Challenges encountered by Principals during implementation of ICT in
public secondary schools, Kenya. Journal of Sociological Research 4(2) 1.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: A
framework for teacher knowledge. Teachers College Record 108(6) 1017.

MOEST (2010). ICT Capacities and Capabilities in Secondary Schools in Kenya 2009/2010
No: 046. Ministry of Higher Education, Science and Technology, and the National
Council for Science and Technology. Republic of Kenya

MOEST (2013) ICT Integration in Teaching and Learning; A manual for Teachers and
School Administration, Nairobi: MOEST

Mugenda, O.M. & Mugenda, A. G. (2003) Research Methods: Quantitative and Qualitative
Approaches. Nairobi: Acts Press

Mulwa, A., Kyalo, N., Bowa, O., & Mboroki, G. (2011). Influence of ICT infrastructure on
readiness to adopt e-learning in secondary schools in Kitui District, Kenya. Journal of

Continuing, Open and Distance Education 2(1) 23-66.



Nath, S. (2019). ICT integration in Fiji schools: A case of in-service teachers. Education and
Information Technologies 24(2) 963-972.

Nelson, J., Christopher, A., & Mims, C. (2009). Transformation of teaching and
learning. TechTrends 53(5) 81.

NEPAD,(2012)accessedon28/04/2016athttp://nepad.org/regionalintegrationandinfrastructure/i
nfrastructure/ict, May 2012.

Nilsson, P., & Karlsson, G. (2019). Capturing student teachers’ pedagogical content
knowledge (PCK) using CoRes and digital technology. International Journal of
Seience Education 41(4) 419-447.

Nolan, K. (2008). In Teacher Education, The Future is Now; The Importance of Modelling
Effective Technology Integration in Mathematics Education Classes. Retrieved
July, 15.2014, from http://education.uregina.ca/iteachered/downloads/Nolan- Futurels
Now.pdf

Nyakowa, L. (2014). Factors influencing ICT adoption among public secondary school
teachers: A case of Webuye Sub-County, Bungoma County, Kenya.(Unpublished
Doctoral Dissertation, University of Nairobi, Nairobi, Kenya.

Nyambane, C. O., & Nzuki, D. (2014). Factors influencing ICT integration in the teaching-A
literature review. International Journal of Education and Research 2(3) 1-18.

Ojwang, C.O. (2012). E-learning adoption among Secondary Schools in Kisumu County,
Kenya http://erepository.uonbi.ac.ke:8080/xmlui/handle/123456789/13251.

Olika, M., Moses, M., & Sibongile, S. M. (2019). Teacher Professional Development in the
Integration of Digital Technologies for Teaching and Learning at Selected South
African Schools. Online Journal for TVET Practioners, 4(1).
https://publisher.uthm.edu.my/ojs/index.php/oj-tp/article/view/4972

Ondego, B., & Moturi, C. (2016). Evaluation of the Implementation of the e-Citizen in
Kenya. Evaluation 10(4) 13-21.

Organization for Economic Co-operation and Development (OECD) (2014). “Measuring the
digital economy: A new perspective.” Working Party on Measurement and Analysis
of the Digital Economy (DSTI/ICCP/IIS (2014)1). Paris: OECD.

Orodho, J. A. (2009). Techniques of writing research proposals and reports in education and
social sciences. Nairobi: Kanezja Publishers.

Ottenbreit-Leftwich, A., Liao, J. Y. C., Sadik, O., & Ertmer, P. (2018). Evolution of teachers’

technology integration knowledge, beliefs, and practices: how can we support

74



beginning teachers use of technology? Journal of Research on Technology in
Education 50(4) 282-304.

Partnership on Measuring ICT for Development (2011). Measuring the WSIS Targets: A
statistical Framework. Geneva: International Telecommunication Union (ITU).
https://www.itu.int/en/ITU-D/Statistics/Pages/publications/wsistargets2011.aspx

Piaget, J. (1970). Science of education and the psychology of the child. New York: Viking

Pierce, R, & Stacey, K. (2010). Mapping pedagogical opportunities provided by the
mathematics analysis software. International Journal of Computers for Mathematical
Learning 15(1) 1-20.

Piper, B., Oyanga, A., Mejia, J., & Pouezevara, S. (2017). Implementing large-scale teaching
technology in Kenya: Changing teaching practice and developing accountability in a
national education system. International Journal of Education and Development using
ICT 13(3) 57-79.

Plantin, J. C., & Punathambekar, A. (2019). Digital media infrastructures: pipes, platforms,
and politics. Media, Culture & Society 41(2) 163-174.

