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ABSTRACT
This study explorechow teaters use ICT in their teachingf numeracyconceptsto
children in lower gradesThe study alsoexamined factors thagnhanceor hinder
t e a c bise of EDin teachingnumeracy skillsLiterature reviewed revealed that there
is generallypoor performance imathematics amongupils. This couldbe attributed to
inadequatedevelopment of basic mathematics concaptshe lower gradesFindings
from previousstudies indicate that ICT has great potential in enhanitiegeachng of
mathematicslt was envisagedn this study that the findingg/ould providevaluable
insights that would help improve the teaching and learnimgioferacy conceptiirough
the use ofCT. An exploratory sequential mixed methods researcigdaesas employed
to conduct thestudy in which quantitative data was initialtollected in the first phase.
Qualitative data was then collected in the second phase to explain the quantitative data
The study targeted all thteachers teaching in lower gradesath private and public
primary schoolsin Mombasa County, KenyaA sample of 40primary schools was
purposvely selected basedn the availability of ICT tools for instructional purposes.
Three teachers teaching liower grades (Grades 1, 2 & Bjre then selecteflom each
school. In cases whetkere weremore than three teachers teaching in lower grades
school, simple randm sampling technique was employed selectonly three The
sanple size selected comprisefl 25% of all the lower primary schools in the county.
Teacher Questionnaire (TQ), T e a c hvaiond s I nt
Protocol (OP)were used to collect dat®ilot study was conducted in two schetb
check ad improvetheseinstrumentsValidity of the instruments was established through
expert reviews and instrument triangulation. Reliability of the instrumentsfurtheer
determined through the use of testest techniqueThe Teacher Questionnaire wigh
correlation coficient of r= .86 was found to be reliabl@he Statistical Package for
Social Sciences (S§5) was utilized to prepare and analyze @aic to test significance
levels between variables a®5 significancdevel. Data was analyzed statistigausing
both descriptive and inferential statistics. One Way ANOVA and Pearson Product
Moment Correlation Coefficient techniques were utilizetegi the hypotheseBata was
also analyzed qualitatively using descriptive phenomenological analysis ah whta
transcriptions wereategorizednto themes and suifnemes relatetb phenomena under
study.The findings of the study reveal#itht only 17% ofe@achers used ICT ieaching
numeracy conceptdhe findings further revealed thably a paltry 4%of the teachers
used ICTon a regulabasis to teachumeracy conceptdt was therefore concludetat
teachersé use oudmerdcyCdoncaptin lowes artnhry schools was
inadequate. The studyndings also revealedthat majority of teachers ithe schools
were inadequately equipped teachnumeracy conceptssing ICT. The stug findings
further revealed thaaccessibility to lafpps and tabletdy teachers and learners in
schools resulted in increasagse of ICT in teachip numeracy conceptsFinally,
t e a c pradesssoBal development the use of CT was found to be a vital ingredient in
the effective use dCT in teachinghumeracy concept#t was recommendkthat schools
should beequippedadequatelywith ICT resources with a lot of empdia laid on
provision of laptops and tablet for teachiegrning purposesAdditionally, teachers
shouldbe gven suffcient technical suppoim thear use of ICT in teaching. Finally, it was
recommended that teachers shoblel supported in thecourse oftheir professional
devebpment in the use of ICih teaching mathematics

XVii



CHAPTER ONE

INTRODUCTION AND CONTEXT OF THE STUDY

1.1Introduction

This chapter entails background to the study, statement of the problem, purpose of the
study, objectives, resedrc questions, hypotheses, significance, limitations and
delimitations. It also focuses on assumptions of the study, theoretical and conceptual

frameworks and finally operational definitions of terms.

1.2Background to the Study

Mathematics is one of theost essential and useful subjects in the school curriculum
(Wanjala, Aurah & Symon, 2015). This argument is supported by the position
mathematics holds in most school curriculums around the world. For example, in Kenya
as in many other countries, matheigis acore competenclyoth at the elementary and
high school levels. Davies and Hersh (2012) view mathematies @sportant subject

not onlyfor academigurposesbut also as precursorfor future occupationrrespective

of which career patimdividualsmay choose to undertake. Mefor (2014) summed it all up
by affirming that mathematics relates to everything in the universe from the smallest to

the largest.

Burghes (2012) argues that the development of a high level of mathematics proficiency
amonglearnersis one of the most importaaspiratios of education in the 31century.

This is becauseompetency inmathematicsis very vital in the understanding and



development of science and technology as well as social sciences. There are however
problens in developing successful education systems that effectively support children's
development of mathematicempetencyBurghes, 2012). In fact marngarners possess

low confidence levels in mathematic8)ereby hindering them from acquiringhe
necessarynathematics capabilitieu, Chen, Wu, Lao & Chan, 2014). Nur (2010)
argues that mathematicempetencies aressential for life, yet studehserformance in
mathematics in general at the global scalesignificantly low. What factors are

responsible fopoor performance in mathematics among learners?

Tshabalala and Ncube (2018yucidate a number of reasoreusing dismaperformance

by learnersn mathematicsOne of the reasons cited is shortage of well trained teachers.
They argue that majority otachers in schools are not adequately trained to effectively
teach mathematics. Other reasons they cited include lacdkdeduate teaching and
learning facilities, poor quality textbooks, crowded classrooms and lack of motivation
amongteachers. These fact hindereffective acquisition of mathematics competencies
among the learners in school. Furthermore, Ojimba (2012) attribiespoor
performance in mathematics by learn&sacute shortage of qualifieachers, poor
mastery of mathematiconcepts 1 most teachers,negtive attitude towards
mathematicsby learners and inadequate teaching and learning facilities in schools.
Ojimba (2012) also notes that there umdue emphasis on the coverage of the
mathematics syllabus at the expense of meaningégdhteg and learningesulting in
inadequate acquisition of mathematics competencies among ledmadklition Sa'ad,

Adamu and Sadig (2014rtudy found that students' negative attitude towards



mathematics, anxiety and fear of mathematics, poor teachetgods and inadequate
teaching and learning netals were the majdactorscontributing colossallyo the poor

performance in mathematiby learners

The Teacher Training Agency [TTAdf England(1999) argues that Information and
Communication Technoby (ICT) has great potaat in makingsignificant contributios

to effectivedevelopmenbf mathematicekompetencies among learnefsie TTA (1999)
explains a number of ways in whi¢@T supports teaching and learning of mathematics
First, the TTA obsefes thaiCT enables learnetts perform angracticenumeracyskills
easily Second, it enables learndosexplore, describe and explain patterns that roccu
numbers, shapes and spadée TTA notes thathrough ICT, learners are able to
manipulate nurbers and objectshereby learning their properties. Third, ICT helps
learners to developogical thinking which is very helpful in solving mathematics
problems. Fourth, ICT provides immediateedbackwhich is important inhelping
learners makeprogress inlearning mathematics Fifth, ICT enables learners tmake
multiple connections within @d across mathematics concep#snd finally, ICT
stimulates mental imagery antelpslearners tduild up simple mathematl operations.
Chrysanthou (2008further argues that ICT has great potential in makihg teaching
and learning of matheatics a pleasurable experience. Naional Council of Teachers
of Mathematics [NCWM] of the United State€2000)developed six principles of effective
teaching of mathematicanischool. Theuse of ICT in teachingnathematicswas
identified by the NCTM (2000as e of the six key principles d@ffective teacimg of

mathematicsThe NCTM argues thait is of paramountimportancefor teachers and



learnes to be allowedto have reglar access to ICTools that suport and advance

mathematical sense making, reasoning, problem solving, and communication.

According to Oldknow and Taylor (2000) there are at least three reasons for integrating
ICT into the teaching and learning of mathatics; namely, desirability, inevitability én
public policy requirements. Odesirability, ICT motivates, encourages and stimulates
learnersin their learning ofmathematicsAs for the teacher, ICT helps to improtree
teaches efficiency in the teadhg mathematics. These of ICTalso makes the teacher

to beless administrativeluring mathematics instruction. Therefore it allows the teacher
more time to focu®n students' work and enable him/herdevelop better assessment
strategies okvaluating éarners' progress imathematics. On the inevitabilityf ICT,
Oldknow and Taylor (2000) argue that sometimes ICT becomes inevitable for teaching
and learning of mathematicompetencieparticularly whenthere exists nalternative
conventional methodef effectively teaching mathematic$urthermore,the NCTM

(2000) asserts that ICT has the ability to transform abstract mathematical concepts into
concrete, visual representations that children can easily grasp. This is particularly
essential in teaching mtnematics in lower gradesvhere children may not be
developmentally ready to deal with abstract mathematics conddmsNCTM (2000)
further argues that children's engagement with abstract mathematical concepts can be
encourage throughthe use ofapproprate ICT tools. For that reasanit is imperativeto
provide learnersvith appropriate ICT tools tbuttressheir development of mathematics

competencieand morgsoprop up their level confident



The British Education and Commuzation Technology AgenchBECTA] (2003)draws
attention toa number of key benési of using ICT in the teachingathematics. First,
BECTA stresses thd€T leads to increaskecollaboration between pupils. It also leads to
increased focus ostrategies of mathemati@d providedast and accurate feedback
resulting inincreasedlevel of motivation among learners. Secondly, ICT tools are
embedded with interactive multimedia features whiebtivate learners consequently
leadingto improved performance in mathematics. And thirdG/T tools provide learner

with superiorcommunication tools that allow them to use graphics, images, sound and
text to learnand exhibit mathematical competencyo what extent do teachers in

MombasaKenya use ICT to motivate and enhance developmamtroéracyskills?

Drijvers, Doorman, Boon, Reed and Gravemeijer (2010) identified six ICT instrumental
orchestration techniques used during a mathematics lea@ssgn. Drijvers et al (2010)
definesICT orchestration techniques as teacher's intentiamlsgistematic organization

and use of various ICT resources in a classroom environment in any given mathematics
activity. The six orchestration techniques identified were as follows: First was the
technicaldemo orchesation technique which involveke tacher projecting information

on an ICT screen during a mathematics lesson in which learners were allowed to follow

the teacher's demonstrations on that screen.

Second technique was expldhescreen orchestration in which the teacher erpléo
the whde class whats happaing on a digital screen that projected for the entire class
to see. Thirdechniquewas linkthe-screen orchestratian which the teacher emphasizes

the link between information presented on a digital screen and how therdarmeation



could be presented in a conventional learning environment of using textbooins Hrel
chalkboard. In this technique both thealiboard and digital screen ackearly made
visible to all the learneras they work througkhe on-going mathematicactivities The

fourth techniquewas discus-the-screen orchestration which involvéise whole class
discussingthe content displayedn a digital screen. Drijvers et al (2010) argue that
discussions that are held in an ICT environment are more prodtittinghose done in

the traditional chalkboard and textbook learning environmens iBhbecause in an ICT
environmentsuggestions for different representations and techniques as they emerge in

the discussionsouldeasily be tried out with fast and dynianfieedback.

The fifth technique that waglentified by Drijvers et al (2010)was spot@andshow
orchestration technique. In this technique,umique mathematical reasoning by
particular student isreativelyutilized by the teacher for the benefit other learners.

This is doneby the teacheidentifying and deliberaly usingt hi s parti cul ar
work for the purposes of classcussionThe sixth technique to be identified by Drijvers
and his colleagues washerpaatwork orchestration témique. In thistechnique, a
typical student refred to asSherpausesICT to carry out the teacher's instructions in
solving mathematics problems. Thischniquecalls for organization of the classroom
settingsin such a way that a student (indlgase rerred to as Sherpa3 in control of

using ICT, with all other students being able to follow Sherpa and the teacher easily.
Sherpa coulde any of the learners in the classroom during a mathematics lesson. What
ICT orchestration techniques do teacherkKémya, particularly those in Mombasa use to

teachnumeracy concepis



Drijvers (2012) investigated factors that promote or hinder succegséulof ICT in
teaching mathematics in Seol, Korea. Three factors emefgad this study as very
critical when usig ICT to teachmathematics. st and foremost, the design I&T
tools and that of the correspondinigarning activities meant taugmentdevelopment
mathematicxcompetenciesDrijvers (2012) argue thategagogical functionality ofCT
devices should bput intoconsideration when designing mathemak&zgning activities
If this is not properly done, effective development of mathematics competenomas
to fail. The secondnost importanftactor to be considerad the roletheteachemplays in
theuse of ICT in teaching mathematidxijvers (2012)argue thathe use of ICT in the
learning process is not a panacea that reduces thdicsigce of the teacher during
classroominstruction He asserts that tiieached mainrole is to orchestratieaning by
creating aich ICT environment for learninghnathematicsTherole of the teacher is also
to highlight suitable ICT techniques and relat€T experiences to pap@&ndpencil

learning activities (Drijvers, 2012).

Professional development of teach is therefore critical component in theuccessful
implementation ofCT usein teaching mathematics. Mishra and Koehler (2006) argue
that an effective mathematics teacher should possess knowledge of mathematics concepts
with profound understandinof what is good for effectivauise of ICTin teaching
According to Mishra and Koehler (2006) effective mathematics teachers are those who
consolidate knowledge of subject matter (mathematics concepts), strategies for learning
(pedagogy) and téoology (ICT)in the teaching antikarning process. The combination

of the above three afore mentioned components lead to the development of a special kind



of knowledge eferred to as TechnologicaRedagogicaland Content Knowledge
(TPACK). Furthermore,Mishra and Koeler (2006) maintain that every mathematics
teacher must posse3®ACK in order to effectively se ICT in teaching mathematics.
TPACK is more than simplyincluding basic ICT skills taraditional techniquesof
teachingmathematics It is founded upon deepnderstanding of how ICT could be
harnessed teustainand enhancdevelopment of mathematics competencidee extent
to which primary school teachers in Mombasa, Kemygssess TPACK for effective use

ICT in teachinghumeracy conceptsas not been estaliisd.

Ku, Chen, Wu, Lao, & Chan (2014) conducted a study in Taiwan upesiigate the
effects of gamdased learning on mathematical confidence and performance among
fourth grade high ability and low ability children. The study sougHhind outwhether
learning in a digitabame environment was significantly beneficial to children with
various mathematics learning abilities. The resuvitgealedthat students who learnt
mathematicsn a digital gaméased programme performed bettemiathematics than
their counérparts who learnt in a papandpencil environment both in terms students'

confidence and scores in a matatics test.

Ku at al. (2014)argue thatow confidence in mathematics was one of the critical reasons
that made sidents perceive mathematiasa difficult subjectto study Such a negative
feeling consequently discouraged students in pursuing mathematics (Brown, Brown, &
Bibby, 2008). Moreover, Maclellan (2014) argubkat selfconfidence among children is

one of tlke critical factors that enhance learning of mathematics-cBafidence was

found to be a predictor of learnérisehavior in the classroom in the sense that it



influenced the degree of effort learners made in a learning situation as well as
expectationghey had on their learning outcomes (Schunk, 1990). Stankov, Lee, Luo, &
Hogan (2012) found a strong positita corre
learning of mathematicKu et al. (2014)asserts that gartgased learningsi gradually

gaining recognition as a potential means of improving children's confidendfein
learningof mathematics. To what extent do teachers in Mombasa use ICieating

digital gamebased learningenvironment for enhancing children's confidence in

numeracy concep?s

Agyei and Voogt (2011) conducted a study in Ghana to explore the feasibilityngf usi
ICT in teaching mathematics in senior high scholhe study results revealed that
mathematics teachers in Ghana did not willingly use ICT tootedanhingmathematics

high schoal The study also found that lack of knowledge on ways and means of
integrating ICT into the teaching of mathematics compounded by the lack of
opportunities for teacher training in ICT use were key factors hindering the use of ICT in
teaching mthematics. To overcome these barriers, the study suggested that Ghanaian
Government should undertake extensive professional development programmes for the
teachers. To what extent are teachers in Kenya professionally trained to integrate ICT

tools in thei teaching ohumeracy concep?s

Wanjala, Aurah, and Symon (2015) conducted a study in Bungoma County, Kenya to
examine factors that affect integration of computers in the teaching of mathematics in
secondary schools. The findings revealed that use oputars for the purposes of

teaching and learning mathematics was insignificant. The rdsulter indicated that



most teachers lacked essential computer knowledge and skills necessary for integrating
ICT into their pedagogical practice. Teachers werendotio be having inadequate
expertise required to use computers for teaching mathematics. The study found that
teachers' computer knowledge and skills, perceived usefulness of computers in teaching
and learning mathematics, access to computer hardwareotiware, technical support

and pedagogical practice of using computers as major factors determining the use of
computers in teaching mathematics in secondary schools. Likewise, Mogire (2014) found
minimal use of computers in teaching mathematics in thensiacy schools in Kisii
County, Kenya. The following factors were found to be responsible to this state of affairs:
Lack of mathematics software, lack of computer skills among teachers and pupils and
inadequate space in computer laboratories. What faetmsurage or hinder the use of

ICT in the teaching afiumeracy concepia lower primary schoolsy Mombas&

In cognizant of the fact that ICT has great potential in enhancing learning, the Kenyan
Government rolled out a programme of delivering ICT devit® pupils in all public
primary schools (ICT Authority, 2016). The decision to implement the Digital Learning
Programme (DLP) in schools was born out of the vision that information technology is
currently defining the modern world and there is need &pare the young for the
current realities. Through DLP the Government of Kenya envisioned the creation of
smart schools characterized by development and delofequality curriculum content,
professionally skilled teachers and™2Entury learners. Aceding to the ICT Authority
(2016) the government had already connected 23,951 public primary schools to the
national power grid. Moreover, approximately 79,893 teachers had already been trained

on ICT integration skills. The outline for digital content tedieady been developed and

10



it could be accessed and downloaded at the following portal:
http://kicdinteractivecontent.ac.keFurthermore, according to the ICT Authority (2016)
the government of Kenya Haalready distributed 12000 digital devices to 150 primary
schools selected for the pilot programme between Aprd046 and May 14, 2016. A

total of 1.2 million devices were earmarked to be delivered to all the public primary
schools in the country. A buist teacher training programme earmarked for the 300
teachers from 150 pilot schools had alredd@endone during the April 2016 school
holidays (ICT Authority, 2016). According to ICT Authority (2016) approximately 3
teachers froneach of the23000 pubit primary schoolsn the countryhad been trained

on ICT integration in education. Three schools from each county had already been
selected for the pilot programme. The extent to which teachers in these schools had

integrated ICT into their teaching némeracy conceptaas yet to be established.

Wando (2010) claimed that despite the fact that mathematics is an essential and useful
subject in the school curriculum; its performance has not been impressive over the years.
Similarly, Uwezo (2012) reportedgloomy picture on the state of children's performance

in numeracy skills in the lower primary schoolBhe report revealed that majority of
children in the lower primary schools in Kenya were not developing basic mathematics
skills as prescribed in the ti@nal school curriculum (Uwezo, 2014). The Report further
indicated that children were not acquiring foundational numeracy skills that were
consistent with the mathematics curriculum requirements. Uwezo Report (2014) also
found that 30% of children in stdard three in Kenyan lower primary schools could not
perform a simplegradetwo numeracyproblem. The report further found that majority

(70%) of standard three pupils in schools at the Coastal region of Kenya could not solve a

11


http://kicdinteractivecontent.ac.ke/

standard twawumeracyproblem involving subtractio. This report therefore impliethat
majority of children in lower primary schools in Kenya cannot solve simple mathematics
problems. This could also imply that basic mathematics concepts are not adequately
developed at the lower iprary school level. There was therefore need to seek ways and
means of improving children's performance nameracy conceptg lower primary

schools.

Wanjala et al. (2015) asserted that majority of teachers in Kenya have continued to use
traditional methods of instruction to teach mathematics. Wanjala €2@15) further

argue that traditional teaching approaches whereby teachers are the ultimate sources of
knowledge while students passively receive and record this knowledge in memory are not
effective anymore. There is therefore urgent need to transform mathemesicsniy
sessions into learneentred milieu augmented with meaningful activities that promote
efficient teaching and learning. However, despite the great potential of ICT in enhancing
teaching and learning ohumeracyconcepts, its integration into classroom instructional
practice remains wanting in most schools. Perhaps teaching and learmngefacy
conceps in the lower primary schools could be enhanced by integration of ICT into
peda@gical classroom strategies. Wanjala et al (2015) argue that ICT has great potential
in teaching mathematics concepts that would otherwise be difficult to teach using
traditionalapproachess her e | earnersdé motivation i s con
therefore sought to investigate levels of ICT use in teachimgeracy conceptst also

sought to establisdeterminants of IT usefor teaching andearningpurposesn lower

primary schools in Mombasa County
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1.3 Statement of the Problem

Mathematicss one of the most important subjects in the schooiculum Yet st uden
performance innumeracy conceptsemains significantly low over the years. This
phenomenon has been attributed to inadetuatpiigpedteachersuse ofpoorstrategies

of teachig numeracy conceptndinadequatdeaching and learningcilities. Literature
reviewedshowsthat ICT has greapotentialif properly harnessedo makesignificant
positive contributiors to effective teaching antbarning of mathematic®rijvers et al.
(2010) identified sixorchestratioriechniquesemployedoy teachersn USA in using ICT

to teachmathematicsOrchestratiortechniquesised byteacters in theKenyan contextin
teaching numeracy conceptssingICT are unknown

Studies conducted in Kenyandhe use of ICT in teaching have mainly focused on
secondary schoalsThere has been limited atttion on how ICT is usedo teach
mathematics in lower primary schooRurthemore moststudieshave mainly focused

on examining quantitatively factors hinaring use of ICT in teachingFactors
encouragng the use oflCT in teachingnumeracy conceptBave receivedery little
attention.Pedagogical stragies ofteachingnumeracy concepts anICT environment
havealsonot received much attentian researh literature The current studtherefore
employed the use ahixed methods approach to captw@mprehensivalata onhow
teachers utilized ICT in thettevelopment of numeracyconceptsPreviousstudieshave
mainly focused on hoiocconpueeslitehaeysigli®influiencheim i ng o
use of ICT in teachig. The current studyhowever focusedts investigationon a
specialized ICT knowledge mfed to asTechnological, Pedagogical and Content

Knowledge(TPACK). It investigatedthe extent to wich teachers werequippedwith
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TPACK and howthis knowledgeinfluenced their use of ICT in teachimgumeracy

concepts

In cognizanif the key role played by ICih enhancing qualitpf teaching and learning
the Kenyan Governmentlaunched the DigitaLearning Programme (DLPin which
public primary schoolsre being equipped with ICT resourc@&fie key components of
this programmenclude teacher trainig, digital content development amttlivery of
digital devices tovarious schools There was neetibb examine theextent to which

teachersre utilizing these devices igacling numeracy concepts

The need for tis study wa peged on the premise théte Kenyan Government vga
exploringwaysand meansf improving thequality teaching and learningitoughuse of
ICT. It was also premised otwezo reports (2012yhich revealed thathildrerd s
performance irbasic numeracy skillgas wanting. There wagherefore need to carry out
the current study to establish hd®@T could be harnessedo transformteaching and

learningof numeracy concepts

1.4 Purpose of Study
The purpose of this study wasexploret e a ¢ h e r s 6toolsis teachinfnurmer@cy
conceptsin lower primary schoolsThe study further soughb establishfactors that

encourage or haer teache&useof ICT resourcesn theirteachingof mathematics

1.5 Objectivesof the Study

The studyfocusedon the following objectives:
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a) To establish whethdCT deviceswere accessibl® teachergor use inteaching

numeracy concepia lower primary schools

b) To establish whetheteacher8 use of ICT tools empoweredthem to teach

numeracyskills better

c) To determinewhetherteacher8 t r a i n iinflgencesrtheitis€of ICT in

teachinghumeracy concepts

d) To determine the kind diCT supportteachers @t in their use of ICT in teaching

numeracy concepts

e) To esablish whethelCT influencedt e ac her s & pteasangeaachinge a | pr

numeracy concepts

f) To examinefactorst h a t encour age o noflGrTliimtdaehing t eac h

numeracy conceg

1.6 Research Questions

The researchuestions included the following:

i.  Which ICT devices are accessible to teachersuse inteachng numeracy

conceptsn lower primary schoof

ii. How do ICT toolsempower teachers teachnumeracy conceptsettef?

iii.  How doestraining on ICTinfluencet e a c hse of 3G3 in teachingumeracy

concept8
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iv.  What kind of ICT supportdo teachers gein their use of ICTin teaching

numeracy concep®s

v. How does theuse of ICT in teachingnumeracy conceptsfluenceteac her s 0

pedagogical practiceim the classroom

vi. What factors encouage or hi nder ineeadiny evunmeracy u s e

concept8

1.7 Research Hypotheses

The hypotheses for the study were:

H.l: There isa significant difference in the means of using ICT in teagmumeracy
conceptdetween teachers who have access to ICT tools and those who do not have

any access

Ha2: There isasignificant relationshifpp e t we e n traiing enHGT ansl their use of

ICT in teachinghumeracy concepts

Ha3: There isa significant difference in theneans of usindCT in teachingnumeracy
conceptdbetweerteachers who receive support in use of Eill those who do not

receive any suppart

1.8 Assumptions of the Study

This study was carried out lsslson the following assumptis. That:

1 Teachers hadccess to ICTesarcesat schoolwhich could have begpersonally

owned or povided by the school either for official, instructional or persosal
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1 The teachersvould report, honestly, truthfully and accurately about their Use o

ICT in the teaching afiumeracy concepts

1 The kind of ICTtraining teachers underweldrgely depended othe place of
training For example, in commercial colleges teachers mainly learnt basic ICT
literacy skills while government sponsored seminars @&odkshops, teachers

mainly learnt strategies for using ICT in teachimgmeracy concepts

1.9 Limitations of the Study

In this study,the main limitationwas theu s e o f t ergports enrthe deacher | f
Questionnaire (TQWwhich was usedo measureheir level of use of ICTin teaching
numeracy conceptdHoweverto mitigate theeffect of this limitation the information
generated from the TQvas triangulated throughuse of interview andobservation
methals. The researcher observed mathematics lessdrteachers who had indicated

that they used ICT in teachingumeracy conceptsThese teachers were later on
interviewed after lesson presentation to corroborate and shade more light on data

gathered from questionnaire and lesson observation.

1.10 Delimitations of the Study

This study onlyfocused on the use of ICT in teachingmeracy concepts lower
primary schoolsn Mombasa CountyThe findings of the studthereforemay onlybe
generalizedo the influence of ICTin teachingnumeracy concepis lower primary The
influence of ICT in teachingther curriculum areas such as languages, social studies,

creative, science, religious studiéfe skills and music may form basis for future studies.
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The focus of the current studgn lower primary schods was prompted ¥ the
government 6s i n tDagra llearmngRrogramme(pUP)eimed public
primary schools in order to improve quality of learnibgginning with the lower primary
schools The currenstudywasonly confined to Mombasa Cotynowing to financal and
time constraints. It wouldiot havebeen possible to cover the entire country in order to
provide the national outlook desired. Therefore, the findings of the currentrsigty
only be generalized to these of ICTin teachingnumeracy concepis the lower primary

schools in Mombasa County.

1.11 Significance of the Study

The findings of this study mighbe useful to a number dfey stakeholders irthe
educationsector particularly the primary school education ssdxtor First, thestudy
results mightprovide usefuldata and information foteacher training, at collegand
university levels of education This is because the studsveaéd that there wergaps in
ICT competency skills necessary foregffive integration ofCT in classroom instruction.
The studyfurther revealed tht majority of the teachegsossessednly basic ICT skills
but lacked the requisite competendiespedagogical use of ICT in teaching. Acquisition
of technological, pedagogical and content kremlgle by teachers was found to be a
uselll ingredient in the usef ICT in teachingnumeracy concept$rofessional teacher
development in the use of ICT in teaching and learning procesassdeemed a

necessary step in the right direction.

Second, thdindings of this study mightprovide valuable information on the status of

ICT use inteachingnumeracy concepia lower primary schoolsThis could be of much
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interest toorganizations such a€T Authority and NEPAD whosemain agenda is to
provide suppot to schoolsin their quest for irggration of ICT into teachinfparning
processesThird, the findings of the study mighte helpful to the Kenydnstitute of
Curriculum Development (KICD) in itdevelopingof e-content (ecurricula) for primary
schoolmathematicsFourth, theindingsof thethe studymightalso serve as foundational
information foruse byeducatiomal research community in conductifigther research in
the area ofCT integrationin educaton. Finally, the findings of thistudy may preide
the Ministry of Education, Science and Technology with ukefata on factos that
encourage or hinder e a c luse rofsIGT in the delivery of the school curriculum
Moreover, theinformation provided in this studymight be crucid to the Kenyan
Govemmentas itrolls outDigi School Program in all thpublic primary schools across

the country.