Preiner, J. (2008). Introducing Dynamic Mathematics Software to Mathematics Teachers: the
Case of GeoGebra. Ph.D. Thesis. The University of Salzburg,

Pritchard, R., O'Hara, S., & Zwiers, J. (2019). Using New Technologies to Engage and
Support English Language Learners in Mathematics C'lassroorﬁs Concepts,
Methodologies, Tools, and Applications . (pp. 549-563). Gl Global.

Project Tomorrow (2011). The new 3 E’s of education: Enabled, Engaged, empowered. How
today’s students are leveraging emerging technologies for learning.
http://www.tomorrow.org/speakup/pdf/SU10-3EofEducation(Students)onNovember
2017

Ray, P. P. (2018). A survey on Internet of Things architectures. Journal of King Saud
University-Computer and Information Sciences 30(3) 291-319.

Reffell, R, & Whitworth, O.G. (2010). Factors affecting the development of information
infrastructure in Afvica. Library High Tech News 24(2) 15-20 NEPAD e-Africa
Programme

Rowston, K., Bower, M., & Woodcock, S. (2019). The lived experiences of career-change
pre-service teachers and the promise of meaningful technology pedagogy beliefs and

practice. Education and Information Technologies 25(2) 681-705.

75



Saez-Lopez, J. M., Roman-Gonzalez, M., & Vazquez-Cano, E. (2016). Visual programming
languages integrated across the curriculum in elementary school: A two year case
study using “Scratch” in five schools. Computers & Education 97 129-141.

Sartori, P., Soong, A. C., Bagheri, H., & Mazin, A. S. (2019). U.S. Patent Application No.
16/140,038.

Schoolnet, E. U. (2010). Summary: Netbook pre-pilot evaluation for teachers. Available at:
hitp://www.eun.org/web

Second International Conference on Education Proceedings (2011). Quality Education for
Societal transformation July 20-22, 2011, Nairobi, Kenya.3.10.15¢.pdf.

Senaviratna, N. A. M. R,, & Cooray, T. M. J. A. (2019). Diagnosing Multicollinearity of
Logistic Regression Model. Asian Journal of Probability and Statistics 5(2) 1-9.
SETDA, (2015). Ensuring the Quality of Digital Content for learning Recommendation for

K12 Education. https://www.setda.org/wpcontent/ uploads/ 2015/03/Digital brief

Sherwood, R., & Pearson, J. (2010). Closing the mind's eye: Incoming luminance signals
disrupt visual imagery. PLoS One 5(12) e15217.

Stephenson, J. (Ed.). (2018). Teaching & learning online: new pedagogies for new
technologies. Routledge

Sudrez-Rodriguez, J., Almerich, G., Orellana, N., & Diaz-Garcia, I. (2018). A basic model of
integration of ICT by teachers: Competence and use. Educational Technology
Research and Development 66(5) 1165-1187.

Tabira, Y., & Otieno, F. X. (2017). Integration and implementation of sustainable ICT-based
education in developing countries: low-cost, en masse methodology in
Kenya. Sustainability Science 12(2) 221-234.

Tay, E. G,, Ho, W. K., Cheng, L. P, & Shutler, P. M. (2019). The national institute of
education and mathematics teacher education: evolution of pre-service and graduate
mathematics teacher education. Mathematics Education in Singapore (pp. 351-383).
Springer Nature Singapore Pte Ltd.

Teo, T., & Russo, S. (2012). Influence of gender and computer teaching efficacy on
computer acceptance among Malaysian student teachers: An extended technology
acceptance model. Australasian Journal of Educational Technology 28(7) 1190-1207

Tondeur, J., van Braak, J., Sang, G., Voogt, J., Fisser, P., & Ottenbreit-Leftwich, A. (2012).
Preparing pre-service teachers to integrate technology in education: A synthesis of

qualitative evidence. Computers & Education 59(1) 134-144,

76



Tony, O. A., Ashiru, O. B., Kehinde, J. O., & Oluwatoyin, A. (2018). Imperatives of
information and communication technology on potencies and skill gaps of educators
and undergraduates of higher education institutions in Nigeria. International Journal
of Information, Business, and Management 10(1) 49-61.

Trgalova, J., & Tabach, M. (2018). In Search of Standards: Teaching Mathematics in a
Technological Environment. Uses of Technology in Primary and Secondary
Mathematics Education (pp. 387-397). Springer, Cham.

TTA. (1999). Using ICT to meet teaching objectives in art - ITT primary. TTA
http://www.canteach.gov.uk/community/ict/exemplification/index.htm.