1.12 Theoretical Framework

This study was anchored on the theoretical underpinnings by Mishra and Kbéklea

and Koehler (2006) argue that a theoreticahfework plays an important role in the
research process by guiding the kind of questions asked, the nature of evidence collected,
strategies used to analyze data and interpretations derived from data analysis. Therefore,
the choice of an appropriate thetzal framework is a preequisite for a good research
study. The studywas grounded orlechnological Pedagogical and Content Knowledge
(TPACK) Theoryproposed by Koehler and Mishra (200bhe studywas alsogrounded

on the Theory of Didactical Functionsf Technology m Mathematics Education

postulatedby Drijvers, Boon, and Van Reeuwijk (2010hesetwo theoriesdid not only
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provide insights into the nature study variables butalso demonstrateé the complex

relationship that existsetween variablesithestudy.

1.12.1 Technological Pedagogical and Content Knowledge (TPACK) Thegr

TPACK theory was developedoy Koehler and Mishra (2005) as a framework for
describingt eac her s 6 b o drgquiredffor difectovevises ICTH m teaching.
According to tlis theory, teachers need technological, pedagogical and content
knowledge rather than simplgcquiring basic computer literacy skilis order to
effectively tse ICT in their teachin¢Mishra & Koehler, 2006)According to tlis theoy,
effectiveteachers equire knowledge othe subject matter with profound understanding
of what is god for learningusing ICT. This theory demonstratethe complex
interrelationshis among the differet elements, and it elucidatdsow teack r s 0
understanding of ICTpedagogyand content can interact with one another to preduc
effective mathematics teaching strate@hin, Koehler, Mishra, 3$enidt, Baran, &
Thompson, 208). This theoretical frameworkwas pegged orthe understanding that
teaching is a highly complex activitiat drawsfrom many kinds of knowledge (Mishra
and Koehler, 2006). The theory was also develdpgskedon the understanding that

teaching is a cognitive skill that ocsun an everchanging environment.

Koehler and Mishra (2005) define TPACK as thamections and interactions between
content knowledge nmeracy concepts), pedagogical knowledge (how to teach
mathematics)and technologicaknowledge (how to use ICT to teach mathematics
According to Mishra and Koehler (2006) content knowledge invabastery of actual
subject matter to be taught, in the case of the current study, content knowledge involves
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t eac her s 0 numaracycencepts. @ddagogical knowledge involves teabhers
understanding of all issues of student learning, classroom mangigelesson plan
developmenand | mpl ement at i o rassessnenwv@®isHra &aKeehlerh i | dr
2006). Technological knowledgevolves basic understanding processasd skills

required to operate ICT tool$echnologicaknowledgemay include but ndbe limited to
understanding of comput@perating systems, basic computer hardwad software

ability to use word processors, spreadsheets, mathematics software, browsers and email.
Mishra and Koehlef2006) argue that ICTs everchangingand thereforg¢he nature of
teacher@8technological Knowledge shtdl be revised regularly in order to keep abreast

with current technological innovatiomNeverthelessMishra and Koehler (2006) argue

that TPACK is a combination of the three forms of knowded discussedabove.

Moreover, theyargue thaiTPACK is an emergent form of knowledge that goes beyond

the threeaforementioned@omponents of knowledg®utnamand Borko 2000)argue that
expertise teaching is dependent onedéande t ea
dynamic systems of knowledge arskills. Fig. 1.1 shows the diagrammatical

representation of the TPACK with its various knowledge components.

Pedagogical Content
/7 Knowledge
L—

T Technological Pedagogical

s e Knowledgze

Technological ™,

Content Knowledge™™ B .

£ I_(—q_ Jechnological Pedagogical
Content Knowledge

Figure 1.1: Diagrammatical representation of Technological Pedagogical and
Content Knowledge

Source : Mshra and Koehler (2006) pg. 1025
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According to Misira and Koehler (200Gyaining teachers on TPACIK the basis of
successful ane@ffective use of ICT in teaching ankkarningprocess. This is because
quality education requires a good understanding nfeptsthatcan be represented using
ICT. It also involves good knowledge @iedagogical techniques that utilize ICT in
constructive wgs to teach mathematicBurthermore it requires understandiaywhat
makes mathematics concepts difficult or emsiearn and how ICT can be harnessed
address childrends challenges in llyrning
emphasis onthe significance of teachers acquiringPACK which is the kind of
knowledge necessary fogffective use ICT inteaching According to this theory, @pd
teaching is more than meredglding ICT skills to traditional teaching techniques. Rather,
best practice itheteaching mathematiasalls fordeepunderstanding@f how ICT can be

harnessed to enhanlearning of mathematiasoncepts

According toSwenson, Rozema, Young, McGrail, awthitin (2005) TPACK revolves
around teachers asking themselgegstions orhow ICT could beused tosupportand
expandeffective teachingThe question of what teachers need to know in order to
succed in using ICT to teachhas attracted a lot of attention from educational
stakeholders and researchers aljkgernational Society for Technology in Education,
2000).This theory wasegarded apertinentfor this study. This i®ecauset wasfound

to beuseful in offering analytical ens forunderstanding th&ind of knowledge that

teaches requiredfor effectiveuseof ICT inteachingmathematics
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1.12.2 Theory of Didactical Functions of ICT in Mathematics

According to NTCM (2008) ICT is anseential matbmatics learning tool in th21™
century. It is therefore imperative that all sctsoshould provide ICT devices for
effective teaching and learnirgf mathematics. However, Drijvers (2B) indicate that
stakehdders in educatin are being auronted with the following fundamental questions:

fiHow can teachers exploit the potentaf I CT in enhancing ct
learningof mathematic®8 Does ICTenhanceeachingof mathematics?

And if it does work, what factors are decisive in making it warkno

preventing it from working®oes it make learning more effective and

efficient® ( Dri j wpXx s, 2012

These fundamental questions can be explored using the theodacfickl functions of
ICT in mathemadts instruction This theory was postulatday Drijvers, Bom, and Van
Reeuwijk (2010)According to the theory, there atleree main didactical funans of
ICT in teachingmathematicsFirst, ICT has atool function for doing mathematics, which
refers tothe outsourcing worldone by ICT devicethat could also be performeday hand
in apaperi andi pencillearningmilieu. In this function, ICT performghe workthatthe
hand of the learnemoes in the process of solvingathematicgroblens. The cond
function of ICT is that of providinga conduerse learning environment for practicing
mathematicsskills. ThroughICT children are able to develop and praetikills for
solving mathematicaproblems. The third function of ICT is that of providing a
stimulating learningenvironment for developg mahematics conceptsThrough ICT,
children are able to develogn understanding ohumeracyconceptsand processes
thereof One keyproblemwhy pupils perform poorly ilmathematicstems fromtheir
failure to graspbasic numeracyconcepts.Figure 1.2 depicts a model showingthe

didactical functions of ICT in the teaching and learning of mathematas.theorywas
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considered relevant fothis study becase it particularly demonstratasechanisms

through which ICTcould be harnessead enhanceeaching and krning of mathematics

Do Mathematics
Didactical Functions Practice Mathematicq

of ICT in Mathematics Skills

Learn Mathematics

Develop Mathematics
Concepts

Figure 1.2:Didactical Functions of Technology in Mathematics Education

Source: Drijvers, Boon, and Van Reeuwijk (2010) ICT Didactical Functions Model

1.13 Conceptual Framework

According to the conceptual framewdidr this study,accessibility to ICTresources by
teachers and pupils, TPACK asdpportto teachers in their use of ICT in teachingre
consideredhskey variablesleterminingt e a c bhse of KC®in teaching mathematick
was propased in this study that fosuccessful ancaffective use of ICT in teaching
mathematicgo take placeteachers neetb developdeep understanding efumeracy
concepts(content knowledge), pedagogical strategiestéachng numeracy concepts
(pedagogical knowledde and appropria¢ useof ICT in teacling numeracy concepts
(technological knowledgelt is not enouglior teachergo simply addbasiclCT skills to
their traditional teaching strategies. Ratherjsitimportantfor themto develop dee
understanding of how ICTould be used toenhance teaching and learningnoimeracy
concepts Therefore it was proposed that teachers should be imparted with TPACK for

successful integration of ICT in the teaching of mathematics.
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It was also proposed in this stutlyat eacheréand p pi | s 6 actoodsssasd t o | (
infrastructurewas an important determinant itheir use of ICT inteaching and leaing

of mathematics. Teachers canly use ICT in theirteaching of mathematics if ICT

resources aravailableat their disposalor instrucional purposesHowever, availability

of ICT tools to teachergloes not automatically translate into their use inhisgcand

learning of mathematic§Hennessy, Harrison & Wamakot2010). It was therefore

proposed that a number of factors were respamsiiolr either encouraging or

di scouraging teachersbo us e mrheray wcencepta bl e I
Supporting teachers in their use of ICT in the classroom was identified as one major
variable that encouraged intetiom of ICT into the teachin@nd learning of numeracy
conceptslt was further proposedn this conceptual frameworkhat technical support to

the teachersin ICT use encouragedheir use of ICT in teachingnumeracyconcepts.

Moreover, supporting teactsem pursuitof their professimal development in use of ICT

in teaching was proposed to beiarportantenabler in the effectivaseof ICT in their

classroom practice.

Further, n this conceptual framework, it was proposed that use of ICT in the classroom
influenced teache@spedaggical strategies in the teaching of mathematics thereby

i mpacting on c¢hi | dumeracy skills i evasfestablished tbreughi n
literature reviewed that appropriate use of IC€&nhancedc hi | dr end s achiev
numeracy skillsTherefore, the auent studytreaedc hi | dr en 6 s nrumenacye v e me n
conceptsas a norstudy variableFig. 1.3 shows the conceptual framework for the current

study.
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1.14 Operational Definitions of Key Terms

1 Content knowledgei refers tot e a ¢ prefouddsunderstanding afumeracy

concepts taught in lower primary schools.

1 Didactical functions of ICT i refers to the pedagogical roles that ICT plays in

the classroom practice of developingumeracy concepts in

children

1 ICT instrumental orchestration T refers to techniques adopted by teachers in

1 ICT support

1 Information

1 Pedagogical

organizing and using various ICT teoduring mathematics

learning sessian

i entails the technical and professional assistance teachers get in

their use of ICT in teachingumeracy concepts

and Communication Technologiesi includes technological
devices such as ddsk conputers, laptops, tablets, digital
camerasand projectors. It also includes mathematics software and
internet.

knowledgei refers tot e a ¢ hpwfound understanding of
appropriate methods of teachingumeracy concepts in lower

primary stools.

1 Pedagogical practices all the strategies and activities teachers employ in the

teaching ohumeracyconcepts.

9 Technological knowledgei refers tot e a ¢ tpmfoudds understanding of

appropriate methods of using 1@3 teachnumeracy concepts
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1 Technological Pedagogical and Content Knowledgé refers tot eac her 6s
profound understanding akilled teaching ohumeracyconcepts

with the use of ICT tools
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Introduction

This chapter focuses on review of teld literaturefor this study under the following
themes:Information and communication technolgggvailability and use of ICTin

teaching mathematicsuse of ICT inempoweing teacherdo teach mathematicsetter

and the | evel of and «reowlddgan é usd @ TCTirt teaehingn i n g
mathematics.Literature wasalso reviewed on how ICT use influencase ac her s 0
pedagogical practices, Support teachers get in use of ICT in teaching mathematics and
determinants of use and nase of ICT in teaclng mathematicsThe chapteends with

thesummary of literature reviewed.

2.2Information and Communication Technology

Daniels (2002) arguethat Information and Communication Technologies (ICTs) have
become within a very short time the basic buildingcks of contemporary society.
According to NoorUI-Amin (2013 many countries are focusing on mastering the basic
skills and conepts of ICT as part of the goad$ education, alongside reading, writing
and numeracy. So lvat does ICT entail? According United Nations (UN) Report
(1999) ICTs cover internet service provision, telecommunications equipment and
services, informationtechnology equipment and services, media and broadcasting,
libraries and documentation centres, commercial information proyidetsiork based

information services and other related information and communication actiflits
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Report, 1999; as cited in NotHi-Amin, 2013) United Nations Educational Sciéit
and Cultural OrganizationUNESCQ (2002) describe ICT as the combirteon of
informatics technology with other related teclugy, particularly communication
technology.Thereis alwaysa misconceptiothat ICTs generally refers momputers and

computing related activities.

Accordong to the Kenyan Ministry of EducatioB0@2) ICT integration in educati

entails incorporation of ICT tools learning to support and enhance the attainment of
appropriate knowledge, skills, attitudes and values and at the same time manage
education effectively and efficientbt all the levias of learning. ICT is said to have been
effectively incorporated in education when it is used in a smooth manner to support and
extend currilum objectives while atehsame time engaging children in meaningful
learning activitis (Earle, 2002) NoorUI-Amin (2013) argue that the use of ICT in
classroom instruction helps to revitalize teachers and students alike consequently
improving the quality of education by providing curricular support in difficult subject
areas. Cabero (2001as cited in NoctJl-Amin, 2013 notes that ICT facilitates
flexibilization of time and space during learning thereby increasing classroom interaction
and acquisition of construction of knowledge. Therefore, ICT in education acts like a
catalyst in the teaching and learning psscbecause it is in itself a source of knowledge

as well as a cognitive tool (NoaH-Amin, 2013). The current study sought to examine
how teachers used ICT to enhance development of basic mathematics canuapgs

children in lower primary schoals
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2.3 Availability of ICT Devices for Teaching Purposes

Shirley, Irving, Sanalan, Pape and Owens (2011) conducted a study in USA on the
implementation of Connected Classroom Technology (CCT). This technology allows
students6 work to b e qgnitoo yiee thelr ecalculators. The c | a s
researchers followed 7 teachers during the school year. The teachers received the
necessary equipment to implement CCT in their classrooms. The researchers conducted
interviews with the teachers via telephone periodidghlipughout the school year. They

also scheduled classroom observations. The teachers reported they were able to monitor
studentsodé6 work, give feedback in a oquicker
task (Shirley et al., 2011). Moreoveratherscould immediately seef ia student
misunderstoo@ concepts a result of usinGCT in the classroom. Remediation and re
teachingcould be donemmediatelyin orderto get students back on track during the

lesson (Shiey et al., 2011). This allowed studerto realizetheir mistakes andeek

ways offixing them as soon as they committsgém. In classrooms where CCT was

used, studentended to score higher on assessments.

The study found thatvailability of ICT tools resulted in theuccessful use ICin the
teaching and learning of mathematibkrris, Poirot & Soloway (2003) emphasized the
importance of access to IC€&sources to teachers in facilitatitiggir use in teaching and
learning.However the findings of this study mighmot apply in the Keya context owing
to sociecultural and economic differencésat existbetween study Iades. The current
study was thereforeecessary in order to shade light dme Kenyan context on

availability and use of ICT in teaching mathemaiickower primary shools
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Mogire (2013) conducted a study in Kisii, Kenya to examine factors affecting use of
computers in teaching and learning of mathematics in secondary schootsdlings of

the study revealethat majority of the schools had been inadequatelyppgd with
computersFurther, the studfound that there was no software for teaching mathematics.
Consequently the study found that computers available in the schools were not used for
teaching mathematics but basic computer literacy skills. Lack of eiemgy support and
negative attitudes towards computer use were cited as the major inhibiting factors in the
use of ICT for teaching mathematics. Likewise Florida (2011) examined factors affecting
integration of ICT in Narok and Bomet counties, Kenya. Stugly found thabnly 33%

of the schools had been adequately equipped with compuiteesstudy further found

that despite the presence of computers in the schools, there was no meaningful integration
of ICT in the classroom instruction. Therefore avallgbof computers in some of the
schools did not translate into their use in the teael@amging process. Hennessy et al
(2010) argue that availability of technological tools and infrastructure in the classroom
does not in itself improve the quality learg; neither does it automatically increase
chil drenos academic achi eve mainly focusddhoa st ud
secondary schd® The current study therefore explored 8@ use inthe teachingf

basicmathematics concepts in the lower prgnachools.

24 Useof ICT in Enhancing Teaching of Numeracy Concepts
According to NCTM(2008) ICT is an essential mathematics learning tool particularly in
this 2F' century. It is therefore imperative that athoolsensure that they provide

adequatelCT devices to facilitate effective learning of mathemafibsijvers, 2012)
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According to Drijvers (2012) a lot of stakeholders in education and researchers alike are
confronted by es$l@Tework ineeahanciognteachiigDamd learning of
mathenat i cs concepts?0 A number of studies ha
ICT in the teaching and learning of mathematics. One of the initialestwdinducted to
investigate thanfluence of ICT on the teaching and learning of mathematics was an

experimental study done by He{d998) inUSA.

Heid (1998) conducted an experimental study among first year university students on the
use of ICT in teaching mathematics. In this study, calculus concepts were taught to first
year university students. Theudents were also briefly taken through computational
skills at the end of the cose. The experimental group wagposed to technology
extensive calculus course while the control group attendesktne course but in a text
book and chalkboard environmentThe experimental group used ICT tools for
computational work while the control group performed computational tasks by hand. The
results of the study showed that the experimental group performed farbwtier in a
calculus test thathe control groupThe subjects in the experimental group reported that
ICT devices took over the computational tasks leaving them to focus on problem solving
skills. Drijverset al (2010) refers to this phenomenas the didactical tool function of

ICT devices in a mathemadictask situation. In addition, the gents in the experimental
group indicatedthat the ICT devices enabled therfeel more confident in the

calculations.
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This study was included the currenteview ofrelated literaturdecausef its historical
significance.lt wasone of the first leading experimental studieast examinedhe useof
ICT in the teaching and learning of mathematics. Bhislydemonstratedhe potential
capability ofICT in boosting performance in mathematicsoamg learners. Furtheore,
it strongly demortsatedthe idea of conceptirst approachin teaching mathematicsn
this approachiCT use puts more emphasis on teyelopmenbdf mathematics concepts
without undermining developemt of hand skills during teachifgarning process
(Drijvers, 2012) This approach helps the teacher lay more emphasison the

developmenbf mathematicgonceptdirst.

Ku et al. (2014) conducted a stud@y United States of America to establigihether
gamebased learning couldffect children cofidence and performance in mathematics.
The researchers employed an experimet¢sign to carry out this studin this study,
theexperimental group learnt mathematics in a digital ghased environment while the
control group learnt in a papbased éarning environmeniThe studyfound that there
was a significant improvement in the level of confidence towards mathematics in students
with digitalgamebased learning. In contrast, the students in papsed learning did not
significantly improve in teir level of confidence towards mathematits.fact low
ability students in papeaandpencil learning showed decreased level of confidence
towards mathematicd.ow confidence among students is one of critical reasons that
make mathematics learning a diffit experience. According to Brown, et al. (2008)
negative feelings towards mathematics make students get discourdgegarding

performance, the study found that bstbidents irdigital and papeandpencil learning
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contexts gained significant improveemt in mathematics performance, although the
digital-gamebased learning group achievedichmore than their counterparts in paper

andpencil leaning.

The study of Ku et al (2014) revealed thdigital games were found to enhance
confidence and performae in mathematics because they are goal specific, they give
immediate feedback and piide various levels of challenge. Ku et al (2014) argue that
specific goalsfunction of digital games gives students a chance to obtain a sense of
success. Immediate flgack plays the role of support aalbws students to seize their
own progress and move forward towards achieving their goals (Bello, 2014). The
different levels of challenge allolearners of different levels of ability to enter the flow
state (Ku et al2014). The results ofhis stuly mayonly applyto western countries
owing to differences in the soetultural and economic backgrounds that exist between
USA and KenyaFurthernore, this study did not consider the influence od a c ICE r s 0
knowledge ad skills on use ofCT in teaching matematics. The current studgdresed
this concern by f pofassional devetopmemt mfluentee theirbse r s 6

of ICT in teaching mathematics.

Mwangi (2014) conducted a study to establish availabéitgd access of computers to
teachers and pupils in secongdachools in Nairobi and Kiambeounties, KenyaThe
study employed descriptive survey design in whiIB teachers ah 375 students
participatedin the study.The study found tht there was isignificant use of computers

and the internet in the teaching and learning proddss.study alsdound thatin most
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schools, computers were mainiged for taching computer literacy skillather than
using them for teaching and learning purposeiSurthermoe, the study found that
computers were mainly used for administratwork in the schools particularly necord
keeping. Only28% of the teachersvere found to beusing computersfor learning
purposesMwangi (2014 attributed this state of affairs to teh e r s 0 rebussiek o f
competencies nessary for integration ofCT into their pedagogical activitieshis
study collected quantitativdataon the useof ICT in teachinghrough the use descriptive
survey. The current studyowever colleadboth qualative and quantitative data by use
of mixed method design. This desigmovided more comprehensive data the use of
ICT in teaching of mathematid®Icmillan and Schumacher, 2010). In additionixed
method approachoffered the researcheropportunitiesto use the strengths of both
methods to counterbalance the weaknesses of each titbesby increasing the

credillity of the findings for thestudy,

2.5 Teacher Training and Useof ICT in Teaching Mathematics

According to Puckett, and Cabuk (2004) temchs 6 acquaintance,
competency in selecting appropriate learning software and eventually using ICT in the
classroom instruction largely depends on teacher training and professional development.
Owing to the fact that the use ICT in classroomstruction is relatively new, many
teachers are yet to receive adequate training on ICT integration in their pedagogical
practices. Mingaine (2013) argues that professional development of teachers is key to any
successful implementation of technologyemation in the any educational program.
Cubukcuoglu (2013) investigated factors enabling use of ICT inthson Cyprus

secondary schools.h€ arget population iloded seven volunteer teachersomeof the
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public secondary school. Data was collectedugh teacher interviews. The participating
teachers indicated that there was lack of adequate traammgngteachers in the
pedagogical use of ICT in the classroom. The teach&as/iewedreported thaadequate
training of teachers was an importantabter in the use of ICT in classroom instruction.

The teachers viewed sufficient training as a necessity in the effective use ICT in teaching.
The teachers interviewed ggesed that the trainingf teachershould not just involve
improvement of ICT skif§ but should also provide adequate opportunities for teachers to
learn pedagogical ways of integrating ICT in the classroom. The sampi@dyo$even
Cypriot teachers used for the syudhight not have been adequate in generalizitige

study results to theKenyan situation The current studyhereforeemployed a much

bigger sample of teachetesachingn the lower primary schools.

Rastogi and Malhotra (2013) conducted a study in India toa mi ne t eacher so
towards ICT; level of their competence ICT skills; their experiences with ICT; and

how best they use ICT in their pedagogical practices. Purposive sampling technique was
employed to select 20 schools endowed with computers and internet facilities. In each of

the schools, 5 teachers teachirf @ade were sampled. Questionnaire, interview and
observation techniques were employed to collect both qualitative and quantitative data on
teachersdé attitudes, competencies in I CT a
successful integration ®€CT in classroom practice dependeéd r gel y on t eache]
competence in ICT knowledge and skills. It also found a strong positive relationship

bet ween possession of I CT knowledge and sk

in the classroomnistruction.Sadik (2008) argues thdid use of teatwlogy for learning
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purposes couldnly bear fruit if teachers possessed the requisite competencies necessary
to enable them use technology appropriately in the classidomever, he findings of
this stidy couldnot apply to the Kenyan context owing to the semitiural differences
between Kenya and India. Furthermore, this study did not focus on use of ICT in teaching
ard learning mathematics but generdibgused on the use of ICT in th& gradeacross
the curiculum. The current studyherefore mainly focused on use of ICT in the

development of mathematics concepts in lowenary schools

l nan and Lowther (2010) conducted a study
characteristics and famfs that influence their use of ICT in the classroom instruction.

The study foundhatt e ac her s & ¢ o mipad & gnificapt mituéncecon their c y
beliefs about use of I CT in classroom prac
strong influence on integration of ICT in their pedagogical practices. One possible
limitation of this studywas, although it included computer proficienaythin the
explanatory variables of t eac Hienotsconsides e of
ICT integration skills as a variable in its definitit®T proficiency The current studglid

not only consideteachesd b dQTiskills but also looked intb eacher sd pedag
integration of ICT into teaching of mathemat&sa construct defined in thigugly as

technological pedagogical and content knowledge.

Kagocha (2013) conducted a study in Nyer.
access to ICTs and their use in classroom instruction. The study found that most teachers

only possessed basic computbteracy skills mainly acquired through personal
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initiatives. Majority of the teachers did not possess knowledge and skills required to
effectively integrate ICT in their pedagogical practices. Pelgrum (2001) argues that the
success of any educationalogram depends largely on knowledge and skills that the
teachers (program implementers) posséhbe. study also found that despite availability
and access of desktop computers and internet, teachenetdadequately use them

their teaching. The studytabuted this state of affairs to lack of requisite ICT knowledge
and skills amongst the teachers and also lack of technical support in the use of ICT.
Furthermore, the study found strong correl
their actual usef ICTs in the classroom. However, the stulily not focus on ICT use in
mathematics but general integratiohICT into thelearning process. Furthermore, the
study used descriptive survey to eall data. The current study employatked methods
approab to collect both qualitative and quantitative data on use of ICT in development of

mathematics carepts in lower primary schools.

Tondeur, Krug, Bill, Smulders and Zhu (2015) conductedualy in Kenyan secondary

schools to explore integration of ICT the delivery of curriculumcontent The study

was carried out in four secondary schools withoetipus access to ICT facilities. The

study employed mixed methods approach to collect data from teachers, school leaders
and ICT ceordinators. The study fosed on the use of ICT in teaching with emphasis on

vision building, leadershig; ol | abor ati on, teachersdé expert
ICT resources. The study found that ICT was poorly used by the pupils. It also found that
none of the teachers wable to use ICT for pedagogy before the start of a teacher
Professional DevelopmelilPD) programme. A teach®&D was embedded in the study.

The dudy further found that the teacherenly started using ICT in their pedagogical
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classroom practices at thedeaf a twoeyear teachePD programme. The field notes and

results from the focus group discussions indicated that the use of ICT in teaching and
learning steadily increased after the PD progranifioedeur et al, 2015)rhe findings

of the study however inchted that the increased use of ICT devices was only limited to

the preparation of |l esson plans. The resu
expertise in the use of ICT in teaching as one of the major challenges hindering effective

integrationof ICT in the classroom practice.

In a nutshell the study found thathe objective of integrating ICT acrosgcondary

school curriculum hadot beerso far realizedTondeur, 2015)In the light of the study

findings, Tondeur and his colleagues suggesthat there was need to develapgobust

teacher professional estelopment programmes h a t supports dfeacher
approprate use of ICT in their teaching. Moreover, the researchers suggested that
teachers should be given opportunities to shase successes and failures, challenges
andnew discoveries (Tondeur et al, 2015). This stonly focused on the training needs

of secondey school teachers. Training needs of teachers teaching in the lower primary
schools were not given much attentioneTdurrent study therefore gave more attention

on thetraining needs of teachers the use of ICT in teaching mathematioslower

primary schools.

2.6 Support to Teachersin the Use of ICT in Teaching
Inan and Lowther (2010p their studyfoundtha t e a ¢ h ksuppdrtpadicularly a |

technical support had a s ifsqoutthe importancaefi nf | ue

40



ICT inteachingTeacher so6 beliefs i n teagher@subseguenta st r

use of ICT inteaching

BuabengAndoh (2012)eviewed literature on factors influencing teacbadoption and

use of ICT in teaching. He found thtgacherd adoption and ritegration of ICT in
teaching was influenced by schatiaracteristics, teacher professional developraadt
techncal and leadership support among many other factors. He argusshbatfactors

help teabers to improve their attitudess the use of ICT in the classrooccording to
Cubukcuoglu (2013) school factors influence accessibility and use of ICT facilitie
Furthernore, BuabengAndoh (2012) arguedhat teachers require technical support in
their use of ICT in delivery of school curriculum. Jones (2004) reported that lack of
technical support to teachersusang ICT leads to breakdown ofICT toolsconseqently
resulting in learning interruptions. BECTA @40 indicated that there wasgeneral lack

of technical supporin British schoolswhich resulted in fustrations and apathy among
teachers. Tong and Trinidad (2005) amjtieat lack of technical suppomakes teachers

to become frustrated resulting in their unwillingness to use ICT in teaching. Buabeng
Andoh (2012) also found that leadership support was a necessity in the integration of ICT
in teaching and learning. SimilarlyAnderson and Dexter (2005pund that school

leadership was a strong predictor of ICT use in teaching.

Kiunga (2014) found that the level of use of technology by physics teachers in Tigania
SubCounty was very lowThiswasat t ri buted to teacherds | ac
embrace technology integration the teaching ophysics. This studyurther revealed

that although teachers and students hdetjaate access to computdphysics teachers
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generally lackedbasic computer sks. Therefore, majority of them did not uaeailable
computers in the teaching of physics. In another study, Wanjira (2010) found that
despite the fact that teachers in Narok and Bomet counties had access to corhpyters, t
did not use them foteachng purposesTherefore availability and acces® computers

did not tanslate into their use in teachimgyccording to Tondeuet al (2015)teachers
alone cannot manage the challenge of effectively integrating ICT in the tedeainmg
process. Integration of ICT in the classroom practice callgdod school leadership,
technical support and collaboration with other professionals. Stoll (1999) strongly
advocated for development of a shared school vision on ICT usechirtgand learning
based orunique needs of each school. Tondeur et al (26tf)hasized the importance

of supporting teachers in the course of improving thgpertise in teaching with ICT
Tondeur and colleagues further ardubat this kind of support should go beyond the
mere organization of training sessions for teachers tprawe their technical
competencied.ikewise, Krug and Arntzen (2010) arguthat the pedagogical challenge

of using ICT in teaching calls for teachers not only to acquife $€ills but also to
understand most importantly the methods of teaching usingtéCdnhance learning.
Information on the kind of suppoteachers teaching in tHewer primaryschools in
Kenyaget intheir use ofiCT was scarce. The current studgughtto establish the kind

of support teacheteachingower primary schoolsm Mombas get in thér use of ICTin

teaching mathematics

2.7Influence of UsingICT on Teaches 6 P eichlaPactiges
Drijvers, Doorman, Boon, Reed and Gravemeijer (20d@ducted a study in the
Netherlands to investigatgpes of orchestrations teachers eleged when usingCT in
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the teachng of mathematicsDaa consisted of 38 vide@corded mathematidessons
conducted by three teachers. Data also includedsitves of these three teachers that
were collected through questionnaires and intervie@snseuently, data was analyzed
using qualitative analysis techniques to identify the orchestration techniques teachers

employed in thee use of ICT inteaching mathematics

Six orchestration types were identified through a combination of trrorgn and des-
driven analysis techniques. The sischestration typescluded the following: Te first
type was ¢chnicaldemo orchestration technique whiokolvesthe teacher projecting an
ICT digital screen dring themathematic¢esson and it allowekkarnersa follow his/her
demonstrations. Secontype identified in this studywas the explain-the-screen
orchestration techniqué&his orchestration techniquevolvesthe teacher explaining to
the whole class whatas happeningn the ICTscreenthat wa projecéd to thewhole

classto observe.

The tird type was ihk-the-screen orchestratiotechniquewhich involves the teacher
stressinghe relationshighat exist between information projected on the Ecileen and
how thiscould berepresented in a conventia learningenvironment of using telboks
and chalkboard. In this techniquéoth the chalkboard and computer screen amade
visible to learners during the mathematesson. Thedurth type was discusthe-screen
orchestratiortechnique that inmvesthe whole class discussimgathematics problems
projected on the digitadcreen. Drijvers et al (2010) argubat the discussios that are
held in an ICT environment arenore rewardingthan those done in a conventional

chalkboardtextbook environmentThis could be attributed to the fact that an ICT
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environment, suggestis for different representatioéd techniquessathey emerge in

the discussiortould easily be tried out witlexpeditiousfeedback.The chalkboard and
textbook learning environmentsay not provide this kind of feedback to the learners.

The ffth type was speaindshow orchestration ¢anique. This technique involves
effective use o6 t u d e nt s dn emhanairsgdeadhinggand learning of mathematics

by identifying and deliberaty usi ng st ude nt mathematmsclkssrodnu r i n g
discussionFinally, the sixth type was a unique technique referred to aShieepaat-

work orchestration techniqué&his techniquanvolvesa studengenerally reémred to as

Sherpa being allowed to useeomputerto carry outtheteaher 6 s i nstructi on
amathematics problem. In thisctenique, the classroom settings arganized in sth a

way that astudentis in contrd of usingICT devices while all the other students follow

that particularstudentard the teacher easily. Sherpa cobkl any of the learners in the

mathematics class.

This studyfound techni@al-demo orchestration as theostcommonlyusedtechniquein
teaching mathematics. In the pastervention interviews after the lessoribe three
teachers unanimously agreed that techrdesho technique was usefull because it helped
children familiarize themselves withasic ICT techniques. The results of gtedy also
found that spotandshow and linkthe-screen orchestration techogs were frequently
used by the teacheis teaching mathematicsSharpaatwork orchestration technique
was howeer found to be the least usedtaaching mathematicsOwing to the socio
cultural difference between Netherlands and Kenya, the findinggsostudycould not

be generalized to the Kenyan context. Furtiame the sample size of three teachibat
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was used for study was too small to entertain that kind of generalizatlemcurrent
study thus was carried out in Mombasa using a much biggample of teacherso
examine orchestration techniquést they employed in their use of ICT ieachng

mathematics

Chrysanthou (2008) conducted a case study in Cyprus to explore the potential of
Geogebra Mathematics Learning Software in teaching matfiesrto &' grade students.
Geogebra is a form of freepvailable, opersource educational mathematics software
that provides tools for visualizing mathematics ideas (Chrysanthou, 2088)software

is used to teach mathematics by linking geometry @&gdbra in a single easy to use
package. This software is easily available on the internet and covers content from
elementary to university level (Chrysanthou, 2008). The study targeted one teacher with
her 16 children in the"8grade. Data was gatherdutdugh observation of lessons that
were videerecorded, teacher interviews and student questionnaire. Data was qualitatively
analyzed using sociconstructivist theoretical lens. Consequently, three broard themes
emeaged from the analysis namelylaSsroomorganization and manageent, cognitive

amplification and student attitudes.

Under the broad theme classroom organization and manageheestudy found that the
Geogebra Softwarérought about changas the classroom environment that was a
departure fom normalroutine. The use of ICT iteaching mathematics was viewed by
teaches and studentslike as a break frommormal classroomoutine. Thisconsequently

contributed in making mathematics lessons more interesting and enjoyable to the learners
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(Chrysanthou, 2008). The software was also fwio enhance productivity iclassroom
activities. The participanteportedthat thesoftwareassiseéd themin savingtime while

at the same timboostingthe number of examples given in a singlathematicdesson
Finally on this theme, thstudy found that the software was able tiansformthe
relationsip between teachers and learnarsthe classroomGeogebra Softwarevas
found to assigrthe teacher the role of source of information in wistidents sought
clarification and guidanc&om the teachealthoughthe programme utilized the learner
centred approach. The students explored mathematics t®nicegroups as the teacher

providedadvise and support in the background.

The second broad theme that emdrffem data analysis was cognitive amplification
(Chrysanthou, 2008)Geogebra Software was founditottressand enhance learning of
mathematics concepts. Pea (1985) asghat Geogebra providepowerful cognitive

tools that improvdearner$ ability to construct knowledge thereby opening up new
possibilities of thought and action. The study found that the software was able to help
students to improve in their areas of weakness, correct mistgkasrateaccurate
results, conceive novel ideas andenhane attention and concentratiofChrysanthou,
2008) Furthermore,it was found that thesoftware increasedpportunities for low
achieving studentgo actively participate in mathematidsssors. In addition, the
software helped learners to adduceathematis features by generating visual
representation of mathematical figutearnt The students were able to enlarge or shrink
shapes in order to reflect on the mathematical relationships, discover patterns, thus

constructing mathematical knowledge.
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Finally, on the third broad theme of student attitude, the software enabled the students to
engage in activities that investigated, interacted, discovered amyplecated with peers in
learning mathematic§Chrysanthou, 2008)According to Chrysanthou the students
characterized the mathematics lessons as fun, easy, exciting and pleasurable. The
softwarewas found to be endowed with capaditymakingmathematicdearningeasy,
attractive and enj@ble. It alsoincreasd student engagement and autonomythair
leaming of mathematics. Papert (1994) assdthat the bestpractice inlearning take

place when learners takeharge of their own learningAgalianos, Noss andVhitty
(2001)posiedthat when students work on a computer they develop more control of what
they do than those solely rely on the teacher as the only source of knowledge. This is
because a computer gives students opportunities to try out.tfihgsfindings of this

study might not have applied to the Kenyan context because thie sociccultural
differencesthat existbetween Cyprus and Kenya. Furthermore, the sasipéf only

one teacher and 16 puptsuld not havebeen sufficient in generalizinghe findingsto

the use of ICT in teaching mathemaitysotherteachers.

2.8 Determinants of Use and Nonruse of ICT in Teaching Mathematics

The following factors have been foutalhinder the use dCT in classroom istruction:
Lack of teaching experience with ICT tools; lackte¢hnicalsupport in the use of ICT
for instructionalpurposes;dck ofa help in managinghildrenduring ICT use lack of
ICT specialist teachers to impart ICT skills in childramd inadequate ICT resources
finances and time to successfully integrate ICT tetching(Mumtaz, 2000)According

to Mumtaz (2000) théollowing factorsencouragdeachers to use ICih their teaching

Teacher sbo moti vati on and C 0 mm® @admmiment tot o st
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professional development; administratigsapport in the use of ICT in teaching and

learning as well as adaate accessf ICT tools to both the teachers and learners alike

Cubukcuoglu (2013) conducted a study in Northern Cyprus to investigate factors
enabling use of ICT in teaching. The study targete@rsesecondary teacher volunteers
from a school that wasonvenientlylocatednear the researcher. The scheelected for
the studywas a public maintained institutiqggrovidedwith adequate ICT facilities for
learning purposes. Theesults of the studwere coded into three categories as: school
factors, tedger factors and additional enablers of technoldggck of access to the
computer roomemerged as a strong factor déming the use of ICT in teaching
(Cubukcuoglu,2013) Thethe teachers who participated in this studgortedthat the
school had only am computer roonthat was usually usefbr teachingbasiclCT skills.
Therefore accessibility to the computeomfor the purposes of curriculum delivemas
rather difficult. Moreover,the study foundhat no time schedulewas put in placeto
facilitate poperuse of thecomputerroom. According to Forgasz (2006) availability of
computer roomffer ample opportunities for effective use of I@Jolsin teaching and
learning. Theeachers who participated in the stymtynted outhat had they been given
amble opportunitieso regularlyaccess the computer rodhrough an organizelooking

system they would havexplicitly used ICTtoolsin theirteaching({Cubukcuoglu2013)

The other school factors that emerdeam this studyasenablers ofCT usein teaching
were availability and access to adequate ICT devices, adequate opportunities for teacher
training and theschoolp r i nci p a towssds ase 6fiGTu dien t eachi ng.

beliefs n the benefit®f using ICT in teaching and learning processerged as the most
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important teacher factor enabling use of ICTthe classoom Cox, Preston, and Cox
(1999) argue that it is important for teachers to be conscious about the benefits of using
ICT in the classroom. This is becauskelpsthe teacheraotjust to use ICT for the sake

of it but to useit for the benefit of learners. The findings of this study cawtl be
generalized to the Kenyan context because the sample of one public secondary school
selected from Nahern Cypruscould have beeadequate. Theurrent study employed a

much biggersample consisting 6 teachers teaching in lowesrimary schools in

Mombasa, Kenya.

Tondeur et al (2015)nvestigated thedetermints of ICT use in the teaching across
secondary school curriculam Kenya. The study explored the use of ICT in classroom
practice with focus on school vision in the use of ICT, school leadership, collaboration,
teacher8expertise and access to adequate ICT resources. The study found that the use of
ICT in teaching ad learning was insigniant. These state of affairs werattributed to

lack of proper vision on the type and use of technology in the schackspt access to
electricity in theclassrooms and frequent power breakdown in cases where there was
electricity. The study also found that access to appropriate and supportive infrasture in
the use of ICT was generally lacking in the schools. This study identified a range of
chall enges in the wuse of I CT in teaching.
to facilitate childcentred ICT use in learning, lack of time and large number of pupils per

class.

According to Tondeur and colleagues, teachers alone cannot manage the challenge of

effectively integrating ICT into the teachibgarningprocess (Tondetet al, 2015). They
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arguel that effective integration of ICT into classroom instruction calls for good school
leadershp and support and collaboration withther professionalsin this regard
therefore Stoll (1999) emphasized the importance of developisgased school vision
based on unique needs of eacid everyschool. Theaesultsof this study shedhorelight

on factors that encourage or hinder successful integré@dninto the teachinglearning
process. This study howeverainly focused on secondaschoolsthat had no previous
access to ICT resourceBhe results of this study therefateuld notapply touse of ICT

in lower primary schog with previous access ICT deviceBhe current studyhus
examined factors that encouraged or hindénediseof ICT in teachingmathematics in

lower primaryschoolsalreadywith ICT tools meantor learning purposes

2.9 Summary of Literature Reviewed

Literature reviewedrevealed that there wasidespread use of ICin the teaching of
mathematicsn USA and European countrieStudies conducted on the use of ICT in
teaching and learning of mathematics in the Kenyan context are limited. Furthermore,
studies conducted on the use of ICT in teaching and learning of mathematics have mainly
focused on secondasghools.There has been little focus on use of ICT on development

of basic mathematics concepts in the lower primary schbiésature reviewed further
indicatedthatavailability and access to ICT resourckd not autanatically translate into
integraton ICT in teaching and learning of mathematics T e a ¢ h eomet@nciéesC T
and technical suppotbwardsuse of ICTwere found to be among themajor factors
encouraging or hindering t Eareidlimitedfécusans e o f
strategesused inintegratinglCT tools in supportingeaching and learning particularly of
basic mathematics conceptsiterature reviewedalso revealed that mostudies have
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mainly used experimental and survey methods to collect quantitative détawse CT

in teaching and learningHowever, imited studies haveemployed mixed methods
approach taollect comprehensive datfaat gives deep insiglain how ICT tools areisel

to enhance learning ithe classroomThe current study thereforemployed mixed
metlhods approach igathemg comprehensive qualitative and quantitative data on the
leveland manneof use of ICTtoolsin the teaching of mathematicencepts in the lower

primary schools
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CHAPTER THREE

RESEARCH DESIGN AND METHODOLOGY

3.1 Introduction

This chapter focues ondescription ofresearch design andcale, target population,
sampling techniquesand sample size determinatianThe chapter further describes
research instrumentgjlot study, validity, reliability anddata coléction and analysis

procedures employed foe study.

3.2 Research Desigand Locale
This sectio describes the research design and data collection techniques employed for

the study. It also describes the location where the study was conducted.

3.2.1 Research Design

Mixed mehods research design which involveal combination of quantitative and
gualitative data collection and analysischniquesvas adopted for thistudy. Hudson
(2012) asserthat mixed methaglresearch design involves the integration of quantitative
and qualiative approaches within a single studyccordingto Johnson and Christensen
(2010) mixed method design involves a combinatbtechnique®f collection, analysis
and interpretation of both quantitative and qualitative data at different stages aralrese
study. In thisstudy,both quantitative andualitative methodwereincorpaated in such a
way that the researchaadoped a questionnaire technique (structured survéy)
gathering quantitative datahile semistructured interview and observatitechniques

were used to gathgualitative data oteachers use of ICT in teachingathematicsin a



social science researslich aghe current study, no singl#ata collectiortechnique is
ideal (Chrysanthou, 2008)This is becauseaeh technique has paotial strengths and
weaknessesThereforethe researcher usedixed methodsesearchapproachto enable

him to use the strengths of both methods in offsettimg weaknesses of each other.

The study adopd mixed methods design because by using both tqaawve and
gualitative techniquesequentiallyto examing e a c bse of EJoin teachinghumeracy
conceptsit offered more confidence in the validity and reliability of the findsnty also
minimized errors hat mighthave occurred as a result of doying a single method
approach.The current study particularly employed Explanatory Sequential Mixed
method design in whictata was collected in two phasesiatitative data was collected

in the first phase and qualitativata wasthen collected in tle secondphasein order
gather more information useful explairing the quantative dataThe qualitative data
collected in the second phase of this study mainly focused on the initial findings and
explored them in more deptlrigure 3.1 depicts the seence of events during data

collection and analysis
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{ Quantitative Data 1 Identify quantitative results to
Collection and Analysis explore further

\ 4

1 Identify people who can help
explain the results

1 Interpretation of how 1 Qualitative data collection
qualitative results explain and analysis
quantitative results

A

Figure 3.1: The Explanatory Mixed Method Design

Sour ce: Re s e a (Ashipeor2@8) own wor k

This studywasalsoa crosssectional research mhesign anchature According to Bryman
(2008) crosssectionalstudy entailscollection of data on more than one case at a single
point in time in order talevelopa body of qualitative or quantitative datarglationto

two or more variableander studyto establishpatterns of association wariation.Figure

3.2 depicts a diagram showing steps forcrmsssectional research desighat were

followed in this study.
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Research Population

Teachers and pupils in the lower primar

Purposive and Simple Randddampling

| Samﬁle |

Pilot Stud
Research Instruments

Subjects _ _
Data Colletion Questionnaire

-Teachers T H |

Data analysis, description and interpretations

\ 4

Quantitative analysis Descriptive and Inferential statistics

| Summaﬁ, Conclusion and Recommendations |

Figure 3.2: Diagram Showing Crosssectional Research Design for the Study

Source Adopted from Bryman (280 P. 166.

3.2.2 Locale of Study
The study was carried out in Mombasa County, Kenya. Mombasa County was selected
for the current study becaus®ny public primary schools hadquired ICT devices for

instructional purposes. According Uwezo Report (202) approximately 50%f&schools
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in Mombasa County hadonputers forinstructionalpurposes. Furthermore, the quality

of education at the Coast where Mombasa Counsyjtuatedis particularlywanting due

to high teacher to pupil ratio (TPR). The GovernmmeinKenya (2006) envisioned that
integration of ICT in education would go a long way in addressing the challenge of high
teachepupil ratios consequently improving the quality of education in public primary
schools. There was therefore need to addressidgbue of quality of education in
Mombasa through use of ICT in theathinglearning process. One way of doing this
was by examininghow t e a ¢ h edrl@Tdtools im enhancing learning afumeracy

conceptsas well as factors encouraging or hindering teebsequent use

3.3 Target Population
The study targetedll the public andprivatelower primary schoolsh Mombasa County.
Therewere approximately 88 public and 348 private primary schdblalso targeteall

the teacherteachingn thelower primary schools in theaunty.

3.4.0 Sampling Techniques and Sample Size
This section describes thechniquesused to selecthe sample for the study. it also

describes how the sample size was determined.

3.4.1 Sampling Techniques

Purposive sampling teclque was employed to select both public andvate primary
schoolswith ICTs for instructionapurposesSeventeen ()public and twentythree(23)
private primary schools in Mombasa County wi@T facilities were purposively

selectedor the studyPumposivesampling procedures ensutat only typical and seful
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cases are selectddr a study in this case schools with ICTA purposivesampleis
selectedin a deliberate and nemndom fashion to achieve a certain goelpurpose
(Cohen and Manion, 189. Further, Johnson and Christensen (2004) state that
purposive sample aims at selecting information and seekingidateases for irdepth
study to investigate meaning, intezmtions, processes and theory. Thteaches
teaching in the lver primary (one fromeach of the grades 1, 2 and ®erepurposely
sampled from eachf the schoos to participate in the surveyn the event that achwml
hadmore than one teacher in eachtloé three lower gradethen only ondeacher was
selectedfrom eat using simple random sampling procedur€sirthermore, simple
random sampling technique was employed to select §g&yé@achers from the nineteen
(19) who hadindicated that they used IGTh teaching mathematics. The seveachers
were further subjeced to postjuestionnairemathematics lessombservatios and

interview to gather qualitative data.

3.4.2 Sample Sizd&etermination

A samplel20 teacherdeachingin grades 1, 2 and ®as selectedrom each of thed0
primary schools fronMombasa County fothis study. The schools wesampled on the
basis of having ICT facilities for instructional purpos&dine (2005) recommends a
sample size of 100 150 cases to ensure a fair level of multiggr normality. The
sample sizdor the current study satisfil this guidelineand therefore it wadeemedbe

adequateTable 3.1 shows the sample size for the study.
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Table 3.1: Sampling Frame for the Study

Mvita Sub- Kisauni Sub- | Changamwe Sub | Likoni Sub- Total
County County County County
Total | Samplg Total | Sanple | Total | Sample | Total [Sampld Pop |Sample
SchoolPublic| 26 4 22 6 21 4 19 3 88 17
S
Privat| 84 6 88 4 90 6 86 7 348 23
e
Total sample 10 10 10 10 40

3.5.0 Research Instruments

Threeinstruments weremployedo collect data for thetudy. They includéthe Teacher
Questiomaire (TQ) ObservatiorProtocol (OPand Teachersé I ntervi e\
These instruments wereonstructed considering widely accepted core indicators of
measuring technology in education (UNESCO Institute of Statistics [UBRI9)2 The

rationale for using global core indicators for measuring technologies in education is
useful in formulating a framework for collecting cresstionally comparable data on
technology use in education (Partnership on Measuring ICT for Develop20d). The

three instruments are discussed below:

3.5.1 Teacher Questionnaire (TQ)

Teacher questionnaire wased to collect data from the teachers. Timsthod was
selected based dhe understanding that th@opulationunder consideratiowasliterate,
large and information solicitefdlom themcould easily be described in writingThe TQ
wasa five-part closedended questionnaire that wased to collect quantitative data on
teacher sd use ontimeracgcbreeptsimthe tlogver @rimany gchoals
Teachers tookapproximately 30 minutes to complete filling the questionn&legt A of

the questionnaire hadquesti ons capturing teacherso d
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information captured irthis sectionincluded data on teachers age, gender, level of
education attained, teaching experiencegeerpce with ICT deviceand trainingn ICT
use Items inthis section of the questinaireincluded both opeended and closeended
guestons. The teachers responded onitm on competence in teachimymeray
conceptsby using a foupoint likert scale ranging from excellent, very good, good to

weak.

Part B of the TQcapturel dat a on t e aclCE devigesinateachmg s t o
mathematicsThe teachers responded to each ICT device indicated by tickingf dhe
following responses: not available, available in the computer laboratory, available in the
classroom and available in the offida.Part C of the TQ, teachersesponéd to nine
statements capturingata on their actual use of ICT resourgeseating mathematics
conceptsThe teachers were required to tick in one box for each item with the following
responses: never, once per term, once per month, once per week, a few times a week and
finally, daily. In Part D, teachers responded to nitemsof the TQcapturing data on

their technological, pedagogical and content knowledpeyrespon@dto items in this

section by ticking one of the followinlikert scalealternatives: No competence, little
competence, not sure, moderate competence and nongbetencePart E of the TQ
concermed gathering data on management and supgmeén to the teacherby their
schoolsin their use of ICT devicesin teaching mathematicsoncepts in the lower
primary. They responed to four items by ticking one of the altatives given: Clearly

no, mostly no, not sure, mostly yes and clearly yes.
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Coding instructions for the Teacher Questiaire werea s foll ows: On
demographics the coding wadale=1, Female=2. Age: Below 20years=1;3lyears=2,
31-40years3, Above 40years=4.Level of education: Certificate=1, Diploma=2,
Degree=3, Masters=4Teaching experience: Below 10years=11-20years=2, 21

30years=3, 3U0yeara=4, Above 40years=5.

Acess to computer and internet at home: Yes=1, No=2. Experience withBEIdw
Syears=1, €@l0years=2, 115years=3, Above 15years=4. Mathematics competence:
Weak=1, Good=2, Very Good=3, Excellent=4. ICT training: Yes=1, NO=2. Place of ICT
training: Self initiative=1, Seminars/Workshops=2, Commercial College=3, Teacher
Training College/University=4. Availability of ICT resources: Not Available=1,
Office=2, Computer Lab=3, Classroom=4.

Use of ICT in teaching mathematics: Never=1, Once per term=2, Once per month=3,
Once per week=4, Afew times a week=5, Daily=6. TPACK knowledger N
competence=1, Little competence=2, Not sure=3, Moderate competence=4, Much
competence=5. Management and support: Clearly No=1, Most No=2, Not Sure=3,
Mostly Yes=4, and Clearly Yes=5Appendix | is the sample of the ®@&acher

Questionnée instrumentfor this study.

3.5.2 ObservationProtocol (OP)

The researcher employetservationtechniqueto collect qualitativedata on use of ICT

in teaching mathematics from teachers who had indicated in their questionnaires that they
employed ICT in teachingSeven mdtematics lesson episodes/olving seven lower
primary school teachers in seven schools were obsanetdideerecorded Thelessons
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werevideorecordedin orderto freethe researchdrom the need to take detailed notes.
Observation is a powerful todh&t affords the opportunity to gather live data from social

contexts as they emerge (Simpson, 2003).

According to Simpson (2003) observation technique also enables the researcher to get
inside situations and observe directly what is actually happenintheoground; thus
gathering more accurate and credible data (Cohen, Manion & Morrison,. 2007)
addition, Simpson (2003) asserts that observation is a robust research technique for
gathering data. It gives direct access to social interactions as welingsable to enrich

data collected by use of other techniquBEse OP was also very helpful in bridging the

gap between what teachers said and what they actually did. The researcher assumed the
role of a participant observer. Participant observation givesesearcher the chance to
study behaviors and at the same time be friemdtls participants so they do nakeat

him as an intruder (Simpson, 2003).

3.5.3 Teaches Interview Protocol (TIP)

Teachersvho hadindicatel in the Teacher Questionnaire thihey usd ICT devices in

teaching mathematics were furthaubjected toan interview immediately after lesson
observation. Cannell and Kahn (1968) define interview as a conversation between two or
more people with the purpose of gathering data relevantesearch on content
determined by research objectiv83P wasa semistructured interview procedure that
comprisé of eightitems. This toolhelpedin generatingjual i t ati ve data on

of ICT in teaching mathematics concepts. Thel wasalso used to triangulate data
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generated through the Teacher Questionnaippendix llis thesample of the &achers

InterviewProtocol instrument for this study

3.5.4 Pilot Study

To determine the suitability of thhesearch instrumentsr the current stdy, a pilot study

was conductedTwo schools were purposively selectedthe pilot studyon the basis of
having ICT devices for learning purgss One of the schools wasblic and the other
onewas private. A sample of 6 teaels teaching in the lowerimary section were
randomly selected, 3 fromach of theschoolsselected According to Robinson (2002) a

pilot study is a smaidscale version othe real studyto check thefeasibility of the
proposed researcfhe pilot study helped to check the langeaused in the research
instruments to ensure that it was clear enough and appropriate. The pilot study also
helped to identify vague and ambiguous items for necessary adjustments before the actual
study was carried out. Yin (2003) asserts that a pilotlyshelps the researcher to
improve data collectioplans in terms of data content and procedures. As a result of the
pilot study conducteds number of adjustments were made to the research instruments as
well as the entire research desighe two schoolshat were selected for the pilot study

werenotincluded in the actual studyg avoid the effect of prenstrumentsensitization.

3.5.5 Validity

Experts were used to check the vijicof the Teacher Questionnaire and the Teacher
Interview Protocal The researcher with the help décturers from the Bpartmentof
Early childhood Studies aind expertsrom ICT Authority checled for content validity

by going through each item of the questiommaio establish whether they were
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generating the required das&cording to the research objectivé@$e items that were
found not adequate in generating the required informati@ne dropped and othenore
appropriateitems were suggested thawere able to generatgseful data to address the
research questions. McMih and Schumacher (2010) suggest that it is necessary to have
expertsexamine the instrument items in orderjudge their representativenessrther,
respondent validityvas established bgoing through the answers given by respondents
during the pilotstudyto ascertain accuracy and credibility of the information gittems

that generated ambiguous and vague responses were revised accordingly.