Uerz, D., Volman, M., & Kral, M. (2018). Teacher educators' competences in fostering
student teachers’ proficiency in teaching and learning with technology: An overview
of relevant research literature. Teaching and Teacher Education 70 12-23.

UNESCO (2004 b). Information and Communication ITechnologies Usage in Higher
Distance Education in Sub-Saharan Africa ( pp 141 ~ 145). lITE

UNESCO (2011). UNESCO ICT Competency Framework for Teachers. Retrieved
from http.//unesdoc.unesco.org/images/0021/002134/213475e.pdf

UNESCO. (2009). Information and communication technology in Teacher education. Case
studies from the Asia Pacific region. Bangkok: UNESCO

UNESCO-UIS (2012). “ICT in education in Latin America and the Caribbean: A regional
analysis of ICT integration and e-readiness.” Information paper. Montreal: UNESCO
Institute for Statistics.

UNESCO-UIS (2013). “Information and communication technology (ICT) in Education in
Five Arab States. A comparative analysis of ICT integration and e-readiness in
schools in Egypt, Jordan, Oman, Palestine, and Qatar”. Information paper. Montreal:
UNESCO Institute for Statistics.

UNESCO-UIS (2014a). “Information and communication technology (ICT) in Education in
Asia A comparative analysis of ICT integration and e-readiness in schools across
Asia.” Information paper No. 22. Montreal: UNESCO Institute for Statistics.

UNESCO-UIS (2014b). “Target 7: Adapt all primary and secondary school curricula to meet
the challenges of the information society, taking into account national
circumstances”. In Final WSIS Targets Review Achievements, Challenges and the
Way Forward (eds. Partnership on Measuring ICT for Development). Geneva:

International Telecommunication Union (ITU).

77



Uslu, O., & Bumen, N. T. (2012). Effects of the Professional Development Program on
Turkish Teachers: Technology Integration along with Attitude towards ICT in
Education. Turkish Online Journal of Educational Technology-TOJET 11(3) 115-127.

Van Braak, J., Tondeur, J., & Valcke, M. (2004). Explaining different types of computer use
among primary school teachers. European Journal of Psychology of Education 19(4)
407- 422.

Voogt, J., & McKenney, S. (2017). TPACK in teacher education: are we preparing teachers
to use technology for early literacy? Technology, Pedagogy, and Education 26(1) 69-
83.

Waltman, S. H. (2018). Research Methods in Practice Settings. In Practice-Based
Research (pp. 41-59). Routledge.

Wambiri, G. N., & Ndani, M. N. (2016). Kenya Primary School Teachers’ preparation in ICT
Teaching: Teacher Beliefs, Attitudes, Self-Efficacy, Computer Competence, And
Age. African Journal of Teacher Education 5(1) 1-15

Wanjala, M. (2016). Information Communication Technology Pedagogical Integration in
Mathematics Teaching among Teachers in Secondary Schools in Kenya. Journal of
Education and Practice 7(2) 66-73.

Watanabe, T. (2018, May). Research view shift for supporting learning activities from
teaching action. In International Conference on Intelligent Interactive Multimedia
Systems and Services (pp. 534-543). Springer, Cham.

Willits, F. K., Theodori, G. L., & Luloff, A. E. (2016). Another look at Likert scales. Journal
of Rural Social Sciences 31(3) 126-139.

Wims, P., & Lawler, M. (2007). Investing in ICTs in educational institutions in developing
countries: An evaluation of their impact in Kenya. International Journal of Education
and Development using ICT 3(1) 5-22.

Wong, E. M., & Lia, S. C. (2008). Framing ICT implementation in a context of educational
change: A multilevel analysis. School Effectiveness and School Improvement 19(1)
99-120.

WSIS Plan of Action. (2003). https.//www.itu.int/net/wsis/docs/geneva/official/poa. html

78



APPENDICES

Appendix A: Mathematics Teachers’ Preparedness to Integrate ICT
This questionnaire has items on personal background characteristics, [CT skills possessed,
and professional qualifications as a teacher. Please read the instruction carefully before
responding to the questions. Give your responses as accurately as possible. All the
information given will be treated with the utmost confidentiality.
Part I: Demographic information: please indicate your personal information by ticking in
the appropriate box (preliminary).