The validity of the resultswas also established throughatrgulation technique.
According to Onwuegbuzieliao and Bostick (2004) triangulation refers to the use of
multiple approaches involving both qualive and quantitative research techniques. The
current study employed the use of mixed methods approach to collect arzkatetly.
Hudson (201 argue hat mixed methodapproach to research ensures triangulation of
the study outcome. Furthermore, Lincoln and Guba (1985) view triangulation as a mode
of improving researcloutcome and making data integpation credible. In this study,
three forms of trianglation suggested by Denzin (1977) were perforniedst, daa
triangulationwhich involved the use @& combination of data sources to check validity of
the research procesgs performedin this study, data wasollectedthrough teacheés
self reports ging the Teacher @@stonnaires. More data was then collected through
voicerecorded interviews and videecorded lesson observationsSecond, theory
triangulationwas performedn which multiple perspectives were used to interpret the

study findings. Thid, methodological triangulatiorwas performedin which both
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gualitative and quantitative techniques were employed to gather and analyze data.
Finally, the investigate triangulation was used during pilot study to validate the
interview instruments. Invagator triangulation involves use of different investigatars

observers

3.5.6 Reliability

The reliability of the Teacher Questionnaire was establisttedugh estretest
proceduresin order to check for its stability and consistey. The instrumentwas
administered twice to the same group of teacimeassparof two weeks. The scores from

the two administrationmasc or r el at ed using Pearsonés Pr o
efficient. Internal consistency of the questionnamesmeasured using Cronbeh 6 s al pha.
Cronbacho6s a washoapued usingfthe SPSSrptogram. Nunnally (1978)
suggests that reliability coefficient of 0.7 or higher is a satisfactory level of an
instrumentos reliability. He hoveast@%in r ecom
settings where important decisions &webe made with respect to specific tests. In the

current study, the instrumentgere accepted as reliable if they attatha coefficient of

0.8 and above. According to Bowling (2009) reliability in @sé is synonymous to
dependability, consistency, reproducibility or replicability over time, over instruments

and over group of respondents.

The scores from the two administrations of the questionnaire were correlated using
Pearsonds Pr odlationt Codfficiene nrhe inStcumentewas found to be
positively correlated at r = 84 using Pearsonds Moment Cc

shown on thle 3.2 Research instruments are normally accepted as reliable if they
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correlate at r = 0.8 and above. Téfere the questionnaire used to collect data for the

current study at r = 088 was accepted as relialdlata collection instrument

Table 3.2: Pearson Correlation Coefficient for TesRetest Results

15T ADMIN. 2'° ADMIN.
157 Pearson Correlatio 1 864"
ADMIN. 54, (2tailed) 000
N 6 6
2\P Pearson Correlation 864" 1
ADMIN. gi5. (2tailed) .000
N 6 6

**_Correlation is significant at the 0.05 level@iled).

The internal consistency of the Teacher Questionnaire furdiser establshed using

Cronbachos Al pha coefficient reliability

information about the relationship between individual items in a scale in order to
correlate among et hemse

determine how items

guestionnaire computed after the pilot study is shown on tables 3.3 and 3.4 below.

Tabl e 3. 3: CrRelnbiltysthtistiss Al p I

Cronbachos A No. of ltems

.890

Inthisst udy, the Cr onbach¢asinditaedan tdeva3sPallano und t

(2005) indicates that an instrument with Alpha value of above .7 is considered reliable.
Further, Cronbachos Al pha for the four i
computed as shown on table 3.4. These figures give an indication aédghee to which
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each item correlates with the total scofiéhe Alpha for items measuring teacher
demographics was .82, ICT availability was .86, ICT use in teaching mathematics was
.75, items for technological pedagogical and content knowledge (TPACK)8&amd

items for ICT supportwas .89 Pal |l ant (2005) ar guethata hat
researcher should consider removing items whose alpha values are less than .7 from the
scale. Such items araid to be measuring somethingdfeient from whathe scale as a

whole is measuring.

Tabl e 3. 4: Crlem-botacRel@akslity Sthtiptinsa

Cronbach

Scale if ltem |Scale Variance |Correlated Item |.
if Item Deleted

Deleted Item Deleted |Total Correlation
domographics | 1477 | 28671 75 863
ICT availabiity ' ' '
ICT use in maths 13.81 26.657 752 747
TPACK knowledge 11.87 27.838 .784 .857
ICT support 14.66 29.424 745 .893

The alpha values for items of the Teacher questionnaire used for the currgnveted
considered reliable at arverage of alpha value of .84. This figure is way above the

minimum value of .7 required to declare an instrument reliable.

3.6.0 Data Collection
This section describes field procedures followed and logistical andletbitsideration
adhered to during the studyhd section also describes stages through data was

subsequentlgathered
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3.6.1 Research Protocol and_ogistical Considerations

The researcher sougpérmission from relevant authorities to carry outd¢heentstudy

in the month of September, 201f@rst, the researeinsought a researgbermitfrom the
National Council of Science, Technology and InnovaiN\COST]I) to carry out the
study after approval of theresearchproposal by theGraduate &hool of Keryatta
University (Appendix V). Appendix V and Appendix Vlare copies of Research
Authorization and Research Permit respectively from NACO¥ié. researcher with the
help of the permifrom NACOSTI soughtsubsequenpermission to conduct the study
from the Mombasa CountZommissioner as well as the Coumyector of Education
Subsequently, with the permit from NACOSTCounty Commissioneand County
Director of Education, the researcher soug
Kisauni, Mvita, Clangamwe and Likoni subounties. Finally, the resesher met head
teachers ofvarious schools sampled for the study to brief thebowt the naure and
activities of the study. Theesearchethen briefed the teachers about the nature of the
study and infamation being sought in ordelo obtain informed consent for their
participation in tle study. The participds signed a consent form as a confirmation for
their paricipation in thestudy. Appendix lllis a copy of the research consent farsed

for thestudy.

3.6.2 Ethical Considerations

The study wasonducted professionally aradl ethical prirtiples that govern research
studies involving human beingwere observed First and foremost, the researcher
obtaired informed consent fronthe teachersvho had leen selectetb participate in the
current study. The participants were given adequate information how data would be
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gathered and usedh@& researddr did not patake inany form of intrusion into clasoom
practice in the schools under studyhe respondet wede assured that thaolentities
would be protectedand that the information they sharedtreated with utmost
confidentiality. E@ h par t i c i vwaanespdrted ap moipartigigagt was reduioe
indicate their names on the instrumeri'seudonames wereaisedin the analysis of the
results to protect participants identityhe researcher also sought permission from
parents and school authorities to observe mathemiass®nsin the classroomsNo
teacher was foed to participate in the studthey voluntarily took part in the current
study. Additionaly, all participants wergiven the option of choosing withdraw from
the study without adverse consequencebinally, this thesis report has been
complemented by referenced sources duly ackrogyelé. All text, data (including
spoken words), graphics, picturbserrowed from other sources, including the internet,
have beerspecifically accredited and references cited using current APA system and in

accordance with anplagiarism regulations.

3.6.3 Actual Data collection

Data was collecteduring the month of October, 20i6two phasess follows:

Phaseone i This phase involved collection of quantitative data from the teachers using
the Teacher Questionnare. The researdhistributel questiomaires tothe teachers
teachng in the lower primary schoolsvho then filled them in their respective
institutions This exercise was conducted during #feernoonsessiondetween 00 i

4.00 pm in order to minimize interference radrmal learningsessons thatwas mosty

donein the morning between 8 am and i@nin majority of the schools. The exercise
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of filling questionnaireconsumdappr oxi mat el y 30 nMaloablé e s

time.

Phase twoi The second phase of the current study involgathering qualitative data
from classrooms and teachers using observation and interview procethisephase
helped to generate qualitative daltat focusedn findings of phase one and explored

them in more depth. This phase involved collecting datevo stages as follows:

1% Stagei In this stagethe researcher identified teachers who haticated intheir
guestionnairgthat trey usel ICT devices in théeachng of numeracyconcepts in lower
primary. Nineteen (19) teachers from seven schdotkree public and four private)
indicated thathey used ICT in teaching numeracy concepx of the teachersailed
from public primary schoo$ while thirteenhailed from private schoolsThe researcher
thenobserve seven mathematics lessons invotyiseventeachersrom seven schools
(four private and three public)he lessons were conducted using ICT toM&leo
episodes of matimeatics learning sessions weraptured using a digital camerBhese

video episodes are securely kept in confidence.

2" Stagei In this stagethe researcharonducedan interview with each of the teachers
immediately after lesson observation in ortierexplore further the data collectethe
postobservationinterview sessionsvere alsoelectronically voicerecorded.The data
collected was thenorganizedand analyzed using both quantitatieed qualitative

techniques
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3.7 Data Analysis

Quantitativeand qualitativetechniques were utilizeth analyze data for thistudy. The
Statistical Packag®r Social Sciences 5S) software e r s i ovas use@td rdanage
and perform statistical analysis qiantitativedata. $gnificance lewels between variables
were testedat 0.05using statistical technique®ata was analyzed statistically using
descriptive and inferentiatatistics. Itwas further descriptivelyanalyzedusing means,
standard deviations, and percentadé® findings of the study were reported on the basis

of objectives and hypotheses.

The Pearson ProduMoment Correlation Coefficient (r) techniqueas utilized to test
hypothesis R. Kothai (2004) st at eefficient tofaCrrel®ienasrtteo n 6 s
most widely used techniquef measuring the degree of relationship between two
variables.P e a r g asnuéed to measure strength linear relationship dween two
continuous variablesOneway ANOVA (Ftest) techniquewas utilized to test
hypotheses k1 and H3. Oneway ANOVA technique is suitable when comparing more
than two independergroups of subjects exposed to different treatmédso & Onen,
2009) In this study, teachers were grouped on the basis of their access to ICTotools
teaching purposeand alsosupportin thar use of ICT in teachinggumeracy concepts
Oneway ANOVA was used to determine whether there were any statistically significant
differencesin meansof different groups of teaes in using ICT inteachng numeracy

conceptsThe statistical hypotheses tested were as follows:

Hol: There is no gnificant difference in the means of using ICT in teachingeracy
conceptdetween tedwers who have access to ICT tools and those who do not have

any access
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Ho2: There is no significant relationshipe t we e n |€Tetraiging &d ther use of

ICT toolsin teachinghumeracy concepts

Ho3: There is no significant difference in theears of usingICT in teachingnumeracy
conceptdbetweerteachers who receive support in use of Eill those who do not

receive any suppaort

MAXQDA software was utilized to organize, transcript and analyze qualitative data.
Datawas analyzedqualitatively to determine categories, relationships and assumptions

that fornredt eacher sd vi ews orfumenasyicongeptdhe€ fiesearchert e a ¢ h
utilized desciptive phenomenological technique transcribe datanto themes and sub
themes.The transcription of ata from vide-recorded observations and veiezorded

interviews was done according to a model proposed by Powell, Francisddadoe

(2003) which involves seven phases of data transcription. Alththegimodel suggests

seven sequéial and nonlinear phases, thistudy utilized the first five phases of the

model as follows:

i.  Viewing the videerecorded and listening to the voicecorded datéo familiarize

self with the data
ii. Describing the video and voice data
iii.  Identifying critical events that relate toet research questions
iv. Transcribing data to produce probable data transcripts
v. Coding the data to identify themes necessary to interpret the data

Creswell (2003posits thagjualitative data analysis begins with transcription of data. The

researche therefoe generated codes from thanscribeddata through open coding
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system. Basit (2003) define data codes as tags or labels that are used to assign meaning to
descriptive information collected from a research process. The researcher further sorted
the codesearlier generated into categories using axial coding technique. These codes
were then used to generate core themes for the $adit.(2003¥urtherargues that data

coding plays an important role in the analysis of findings because it allocates meaning
the descriptive or inferential information gatheredsiBdurther posit that creatioof

codes and data categories helps to trigger thgtrcmtion of conceptual schemes that suit

the data colleed. The schemes in turn helps tlegearcher to pose egtions, compare
information adjust or dropategories and arrange themnreaningful patternsin the
analysis, the researcher alsoluded verbatim interview episode€ohen et al (2007)

state thatverbatim datahelps to maintain the flavorfothe orighal data that is

significanty rich in detail.
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CHAPTER FOUR

PRESENTATION OF FINDINGS, INTERPRETATIONS AND
DISCUSSIONS

4.1 Introduction
This chapter presents findings, interpretations and discussions aostullg results
according to objectivemnd hyotheses. Both quantitative and qualitative data was

analyzedinterpreted andiscussed in this chapter. Thbjectivesof the study included

a) To establishwhether ICT devices were accessible to teacfugrase inteaching

mathematics in lower primarylsgols.

b) To establish whether teaché@rase of ICT tools empowersthem to teach

mathematicbetter

c) To determineteacher8training on ICT influences their use of ICT in teaching

mathematics.

d) To determine the kind of ICT support teachezseivein their use of ICT in

teaching mathematics.

e) To establish whether ICT tools influencede ac her sé pecdsalgogi c a

teaching mathematics

f) To examinefactors that encourage or hindere a ¢ hse 0fsI@T in teaching

mathematics
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4.2 General and Demographic lformation
This section presents general and demographic information of participants as presented in

subsections 4.2.1 and 4.2.2:

4.2.1 General Information
This study focused on public and private s
teaching mihematicsconceptsData on the number of lower primary schools and

teacherghat participated in thstudyis presented on table 4.1

Table 4.1: Research Participation Rate

Description Public Private Total
Sample Participatec Sample Participated Sample Participated
Schools 17 16 23 21 40 37(93%)

Teachers 51 a7 69 62 120 109 (91%)

Table 4.1 shows that out d¢iie 40 schools sampled for the curtestudy, 37 (93%)
consened to participate in th study. It also indicates that 16 public and 21 vate
primary schools actually took part in the studyree schools (one public and two
private) declined to take part in the study citing inconveniences and busy school
schedulesas reasons for not participating participation in stisdy. Table 4.1 further
shows that 47 teachers who patrticipated in this sthadlgdfrom public primary schools
while 62 were from private primary schoolswd@ teachers from the schools that

participated in the study did not return their questionsaifee teacherhad grated
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their consent to take part in the study, subsequently picked questionnaires but failed to
return them.Nine teachers did noparticipatein the study at albecause their head

teacherdhaddeclined to grantonsent for their schools to be involviedhe study.

Therefore thenumber of questionnairdiled and returned wag09 representing 91%
return rate. The study was therefore deemed successful because 91% of the teachers
sampled granted their consent to participate in the study, completed fil&ig

guestionnaires and returned them.

4.2.2 Demographis on Teachers6é6 Characteristics
To gain insights intohowt eac her s & tuanced ¢cheieuse oft ICT m
teaching mathemati cs, the researchmder gat h:i
age, teaching experiendeyel of education, training on ICT skills, experience with ICT,
places of ICT training and their ownership of ICT resouréesording to Buabeng
Andoh (2012) teachebgpersonal characteristics such as educational level, ageeg
educational experience amaperience with ICTéas an influence otheir adoption of
ICT for classoom instruction. Buabergndohargues that an understanding of teadhers
personal characteristics that influence adoption and use of ICT in theoolasgractice

is relevant. Likewise, Inan and Lowther (2009pund that teachebsdemographic
characteristichadboth direct and indirect effect on their adoption and use of ICT in their

classroom instruction.
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422.1T e a c hGemdero
The t eacéravassdeemedeimpdrtant becaysevious studies have reported

gender differences in the use of ICT in teachDgtaon teacher8gender is presented on

table 4.2
Table 42: Gender of theTeachers
Category Public Private Total
Male 0 (0%) 5 (8%) 5 (5%)
Female 47 (100%) 57 (92%) 104 (95%)
Total 47 (100%) 62 (100%) 109 (100%)

Table 4.2indicates thatall the teachergeaching in lower grades the 47 publigrimary
schools participated ithe stug were femalelt further indicatesthat very few male
teachers (&) were teaching in lower grades private primary schools. The study
findings indicate thaB5% of the teacheraho participated in thistudy were female

This finding implies that most of the teachers teaching in lower primary schools
Mombasa conty werefemale.This finding is inconsistent with those bylogire (2013)

and Mwangi (2014yvho found that there were more male teachers teaching in secondary
schools as compared to female teachiiegire (2013) found tha69% male and 31%
female teachers in Kisii Countyere teaching irsecondary schools. Likewise Mwangi
(2014) found that there were 52% male and 48% female teachers in Nairobi and Kiambu
counties. The differences iteachers by gendartio between thestudiesmentioned
abowe and the current studgould have stemed from the fact that majority of teachers

who handle young children are femaBender differences in the use of ICT in classroom
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instruction have been reportéd previousstudies (Buabenéndoh, 2012 Kay, 2006;
Markauskaite, 2006, Volman & Van Eck, 200Among these studies, female teachers
have been repat to have low levels dCT use ICT access, skill and intereftan their

male colleagegVolman & Van Eck,200)). Similarly, Kay (2006) found that male
teaters used ICT more in the classroom tkiagir female counterpart¥hese findings
imply that male teachers are more likely to integrate ICT in their teaching of mathematics

than their female counterparts.

4.2.2.2 TeacherdAge

Te ac her sv@s deemerimportant because previous research has found age
differences among indiguals in the use of ICT The researcher therefore gathered

i nformati on ddemographiccdata oteacheréa g asgpeesentean table

4.3

Table 43: Age of theTeachers

Category Private Public Total
Below 20 years (0)0% (0)0% (0)0%
217 30 years (22)20.2% (14)13.2% (36)33.4%
317 40 years (16)14.6% (27)24.5% (43)39.1%
Above 40 years (0)0% (30)27.5% (30)27.5%
n=109 100%

The study esults as presented on tabl8 thdicateshat generally,majority of teachers
teachingin private primary schools weremostly youngwhile those teachingn public

primary schools wererelatively older considering thajuite a number of therwere
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above 40yearsof age None of the tedwers in the private primary schools indicated any
age above 40 year3his state of affairs coulthe attributed tahe fact that teachers
teachingn the public schoolare employed by Teachers Service Commission (TSC) and
therefore enjoy a security of tere. Most of their counterparts in private schools may not
enjoy that priviledgeThe study findings also reveal thatin majority of the teachers
ages ranged betweefl to 40 years of age. The study found that nearly two thirds (72%)
of the teacherwere young as their ages ranged betw2&40 years, and only a thiaf

the teacher$28%) rangedabove 40 yearsThis finding is consistentvith findings by
Mogire (2013) and Mwangi (2014) whighdicated thatnajority of teachers in secondary
schods fall in therangeof 25to 45 yearof age They found that three thirds (75%) of
teachersteachingin secondary schools in Kisii, Naini and Kiambu counties ranged

betweer25-45 yearof age

Van Braak, Todeur and Valcke (2004) indicatd h a t t e acouideandiedly a g e
influence their ICT use in classroom practice mediated by their computer attinude.

and Sim (2008) found that senior teach@hosewith agesabove 45 yeajshad vast
teaching experience, good knowded of subject matter and were alite digitalize
learning contentasily through the use of ICT. Likewise, Novak and Knowl&891)
arguethat noviceteachers normally experienddficulties in settling into their new roles

as teachers and theoe¢ were less likely to use ICT for teadhipurposesTherefore
novice teaches are more likely to treat the use of I@iTteachingas a burden rather than

an effectivetool for enhancing teachidgarningprocess (Novak and Knowle$991)
However, Lau and Sim (2008giteratedthat teaches agedbelow the age of 35 years

were more likely to perceivhemselves to benuchmore competent in the use of ICT
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than thoseagedabove35 yearsLikewise the National Centre for Education Statistics
(2000)in their USA studyfound that younger teaclsehavihg grown up with ICT devices
during computer ergdigital natives) hadyreater ICT skills necessary to enhance their
instructional processes. This observatiomas congruent with the International
Telecommunication Unior2008)argumenthat individuals inthe agerange of 18 t@5
years are moreesponsive and attracted to ICT tot&n indviduals in any other age
range The findings of the current studgvealedhat majority of the teachetsaching in

lower primary schoolbelongedo this age group.

According to Prensky (200I)eople born and raised during tae of computers and
digital technological advano®ent are referred t@as digital nativeswhile the older
generation born beforéhat eraare digital immigrantsAccording to Prensky (2001)
peope born afterthe year1981 are calleddigital natives andare very familiar with
computer and internet us&his finding implies that majority of teachers teaching in
lower primary schools in Mombasa are digital nesivi hese teachermre more kely to

learn and use ICT tools effortlessnasslwith lots offun.

4.2.2.3 T e a ¢ hTeaclsng Experience
The study also sought to establishe a ¢ h e r g éxpetieaca.clbachmexperience
wasenvisageas vital in this study because itwaslikg t o i nf | usedofiC€ t eacl

in teachingnathematis Dat a on t e aexpedence & presented tablert g
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Table 44: Years of Teaching Experience

Categories Private Public Total
10 yearsand below (33)30.3% (16)14.8% (49¥44.9%
117 20 years (22)20.2% (29)26.6% (51)46.8%
217 30 years (2)1.7% (5)4.6% (7)6.3%
Above 40 years (0)0% (2)2.0% (2)2.0%
n=109 100%

The results ofthe study as shown on table 4ntlicate that most teehers inpublic
primaryschoolshadmany years ofeaching experience as compared to their counterparts
teaching inprivate schools.This state of affairs couldte attributed tothe fact hat
teachers teachinig public primary schools enjoyed a mosecurityof tenurethantheir
counterpartseachingin private primary schools. The study results also sledvihat
majority of teachers in the county hadexperience ranging between 11 and 20 ye#rs
teaching Inan and Lowther (2009) found that teacib¢esching experience influenced

their ICT use in thelassroom both directly and indirectly. Lau and Sim (2008) attgate

senior teachers have wide teaching experience, good knowledge of subject matter and are
able to digitalize learning content easily througk use ofCT tools Likewise, Novak

and Knowes (1991) clainthat novice teachers experienced difficulties in settling into
their newrolesand therefore wersmuch more likely to view the use BET in classroom
instructionas a burden rather than an effectiwachinglearningtool. However, Inan ad

Lowther (2009) found that novice teachers more readily integrated ICT in their classroom
practice than the veteran teachers. They argued that new graduates were more

knowledgeable and better prepared to use ICT than their more experienced Tieers.
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findings of the current study shahat majority of the teachers lower primary schools
had teaching experienceanging from 11 to 20 yearJhis finding implies that most
teachers teaching in lower primary schools in Mombasa County haveewpggience
with good mastery of subject matter and thus are likely to digitalize their mathematics

teaching if appropriate ICT tools are availed.

4224 T e a ¢ hLevel®f@&ducation
Teacher sé6 | ev e tonsmdred asdan tnportantoetfemewtan this stgdy a
was likelyto have a bearingone ac h e r s 6in teaheng BdthematzPata on

the level & education of teachers is presentediable 4.5

Table 45: T e a tevedaf Bddcation

Category Private Public Total
Certificate (16)14.2% (14)132% (30)27.6%
Diploma (18)16.%% (22)20.2% (40)36. 7%
Bachelors degree (14)13.206 (22)20.20 (36)33.2%0
Masters degree (0)0% (3)2.3% (3)2.3%
n=109 100%

The results of the studys shown on table 4ibdicate thatmajority (72%) of the teachex

in the cainty had qualifications above certificate level of imag. The study results
reveal that approximately ahird (37%) of the teachers had diploma qualifications. It
also found that nearly a third (33%) the teachers had baché®degree qualifications
Slightly more than a quarter (28%) had certificate qualifications. Only 2% of the teachers

had posigraduate qualificationsThe findings show althe teabers were dully trained
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and that none practiced as untrained teachgse resultsimply thatall the teachers in

Mombasa County weradequately trained amgderequalified to teach

This finding s in agreement with Wanjira (2010) who found th#tprimary school
teachers in Thikaub-countyweretrained and qualifiedo teach The study found that
66% of the teachers had a Primary TeacdtiEr) certificate and 34% had Diploma
Teacher Certificate. None of the teachers had bachelors ofgraoktate degree
gualifications. Likewise, Mogire (2013) found that all the secondary school teachers in
Kisiihadbeenadequately trained,; in that 28% hac
degree and 12% had a pgsaduate degreéAccording to Mwangi (2014) and ITU
(2008) teachers with higher tertiary qualifications are better users of ICT than their
counterparts withower qualifications. Mwangi (2014) argsithat teachers who pursue
postgraduate degree courses at the university reoreased opportunities of using ICT
tools in their studies thereby increasingeir ICT skills which can be demonstrated in
their pedgogical practices. The current study found that 2% of the teabladrpost
graduatedegreequalifications. These teachers we more likely to demonstrate a high

degree of ICT integration into their teaching of mathematics.

4225 T e a ¢ hTeamia gon ICT

The study soughto establish teachers had been adequately trained in using ICT in
teaching. This demographwas considered asn important elemerikely to influence

t eacher s 0 inteaching dathemaiicBlable 4.6 presentsath on numbe of

teachers trained and not trained in ICT skills
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Table 46: T e a ¢ hTeamiagdon ICT skills

Category Frequency Percentage

Trained in ICT 101 92.6%

Not trained in ICT 8 7.4%
n=109 100%

The study finding as shown on table 4révealthat majoity of teachers in the county

had undergone some formal training on ICT skills. Approximately 93% of the teachers
indicated thathiey hadtrainedon basiclCT skills. Onlya paltry7% indicated that they

had not yeundergone anformal training on ICT sis. Peralta and Costa (2007) found

t hat teachersé technical competencé&hsin | CT
finding implies that mosof teachers teaching in lower primary scholoél basic ICT

skills.

4.2.2.6 Places Where Teachers Raged ICT Training
Further, the studysought to investigate institutions where teachers received their training

on ICT.Data on places wheteacherseceived ICT trainings presentedn table4.7.

Table 47: PlacesWhere Teachers ReceivedCT Training

Category Frequency Percentage
None 9 8.3%
Seminars/Workshops 43 39.4%
Commercial college 28 25.6%
TTCs/Universities 16 14. %%
TTCs/Seminars/Commercii 13 12.0%
colleges

n=109 100%
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The study findings as shown on l@&abt.7 reveal thatmajority (51%) of the teachers
received their ICT training from workshopsid seminarerganized bythe Ministry of
Education and local NGOs in Mombadde findings show that morédn a halfof the
teachers hadittended ICT workshops, guarterhad trainedthrough sekHinitiative in
commercialcomputercolleges andinally an eighthhadstudied ICTskills in universities

and teacher training college€hao (2015) found that 42% of teachers teaching in
secondaryschools in Mombasa had acquired ICT skills through-isdlative in
commercialcomputercolleges,while 30% had been trained on ICT skitirough school
sponsored workshops and 218ad trained on ICT skills ineacher training colleges.
Teachers who received ICT training from teacher training colleges and waskshop
sponsored by the Kenyan Government through the Ministry of Education would most
likely have been imparted with basic ICT skills as well as skills of integrating ICT into
curriculum delivery. Therefore this finding implies that majoritytioé teachers (6%)

with appropriatelCT infrastructureare likely integrateto ICT into their teaching of
mathematicsThis is because they have already been imparted with skilleprting

ICT into teaching.

4.2.2.7 T e a ¢ hegpergedce withICT Tools
Teachingep er i ence was considered as one of the
teaching MathematicRhat a on t eacher s @using €ais mesentedoe X per i

table 4.8
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Table 48: Years of Experiencewith ICT

Category Frequency Percentage
Below 1 year 14 13.2%
17 5 years 75 68.8%
6- 10 years 14 13.2%
Above 10 years 6 4.8%
n=109 100%

The results of the stuchs shown on table 4r@veat thatmgority (87%) of the teachers
had experiencef more than a year aforking with ICT tools More than two thirds of
the teachers (69%) indicated that they had used ICT devices for a period rangidg from
5 years.This result reveals thahajority of the teachers had wide experience in using
ICT tools. Peralta and Costa (200&@jguethat teadiers wih more experience with ICT
tools have greateconfidence in their ability to use them effectiveljhis finding
thereforeimplies thatwith appropriate ICT environment in schools, mteschers are
likely to use ICT in teaching matrematics. This cald be attributed to increased

confidencean using ICT as a result of lorexperiencevorking with ICT resources.

4228 T e a c hAeaess ICT Tools at Home

Teacher s 60lCTatools etshementas envisaged in this study as an important
elemen that could tilt either way theiuse of ICT in teaching. It was therefore
interrogatedin the study. Data on ta ¢ h e r sfGompuiees and interh@t home is

presented on table 4.9
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Table 49: T e a édcestoLomputer and Internet at Home

Category Yes No
Computer at home (8)7.4% (10102.6%
Internet at home (84)77.1% (25)22.9%

The results of the study as shown on tabreveal thamajority of the teachers did not
haveaccess ta computer at home. According to the study 93% had no corspaiter
home while a paltry 7% had access to a computer at home. During the interview, some
teachers reported that they lacked opportunities to practice skills they acquired during
ICT training. This state of affairs coulge attributed tahe fact hat majaoity of the
teacherdacked access to a personal computer at h&amau (2012) found a significant
relationship between computerwner shi p and teachersd profi
noted that computer ownership play a key role in improving proficiendZT skills.

The present studfound thatcomputer ownership by the teachers was very low. This
finding corresponds to previous studies that found low levels of computer ownership
amongst teachers. For example, Mwangi (2014) and K4@@i2)found low levels of
computer ownership among secondary school teachers in Nairobi, Kiambu and

Nyandaua counties.

Mwangi (2014)argues thatomputer ownership by teagts is an important indicator on
thar level of confidence irusing computerstHe further argues thdeachers who own
compuers are more likely to hold ICT tools high esteemas compaed to their

count er par Thsargumenwasasodazhoed by Afshari2009) who observed

that teachers who own computers at home were more confident in usipgteasrthan

86



those who did at own oneMwangi (2014)further argueshat computer ownership by
teachersvas an indicatiorf availability of ICT toolsbeyond the precincts of the school
settings Nevertheless, théndings of this study revealed thatajoity of the teachers
(77%) had access to internet at honi@uring the postessonrobservation interview,
teachergeported that theyccessed the interhéhroughmobile data servicesn their
smart phonesThis implies that the teachers wearest likely to use internet in their
teaching of mathematic3his could be attributable to the fact tithey mostikely had

developed confidence in the use of the internet as a result of reguédihosaee

4.3 Availability and Use of ICT Resources infeachingNumeracy Concepts
The first objective of this study sought to establigiether ICT tools were accessile

teacherdor the purposes deachingnumeracy concepts

To achieve this objectivédwo sets of data were collected through teacher questionnaire,
interview and observation of mathematics lessorfSirst, data was collectedn
availability of ICT resources in the schools. Second, the study sought to eshailish
these ICT resourceswere used to teachumeracy conceptsoncepts in lower primary.
Resmpndents were asked tescribeavailability of the following ICT resources in their
schools: Dsktop computers, laptsp tablets, projectors, scanners, printers, digital
cameras interactive whiteboards, mathematics software and irtefamlities. The
teachers responded to each of iteens by ticking onef the following alternatives:at
available, available in office, available in comgrutaboratory available in classroom,

andavailable in both office andomputer laboratory

Theresults on the aviability of ICT resources are presented on tabl® 4elow:
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Table 4.10: Availability of ICT Resources in Schools

Category Not Available Office Computer Lab  Classroom  Computer Lab
& Office
Desktops 2.8% 18.3% 33.9% 0.0% 44.9%
Laptops 34.9% 20.2% 31.2% 2.8% 11%
Tablets 73.4% 1.8% 17.4% 4.6% 2.8%
Projectors 22.9% 29.4% 45.0% 0.0% 2.8%
Scanners 23.9% 36.7% 34.9% 0.0% 4.6%
Printers 0.9% 52.3% 21.1% 0.0 25.7%
Digital cameras 59.6% 14.7% 25.7% 0.0% 0.0%
Interactive 94.%% 0.0% 5.5% 0.0% 0.0%
Whiteboards
Internet 39.4% 18.3% 15.6% 12.8% 13.8%
Maths Software 57.8% 0.0% 42.2% 0.0% 0.0%

Table 4.10indicates that all the €hools that participated in th&udy were at least
equippedwith ICT tools Nearly all the teachers who participated in the study itetica
that they had desktop computé@ngheir schoolsThree quarters oht teachers indicated
that there were laptopghile approximately a quartef the teachersdicatedthat there
weretablds in ther schools Most of the ¢achers who indicated thtiteir schools had
laptops and tabletsnainly hailed frompublic primary schools.This state of affaircould

be attributed to the fact thite Kenyan Government was distributing laptops and tablets
to selected public schools for its pilot phaBerty percent (40%) of theeicherdurther
indicated that their schools wesgjuipped with digital cameras. Approximately two
thirds of the teachers who participated in the study indicated that their schools had
internet facilities. Likewise, two thirds of thedchers indicated that their schools had

mathematis softwarespecificallyused for teaching and learning mathematit=arly all
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the teachersho participatedn the studyindicated that their schools were equipped with
printers half of which were locd in various offices in the schoolBhis impliesthat the
devices were mainly used for official school functions besigeing used for teaching

and learning purposes

Almost two thirds of the teachers indicated that their slshavere equipped with
scaners,mostof which were installedn the offices and computer laboratsi The mere
fact that the scannergere locatedn the computer laboratories impligdhat thegadgets
were mainly used for teachidgarning purposes. Finall$% of the teachermdicated
that their schoolshad interactive whiteboasd According to British Broadcasting
Corporation [BBC] (2010) amteractive whiteboard is a flat plasma liquid crystal display
(LCD) screen used for displaying images and information in digital dbamd it is
basically operated by touching on the scrdateractive whiteboard promotes creative
interactive during classroom practice consequently motivating learners to effectively
acquire concepts (BBC, 2010)During postlesson observatiomnterview, the study
findingsrevealed thaall the interactive whiteboardselonged to dew high-end private
schools None of the teachers frorpublic primary schod reported thainteractive
whiteboard were availablen their schoolsThis state of affairs coulfe attributed tahe

fact that interactive whiteboards are quite expensive to acguirenaintain.

The researcheronductedpostquestionnairdessonobservations anteacher interviews
to gather more detailadformation on availability of ICT resourseandtheir subsequent
use in teaching mathematics. Sewert of 109 teachers in seven primary schools were

involved in this second phase of the stullye findings fronobservations and interviews
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conducted during this phasevealed thathree public sahols and four private schools

were fairly well equipped with ICT devices for the deliverynadthematicgurriculum.

Three schools fronMombasa County had been selectedoe part of the 150 schools
involved in the pilot phase of the DigischoBtoject One of the schoo$ located in
Kisauni Subcountyreceived 110 tablets, the second schochtedin Mvita Subcounty
received 111 tablets and the third schiochted in Changamwe Swountyreceived 69
tablets. In total th county had receive2RO0 taltets, all in proper working conditiarAll
the tabletsvereluminousgreenin colour. One of heteachers interviewed reported that
the tabletsveresolelymeant to be used by the pupils in learningcessThetablets are
denoteca s L ear ner s 6 acibhygmedtasUDOrDadditiondoette tablets, each
of the three schools received two sky blue laptops for the teacherspitgswere used
as Teacherdés Digital D s fori the @igital contBrib that was we | |
alreadydeveloped and pfmadedwith standardone and twocurriculums The digital
contentwasdeveloped by the Kenylastitute of Curriculum Development (KICD). €h

schools also receivazhe projector, two digital content servers and &M8s router.

In total there wer@90 tabletsfor pupils 6 laptopsfor teachers3 pojectors,6 digital

content servers and 3 wireless routers. The study revealed that all the gadgets delivered
by the Kenyan Governmerfior the school digitaliteracy programmewere in proper
working condition. This finding is consistent witligischool (2016) assertisrin the

Daily Nation, September 7, 2016 that the Government of Kenya had already delivered

ICT tools in the schools for the pilot phase of the digischool project. According to the
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article, thegovernment had alaely delivered luminous greenbtats for the pupils, sky

blue laptops for the teachers, a projector, digital content server and wireless routers.

The schoolavere alsoservedwith WiFi internet serviceprovidedby one of the major
mohile telephone service providers in Kenya. The internet was provided free of charge
for both teachesand pupil§ use for learning purposeBuring the interview, teachers
were asked tindicate whether they had internet in the school and if the inteamtrnee

of charge. In responding to this, one of the teachers had this:to say

AYes, as you can seel tibsdsf rpreovoifdedh abryg e A
headmaster however controls its use. Teachers are also allowed to download

teaching materials and lessomom c ast s f r o[reach¥roini Bube. o

interview]

The study further found that the thrpeblic primary schools haadlso earlier benefited
from a donation of laptops frordnited States Agency for International Development
(USAID) Kenya. The schoolsadreceived each 48 blumloured laptops, two printers, a
projector and two routergn total, the schools hat¥44 laptops, 6 printers, 3 projectors
and 6 wireless routersiowever only 10 laptops in theé'&chool, 30 laptops in thé'®
schooland 38laptopsin the 3% schoolwere functional at the time of studyherefore a
total of 66 laptps were dysfunctional and were indae need of repair and software
installation. All the ICT resources in théhree public schools were located in the
computer laboraty. Two of the schoal had adesktopcomputer and printer itelled in
the headt e a c h e r dte thodf schoathad. no ICT device installeth the head

teachero6s office
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Postquestionnaire observation and interview was also conducted in 4 ppratary
schools in the county whose teachers had indicated that they used ICT in teaching
mathematics. In the first schodhere were 46 desktop computers of which 37 were
located in the computer laboratory, 4 were located in various sféiod 5 were in t
staffroom. Furthermorehére were 4 laptops of which one wasated in the computer
laboratory whilethreewerein the offices including the head teachers office. The school
hadone printer installed in the damedgitteeac her ¢
computer laboratgr In addition he school had Wki and fibre cable internet available
everywhere for use by both teachers and learners. There wasnaddbematics software
installed in the computers. One of the teachers interviewedatedichat the software

that wasinstalled in the computers was Math Blast€he teacher reported that the
software enabled children to learnumeracy conceptghrough games andum. The
following is an excerpof whatthe teachehad to say

fi Y eirsthis school we use a mathematics software called Math Blaster. This
particular software was selecteblecause it enables children to learn
matte mat i ¢cs t hr ou g[teachpaimienserviewjd f un. o

It was also revealed that this particutmhoolmaintaned asecond computeroom for
purposes ofise by preschool childrenThis ICT resource room was equipped with one
laptop for the teachérs and 40 tablets for the psehool childreb s . Olges
children were not allowedhto this resource room aceding to the teachemwho was

interviewedduring the studyThe following iswhatthe teachereported

Al n this school we have a second I CT reso
This ICT resource room is strictly reservéat use by children in the pre

schal section of the school. Older children are not permitted to use this room

and teachers teaching in the primary section are allowed to use it only under
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speci al circumstances with eXftgacherss per mi ss

in 1% interview]
The second private schoalvas found to be equipped with 20 desktop compuiars
learning purposes in the computer labonatd=urther, there were 20 moesktop
computes still packed in boxesnused but stored in a corner of tikemputer laboratory.
There wee also 2 projectors, a printer and a digital camera in the computer laboratory. In
addition, there were 5 desktop computers and 3 laptop corapatated on various
officesin the schoofor the official use. The school provided WiFi internet that cavere
the entire compound’herewas internet in offices, classroonte staffroom, computer
laboratory anda few designated areas dhe school compound. A WiFi password was
required to access the intetrservices. The researcher obsertlet most of thedaches
in the schoolwho had no clageom engagement were engrossedtloar tablets and

smart phonesurfing the internet.

The third private primary school in which pagiestionnaire observation and interviews
were conducted was adequately endowed V@th resources for instructional purposes.

The school had 10 desktop computers, 40 laptop computers, 30 tablets, 2 projectors, 2
scanners, 2 digital cameras,printer, photocopying machine aBdwireless routers all
installed intwo ICT resource rooms. 1@ of the ICT resource rooms was designated for
children in the lower primary section of the school while the other one was designated for
learners in the upper primary section. The ICT resource room designated for use by
pupils in the upper primary wasrther installed withan interactive whiteboard. The
school had 10 desktop computers in various offices and 15 desktop computers in the

staffroom. The schodurther had internet in the offices, staffroom, classrooms and the
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ICT resource rooms. The officesere served with fibre cable internethile the
staffroom, classrooms and ICT resource rooms had WiFi internet. The teachers and
children were allowed to use the internet but responsibly according to one of the teachers
interviewed. Herdés what the teachéhad to say

fiBoth the teachers and learnease allowed to use internet in the school
Teachers are howewre not allowed to use internet duringlasstime The
school does natlso allow surfing certain sites on the internefith offending
materials suchas pornography or prostitutiorifhere is a proxy server that
controls material and sites on the net that internet useirs schoolsurf.0
[teacher i3 interview]

The fourth private school in which observasand interviewg were conducted had 30
deskbp computers, 35 laptop computess,projector, scanner, printean interactive
whiteboardand 2 wireless routers all located in a spacious computer laboratory. There
were also 3 ddégop computers, a printer and photocopying machacated in various
officesin the schoalThere were also 2 desktop computers in the staffroom. Furthermore,
there was WIFi internet and cable internet in offices, staffroom, computer room and

classrooms.

Table 4.11summarizeshe total number of ICT resources present in s€8gpublic and
4 private) primary schools in which lesson observations and teacher interviews were

conductedluring the second phase of gtady.
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Table 4.11 A Summary of ICT Resources Available in Schools

ICT Resource Public Private Total
Desktops 2 161 163
Laptops 150 82 232
Tablets 290 70 360
Projectors 6 6 12
Scanners 3 4 7
Printers 5 4 9
Digital cameras 6 3 9
Interactive Whiteboards 0 2 2
Wireless routers 6 10 16
Photocopy 0 2 2

Table 4.11lindicates there werea sum 0f163 desktop coputers, 232aptops and 360
tablets in the7 primary schools that were visited in th8? phase ofthe study. This
revealsthat the tablets were the most prevalenthged ICT devicedor instructional
purposesAccording to Becta (2005) tablets are populacause ofheir safe and fast
wireless network that facilitaseeasy access to knowledge as welbagport learning.
Calder and Larkin (2016) argue that altigh mobile ICTs such asblets and mart
phones are relatively new on the I@andscape, thepffer fresh opportunities for re
envisaging mathematics learning experienbg enhancing students engagement and

mathematical thinking.

According to Calder and Larkin (2016) tablets provide boisual and dynamic
affordances in the course of learningathematics Calder andLarkin alsoarguethat
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tablets are embedded witbuch screensvhich encourage learners to activétyeract
with them during mathematics learningTablets alsaallow for easytransformation of
different learning situations as wels grovidinglearners withmore flexible ways of

working togethercollaboratively(Calder and Larkin2016)

The findings of this study indicate that majoralthe tablets wercatedin the public
primary schols. Thiscould be attributed to théhen on-going distribution oftablets in
public schools forthe implementation of the Digischool Project. Laptops eveaund to
be the second most prevald@il tools to beused in the schoqgl$ollowed in the third
position by desktop computers. This implidsatdesktop computers as digital learning
devices are beingraduallyreplaced by more portable mobdayital devices such laptops

and tablets.

Although the present study fouridat some of the school®mm Mombasa County were
acequately endowedith ICT resources for integration in teachindearning processes,
majority of the schools were not adequately equippitial ICT resource$or meanindul
usein teaching mathematic3his finding isconsistent with prawus studies in Kenya
that foundout there wvas inadequate ICT infrastructure in the schools. For example,
Mogire (013) found that majority of secondasghools in Kisii County had been
inadequately equipggd with computers. He notélat there was no software for teaching
mathematicsLikewise, Florida (2011)found thatonly 33% of secondaryschoolsin
Narok and Bomet countidsad eenequipped with computerdack of computers was
cited asa major hindrance inthe use of ICT for teaching mathematiEomb,Anderson,
Law, and Quale (2009rgue thatccess to ICT tools in schoa¢san importat condition
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in the adopion and use of ICT for learning purpos&ganjala et al. (2015) found that
secondary school teachers in Bungowere inadequately equipped wittomputer
hardware and softwarevhich convesely hampered the use of CT in teaching
mathematicsThe studyf ound a strong relationship
ICT hardware ad software and theisubsequenuse of ICT in teaching mathematics
(Wanjala et al.2015) They howevenotedthat accessibility to ICT tools was not a better

predictor of teachers use of ICT in teaching mathematics.

4.3.10 Use Of ICT in Teaching Numeracy Concepts

Thefirst objectiveof this studyfurther soughtd establish whether teacherstuallyused
ICT devicesat their disposain teachingnumeracy conceptd o achieve this objective,
guantitative data on the use of ICT in teachiugneracy conceptsas gathered through
the selfadministered Teacher Questionnaire. Furtherdepth data was gathered
gualtatively using videerecorded lesson observat®orand voicerecorded teacher

interviews.

4.3.1.1 Quantitative data on Teacher§Use of ICT in Teaching Numeracy

Concepts

To collectthesedata,the teachers werasked torespond taten statementsiescrbing
their current useof ICT in teachingnumeracy conceptsThe teachers responded by
ticking oneof the following alternatives: &ver used at all once per term, once per
month, once per week, a few tima week andaily. Thesealternatives were collapd
into threecategoriedor the sake oflataanalysis as follows: Bverused at aJINot used

on adaily basisand Usedon adaily basis
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Table 4.12reserd the results ahe studyon use of ICT in teachingumeracy concepts

Table 4.12: Use of ICT in TeachingNumeracy Concepts

Statement NeverUsed Not Used
Daily
UsingICT to teach 82.6% 13.7%

numeracy concepts

UsingICT to supplement 79.8% 18.4%
numeracy kills teaching

UsingICT to promote 84.4% 14.7%
creativityin numeracy skills

UsingICT to teach number 81.6% 18.4%
operations

UsingICT to analyze 82.6% 17.4%
information and make

conclusions

UsingICT to search the 69.7% 22.9%
interne

UsingICT to create concret 82.6% 16.5%
numeracyactivities

UsingICT to create images 81.7% 17.4%

and sound imumeracy
conceptgmultimedia)

UsingICT to promote 83.5% 16.5%
interaction during
mathematics lesson

UsingICT in lesson 82.6% 15.6%
preparations

Used onDaily
Basis

3.7%

1.8%

0.9%

0%

0%

7.4%

0.9%

0.9%

0%

1.8%

The resultaas shown on table 4.12veal that majority83%) of teachers teaching in the

lower primary schools in Mombasa County do not use ICT devices to hemcaracy

concepts Only 17% indicated that theysed ICT devicest their disposalo teach
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numeracy conceptt became apparent during the second phase of the study that the 17%
who integrated ICT in their teaching of mathematics hailed from 7 primary schools.
Furthermore, an insignificant numbet%) of theteachersndicated that theysed ICT

tools on adaily basisto teach numeracy conceptsThe rest 13%) of the teachers who

used ICTtools to teacmumeracy skillseportedthat they did notuse then on adaily

basisas it would have been expedte

The study findings revealgtiat ©me of the teachers only uskzil toolsonce in aerm,
some other teachers used IGiily once a month while the rest the cohot used then

on aweekly basis This finding is in agreement with previous studies delsewhere in
Kenya. For example Mwangi (2014#) his study ofsecondary schools in Nairobi and
Kiambu countiesfound thatt e a ¢ h ecomspates fiosdelivery of the curriculunwas
inadequateHis study findings revealetthat thecomputeran schoolswere mainly used

to teach basic computeskills to students Similarly, Kamau (202) found there was
limited use of ICT in the teachifgarning processes in secondary schools in Nyandarua
County.Likewise, Mbatha (2014) fourithat there waghadequate use ¢€T tools in the
teaching of mathematics in publidmiary schools in ThikaKiambu County.
UNESCO(2002) classifies schools in which ICT is barely used for curriculum delivery
but for impartation of ICT skills as being at the enmeggphase of ICT integtion
According to Wabuyele (2003; as cited in Mwand014)most schools in Kenya are still
beleaguered at the emerging stage of ICT integration in educ8tome of thdeaclers
interviewednoted thait was difficultto use CT toolson a daily basis theteachng of

mathematicsHere is what pe of the teachehadthis to say
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il candt wuse choumgacy concepiilyobedasatheiuse
calls for a lot of advancpreparation which is time consuming. A lot of time is
required in prepamg and preteshg of ICT based lessan|f | have todo this

on adaily basis, thed would end up wating a lot of valuable clasime. |
may nevebe able tacover the syllabué.[teacher ir2™ interview]

This sentiment was shared by most of the teackdio were interviewedlhe study
revealed thatn most of the schoqgldCT devices were used in computer laboratories
This meantthat children hado keep movingrrom their classrooms to the computer
laboratoriesand backio their classesafterthe lessons consequently resulting in wastage
of valuable teachingearningtime. Most of the teehers suggested that ICT devices
should be used in classroomstead of laboratories in ord&rsalvage valuable time lost
in movements. Infacone of the teacheraho regularly used ICTtools in teaching
reported that shemostly used ICT devicesto teachnumeracy skillsright inside the

classoom. The following is an excerpt of what the teaakeeorted:

fiTablets and laptopin this schoolare stored in movable caietsinside the

computer laboratoryThesecabirets arevery useful especially when usitige

devices in the classrooinstead of the laboratoryThe cabinets haviabuilt

charging unitsfor the devicesso they are simply veeled into the classroom,

usedand thensafely wheeled badkto the laboratoryfor storaged [teacher

in 5" interview]
The plausibility of using the ICT toola the classrooms increaseditifeequency of use
in classroom instructiolhe study found that confining ICT usecompuer laboratories
was not only an intricatechallengebut was also a barrieito effective use of ICT in
teaching mathematic¥his was compounded by the fact that most schools had only one
computer laboratoryThereforeonly one class could us€T tools at a giventime. One
of the teachers interviewed reported that she did not use ICT tools as oftewass

expected because the school had only one comfalteratory that wasupposed to be

sharedby all. The following B an excerpt ofvhatthe teachehad to say
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fil do not use ICTon a daily basis in théeaching of numeracy concepts
Thisisbecause there is only one computer | ab
supposed to be used by #ik teachers and pupilst &ysite chaoticwhen it

comes to using thcomputer laboratoryThere is no timetableut in place to

regulate its u s e . oftentuded on a firstomefirst-servedbasis. Some

children benefitmore from the facilitythan others and that quite unfairo

[teacher i interview]

This finding is in agreement with previous studies. For example, Mwangi (2014) found

that most of the computers in secondary schools in Nairobi and Kiambu were located in

the computer laboratory. According to Swain and Pearson (2001) solelingplac
computers im laboratory wa®ne of the major barriers hinderitigeir usein teaching

and learning processeBhey argud thatpladng ICTs in a laboratory resultad limited

access to the ICT resources. Mwangi (2014) asserts that computer laboratories are
normallyt r eat ed as O6extrad or Ospeaninegr@paftaci | i

of teachinglearning process.

The findings of this study further revealedthat there was limited use dfiternetfor
instructional purposesn the schools Despite the majority (61%) of the teachers
indicating that they had adequatecess tanternet in their shools, only a paltry7%)
usedthe internetservicesfor instructional purposesn a regular basidNearly aquarter
(23%) of the teacheiadicated that they udethe interneto search for teachinlgarning
materialsalthough not a regular basithe findingsof the present study adnsistent

with findings from previous studies done in Kenykor example, lthough majority
(73%) ofsecondary school teachersNairobi and Kiambu repted that their school had
internet facilities, only 2% of their students indicated that they actually used internet in
school for learning purposéswangi, 2014) Likewise, despite all the secondary schoo

teachers in Weslandsvewhelmingdy reporting availability of internet in their schools,
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its use in teaching business studies was limited (Kamene, 2014). The study found that
only a quarter of the participants (25% of teachers and 28% of students) indicated that
they actually us# the internet for teachiAgarning purposes. Thdoge internet use in

most schools in Kenyecould still be at the emerging phase of the UNESCO (2002)
Model of ICT integration inclassroom practice. However, some of the teachers
interviewed reported thahey used the internet to download instructional materials and
lesson podcasts from YouTube. This finding is in agreement with a previous finding by
Mwangi (2014)that secondary school teachers Nairobi and Kiambu downloaded

instructional materials amngtoredthemon VCDs and DVDs.

Finally, the study results as indicated table 4.13eveaédthat some teacheusel ICT
to supplement their teachimg mathematics concepts. They alsoduse¢o teach number
operations, analyze information andkeaorclusions, create concrel@arning activities
create sound and image effectgomote interaction in aks as well as folesson

planning.

4.3.1.2 Qualitative Data on Teachers Use ofCT to Teach Mathematics
Postquestionnaire lesson observas@mdteacheiinterviews revealed how teders used
ICT devices to teacimumeracy conceptsThe researcher observedven mathematics
lessons taught by seven teachers in seven schoolstuderevealed thahelaptops and
tablets distributed t¢he public primary schoolsby the Government of Kenya had been
preloaded with digital content for class one and two accordinmg to the national
curriculumguidelines This finding is consisterwith ICT Authority (2016) assertion that

the digital devices distributed ischools were prbaded with interactive-eontent for
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standard one and two in five subjects including mathemdtestollowing mathematics

topics werepreloaded in thelCT tools delivered to public schoolsPrenumber
activities, whole numbers, additicand subtraction, measurements (length, mass, money
and time), Lines (straight and curved lines) and shapes (rectangles, triangles and circles).
These mathematics coeps were demonstrateth a game setting using multimedia

features such asxt, numbersimages, sound and motion pictures

4.3.2.0 Teachingof Various Mathematics Concepts
This discusses the basic mathematics concepts taught in lower lower primary using ICT
tools. The following concepts were covered using ICT devices icl#ssroom: whie

numbers, classificatiomddition, subtraction and measurement

4.3.2.1 Whole Numbers

Thefollowing is a discussion diow numeracyconceptsvere organized in the program:
Pre-numbers activities included classification sorting and groupingpairing am
matchirg, and ordering and sequencing. The topic bb numbersnvolved reading
and writing whole numbers in words and symbaging from numbers 1 10. The
program commencewith a carbon which appearedon the screen and immediately
startedreadng numbersvhen prompted by pressing the play buttonthe screerkEvery
time the cartoon reads a nump#rat numbergot displayed in adialoguebox on the
screenln another activity, a motion image a group otenchildrenstanding in a circle

appeaedon the screen singing mbers one to ten.

They sag a popular and familiassongthat went as follows | afin number ore 6 T h e

following is a transcription of the song
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fil am number one, | have come to dance, dancing in the middle and then | run
away. lam number two, | have come to dance, dancing in the middle and then
| run away. | am number three, | have come to dance, dancing in the middle
and then | run away. am number foyrl have come to dance, dancing in the
middle and then | run away.am nunber five | have come to dance, dancing

in the middle and then | run away. song prdoaded in Digischool tablets]

The songwventon and oruntil the counting reacheaumber ten. Every time a number is
mentionedn the song, a child entetise crcle, damesin the midde andthen sprintout

of the circlewhen the children sig , Aand thMendtls mwars away.e an
experienceand the researcher observed that childreally enjoyed it. They even

enoined inthe songand sang togethefhisis a common and popular song with children.

It is commonly used in teaching numbers in a conventional mathematics learning
environment.However, it was able to afford a new experience in teachingeracy

conceptghrough the use of ICT infrastructure.

4.3.2.2 Teachingthe Concept of Classification

In a sorting activity, a child wasasked to sort pictures of the following objects with
assortment of colours: cats, huts, dogs, cars, boys with shirts against boys with pullovers,
and a variety of fruitsin the first activity children were asked to group the following
staioneries rubbers, books, pencils and rulers. In the second activity, children were
asked to drag pictures of objects with similar characteristicsasmblour and shapes in

a box

4.3.2.3 Teachingthe Concept of Addition

The program begaihe discussionof addition of wiole numberdy definingthe word
addition agiputting togethet A number of objects werused to illstrate the process of

addition. For exampledigital images of cowswere used tademonstratéhe process of
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additionoperationsThe program also involved a segment that demonstrated to children
how to addobjectsin bundles of tens. e program usea story of a monkey whwas

very happy aftereceivingmany bunlles of sweets as birthday gifts. The monkey had
receival nine (9) bundles of sweets which each bundle consisted of ten sweétse
monkey was then seenrequestingchildren to help him count the number swWeets he

had receivedThe researcher observede of the teachers using a similar podcast in
teaching the conceptf adding tensThe fllowing is a transcription of iaat the monkey

said in the podcast:

AAmM happy for the bundles of birthday gittat you have given me. Help me
to count how many swisel have received all together. First bundle is ten,
second 20, third 30, forth 40, fifth 50, $ix60, seventh 70, eighth 80, and
finally ninth 90. So how many swedts| have | have received naty sweets

all togethero[podcast preloaded in the Digismol tablets]

This podcast was so useful and effectiveh@lping the teacher develop the concept of
adding tens. It provided concrete experiences that enabled children learn how to add tens.
One of theteachers interviewedoted that the program was quitelgful to childrenin
understanishg the concept of adding tenfi | t a presequisite activity for teaching

addition of two digitnumbeys6 r eported one of the teacher

4.3.2.4 Teachingthe Concept of Subtraction

The net topic discussedin this baic numeracyprogramwas subtraction of whole
numbers. Theliscussion commencewth the definition ofthe wordsubtraction as take
away. Similarly pictures were used to illustrate the processsutraction of whole

numbers. Fomstancea motion picturef ten greerbootles hanging onaall were seen.
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One green bottles seen droppintgeaving ninestill hangingthe wall The following is a

transcription of what a voice is heard sayimghe background

fiTen green bottles are hang on a wall. Unfortuhatene bottle falls down

and breaks into pieces. How many bottles are remaining on theowall?