1. Gender: Male [ ] Female [ ]

2. Highest level of education

M.Ed [ ]
B.Ed [ ]
Diploma [ ]
Certificate [ ]

3. Years of teaching experience

Less than five years [ ]

6-10 years [ ]
11-15 years [ ]
16-20 years [ ]

Above 20 years ]
4. Have you been trained in the use of ICT in teaching and learning?
YES [ ]
No [ ]
5. School location: (Based on proximity to Town)
Urban [ ]

Rural [ 1
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Part II: Teachers Qualification on Use of Computer Software in Teaching and Learning

(Please tick where it is appropriate)

SN | Activity Never | Rarely | Sometimes | Occasionally | Frequently
1 % 3 4 5
6. | Word processor, e.g.
Ms. word
7. | Databases e.g. Ms.
Access
8. | Spreadsheet, e.g. excel
9. | Presentation Software,
e.g. prepare
drawings, create a
presentation, edit and
save
10. | Internet, e.g. set the

internet

1L

e-mailing, e.g. create an

email, identify and

open a mailbox

Teachers experience in use of Computers in Teaching and Learning Mathematics

SN | Activity Never | Rarely | Sometimes | Often | All the
1 2 3 4 times
5
o
[2. | I use a computer for learning or

practicing skills

13. | Use a computer as a tool
14. | Use to prepare lessons
15. | To find digital learning

resources
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16. | To communicate with j
‘ colleagues
17. | To analyze student's
achievement performance data.
18. | To make presentations create
graphics.
19. | To process text

o

Please indicate by ticking (/ ) the appropriate box, how well prepared you currently

feel to do each of the following in your mathematics instruction.

SN

Activity

Not
prepared
1

Not well
prepared

2

Moderately
willing

3

prepared

4

Very
well
prepared
5

20.

Use computers to
demonstrate
mathematics

principles.

21

Use computers for
mathematics learning

games

22.

Use computers to
collect and analyses

data

Use the internet for
general references in

your mathematics

24.

Use the internet for
data acquisition in

mathematics teaching.
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The following questionnaire is meant to evaluate your attitude about the statements.

Please indicate the extent to which you agree to this statement based upon your

judgment by ticking (V) the appropriate box.

| SN | Statements Strongly Disagre?rNeutral Agree | Strongly
disagree 1 | 5 3 i agree 5
25. | | feel confident that I can
select appropriate software in
my mathematics lessons.
26. | I feel confident that I can use .
the internet in my lessons to
meet specific learning goals.
27. | I feel confident that [ can use
presentation software in my
class.
28. | I feel that I will not master
advanced [CT skills.
29. | | sometimes get nervous just
thinking about ICT
30. | Teachers lack in-service
B training
31. | Teachers lack the necessary
knowledge/skills for ICT
integration.
32. | A computer is an available
tool for teachers.
L

Thank you
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Appendix D: Key data analysis outputs

Correlations

Teachers Teaching Qualifica ICT

attitude  experience tion training
Spearman's Teachers Correlation 1.000 658 Jrs0 J58
rho attitude Coefficient
Sig. (2-tailed) : .000 .000 .000
N 140 140 140 140
Teaching Correlation 658" Loon 5510 531
experience Coefficient
Sig. (2-tailed) .000 1 .000 .000
N 140 140 140 140
Qualification  Correlation 750" B51™ 1.000  .605"
Coefficient
Sig. (2-tailed) .000 .000 : .000
N 140 140 140 140
ICT training ~ Correlation 759" 5317 6057 1.000
Coefficient
Sig. (2-tailed) .000 .000 .000
N 140 140 140 140

**_ Correlation is significant at the 0.01 level (2-tailed).

Regression
Model Summary”
Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .893° 197 193 .20486 1.523

a. Predictors: (Constant), ICT training, Teaching experience, Qualification

b. Dependent Variable: Teachers attitude
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ANOVA®

Model Sum of Squares df Mean Square 15 Sig.
1 Regression 22.476 3 7.492  178.524 .000°
Residual 5.707 136 .042
Total 28.184 139
a. Dependent Variable: Teachers attitude
b. Predictors: (Constant), ICT training, Teaching experience, Qualification
Coefficients”
Standardize 95.0%
Unstandardize d Confidence Collinearity
d Coefficients Coefficients Interval for B Statistics
Lowe
r Upper
Std. Boun Boun Toleranc
Model B Error Beta t  Sig. d d g VIF
1 (Constant) 544 184 296 .00 .181 .907
3 4
Teaching 155 .036 215 4.264 000 .083 .228 586 1.70
experience 6
Qualificatio 247 031 423 7.961 .000 .18 .308 528 1.89
n 3
ICT training 465  .057 407 8.19 .00 352 577 603  1.65
2 0 7
a. Dependent Variable: Teachers attitude
Model Summary®
Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 .636° 405 392 31202 1.940

a. Predictors: (Constant), ICT training, Teaching experience, Qualification
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b. Dependent Variable: Teachers preparedness to do mathematics instruction