In another activity used demonstrateébtraction four elephantsvere seerappeaing on
the screen and ém two werecrossed. Childrenverethen asked to sayné¢ number of
elephants which wereot crossed. Figure 4.2 below shows images of elephants used to

illustrate subtraction procedure.

Figure 4.1: lllustration of Subtraction Process Using Images of Elephants

4.3.2.5 Teachingthe Concept of Measurement

The next basicmathematics concept to be discussed maasurementand itincluded

length, mass, time and mondye ngt h was f how $omg odshoit aabjectt a s |,
waso Then tvo objects werelisplayed on the screemd childre wee asked to identf

along object from a&hortone The children were asked to compare two objects by using
such statements as Al &or gx@ampletthe dohovingoobjectdi s h o r t

shown on figure 4.3 were used.

Al

B | |

Figure 4.2: Objects Demonstrating Difference Lengths
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A voice is heard in the background saying:

fiWhich one of the two rods longer than the other? Object A is longer than
Band Object B is shorter than A. 0

A variety of other pictures representidifferent objects \wre presented where one edij
wasalways longer than the othe3traight and curved lineoncepts were alsdiscussed
under the conceplines. Finally children learhaboutrectangles, triagies and circles
under the concepthapes For everyconcept, the programme discusskdinitions of key
termsfirst, then development ahathematics concepthrough games andssignments
and finally revision by use ofself-correctingquestion item.According to one of the
teachersnterviewed, childreruse tablets téearn mathematicen threemainways. First,
they learm through play and games. The games were fascinating andofehildren.
Second, they toolassignments on the rea topic and third, they undertoakvision
exercises which involvethe use ofkelf-correctingquestion itemsDuring the interview,
the researcher asked teachers to indicate how they used tablets todeastacy
conceptsIn respnding to thisquestion below is an excermif what one of theeaches

from a public schodhad to say:

AiThe teachersbél $aptcanesdpelioasat withdearning
programmes Thefirst programmeNetsupport systemwas developed by Moi

University andthe second isContent Hub developed by KICDThe two

systems worlin collaborationwith eachother. The netsupport systerhelps

the teacher to manage t hemaltérsaoklass |1t i s
management. fegisters allp u p i | s that arecbrierdly astivein class.

It also helps the teacher to send assignments to pupils, collect them back,

mark, give fedback and record marks. Furthermore,hielps the teacher to

send new aatent to pupils or modify theontentalready preloaded in the

tablets in orderto suit the learnei® n elteisdatso handy in  helpingthe

teacherto develop a lessorplan and use itn class. In additia, it helps in
controlling childrenos use tdming abl et s
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activities.As for the content hub programmiecéntains all the digital content
that wasdeveloped by KICB[teacher in 7 interview]

In support ® the nortion that the netsupport programwigch cane preloaded with the
tablets helpedeacherdo manage learning activities in thelassrooms, here is what a

teacher from a differemublic school had to say:

fiThere aretwo main ways of controllinghildren using netsupporsystem
The teacher canse the system to eithieck the tablets or blak themoutin
order to attractchildrend sttention.Locking thetablets meansnakingthem

i nacti ve, respondtolchlgred dooch.Blankingthem out means
turning the screen blank arthrk 0 She demonstrates for the researcher to
see nOncechildrend devices ardocked or blankeaut, they beginseelng
teacheds attentionand help.At this point the teach can now explain or
demonstrate sometty with their full attentioro [teacher in 1 interview]

The teachers interviewed from private schools reported that they were not aware of the
interactive digital content developed by KICD. Asked how they used ICT to enhance
development ofbasic mathenatics concepts, they reportékdat ICT enabled them to

develop interactivemathematics activities. One teacher reported that ICT enabled
children to learn mathematics through games and fun. The teacher noted that the
mathematics programme installed infhas pi | sé computers encour a
giving learnersimmediate feedback. The programme allowed each &ady echild to

progressat his/her own pace. Here is wluaie teachehad to say

fiThe mathematics software used in this school allows pupildedrn
mathematicst hr ough games. Look at thisé(she st
programme where images of cows wissorted colours are used to

demonstratea subtraction operation A voicefrom the backgroundjives

instructionson how subtractioris donethroughanimatedimages). You see,

this softwareusesmedia fromreal life experienceshat any child can easily

follow whilelearning mathematics operatiors[teacher irl* interview]
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Most of the teachers intervieweepoted that they usegrojectos to demonstratdasic
mathematics concepts to childrén oneof the lessonghatthe researcher obseryeal

teacherwas workingon a mathematics problem on a laptepile projectingit on a

screenin thecomputer laboratorfor all the childrerto see. Thigechnique allowed for a
discussionto ensueamongpupils as most of them attemptédo i mi t at e t he
actions on their tablet§ he teacherdemonstratedo themthe procedure oforing and

groupng of objectsby draggigng and droppinggchniquesThe followingis an exerpt

from the 7' lesson observatiomvolving a conversatiofetween two ppils and their

teacher

Jane: Mine is not workindreferring to her tablet)
Peris: Look, mine is moving. Jane is not doing it well
Jane: Please teacher show nmw to move the objects

Peris: L et me show you (she pio#Hragthtaneds tabl
object but it did notespond)

Teacher7:Let me see (she attempts a second timelragit but the object
doent move). This one doesndt wor k.

Teacher 7: (Gies Jane a new tablet) Try this

Jane: (To her friends happily) This one is movifglike it, I likei t . 0

ICT tools were also used to search for information on the internet for instructional
purposes. Most of the teachers reported that they used schewleinto download
instructional materials. Some teachers regab that they downloaded videecorded
episodes and used them to teachmeracy conceptOne of the teachers in a private
school noted that she used the internet to download the interacgiel d@ontent
available on the KICD portal dittp://www.kicdinteractivecontent.ac.k&he researcher

later confirmed that the content found at this portal was the same as the digital content
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prelloaded in the tablets delivered to the public scho®lss finding is consistent with
ICT Authorityd 2016) claim that KICD was working towards getting the digital
interactive content available on multiple platforms for all the children and teachers to

access the materials. One way of doing this was placing the content on its portal

4.3.3 Relationship BetweenAvailability and Use of ICT in Teaching Mathematics

The study sought to establish whether availability of K33dls in schoolssignificantly
influencedt e a c bseaf K0 in teachingmathematicsThe study foundhat desktop
computersjaptops and tablets werthe maost prevalent ICToolsin schoolsin Mombasa
County Theresearcher thefere soughtto investigate whethathere were differensein
use of ICTtoolsin teaching mathematicsSubjects were divided into four groups the
basis ofavailability of desktop computers, latops and tabfetsteachingnumeracy
concepts Table 4.13 shows datan means in the use ofariousICT tools in teaching

numeracy concepts

Table 1Table 4.13:Means inUse of ICT in TeachingNumeracy Concepts

Availability of ICT Tool N Mean Std. Deviation
None 23 0.00 0.000
Desk Top Computer 49 0.51 1.003
Laptop 20 2.46 1.744
Tablet 8 425 0.707
Total 100 1.01 1.599

The results in tabld.13 indicate that theise of tablets in teachingumeracy concepts

was muchhigherat mean (M) o#.25and standard deviation (SD) ofag compared to
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laptopsat M=2.46 and SD=1.7and desktop omputes at M=0.5land SD=1 As was
expected the tehers who had no access to either laptops, tablets or desktops did not use
ICT to teachnumeracy conceptévi=0.00, SD=0.00Q)Theseresuls indicatethat there

was moreuse of tablets ineachingnumeracy conceptthan the laptops and desktop
desktop computerd.he study findings indicatdhat at thescale of 500 the useof tablets

in teachinghumeracy concepttood ata mean o#.25. The use adesktop computerfor

the purposes ofeaching numeracy conceptaas sominimal the meanof 0.5 out of a

scale 0f.0.

Figure 4.1 depist a mean plot graph showing means inuke of various ICT tools in

teaching mathematics.

Mean of USE OF ICT IN TEACHING MATH

NONE DESH TOP LAPTOP TABLET
AVAILABILITY OF ICT

Figure 4.3: Mean Plot on Use of ICT in Teaching Mathematics
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The Mean Plot in Figure 4.1 shie that the use of tablets in teachimgmeracy concepts
was much higher than laptops and desktops. The use of desktops in teachargcy

conceptsas shown on the mean plot graph was very dismal.

One WayANOVA between grouptechnique wasitilized to test whether the differences

in the meang Table 4.13wvere significant. Theypothesis that was testesdas follows

Hol: There is no significant difference in the use of ICT in teachingeracy concepts

between teachers whmaveaccesdo ICT resourcs and those who do not.

Table 4.14showstheresuts of One WayANOVA test on difference ithe meansn the
use of ICT toolsin teachingnumeracy conceptbetweengroups ofteachers who had
access toablets, laptopgjesktop computeyand those who dd noaccess at all

Table 4.14: ANOVA Computations on Use Of ICT In Teaching Numeracy Concepts

Sum of df Mean F Sig.
Squares Square
Between Groups 143.445 3 47.815 41.903 .000
Within Groups 109.545 96 1.141
Total 252.990 99

*The mean differeres are significant at the 0.05 level

Table 4.13indicates that the calculated valu® = 0.00 <0.05 with a calculatedF =
41.903at 3 df (degrees of freedom)hese results showhat thee was a statistically
significant differenceat theP value (0.00 lessthanthe criticalvalue (0.05).The results
also indicate that the F statistic (41.903) was significiherefore the difference in
means was found to be significant and the null hypothesis was thus rejedtezbasis
of these resuls. This finding implies that there ia significant difference in the use of

ICT in teachingnumeracy conceptamongteachersdepending on the available ICT
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tools There was a significantse of ICT to teaclhumeracy conceptshen tablets were
provided to the teacher$he findings indicate that there was minimal use of I6T
teachingnumeracy conceptshenteachers werenly provided withdesktop computers.
There was however substantial use of ICT in teacmuameracy conceptsith the
provision of laptopsfor teachingpurposes The studyfinding thereforesuggest that
availability of tabletsand laptopsn schools significantly influencetd e a ¢ bhseof I€T0

in teachinghumeracy concepts

To determine theffect size ofusingdifferent ICT toolsin teachng numerag skills, eta
squared was computed. Eta squared is calculated by dividingutheof squares for
between group®y thetotal sum of squaresn the ANOVA table (Pallant, 2005.able
4.14 indicateshat sum of squares between group$48.445 and total suwf squares is
252.990 Thereforg143.445) diided by 252.990 resultsin (0.567. Theefore the size
effect (eta squaredfor using different ICT tools to teagtumeracy conceptwas found
to be .57 Accordi ng t o astification rofd effectgizé, 955 @auld lwel
consideed largeeffect size. This coulbe interpreted to mean thegpproximately57% of
the use of ICT teachingumeracy conceptould be attributabléo the type of ICT tools
provided to teachers the schoalThe study results sian on Table 4.13ndicatesthat
provision of tabletsand laptopencourage teachers to use ICT more thprovision of
desktop computers. The findings also revealed that the use of desktop computers

teachinghumeracy conceptsas not significant
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Further, Posthoc multiple comparisons using Tukey HSD test

was performed to

establish which groups of teachers were significanitferént in their use of ICT in

teaching numeracy concept3able 4.15 presents the results of gust analysis test:

Table4 . 1 5: Post Hoc Compari sons

ConceptsUsing Tukey HSD Test

o Munfemeyc her s 06

() (J) Availability Of ICT Mean Difference | Std. Error  Sig. 95% Confidence Interval
Availability J) Lower Bound Upper Bound
Of ICT
DESK TCP -.510 .270 .239 -1.22 .20
NONE LAPTOP -2.100 .327 .000 -2.95 -1.25
TABLET -4.250 438  .000 -5.40 -3.10
NONE .510 .270 .239 -.20 1.22
DESK TOP LAPTOP -1.590 .283 .000 -2.33 -.85
TABLET -3.740 407 .000 -4.80 -2.67
NONE 2.100 .327 .000 1.25 2.95
LAPTOP  DESK TOP 1.590 .283 .000 .85 2.33
TABLET -2.150 447 .170 -3.32 -.98
NONE 4.250 438  .000 3.10 5.40
TABLET DESK TOP 3.740 407 .000 2.67 4.80
LAPTOP 2.150 447 .170 .98 3.32

*. The mean difference is significant at the 0.05 level.

The results of Post Hoc comparisons using Tukey HSD tesshmwn on table 4.15

indicatethat there was significant difference in in the means in use of ICT in teaching

numeracy conceptbetween teachers whwere provided withtablets, laptops and

desktop compters. Groups of teachepsovidedwith tablets and laptops did not differ

significantly in their use of ICT in teachingumeracy conceptdHowever, groups of

teachers with tablets and laptops differed significamilyuse of ICT in teaching

mathematicsvith the groupthat had desktop computers. Interestingly, the results of post
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Hoc analysisindicate that there was no significant difference in means of using ICT to
teach mathematics between the graipeacherghat haddesktop computers aritie
group wihoutaccess tdCT tool for teachingThese findings implythatprovidingtablets

and laptopgo teachersn schoolssignificantly influencel their use of ICTin teaching
numeracy concept3he findings however revealed thabviding desktop computerf®r
teaching purposedid not significantlyinspireteachers to use ICT t@achingnumeracy

concepts

This finding is in agreement with previous studies which found a strong positive
relationship between the frequency of use of ICT in teaching and theenofmlCT tools
available in the classroom (Becker & Ravitz, 2001; Norris et al, 2003). Inan and Lowther
(2010) argud that availability and accessibility of ICT tools in the schooédily and
indirectly influenced e a ¢ h € wss id thd cassroom. Siarly, Cubukcuoglu (2013)
positedthat teachersverein a better position to esICT in teaching if they had adequate
opportunitiego get full access to high quality ICT resourdggbukcuoglu (2013) argues
that eacherscan easily use ICT tool® their teachingif good and well designed ICT

infrastructurevere presenn their schools.

Thefindings of this study also agreaith previous findings from studies done elsewhere

in Kenya. For example, Karimi (2012) found that despite majority (88%) ahsacy
school teachers in Muranga reporting availability of computers in their school, there was
limited pedagogical use of ICT alassroom instruction. Likewise Mwangi (2014) found
that despite the availability of about 800 desktop computers in secosdaopls in

Nairobi and Kiambu, there wasinimal use of thoseomputers in teaching mathematics.
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In majority of the schools, the computers were mainly used for teabhsig computer

skills rather than for the delivery of the school curriculum.

This finding s consistent with findings fromlémb, AndersonlLaws & Quale (2009)
studywhich indicate that availability and accessibility to ICT tools by teachers in schools
is a necessary condition for their use in the classroom instructi@wise, Wanjalaet al

(2015) found that there was a significant relationship between availability of computers
and th& use in teaching mathematics. Furthermdyedallah, Abidin, Luan, Majid and

Atan (2006) found that providing teachers with laptops, projectors anputensoftware
motivated them to use ICT for teaching and learning purposes. In agreement with this
argument, Mumtaz (2000) assesttthat access to sufficient quantities I€T tools

encouragedeachers to usdaem for teaching purposes

Thefindings of the studyis alsocongruentwith the studyconductedoy BuabengAndoh
(2012) which found that access to ICT infrastructure and resources in schools was a
necessary condition in the adoption arsgof ICT into clasroom practice. He argued
that effectiv use of ICT in teaching mainly depended on availability and accessibility to
ICT resources in the schools. However, avdlitgbof ICT resources in the classroom
alone couldnot be enough in sustaining effective use of ICTeaching but the use of

suitable ICT tools and programs that support teaching and learning.

4.4 The Impact of ICT Toolson Teaching of Numeracy Concepts
The seond objective of the study sought t o

empowered them to teaclumeracy conceptseter. To gain insights intdhis objective,
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the researcher collected qualitative dayaobserving mathematidessons in progress as
well asinterviewing teachers who had indicated onithguestionnaire that they used ICT
to teach mathematics. The resder observed seven mathematiessons inseven
different lower primary schools. The researcher further conducted Hestson
observationand teacher interview with an aim of seeking clarifications and gaining
deepeiinformation. Out of the seven schoahswhich observations and interviews were
conducted, three were public and four were privatieools Coincidentally, the three
public primary schoolselected happened to part of the 150 schoolksrgetedfor the

pilot phase of the Nainal Digital LiteracyProgrammed (NDLR)

The transcription of data from videecorded observations and voieeorded
interviews was done according to a model proposed by Pawell. (2003) which
involves sevefphase proces®f data transcriptionas follows: Viewing the video
recorded and listening to the voimecorded da familiarize selfwith the materials
describing the video and voice daba textual format, dentifying critical events;
transcribirg data to produce probabiienscripts and finally ©ding the dta to identify

themeghat emerge from the data.

Eleventhemes emergeffom the data coding process follows ICT is a beak from
routine (BFR), it producesinteractive learningtyles (ILS) it reduce pupil weakness
(RPW), and makesnathematics to beeneattractive(MBA) as well as increasingupil
engagemenflPE). ICT was also found ttacilitate classroom activitfFCA), raise pupil
attention(RPA), increase pupil concentratiqiPC), promote learneautonomy (PLA)

impr ove Pupi |l §adimeaselasy att¢ndaRcel JICA)
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The eleverthemes were further categorizedad two broad themes: Effective classroom
management and cognitive amplificatiohe broad theme effective classroom
management concerns orchestration on the classroom eneinbrthereby making it
conducive for learningChrysanthou (2008) found that the use of ICT in teaching
mathematicdrought about posive changes in the classroom environméhder this
broad themeeffective classroom managemerthe researcher includethe following
themes:Break from routine, interactive learning styles, increase pupil engagement
facilitate classroom activity and increase class attendarwe broad theme cognitive
amplification concerns enhancement and reinforcement of maticeneaning. Pea
(1985) argueshat ICT provides learners witowerful cognitive tools that enable them

to enhance their ability to construct knowledge by opening up new possibilities of
thought and actionUnder the broad themeognitive amplification, the regarcher
included the following themes Mathematics becomes attractive, raise pupil attention,
increase pupil concentration, promdearner autonomy and improve pupil memoariie

broad themeand subthemes that emergdim the study are discussed asdols

4.4.1.0 Influence of ICT on Effective Classroom Management

Under this broad themeategories that were related to the functioning and operations of

the learning environment were placed. Therefore as a consequendleerties break

from routine (BFR), inteactive learning styles (ILS), increase pupil engagement (IPE),
improve class attendance (ICAnhd facilitate classroom activity (FCA) were included.

This finding is in agreement withiCr ysant houos (2008) findi

mathematics software was gsigly associated with changes and differenceshi

118



organization and management ofassroom environment. Inhis particular study
teachers and learners reporthdt the use of Geogebra software in teaching mathematics
was a break from udine as wellas a facilitator of productiveclassroom activity. The
following is a discussion of the themes that emerged under the broad theme facilitation of

effective classroom manageménit the current study

4.4.1.1 Break From Routine (BFR)

The use of ICT in tezhing mathematics wa®ported bythe teaches asa break from
normal schookoutinewhich may at times be quite borinlgp most of themathematics
lessonghatthe researcher observedvarious school#e visited, children were seeto

be in high spiritsand were enthusiasticThe merefact that mathematics lessons were
conducted in the computer laboratory rather thiainaryclassrooms was seen as a break
from routine. One teacheroted that routine at times could be quitering making
learningunattrative experienceThe use ofdesktopcomputers laptops and tablets in
working out numeracyproblems rather thamsingexercisebooks was seen by learners as

a break fromnormal routine. This finding implies that at tingebreaking from normal
classroom rotine was a catalystfor effective learningThis findingis consistent with
findings from previous research by Chrysanthou (2008) in which teachers and students
attributed use of ICTh teaching mathematiass a break fronmormal boring classroom
routine. This breakfrom normal classroom routirmntributedimmenselyin making the
mathematicdessons more interesting, attractive, and enjoyable to learners (Chrysanthou,
2008). The studers found the use of computer laboratories for learning mathematics
rathe than theordinary classroom&s a brela from their normal routine. Learning

mathematics with ICToolswasatime thatstudents always longed for.
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4.4.1.2 Interactive Learning Styles (ILS)

The use of ICT irthe teachig of numeracy conceptwas foundto be associated with
increased nt eractions i n the | earincredibly agiveanc e s s .
class whenever ICT toolsatesed t o teach mathematics, 0o r
interviewed. Most of the teachers intervieweeported hat ICT tools facilitated
interactive learning environmeuluring mathematics lessanBhey noted that children

were rather more active ithe classoom wherever they usedCT toolsin the compuer

laboratory than when they didiit the dearthof ICT todls in theirordinaryclassrooms.

One of the teachers was asked to explaow ICT facilitated interactions during
mathematics learning sessions. In responding to this, below éxcampt of what the

teacher had to say

fiEvery childin my classgets an opprtunity to use a laptop or tableThey
(children) normally consult one another. They always help one another.
Whenever we are in the lab, no child is ewwsrenidle and learning
mathematics islwaysfun. Infact with ICTtools, children can learn without

the teachers. They are always engaged in something constructive. You know
for examplethey take pictures, play gamasd compete with one anothed
[teacher irB" interview]

In one of the mathematics lessons obsertied researcher noted that pupilsrisexd
collaboratively ortheir tablets as they learnt basic mathematics cossemh asimple
addition. The children worked independently on their gadgdiite at the saméhey
consulted and shared ideas with each otfi¢re researcher recorded a consgos
between three pupils who wenerking on their tablets to perforam additionoperation
of whole numbers as captured in the following transcription (the names used are

pseudonamesor t he sake of menti):ecti ng the chil dr
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Pauline: (To a pupil seated next to her) Use cows instead of hands. Cows
look good. Look at mine. (the researcher moves next to Pauline to see

what she was doing).

Philip: Ok. Let me se. (he filgets with his tablet to change image settifigm
hands to cows). Oh, Lookyntows are yellow while yosilare green. |
have never seen green cows. (he attergpperform addition andjets

excited about results displayed his screen).

The teacher explainetb the researcher that the programmeswdesigned as a self
learning matematics progmrame. It uses multimedia feature$ sound and images to
demonstrate adtibn operation. A child waseard nearby trying to explain to another
child on how to performan addition operation The following isan excerpt of a

conversation betweethe two children

Sinclear: (To another pupil seated nexther) Touch here.

Natalia:  (Attempts to touch on the screenher tabletusing index finger
butitd o e s n 6 t Nathing ip lmppen)ng! (she exclaims)

Sinclear (Picking up the tablet) Let m show you. (She touches on the
screen lightly with her thumb and it responds) This is hédibne
(makes a hand gesture).

Natalia  Givemel try. ( She attempts and it responds)

The mathematicprogrammeused in this clasproducedsymbols, images ansounds
simultaneoushas dildren worled through addition of whole number§he programme
beganby a female voice defining addition gsutting togethes When a childoucheda
number on thecreerof the table{for example number threghe numbewasdisplayed
on the screen in figurgshat is3), at thesame timethreecows ( or any objedhatthe
child had previously selected) canoa the screen as a female voicalled out the

number. When the child touched the addition sign (+), a voice veasd in the
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backgrounds ay i ng, f.p Again whengtleachild éowrchedanother numbeffor
example two) its symbolwas displayedon the screer{i.e. 2) and acorresponding
number of objects (in this cas&o cows)were produced together with voice call out
the numbeiin the backgroundFinally, when the childouchedthe equal sigr(=), the
answerwas producedh terms ofa voice calling out the answethat is5) , while at the
same time digure was displayean the screeand image®f five cows (o any object of
choiceacor di ng t o a )cdirespodiigsto tperaasiver mmpeackhis
finding is consistent with findings of previous studwesich found that ICT facilitated
interactive and collaborative learning. Chambers (20&dhd thatthe useof web 2.0
based ICT tools such as forums, blogs and podcasts enabled primarycdsliveh to
work mutualy together BECTA (2003) assestthat ICT facilitates improved group work

and caoperative skills amonkgarners.

4.4.1.3 Increase Pwpil Engagement (IPE)

Use of ICTtools in teachingnumeracy conceptwas also found tde associated with
increaseof the level of p u p iedgagément imearning activitiesMost of the teachers
interviewedin this studyreported that wheverchildren wereallowed tousecomputers
to learnnumeracy conceptshey always beecae much more absorked in the learning

activities. One of the teachers interviewed repoaébllows

fThey (children) never get tired of learningmeracy skillsvhenever they are
allowed to use computersheyare notevenwilling to take a brealas long as
they are working oncomputers Whemver they do mathematics in their
classrooms, they are always eager to go out for br&ak. interestingly,
whereverthey are in the computer lathey get so engrossed witbmputers
that they are willing to foregoeven their break just to continue doing
mathematicausing computers Nothing motivates them to leamathematics
better than computers dofteacher ird" Interview]
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This phenomena aincreased engagement in learning activitesld be attributedo the
capacity of ICT tools in enablinghildren to workon mathematics solutions at their own
pace. Most of the tehers overwhelmingly endorsed thargumentthat ICT tools
facilitatelearring of numeracy conceptt the learne®wn pace. Almost all theeachers
interviewed in this studyasserted thaimmathematics stivare installed in thedesktop
computerslaptopsand tablets wermainly meant tdfacilitate independent learning thie

lear n eows gaceThis is what oeof theteaches reported

fiThe mathmatics software installed in the computerssveesigned as a self

learning programme. The child follows instructions given and is able to get
immediatefeedback. This programme is alself-correcting. The child magot

need the teachdn work througha problem A child can make attempts at an

assignment given and after several trials the sysigppliesthe child with the

correctanswer.lt is alsoable to rewardhe learner accordinglyFor example

if the learner gets am nswer correct, it says fAcorrect
wWr ong ans we fteacher inYinteavipwa] i n . 0

This finding B I n agreement wi t h Chrisanthouos
mathematics softwarenabled studds to work out mathematics problems at their own

pace withoutholding or waiting for others. NCTM (200@)so argues that ICT has the

ability to transform abstract mathematics concepts into concrete and visual
representations that are easy ¢bildren tounderstand. NCTM further argues that ICT
fosters chil dr ebastmathenmatrs @reepes hytmaking thém real and

enjoyable.

4.4.1.4 Improve Class Attendance (ICA)
The teachers interviewed in this studyerwhelmingly endorsed the argurhéhat the
use of ICT inthe classroomncreased class attendance. In fact it was observed that in

casesICT increased class attendance by a hundred percent (100%). According to the
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findings of this study,ICT substantiallyhelped to reduce instanced truancy and
absenteism among the pupils. Teacheeported that there was always extraordinary
excitement among childrean the prospect of using ICT in learningwas reported that
whenever they expected to use the iI6Tearning their class attendanaenproved. The

following is an excerpt of whatne of the teachers had to say

fiThe use oflesktopcomputers and laptops in learning mathematics
takes place in the computer laboratory. There is only one computer lab
in the school and therefore a programmas been put in place to
control its use. Each class in the school is a#dvio use the computer

lab once per week. My class is normally scheduled use the
computer lab on every Wednesday. On that day | can assure you, we
always hae almostl00% attendnce . [@acher ir7" interview]

This finding is consistent with BECTA (2003) rfding that ICT leads to improved
attendance at school . BECTA further argue
learning andat the same increases themjoyment and comitment to learning. Children

who enjoy and are committed to learning amere likely to attend class regularas

compared to their counterparttio maynotbe committed to learning

4.4.1.5 Facilitate Classroom Activity (FCA)

The findings of this studyrevealedthat ICT was useful in facilitatingeffectuallearning

activities during mathematicdviost of the teachers interviewgdrticularlyfrom public

primary schools indicated th&€T tools helpedn regulatingclassroom activigs. They

reported thathet e a c digtal dedices (laptops) arldarneré di gi t &bletsfevi c e
came preloaded with two systems that helped manage learning activities during
mathematics lessons. One of the systems was referrech&t sigpport systenwhile the

other o wascontent hub According to the teachers, the net support system helped the

teacher to develolesson plas, manage learning activittesn c hi | drends t abl
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learning activities, send assignments to children on their tablets, collect assgdamen
by the pupils, mark the assignments and finally give feedback to the learners. The
following is a transcription of what ora# theteaches said about the use of netipport

system

A Fi r s supportnsgstenmelps medevelop a lesson plan, eithéy
using word or power point program. Look e r &heoshows the
researchela lesson that had been developed eadiea power point
programon her laptop | @an present this lesson to the whole class
using a projector oican just sendit directly to the individual learners
through their tabletsSecond, it helps me to send learning content to the
learners through their tablets. Butonly sends tdahosechildrenwhose
tablets are activatedon the systemwWhen thesystem isurned on, it
automaticallydetects all active tablets in classhenprompts learners to
register ty typing their names in a dialog box. Look here. She
shows the researcher the pupils already registenethe systemiThe
system enables the teacher to send leartessks and asgnmentson
their tablets It also helps the teacher tmodify existing content to suit
learners needs [teacher in B interview]

On responding to the question about how thesoiport system helps to manage and

control the class, here is what thectear had to say:

il normally use the system éither blankthe tablets or lock them aut
When Iblank the tabletsout, their screendarkenso that the learners
canot uasymoret Amce winen llock the tablets out, theitouch
screensimmediately beame inactive. When | blank or lockout the
tablets the learners begune attentive tome as they try to seek my
attentionand help. Sometimes the children become so engrossed on the
tablets that they do not pay etition to me at allOther times they
deviae from the expectetearning activities Therefore blanking or
locking out their tabletshelps me to attract their attention backo
[teacher ir6™ interview]

So according to the teachers interviewed, ICT devices can be used to manage class

activities aml give teachers command on class con@know and Taylor (2000) assert
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that ICT motivates, encourages and stimulates learners during mathematics lessons.
BECTA (2003)argues that use of ICT in teachitepds to increased motivation and

commitment tdearning tasks in literacgndnumeracy

4.4.2 Influence of ICT on Cognitive Amplification

Six themes emerged under theadtheme cognitive amplification through data coding
processMost of the teachers interviewed reported that ICT enhattoetearnng of
numeracyc oncept s by a mgyhitivd gbilitiesy Thpugp axialbd ding
process, the followinghemes emerged under tbheoadtheme cognitive amplification:
Reducd pupil weakness (RPW)mathematics becomes attractive (MBAaisel pupll
attention (RPA) increasegupil concentration (IPCpromoteal learner autonomy (PLA)

improvelPupi | 6s memory (1 PM)

4.4.2.1 ReducePupil Weakness(RPW)

The teachers who were interviewed reported that ICT prowaded of opportunities for
children with lower abilitiesin learningmathematics to actively participate mameracy
activities. One of the teachers interviewed reported that computers enabled all learners to
actively participate innumeracy activities regardless of their ability levelsn

mathematics. Here is what the teacher had ta say

AComputersprovide opportunities for all the children to work out
mathematics problems at their own pace. Mathematics concepts are
simplified through animated objects and games. Mathematics has
become much singil even to children who had viewed it initially as
difficult and unachievablé. [ teachetin 3% interview]

This finding is in ageement with Chrysanthou (2008) wHound that Geogebra

mat hemati cs softwar e waeaknesdihleammg nmathematice nuat e
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The program provided opportunities for studenithwow learning abilities to bable to
actively engage in learninghathematics Furthermore BECTA (2003)found that ICT
leads to enhanced sense of achievement among students espbosdlywihohad
previously been undeachieving in classAccording to Becta (2003)CT creates a
culture of success among learners by stimulating intereshathematics leaing

activities.

4.4.2.2 Mathematics Becomes Attractive(MBA)

According to his theme learning numeracyconcepts with the usef ICT makes ita
pleasant and attractive activity. fne third mathematicdesson the researchebserved,
children were seeexcitedy tapping on their tablets, they were deepitheilled with the

on goingmathematics activities. Children weseen sharing experiences and information
on their tablets. In fact most of the teachers interviewed reported that ICTastichthe
learners interst in basic mathematics concepts and theioncentrationon numeracy
activities was noticeably more than usualotre of thelessos the researcher observed,

children seemed reluctant to break for lunch. Their teacher reported as follows:
fiUse of computerdor teachng and learnng purposeshas made
numeracyactivities moe attractive than evernfact we literally force

children to gebut of the omputer laboratoryto go fortea break, lunch
break andyames [teacheiin 6" interview]

One d the teachers interviewed reported th&T tools haveinbuilt multimediafeatures
which areresponsible for the cldlr e n 8 s i n c¢ rinenanseeclactivities. &hee s t
following is anexcerpt of what the teacher had to:say

AThe computers enable children to learameracy skillghrough text,

animated imageand thrilling saund effects They (computers) enable
children learn mathematics with so much.fufteachein 4™ interview].
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This finding iIs consistent with Chrysant hi
more attractive and enjoyable. The study found that Geagstiftware contributed in

making numeracy conceptsiore appealing and enjoyable to students. BECTA (2003)

argues that ICT stimulates and sparks students appetite in learning and creating a culture

of success among learners. BECTA further notes that IG¥s leaenhanced enjoyment

in learning tasks ananincreased sense of achievement.

4.4.2.3 RaisePupil Attention (RPA)

According to the study findings, IC@ontributes immensely inraisingp u p iattergién
during numeracyactivities Most of the teachsrinterviewed reported that chi&h paid
more attention duringiumeracyactivities whenever ICT tools were usddr learning
The teacherseportedthat there was a great difference in the chil@rattentionduring
mathematics lesson conductea the conputer laboratory than in theiordinary
classrooms. One of the teachers interviewed reportecsiigatlways witnessed unsual
increase in pupil attention dag numeracyactivities particularly whenCT tools were

used. Here is an excerpt of what the kesbad to say

AComputers enable children to leamumeracy skillshrough games

and animated images. This makes learning of mathematics fun and

interesting resultingi i ncr eased alteachenin 3%0n i n cl ¢
interview]

The 4" teachetto beinterviewed added that ICT devices make children to enjoy learning
mathematics thus increasing their attention inrtlearning ofnumeracy conceptdhe

teacher reported as follows:

fiThrough tablets, ckdren find mathematics learning sessian enjoyable

experience. Since the inception of tablets in the teachingiwheracy
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concepts children are always looking forward to learninghathematic®

[teacheiin 4™ interview]

Chrysanthou (2008) found that Geogebra ma
attenton in the classroom. The software enabled the students to focus their attention
learning mathematics concepts and procedures while at the sanfeeémg them from

engagingm subordinate tasks.

4.4.2.4 IncreasePupil Concentration (IPC)

Nearly al the teachers who were interviewed in this study overwhelmingly reported that

ICT increased childrehs concentr at i ommemeytaskshaeharddidea r ni n g
teachers indicated that mibmeraayacteitieé alwayse v e | [
increased whenever TCtools were used iteachingnumeracy conceptd he 8" teacher

to beinterviewedin this studyreported that whenever she used computerteach

numeracy conceptaoisemaking and learning disruptions among pupils were noticeably

non existent According to the teacher noise making and learning disruptions were a
common trend in an ordinary mathematics cla$sre is excerpt of what the teacher

noted

AWhenever | use computers to teachmeracy skillsmy work isalways
very easy. Theris no shoutingkeep quigt Children simply settle down
right awayfor learning and concentrate on tasks at hand. Nothing else
captures their (childreninterestbetter than computers dofteacherin

5" interview]

It was also noted that ICT increasé® tthe children concentrate on a tatke 2
teacher to be interviewed this studyreported that children in her mathematics class
wereable to concentrate on mathematics activitbesa long time. Here is a transcription

of what she reported:
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ACompuers encourage children tdiscover concepts by themselves

even without théelp of the teacher. Children are abledoncentrate on

their gadgets for a long time without ever getting tired of them
(computers). With comneemtevergettred hese chil
The level of concentration is normallygh whenever they arallowed

to work out math problems usiegmputers) [teachelin 2" interview]

In addition,the 7" teacher to be interviewetbted that ICT brings joy and excitement in
children consequently increasing their level of concentraiioriearning. e tacher

reported as follows:

AChildren normally get so excited whenever they are allowed to use
computers to learnnumeracy skills This increases their level of
concentration in learmig basic mathematiczoncept® [teacherin 7™
interview]

This finding is in agreement with BECDA$2003) arguement that ICT can stimulate,
motivate and spar k st ud e rcteaidg aaufiyeeotsuctess. f o r
Furthermore, use d€CT in the classroom leads ilacreased commitment to learning task

by pupils enhanced enjoyment, interest andsgeaf achievement in learnifBECTA,

2003)

4.4.2.5 Promote Learner Autonomy (PLA)

The argument thdCT promotedearner autonomy duringiathematics learningctivities

emerged very strong in th&gudy. Nearly allthe teachersnterviewedreported that ICT

promoted seHearning among children. The'teacher to bénterviewed asserted that

under normal circumstanceshildren relied hegly ontheirt eacher s gui danc

numeracyproblems. Here is a excerpts of what she reported:

AWith ICT children learn and work out mathematipsoblems by
themselvesThe program we have enablgsildrento learn mathematics
concepts through playn every topic children are given instructions on
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how solve math problems through audlisual aids. Therthey are
asked to takean assignmentin which theyattempt to solve similar
problems. If a child is unable to get it righthe program prompts
him/her to try again. After several attempts the program supplies the
required answer. So it allows children to learn mathematics on their
own. The teachés role is reduced ta supervisoryoneo [teacheiin 1
interview]

It was also reported that ICT proesllearners with easy simpte-follow instructions
given throughmultimedia Therefordearners are able to follow tsesimple instructions
easily and solve basic mathematics problems by themselies.4™ teacherto be

interviewedreported as follows:

AThe math program installed in the computers was designed fer self
learning. The program givekearnerseasyand simple to follonage
appropriate mathematics instructiongteacheiin 4" interview]

The researchasbsewed children workout numeracyproblems on their ICT devicesith

little or no intewention at all from the teacherittle children were observed fasipg on

their tablets confidently as theplvedmathematics problem#n one ofthe lessonghat

the researcher observedring the studya child sitting next to the researcher was seen
attemping to do addition of whole numbers on his tablee was seen pressing number
three (3) on the tabl iathe backgroursd while at theesamea | | e ©
time three images of cows aped on the screen. The child then pressed the symbols
plus (+) and two (2). A voicen the backgroundalled out plus two as two images of
cows appeared on the scre&he boy then pressed the equal gghon the tablet and a
symbol for number five (5jogether with five cows appeared on the screen. A voice
called outin the background that it h e a n ©Oneeof theitemchdrsiinieevieved

reportedthat ICT motivated children to learn mathematics and therefore they did not
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require the presence ofehteacher in order to learn. Here is an excerpt of what the
teacher reported:
fiWhenever | askchildren to go into the computer laboratory to learn

numeracy skillstheynormallygets o exci ted that they donot

any other enticement to leamathematic [teachetin 2™ interview]

This finding agrees with BECTA (2003) assertion that ICT has positive effects on
studentsdé enjoyment and i nt er eiscteasimgnthel ear n
|l earner so mot i vat i ondjreced rstddy.p @hryshethoe €2008 n d s
associated Geogebra mathematics software with promotion of pupil autonomy by
asserting control on their own learning without the constant need of the teacher.
However, NCTM (2000) argues that successful use of ICTeathingmathematics

depends orteaches because ICT is not a panacea parssachers play a key role in

selecting and creatinghathematicdasks that take advantage of ICT to be effectively

learnt.

44261 mpr ov e MBmogy (IPM) s

It was overwhelmingly repted that ICT enabled children to easily rememmn@neracy

concepts previously learr@ne of the teachers interviewed reported as follows:
AThey (children) never forget what they learn in the computer lab. They always
remember everything they learnt prewsly using the tablets. Surprisingly,

they normally find it difficult remember some of the things they learn in their

normal classoomwithout ICT.0 [teacheiin 6" interview]

Most of the teachers intervieweeportedthat the multimedia featuseembeddedn ICT

devicesenabled children to learn mathematics concepta ielaxed atmosphere and
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thereforethey were able to retain most of thmumeracyconcepts leait. Here is an
excerpt of what one teacheported:
fiComputers have multimedia features th&bwlchildren to lean mathematics
through images, soundjotion anadreal life experiences. It is very difficult for

children to forget what they learn througluch a stimulatingenvironment

[teachetin 3% interview]

4.5Teachers Brofessiond Developmert Status andtheir Useof ICT in Teaching

Mathematics

The third objective of this studsoughtto determinewh et her t eac Hd@r sdé tr
influence their use of ICT in teachingumeracy conceptsio gain insights intahis

objective the researchercollected quantittive data from 109 teachers from 37 lower

primary schools and subsequently interviewed 7 teachers who had indicated that they
used ICT to teacmumeracy conceptPata was gathered on the kind of training the
teaches hadbeen givenData wa alsocapturedon the kind of ICT knowledge and skills

that teachers possedsdherefore two sets of data wedlected:First wason¢g ac her s 0
trainingon basic ICT skils nd s econd wEeshnomgcalPeelagagicat and 0

Content Knowledge (TRCK)

4.5.1 Teacher8Training on Basic ICT Skills
To gather information on the kind of ICT imang the teacherdiad undergone, the
researcher asked the following questiddave you undergonany form of ICT training

before? If yes, where did you get traed?

Table 416 preserd the findings of the study on teacl®3T training.
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Table4.16: Descr i ptive Statistics on Teach

Category Frequency Percentage
Trained 100 91.7%
Not trained 9 8.3%
Total 109 100%

The findings of the study ahown on table 46lindicatel thatnearly all the teachetsad
undergone some form of ICT training. Approximately 92% of geelers indicated that
they hadundergone a training ofCT skills. An insignificant number of the teachers
indicated that they ever received any formal trang on ICT skills The reseaher
further sought to establish institutiondere tle teachers had receivélaar training on

ICT skills. Table 4.1&hows the study findings on places where the teachers had received

thar training on ICT skills

Table 4.17: Descriptive Statistics on Places Teachers Received ICT Training

Category Frequency Percentage
Seminar/workshops 43 39.4%
Commercial college 28 25.80%
TTC/University 16 14. 7%
TTC/Seminar/Commeial 13 12.0%
None 9 8.3%
Total 109 100%

The findingson table 4.17indicates that majoity of the teachers had received ithe

trainingthroughseminars and workshopBostquestiamnaire teacher interviewsvealed
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that the ICT workshops and semin&ixdlargely been organized bthe Government of
Kenyathrough the Ministry of Educatioanda local NGO The increasein number of
teaches trainedon ICT skillsthrough workshops and seminaxuld beattributed tathe
rigorous training programmefor the implementation of the Natidn®igital Literacy
Program in public primary schaolOne of the teachemsho wasinterviewed eported
that the Government of Kenya had embarkedraming two teacherfrom eachpublic

primary school. Hex is an excerpt of the teacher said

il g o td intar semimare at Sparki Primary School that was
organized by the governmerniiVe were trained on how to use a
computer to teach mathematics, sciuence and English. We were also
trained on basicomputerskills as wellproper use and maintenanoé
computes. This training targeted two teachers teaching in lower

pri mary from every p u[tedchec in1 c ho o |
interview]

The findings ofthe study as shown on table 4ihdicate that a quarter of the teacher
hadreceived their ICT training @ commercial computer collegédost of the teachers
who hadreceived their trainingrom commercial computer collegesainly hailed from
privateschoos. A teacher from one private prinyaschoolreported that she had received
her raining on ICT skillsfrom a commercial computer college in a nearby urlearire.

Here is what the teacher had to:say

~

il recei v e tommgommercealicompuieplledgein Kisauni.

The training coveredamputer packages such MS Word, Excel, Access,
Powerpoint, Publiser and graphicsl enrolledin this collegethrough

self initiativeto gain computer skillfor my personal use.[teacher in

2" interview].

The study also found that about a quarter of the teachers who participated in the study

received training on ICEKkills from either a teacher training college and university. Some
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teachers indicated that they hatlleastundergonelCT training in all the institutions
mentioned above. This implies ththey had first enrolled in a teacher training college for

a cerificate or diplomacoursethen proceeded tthe university for a degree. Later on

they attended seminars amrkshogs on ICT organized by theischoolsand finally
enrolled in acommercialcomputercollegefor further training on ICT skillsThis finding
implies that someeacher trainingollegesand universitiehad revisedheir curriculum

to include ICTin thetraining. The study findings indicatkat a paltry 8% of the teachers

had noformal training on ICT skills. This finding is consistent with Mieg(2013)who

found that majority of secondary school teachers in Kisii had trained in basic computer
literacy skills. The study found that 91% of the teachers had computer literacy skills. The
study however found thaithough most teachers were traireedICT skills, theylacked

the necessargkills usefulin the integration of ICTn teaching According to Hermans et

al (2008) teachers need support to gain deeper knowledge in their use of ICT to enhance
learning. Krug and Arntzen (2010) argue that effecuse of ICT in teaching does not
just include adding ICT skills into existingedagogicaktlassroom practice but requires
sustained and progressive professional development of teachers. Therefoerstdach

not only need to be imp@d with basic ICTskills but need tobe supported in attaining
technological, pedagogical and content competence in order to effectively integrate ICT

in their teaching of mathematics.

4.5.2 TechnologicalPedagogical and Content Knowledge

The study also sought to eslish whether the teachers possessed Technolpgical
Pedagogical and @tent Knowledge (TPACKthatwas deemediecessary for effective
and siccessfuintegration of ICT for teaching and learning purpodéterature reviewed
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revealed that mere possessiorbasic ICT skillswas not enough for effectiuese of ICT
in teachingnumeracy conceptd o collect data on TPACK knowledge, the respondents

were asked to select an option that best descritediknowledge.

They respond# to nine items measuring TPACKidwledge on a fivgoint likert scale
ranging from no competence, little competence, not sure, more competence and much
compaence. The scoring of this scale was as follows: No competence=1, Little
competence=2, Not sure=3, More competencend, Much comptence=5. Table 4.18

shows the results of the study.

Table 4.18: DescriptiveSt at i st i ¢ s TPAGK Khevedgh er s 0

Statement: Level of Competence

| can use ICT facilities to: None Little Not More Muc
Sure h

1 Upgrade instructional materials 63.3 17.4 0% 14.7% 4.6
% % %

2 Determine math needs of learnc 73.4 128 0.9% 10.1% 2.8
% % %

3 Develop appropriate math 68.8 15.6 0% 12.8% 2.8
activities % % %

4 Implement effective class 679 147 09% 14.7% 1.8
management % % %

5 Engage effective pedagogical 62.4 19.3 0% 15.6% 2.8
practice % % %

6 Develop effective math 679 239 0% 6.4% 1.8
assessment % % %

7 Update mathematics knowledge 50.5 13.8 09% 28.4% 6.4
% % %

8 Update ICT knowledge and skil 61.5 156 0.9% 16.5% 55
% % %

9 Engage social media suab 716 183 09% 3.7% 55
facebookwhasapp to enhance % % %

mathlearning
10  Prepare suitable lesson plan 53.2 11.0 0% 2730 8.3
% % %
Mean Score 64.6 16.24 09 13.76 4.23
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Majority of teachers indicated that thexereunable to integrate ICTh thdr teachingof
numer&y conceptdespite most of therhaving beertrained on ICT skillsThe study
findings as shown on table 4.1@licate that nearly three quarters of the teachet not
possess TechnologicdPelagogical and Content knowledgehe findings indicate that
nearly 60% ofthe teacherbad no competenca allon allthe ten items of TPACKThe
study resultgurther indicate thamore than two thirds of the teachers iradéd that they
had no knowledge of usingvailable ICTs to update theirmathematics instruicnal
materials. Only a third of the teachdrad the necessary competerioeuse ICTs to

update their mathematics instructional materials.

According to the study findings, more than two thirds of the teacherslesrmiad no
competence at all in the usé ICT tools in developing appropriateumeracylearning
activities. Only approximately a third of the teachers indicated thatvwieee competent
enoughto use ICT in developingumeracylearning activiles. However, quite a number
of teachers indicatethat they were competergnoughto updatetheir mathematics

knowledge as well adevelop lesson plans usingT@ools

Furthermore according to the study findinggarly half of the g¢achers indicated that
they were competent in usin@T resources in updiag their mathematics knowledge.
Likewise, approximately a half of the teachers who participated in the study edlicat
that they were competent in usinGT to developmathematics lesson planghis
assertion could be attributed to ti@ct that updatingmathematics knowledge and
developing lesson plarusing ICTdid not require specialized IC3kills. Basic skills in

ICT usecould have beemsufficient for a teacheto surf the internet anddownload
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teaching materialsSimilarly, development of a lessotap using ICTtools might have

justrequirad basic understanding &¥ord or Poweipoint program ora computer.

Generally,the study found that the teachers were low on the Technological Pedagogical
and Catent Knowledge (TPACK Literatureshows that TP&K is a prerequisite for
effective use of ICT for teachidgarning purposes. The study findings as showmable

4.20 indicatedhat more thanwo thirds of the teachers (64%) had no competence in all
the items of TPACK knowledge. Only about arth(34%) indicated they were #tast
competenbn TPACK knowledge items. A half of these teachers had little competence,
while another haliveremuch more competenDne teacher was not sure of his/her level

of confidence on TPACK knowledgd&able 4.19shows tle computed mean scores for

the TPACK knowledge items of the Teacher Questionnaire.
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Table 4.19 Descriptive Statistics on Means for TPACK Knowledge

Statement on TPACK Knowledge Mean Standard

Deviation
1 Upgrade instructional materials 1.80 1.27
2 Determine math needs of learners 1.56 1.10
3 Develop appropriataumeracyactivities 1.65 1.16
4 Implement effective class management 1.68 1.16
5 Engage effective pedagogical practice 1.77 1.21
6 Develop effectivenumeracy skillassessment 1.50 0.93
7 Update mathematics knowledge 2.27 1.48
8 Update ICT knowledge and skills 1.89 1.34
9 Engage social media e.facebook 1.53 1.08
10 Prepare schemes of work aledson plan 2.18 1.50
Aggregate Mean 1.78 1.22

The results ofhe study as shown on tab}.19revealedhat theteachers scored lowly on

a scale ofTPACK knowledge. Most of the teachers scored nearl® 2n all ten items
measuring TPACK knowledg®n averagethe teachers scored 1.88 all ten items of

the TPACK knowledgevhich was round# off to a score of .B out ofa scale 06.0. This
implies that the teachers generally hdittle competence on the measure of
Technological Pedagogical and Content Knowleddeis finding is in agreement with
findings by AL Herbi (2014) who found thahere was low level TPACK knowledge
among Saudi High School teachers which resulted in low level ICT use in teaching
mathematicsAL Herbi (2014) found that TPACK knowledge among the teachers was
the main predictor variabl®r effective use of ICT foclassroom instructionSandholtz

and Reilly (2004) statehat teachers ICT skills atrong determints of ICT use in the
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classroom instruction. They further argue that teacher training programmes should
concentrate on equipping teachers on pedagogical usgTofather than just imparting

them with technical issues of ICT.

4.5.30 Relationship Between ICT Training andits Usein Teaching Mathematics
To explorewhetherthere was aelationship betwen ICT skillsandt e a c hse of K@
tools in teaching rathematics, the researcher tested the following hypothesigy

PearsorProductMoment Correlation Coefficier{t P e a rrstecimigje

H»0: There is no significant relaticip between teachsr t rai randithgirugen | CT

of ICT devices in teachingumeracy concepts

To explore this relationship, the researcher tested hypotheSisusing Pearsdns
techniqueFi r st , the resear cher basioICT sillsagaiest s cor
their use of ICT tod in the teachingof numeracy conceptsThen the researcher
correlated scores on teach®®PACK scoresagaing their use of ICTin teaching

numeracy concepts

4.5.3.1 Relationship BetweenT e a ¢ hi@Tr Khdwledge andUseof ICT in

TeachingNumeracy Concepts

To explore this relatioship,dataon t eacher s6 trai nidegceson | CT
was gathered through self administered Teacheu€% i onnai re. On teache
skills, the respodents were asked toditate whether they had amaining ICT skills.

They responded by selectingjither Yes or No. To collect data on use of ICT devices to

teachnumeracy conceptshe teachers were askexrespondo the following statement
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in the Teacher Questionnaire: | use ICT (computers, laptops, projectors, tablets) during
teaching and learngnof numeracy concept3hey responded to this statement by ticking
one of the following alternatives: Never, once per term, once per month, once per week
and daily. The item was scored as follows: Never=1, Once per term=2, Once per
month=3, Once per week=A few times peweek=>5, and Daily=6. Table 4.2hows the
results of Pearson Moment Correlation Coefficient test on relationship between teachers

ICT training and their use of ICT in teachingmeracy concepts

Table 4.20: Pearson Correlations BetweelCT Training and Use in Teaching

Mathematics
ICT ICT used to teach
Training mathematics
Pearson
. 1 -.220
CT Traini Correlation
rainin
g Sig. (2tailed) 121
N 109 109
Pearson
. -.220 1
ICT used to teach Correlation
mathematics Sig. (2tailed) 121
N 109 109

**_Correlation is significant at the 0.05 leveH@iled).

The rel ati ons hitmpiningentbasie &M skillg@sancehsearedsb$ a score
on basic ICT skills orthe TQ) andthe use of ICT in teachingqiumeracy concepts
(measured by ascoe o n tuse afddT eoolsirdteachingumeracy conceptan the

TQ) was investigated using Pearson Moment Correlation Coefficient technique.
Preliminary analysis was performed to enstivat no violation of the ssumptions of

normality, lineaity and homoscedasticitywas doneThe results of the study as shown on
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table4.20 indicatal that thecorrelationb et ween teacherso | CT trai
ICT devices in teachingumeracy conceptsas not significant where r .22 and p =

0.12> 0.05. Tte p value0.12was found to be more than the critical value of 0.05. The

null hypothesis was therefore acceptedthe basis of this resulfhe studytherefore

found no significantor r el at i on b drainmngan masit I€R skilseandgh@ir

use @ ICT tools in teachingqiumeracy concept3 his finding suggested that theresvao
strongrelationship between teachers training on basic I0Mss&nd their use of ICT

tools in teachingqiumeracy concepts

Coefficient of determination was further comgaitto get an idea of how much variance

in use of ICT in teachingumeracy conceptsas explained by training teachers on ICT

skills. This was achieved by squaring value and converting to percentage by
multiplying by 100. In this study r = .22, therefafe= .22 x .22 = .0484. This result
indicates that 4.8% of wvariance in teacher
attributable to their training in basic ICT skills. There is no much overlap between the

two variables. Therefore the relationshipgvibeen basic ICT skills and use of 1@3 teach

numeracy conceptsas found to be insignificant.

This finding is congruenwith anearlier findingin this studywhich revealedhatdespite
mgority of the teachers (92) havingbeen traned on basic ICBKills, mostof them
(83%) did not use ICT devicas theirteachng of mathematics (See table7zand 4.B).
It was found that wly about a fifthof the teachers (17%) actually used I@®bls in their
teachng of mathematicsThis finding is consistent ih Kagocha (2013yvho found that

most teachersn Nyeri Countyonly possessed baseomputer literacy skillsacquired
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through personal initiativegConsequently, majority of themid notuse ICT in their
classroom instruction because they did possessrelevant knowledge and skills
required to effectively integrate ICT in their pedagogical practithsrefore,Pelgrum
(2001) argues that the success of any educational program depends |lagpagialized
knowledge and skills that the teach@ossessMishra and Koehler (2006) described
TPACK as the emergent arekpetise knowledgethat wasnecessaryor teachers to

acquire in order to effectively integrdt@T into their classroom practice.

4532Rel ati onship between TuWésaofl@einBeachigP ACK an
Numeracy Concepts

To explore this relati ons kdggandtidea tsaoftCii t eac
tools in teachinghumeracy conceptsas gathered through the self administered Teacher
Questionnaire. On t e aeylvere askid td felAcCa alternatve | e d g
that best described them on the statements given measuring TPACK scale. The teachers
responded by selecting one of the following: No competence=1, Little competence=2,

Not sure=3, More competence=4, and Much competenic The level of TPACK
knowledge was measured on a fp@nt likert scale as indicated above. SPSS software

was used to computetatal score for TPACK knowledge called Total TPACK score.