ANOVA®
Model Sum of Squares df Mean Square ¥ Sig.
1 Regression 9.014 3 3.005 30.863 000°
Residual 13.241 136 .097
Total 22.255 139
a. Dependent Variable: Teachers preparedness to do mathematics instruction
b. Predictors: (Constant), ICT training, Teaching experience, Qualification
Coefficients”
Standardize 95.0%
Unstandardize d Confidence Collinearity
d Coefficients Coefficients Interval for B Statistics
Upp
er
Std. Lower Bou Toleran
Model B Error Beta t Sig. Bound nd ce VIF
I_(Constant) 2.078  .280 7.432 000 1.525 2.63
1
Teaching .180  .056 .280 3.237 .002 .070 .289 586 1.70
experience 6
Qualificatio 132 .047 253 2.785 .006 .038 .225 528 1.89
n 3
ICT training  .220  .086 217 2.547 012 049 391 603 1.65
-

a. Dependent Variable: Teachers preparedness to do mathematics instruction
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Abstract

There is pressure placed on the Government of Kenya and the private sectors in the country 1o strive and compete
in the digital world in their operations. In particular. the use of Information Communication Technology (ICT) in
institutional operations in Kenya is significant, especially in the education sector. Teachers' lack of ICT skills is
the main challenge o imegration of 1CT 1 the instructional processes in schools, This study sought 1o find o
whether teachers charactenstics influence their attitude towards [CT integration in their classroom practice.
Teachers” characteristics entailed qualification and teachers’ computer competencies, experiences and computer
training, The study investigated the influence of teachers’ characteristics on their attitude towards integration of
ICT in primary school mathematics instruction in Nakuru Town East Sub-county of Nakuru County, Kenva. In
the study, a Correlational research design was applied. A 1otal of 1364 primary school 1eachers in Nakuru Town
East Sub-County, was the target population in the study. The accessible population were all the mathematics
teachers from the public primary schools from which a sample size of 140 participated in the study. Simple random
sampling was used to select five divisions and proportionate stratified sampling was used 10 select participating
schools and teachers in the study. The head teachers in the participating schools were selected purposefully as pant
of'the teachers to provide information about ICT resources. The data was collected using a self-report questionnaire,
The experts in the department of curriculum Instruction and Educational Management validated the mstrument.
The ol was pilot tested in schools m the neighboring county which had similar characteristics as the study are.
The reliability of the research instrument was found to be 0.906 which was within acceptable threshold for social
science rescarch. Descriptive (frequency  distributions, means, and percentages) and inferential statistics
(correlation and regression analysis) were used to analyze the collected data with the help ol SPSS program version
26, The hypothesis was tested at 0.05 Alpha («) level of signilicance. The study established the existence of a
strong stabistically significant positive relationship (r = 0.879, p < 0.05) between teacher characteristics and attitude
towards the integranion of ICT in mathematics instruction. The study established that wacher characteristics
(Teaching experience, quabfication. and ICT training) were strong predictors of teacher attitude towards
integration of ICT in mathematics instruction (= 0.135, p < 0.05, p = 0.247. p < 0.05 and i = 0465, p < 0.05)
respectively. The findings may help in informing policymakers and teacher trainers to include ICT in both on the
job and out of job teacher training programs.

Kevwords: Attutude. Information Communication Technology, teacher characteristics and imtegration of 1CT, and

mathematics nstruction
DOIL: 1071 76/EP/11-36-11
Publication date: December 317 2020

1. Background to the Study
World Summit on the Information Society (WSIS) held in Geneva 2003, and Tunis 2003 resulted in clear
commitments by governments 1o foster the achievement of inclusive information society. Promotion of
Information and Communication Technology (ICT) use towards internationally agreed 2030 agenda for
Sustainable Development enhance inclusive information society (Canazza, 2018). The United Nations Educational,
Secientific and Cultural Organization (UNESCO) and the International Telecommunication Union (1TU) have been
at the forefront encouraging the coupling of the powerful influence of the Information and Communication
Technologies (ICTs) in efforts 10 achieve 2015 internationally agreed Sustainable Development Goals (SDGs).
The WSIS plan of action captured the goals, which seck 1o address new challenges of the information society at
national, regional and international levels {world summit on information society, 2003). The ten identified targets
by WSIS were set to be attained by 2015, two of which are related 10 education. Their second target was on
connecting all primary schools o information and communication technology (1CT), and the seventh one was on
adapting all primary schools™ curriculum o meet the challenges ol the information society (Partnership on
Measuring ICT for Development. 2011).

ICT continues to advance in western and Asian countries, African countries are stll striving to implement
ICT policies, and these widen the digital and knowledge divides (Reffel & Whitworth, 2010). A new partnership
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