Tot al TPACK score was <correl atléfdto teach h s c o
mat hemati cs using Pearsonod6s Monibsiglev&€or r el a

The results of thigest are displayed on table 4 2dlow.
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Table 4.21: Pearson Correlations between TPACK and Use of ICT in Teaching

Mathematics
ICT used to Total TPACK
teach
mathematics
Pearson .
. 1 .864
p g H Correlation
used to teac
. Sig. (2
mathematics ; .000
tailed)
N 109 109
Pearson ot
. .864 1
Correlation
Total TPACK Sig. (2
) .000
tailed)
N 109 109

**_Correlation is significant at the 0.0BVel (2tailed).

Preliminary analysis was also performed to ensure that there was no violation of the

assumptions of normality, linearlity and homoscedastiditye results of the studsgs

shown on table 4.2ihdicatesthat the correlation between teachg 6

T P éwldge k n

and their use of ICT iteachng numeracy conceptsas significant where r =86 and p

= 0.000 < 0.05. The p value 0.00 was found to be less than the critical value of 0.05. The

null hypothesis was therefore rejed on the basis of result The findings of the study

indicates that there was a strong positive correlation betwéea ac her s 6

knowledge and their use of ICT taachng mathematicsThis finding implies that higher

scoresont eacher so

T P An@yKleadttan inawdsed dugeeof ICT in teaching

mathematicsThe coefficient of determination was computed to determinsitieeffect

oft e ac her s dowl@dBgeroB Weirkise of ICT teacling numeracy conceptd his

was done by squaring the r =86.to get percentagef @ariance; whichwas found to be

0.75. This suggests thate ac her s 0
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in theiruse of ICT in teachingumeracy concept§ hisfinding suggestshatthe Kenyan
Governmentand school managemduldincrease teah er s 6 u steeirteaching CT i n
by up 75% by trainingthem on TPACK knowled@. According to Mishra and Koehler

(2006) Technological, pedagogical and content knowledge (TPACK) is an emergent kind

of knowledge that forms the basis of good use I€Tlasroom instruction. Likewise,

Marks (1990asserts that TPACK is a class of kno

use of ICT in the classroom.

According Mishra and Koehler (2006) good teaching does jusit involve simply
summing up ICT skills intaraditional teaching techniques and approachesraher,it
depends upon deep knowledge of how ICT can be used to acceswaaipllate
mathematics conceptdt has been established in research literature that the mere
availability of ICT tools in the lassroom does not guarantee successful implementation
and effective use of ICT in teaching (Koehler & Mishra, 2005; as citedLirHarbi,
2014).1t is essential for teachetbereforeto possess relevant knowledge and skiils
orderto effectively integrte ICT into their classroom practice. TPAG¥asfound to be

the kind of knowledge that teachers readiire order to effectively adopt and use ICT in
their teaching (AL Harbi, 2014). According té\L Harbi (2014) TPACK represents the
connection between tbe domains of knowledge: Knowledge of ICT (technological
knowledge), knowledge of subject mattgnathematics concept@nd knowledge of
processes antiethods of teaching matmatics (pedagogical knowledg&hin, Koehler,
Mishra, Schmidt, Baran and Thongos(2009) as cited iAL Harbi (2014)asserthat for
teachersto effectively integrate ICT into their mathematics teachitftey must

understanchow ICT, mathematics pedagogy amdathematiccontent interact with one
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another to generate effective teachteghniqueswith ICT tools Tondeur et al (2015)
found that teachers only began to integrate ICT into their classroom practice after
undergoingthrougha professional development programme. Before the programme was

initiated, there was no meaningfuge ofICT in the classroom

4.6 Support in the Use of ICT inTeaching Mathematics
The forth dojecive sought todetermine thé&ind of support teachers receivedthar use

of ICT in teachinghumeracy concepts

To achieve this objective, the teachers weleed to respond to four items of the teacher
guestionnaire on management and support in the use of ICT in teaulmngracy
concepts They were asked to indicate whethtrere was: a technician in the school;
whether there waadequate technical suppar the use of ICT in teachingyhetherthere
was adequate maintenance of IJ&cilities andfinally whether there wasdequate
opportunities for professional developmeantthe use of ICT in teachingiumeracy
concepts The teachers responded by ticking oh¢he following alternativeprovided:
Clearly no, Mostly no, Not sure, Mostly yes, and Clearly. ié® results of the study are

shown on table 4.2Below:
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Table 4.22 Descriptive Satistics on Support Teachers Receivim the Use of ICT to
Teach Mathematics

Statement Clearly Mostly Not Sure Mostly Clearly
No No Yes Yes

There is a technician in the school 486.8% 19.3% 13.8% 12.8% 7.3%

There is technical support in using 44.0% 4.6% 14.7% 21.1% 15.6%

ICT

There is regular maintenance of 39.4% 4.6% 18.3% 19.3% 18.3%
ICTs

There is adequate support for 59.6% 6.4% 8.3% 18.3% 7.3%
training

The findings of the study asiewn on table 22 indicatethat majoriy of the schools did

not have a standlgchnician. Only a fift{20%) of the teachers indicatedat there was

a technician in the schoolhe study also founthat approximately a thir(B7%) of the
teachergeceived technical assistance from their respective schools in the use of ICT in
teachingnumeracy conceptgurthermoreabout a third (37%df the teachers indicated

that there was regular maintenance of the ICT tdotsally, the study findings revealed
that only a quarter of the teachers received support from theirlsnitbe coursef their
professional development. Three quastef theteachersdid not getany support from

their schools in their quest for professional development ingbef ICT teaching

46.10 The Rel ationship between Support and Te
Numeracy Concepts

To explore whetherthere is arelationship betweensupporting teachers itechnical

matters of ICTand professional delopment andheir use of ICT in teachingumeracy

conceptsthe following hypothesis was tested usidge Way ANOVA at .05 sidevel.
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H30: There is nasignificantdifference in the use of ICT in teachingmeracy concepts

between teachers who receive support and those who do not.

4.6.1.1 Technical Support

To explore this relationship, the researcher gathered data from teachers on whether they
received technical spprt in their use DICT tools in teachingnumeracy concepts
Teachers were asked to respondthe following item of the TQ: There is adequate
technical support for use of ICT in teaching and learmngneracy conceptsThey
responded by ticking one ofaHollowing alternatives: Clearly No=1, Mostly No=2, Not
Sure=3, Mostly Yes=4, and Clearly Yes=Gne way ANOVA between groups was
conducted to explore the influence of technical support to teachers (as measured by
technical support scale on the TQ) onithise of ICT in teachingumeracy concepi{&s

was measured by a score on TQ on teacher s
Subjects were divided into thregoups: those who received technical support inafise

ICT, those who did not receiMET suppat and those who were not suréhe results of

the ANOVA test ae presented on table 4.B8low:

Table 4.23: ANOVA Computations on Differences in Use of ICT Between Teachers
With and Without Support

Sum of Df Mean F Sig.
Squares Square
Between Groups 37.262 4 9.315 4.224 .003
Within Groups 229.344 104 2.205
Total 266.606 108

The mean differences are significant at the 0.05 level

149



Table 4.23ndicates that thecalculated valu@ = 0.003 <0.05 with a calculated F = 4.22
at 4 df (degrees of freeth). This resultshows that the palue of 0.003vas less than the
critical value of 0.05Thereforethe difference in means was found to be significant and
the null hypothesis was thus rejectedisTfinding implies that there was significant
differencein means in thause of ICT in teaching mathematics betweeachers who
receivedtechnical supporénd those whdalid not This findingthereforesuggestd that
technical support to teachemsgnificantly influence their use of ICT in teaching

numeracy cocepts

To determine the effect size of technical assistance on use of ICT in teadhiegacy
concepts eta squared was computed. Eta squared is calculated by dividing the sum of
squares for between groups by the total sum of squares in the ANOVA(Palikent,

2005). Table 4.2 indicates that sum of squares between groups is 37.262 and total sum

of squares is 266.606. Therefdrg dividing 37.262by 266.606 results i0.1398 This

can beroundedoffto 1 4. According t o Co heffectésie, .041 9 8 8)
would be considered large effect size. Thisould be interpreted to mean that 14% of
variance inuse of ICT in teachingrumeracy conceptsould be attributed to technical

assistance teachers receiwe their use of ICT tools in theteaching

Posthoc multiple comparisons using Tukey HSD test was performed to establish which
groups of teachers were significantlifferent in their use of ICT iteaching numeracy

conceptsThe results of thBog-hoc analysisest are presentexh teble 4.24below:
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Table 4.24: Post Hoc Comparisons on Teachers With and without Technical
Support in the Use of ICT Using Tukey HSD Test

(I) There (J) There is Mean Std. Sig. 95% Confidence
is adequate Difference Error Interval
technica support Bound Bound
| support
Clearl
o Y Not Sure 458 429 822  -73 165
Clearly Yes -1.365 .419 .013  -2.53 -.20
Clearly No -458 429 822 -1.65 .73
Not Sure
Clearly Yes -1.824 517 .006 -3.26 -.39
Clearly No 1.365 .419 .013 .20 2.53
Clearly
Not Sure 1.824 517 .006 .39 3.26
Yes
*, The mean difference is significant at the 0.05 level.

The results of the d&-hoc analysigs shown on table 4.2évealthatgroups of teachers

who i ndicaNaed,

otherin terms of their use of ICT in teaching mathematise result suggesthat the

groupof teachersvho indicated that theyeceived technical suppd€learly Yesgroupg

differed sgnificantly in ther use of ICT inteaching mathematicsvith groups of teachers

who did not receive technical support (Clearly No and Not §uwepg. This finding

implies thattechnical assistanc@gnificantly influencege a c

numeracy concepts

husea of IETin teaching

This finding is consistent with findings from a previous study by jlaret al. (2015)

which found that there was significant relationship between technicalpportand

teachersé use of computers
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(2015) study revealed that most teachers do not possess sufficient expertise in computer
use for instructional purposes. Tong and Trinidad (2005) argue that lack of technical
support for teachers make them to become frustrated withttdGE consequently
resulting in their reluctance in use of ICT in their teaching. Becta (20@4e that lack

of technical support may result in lack of technical maintenance of ICT tools resulting in
higher risks of technical failure of ICT tools duringaching and learning process.
Therefore, Yilmaz (2011) asserts thdieside equipping schools with ICT hardware,
software and internet, it is necessary to provide teachers with technical sogpertise

of these tools in teaching

4.6.1.2 Support on Teacher®Professional Development

To explore this relationship, the researcher collected data from teachers on whether they
received support itheir professional development the use of ICTools in teaching.

They were asked to respond on thdlofwing item of the TQ: There aradequate
opportunitiesfor professionakupport in thause of ICT in éaching.They responded by
ticking one of the following alternatives: Clearly No=1, Mostly No=2, Not Sure=3,
Mostly Yes=4, and Clearly Yes=R&ikewise, One wvay ANOVA between groups was
conducted to explore the influence of the support teachers received in the course of their
professional devel opment (as measured by
development on the TQ) on their use of ICT in téaghmathematics (as was measured

by a score on TQ on teachersdé use of | CT
divided into two groups: those who received support in the course of their professional
development in using ICT in teaching and tho$®wid not receive that kind of support.

The results of the ANOVA test apgesentedn table 4.2%elow:
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Table 4.25: ANOVA Computations on Differences in Use of ICT Between Teachers
With and Without Support

Sum of df Mean F Sig.
Squares Square
Between @Goups 131.561 4 32.890 36'4; .000
Within Groups 93.852 104 .902
Total 225.413 108

The mean differences are significant at the 0.05 level

Table 4.25ndicates that thecalculated value was p = 0.600.05 with a calculated F =
36.45at 4 df (degres of freedom)This results shows thatvalue of0.00is less tharthe
critical value of 0.05 The result also shows that the F statistic (36.4) is substantial,
meaning there is more variance between and within grdinpesdifference in meanfor

the thee groups of teachers who receivedpportin their PD (Clearly Yes)andthose

who did notreceivesupport in their PD (Clearly No and Not Sgm@upg werefound to

be significant. Thaull hypothesis wathereforerejectedon the basis of this result

To determine the effect size of suppogtt eacher sé professi onal d
use of ICT in teaching mathematics, eta squared was computed. Table 4.25 shows that
the sum of sgares between groups was 131.561d the total sum of squares was
225.413. Therefore dividing 131.561 by225.413results in0.5836 which can be

rounded off t0.58. According to Cohen (198858 would be considered a largdfect

size. This result coulde interpreted to mean thagarly58% of thevariance in theise of

ICT in teaching mathematics could be attributable to the support teachers receive in

pursuing professional developmewiursein theuse oflICT for pedagogicapurposes
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PostHoc multiple comparisons using Tukey HSD test was performed to establish the
groups of teacher which significantly differedin their use of ICT in teaching

mathematics. Theesults of the Tukey HSD test are presemedable 4.2@elow:

Table 4.26: Post Hoc Comparisons on Groups of Teachers With and Without PD
Support in the Useof ICT in Teaching Mathematics Using Tukey HSD Test

() There (J) There is Mean Std. Sig. 95% Confidence
is adequate Difference Error Interval
adequate technical (1-3)
technical support Lower  Upper
Support Bound Bound
Clearly
No Not sure -.688 .274 .097 -1.45 .07
Clearly yes -3.158  .268 .000 -3.90 -241
Clearly no .688 .274 .097 -.07 1.45
Not Sure X
Clearly yes -2.471  .331 .000 -3.39 -1.55
Clearly no 3.158 .268 .000 2.41 3.90
Clearly
Yes Not sure 2.471  .331 .000 1.55 3.39

*, The mean difference is significant at the 0.05 level.

The results of the TukeWSD Test as shown on table 4.2%eal(as indcated withthe

asterisk *)that all the groups of teachers significantly differed in their on use of ICT in
teaching matheatics. The resultindicates that groups of teaens who indicated

0Cl ear | y No odiffered gigniNoarttlywighuhe gréup that indicated C1 ear | y
Y e sird their use of ICT in teaching mathematicBherefore, teachers who were
supported in their agse ofprofessional development in ICT differed significantly in the

use of ICT in teaching mathematiesth the groups of teachers not supportédis

finding implies thatsupportingteachersn pursung professional developmegbursein

ICT significartly influencestheir use of ICTin teaching mathematics.
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This finding is consistent with findings from Franklin (2007) study that found that
teachersodo professional devel opment is a vi
classroom instruction. Tei st udy reveal ed-reldted attaining eac h e
progr ammes devel oped and i ncreased teache
Likewise, professional development coursesiniCiif | uences teachersbo
use of ICT in teaching. It is thdoze of great essence to support teachers in their

pursuance of professional development courses in ICT use in teaching mathematics.

4.7.0 ThelInfluenceof ICTonTeacher sd6 Pedagogical Techni g
Mathematics
The fifth objective of the studgoughtto establish wiktherthe use ICTtools in teaching

numeracy concepiafluencedtheir pedagogical practices

To achieve this objective, the researcher gathered qualitative datahttoloseyvation of
mathematics lessorend postobservationteacherinterviews in order gaimnsight into
techniques employed by teachers teaching mdtematicsusing ICT tools Data was
analyzed qualitatively in ordeo identify orchestratin techniquesitilized by teachers in
teachingmathematics using ICT tool$our orchestration techniques were identified
through theorydriven and data coding processhe four orchestration techniques
included the following: Technicalemo, explairthe-screen, linkthe-screen and discuss
the-screen technique$he study found thahe technedemo orchestration technique was
the most widely used by theatehers in teaching mathematics. This finding is consistent
with the findingby Drijvers (2010) which identified six orchestration techniques used by

teachersin the Netherlands.The six included the technicalemo, explaifthe-screen,

155



link-the-screen, discusthe-screen spotandshow, and Sherpat-work. Drijvers (2010)
also found that technicalemo was the most commonly used teaching technique
employed by teachersn their classsom instruction. The orchestrationtechniques

identified in the present studye discussed as follows:

4.7.1 TechnicatDemo Orchestration Technique
This technique involvethe teacher demonstrating something or a mathematddem
to children by pragcting iton a screen for all the children in cldessee According to
Drijvers (2010)technicaldemo orchestration is a demonstratiiee teaching technique
carried out in an ICEnvironment This couldbe done by either projecting it on a large
screenusing an overhead projector or jusimply demonstrating on the eac her 0 s
computerscreen The latter involves invitig children to the teach@r desk in order to
observe whats happening on Teachérs Di gi t al )Drealmost &l thé lesaopst o0 p
obsened, the teachers demonstratedthematics problesor tasls to children through
the use of a projector. The teachers worked on theirgapand projected the content
through a projector to a screen naaf clothing material displayeoh the computer
laboratoriesIn one of the lessons the researcher obsethedeacher deonstratedhe
concept oshapesising technicatlemo techniqueThe teacher projected shapes from her
laptop using a projector to a fabric screen placed on a blackboard incahgpuer
laboratory. In this techniquehe teacher manipulated the shapes by varying sizes, angles
and colours as children marveled. The researcher interviewed the teacher immediately
after the lesson. Hers what the teacher had to say

fil normally demonstriz how to solvea mathematicproblemto children on

my laptop andhen use a projector to displaiiem on a screen. Sometimes |
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just show them how to do it on my laptop or | go round showing them on their

laptopso[teacher ir8 interview]

This finding o©rresponds with Bjvers (2010) argument that technig@mo
orchestration techniques involves demonstrating to children something as they follow on

the screen.

4.7.2 Explain-the-Screen Orchestration Technique

This orchestration technique involvethe tacher explaining to the whole class a
mathematics tasthat wasdisplayed in an ICT screen. All theachers interéived in the
postlessonobservation interview reported that one of their roles was explaining to the
children about ICTdchniques or conte displayed o their computer screens. In one of

the lessons the researcher observed, a teacher was seen explaining to a child on how to
perform a sorting and grouping activitpn her tablet. Here is an excerpt of the

conversation between the teacher aniid:

Teacher: What doyouwant to do?
Marylene: | want to sort and group thesdjects

Teacher: Click here. (Shows the child by hand signal). If you want to group
the object by colour, you cdbletck here. (

Marylene: And wtat about sortingpy the type of object?

Teacher: You c¢click here. (touching on pupil ds t
sort and group here. Then you simply drag similar objects together

like this (demonstrates).
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According to Drijvers (2010) in this orebtration technique, the teacher explains to the
children what happens on the theT screen It is the same as explang what is

displayed orthe board technique in the ntechnological teaching settiag

4.7.3 Link -the-Screen Orchestration Technique
This orchestration technique involvedilizing both the ICT screen and th&ackboard to
enhance learningf numeracyconcepts. It couldnvolve emphasizing a mathematics
concept learnt on an ICT screen as well as on a chalkboard. Mdke dkachers
interviewed in the presestudy reported that they used both the i&Vices as well as
the chalkboard toenhance acquisition of basic mathenmticoncepts in children.
Similarly, in most of he mathematics lessons observed, tb@&chers demonstrated
mathenatics tasks both on computers well as orchalkboards. It was also observed that
all the computer laboratories had aria-made screen for ICT use as well as
chalkboard for conventional use. One of the teachers interviewededghat sometimes
she used both a computeand chalkoard to explain aumeracyconcept Here is a
transcription of what she said:
fiFirst, 1 demonstrateto children how to solve a rathematics problem, for
exampleaddition on the chalkboard. Then | uaecomputerto emphasize th
process.Throughimages and soundzroduced by a computer,simplify the
procedurefor children to easily understandComputers make it easy for
children to understandbasic mathematicsconcepts However the content

covered is quite shallow, so | hawve use the chalkboard and textbsdk go

deeperd [teacher in* interview]

This excerpt demonstrates the importance of linking learning that take placd@T

settingandthat which takes place inchalkboard andextbook environmentccording
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to Drijvers (2010) linkthe-screen orchestration helps the teacheretophasisthe
relationshipthat existbetween wht happens in alCT setting and how the same could
be representenh an ordinary ¢arning environmenhvoling the use opaperandpencil

textbooks and chalkboard.

4.7.4 Discussthe-Screen Orchestration Technique

Discussthe-screen orchestration technique/olved the children discussing whahey
observe on an ICT screen.In mog of the lesson presentations, it walsserved that
childrenoften discussed in groups sometimesn pairsthe contens displayed on their
screes. In one of the lessons thesearcher observed, the teacher displayed shapes on a
screen using a projector. The teacher then afiedhildren to discuss the propestiaf

the shapes they observed on the screen. In another lesson, the children weren seated i
pairs with each pair sharinglaptop. The children were askeal play a game on their
laptops hat involved a number doubling ité@henever it was pressetihereensued an
interactive session in class where childreneggrossedh the discussion. The researcher
was seated next to a pair of children. Here is an excerpt of their conversation during the

discussior(names used are not their real names to proteictideatity):

John: Click on numbetwo and lets seghat happens next
Jane (Clicks c» number two) Look at what wetgoumberfour.

John It has added another two to give us four. Lets try another and see what

happens.
Jane: Click on number three. Whedb you get?

John: Six.So doubling number threeeans addingnother three to get six.
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Jane: | guess thdi sorrect Lets try again. Which number do | try?

From this excerpt, it can be noted that a discussion held in an ICT environment is quite
enriching.This is because the pair of children in transcription above was able to discover
that doubling a number was same as repeated adddioording Drijvers (2010) access

to pupilsd work, tasks, probl ems orreteache
in a discusghe-screen orchestration techniqué.emerged from théeacherinterviews

that out of the four commonly used orchestration techniques employed in teaching
mathematics, technicalemo was the most widely used. All the teachers who were
included in the post lessesbservation interview reportdary way of description thahey

used technicatlemo orchestrationtechniquein teaching mathematics. This finding is
consistent with a finding from a previous study by Drijvers (2048ich indicatecthat
technicaldemo orchestration was themost widely used techniquen teaching of

mathematics in an IG@riven teachingndlearning classrooreettings.

4.80 Determinants of Use of ICT in the Teaching oNumeracy Concepts
The sixthobjective of thé studysought toestablish dieerminans that encourage or indler

the use ICT in teachingumeracy concepts

To achieve this objective the researcher collected both quantitative and qualitative data
from the teachers. Quantitative data was gathered thrdabhg use of Teacher
Questionnaire while qualitative data was gathered through teacher interview
Information on ¢aches @rofessional development and technical support was gathered
guantitatively through theise of aquestionnaireMore detailed infamation on factors

encouraging orhindeing use of ICT was collected qualitatively through a semi
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structured interview of seven teachers from sediffarent primary schosl(both private

and public) Eight factors emerged as key determinants of use andise of ICT in
teachingnumeracy conceptsThese factors includethe following: teacher training,
electricity, @mputer laboratory, class size and technical assistance. They also included
availability of mobile and portable ICT devices, administrativpp®rt and finally time

support.

4.8.1 Teacher Training

To gather data on teaclkefraining on ICT skills the teachers were asked to indicate
whether they had undertaken any ICT training. They medpadby ticking either yes or

no. The study found thalthoughmajority of the teacher€9©8%) had atleastindicated

that they had undergorsmome formaltraining on ICT skills very few teachers1{%o
actually used ICTdevices available in their schodts teach mathematicéccording to

the study,approximately three quaers (76%) of the teachehsad basic ICT skills yet
they did nd use available ICT devices to teatlathematicsAs shown edier, the study
found no significant r e lgantbasic IC% $killspandbecof we e n
ICT devcesin teaching mathematics. However, the study found a strong relationship
between teacher6 acqui si t i o nPedadogicdl ard Conteht Kgowledad |
(TPACK) and use of ICTHevicesn teaching mathematic¥herefore trainingeachers on
pedagogichuse of ICT was found to be more beneficiather than methg equipping
themwith basic ICT skills. Tie findings of this study elsewhere indicatledt supporting
teachers intheir professional development antegration ofICT in teachinglearning

processessignificantly influenced their use of IGM teachinghumeracy concepts
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The general lack of assistance in professional development of teachers in the integration
of ICT into their classroom practice was found todbmajor hindrance in the use ofTIC
in teaching matheatics. e teachers from public schoalo wereinterviewed during
the study reported that thesuccessfuintegration of ICT in teaching mathematics was as
a result of the c¢ooseredcfiorme tnatningafem ghqumgogicdls
use of ICT through seminars and workshopBhe teachers however noted that the
training was not dticient. Here is what one teacheported:
fiWe have been trained on how to teach math, science and English by use of
computers at Sparki Primaryhe training has helped n#elot in my workbut
I ¢ a nitbwias ersoagi Although we wergaughta lot of thingson ICT use,

but it wasin a very short time. | suggest that more trairirghould e

organized on regular basis[teacher ir6" interview]

The above sentiment was also echdsdanother teacher whieeported that the training
period was too short to be effective. She noted that the training periodmsi®toto be
helpful to the less experienced teachers in matters of ICT. The followanigaascription
of what she reported:
AThis training was to short to be helpful to teachexgho had little if any
backgroundknowledgean ICT. The training was howevearuchmore helpfuko

teacherswho had experience wittCT tools like mysel® [teacherin 7"

interview]
It was also reported that some of the trainers did not possess adé&juaieowledge
and skills to conduct thorougind effectiveraining for the teachers. One of the teachers
interviewed reported that she was trained by a colleadneehadalready been trained

the sameprogrammeChao(2015) found tht there was haphazard training in Mombasa
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of teachersn pedagogical use of ICT in teachidge to lack of appropriate policy and

standards.

This study therefore found professionavel®pment of teachers in pedagogical use of
ICT in teachingmathematics aan important determinant in the integrationl&fT in the
teachingof mathematics. In nearlgll the schoolsthat embraced the use of ICT in
teaching mathematictheteachers repted that they underwent sorkimd of trainingon
pedagogical use of ICT in teachirfgurthermore, lathe three teachensho hailedfrom
the publicprimary schoolsindicated that theypad attended a seminar orgaad by the
Government of Kenyan integréion of ICT in teaching Theresearcher askeddchergo
indicate whether they had been trained on the use of ICT in teaching mathematics and
who sponsored the training. In responding to this, here is what one teacher had to say

fiYes.l have already beetrained on how to uséCT to teach mathematis,

although it was too shartThe training was facilitated by thgovernment

through theMinistry of EducationOnly two of ugteachers)vere trained. We

are expected to train the resif the teachers in thecsh o ofteacher in §

interview]

This finding shows that the training provided by the MOE watssufficient tofacilitate
effective use of ICT in teaching mathematics. Thmgling is consistentwith Miima
(2014) who found that Kiswahili teachers in gdidosecondary schools in Kakamega
lacked adequate ICT skills to integrate ICT in their pedagogical practideswise,
Florida (2011) found that lack of training in pedagogical use of ICT in teaching was one
of the factors hindering implementation of 10l education m Bomet and Narok
counties. Thestudy found that 61% of the teachers had not received any form of training

in ICT consequently hindering integratiai ICT tools into their classroom practice.
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Sandholtz and Reilly (2004) claedthat teached | CT s la stiorig sletewngnane

of ICT integration in education. Furthermore, Peralta and Costa7)2fe@ind that

t e a ¢ h e competencedTeatly influenced their use of i@ teaching and therefore it

was an important determinantikewise, Cubukuaglu (2013) found that adequate
teachettraining on ICTusein teaching was a necessity in the effective integration of ICT
into classroom practiceAs expected, Tondeur et al (2015) found that secondary school
teachers in Kenyanly commensedntegratng ICT into their pedagogical practice
immediately a professionaeacherdevelopment programmeas initiated The results

further indicated that there was a steady increase in the use of ICT in teaching thereafter

the professional development programmas maintained.

4.8.2 Electricity
The study found that lack of electricityas a strong deterrent in the use of ICT in
teachingnumeracy conceptdMost of the teachers interviewed reported that electricity
somehow hindered their usel@T in teaching mdtematicsone way or the othe©ne of
the teaches interviewed reported thatlassroomsn the schoolwere not fittedwith
electricity save for the computer laboratory. It was tfeeefmpossible to use ICT teol
in the classrooms. Here is an excerpt bawshe reported:

filn this schoolthere is no electricity installed in thelassrooms butn the

computer laboratoryThereforecomputerscannot be usedin the classrooms

and can only be used ithe computer laboratory;yet there is only one

laboratory inthe school for all of us to usks quite a challenge because one

lab can never be enough for all uso [teacher ir2™ interview]

Power outages was also reported as a major hindrance to the effective use of ICT in

teaching mathematic§.he reseaher came face to face with thishallenge of power

164



outagein one of the schoolsThe lesson was just underwashen the power simply went
off. Theteachemoted that itwaslikely to be restored in the evening implyitigat there
was a likelihood of no power ¢hentire dayThe following is a transcription of what the
teacher reported
fiBlackouts are a major challenge in the use of computers in teaching. You
take your time to plan a good lesson, and there you are, no power. This
computerserver only uses the na electricity so if the power goes off, the

lesson is off. There is nothing you can do. Its so discouraging after all the

effort you investeth the preparatiord [teacher ir8“ interview]

This finding is onsistent with Miima (2014) whfmundthatpower blackoutsvasone of

the major challenges hindering use of ICT by Kiswahili teachers in public sagond
schools in Kakamega County. Likewise, Tondeur et al (2015) found that electricity
supply in Kenyan secondary schools waseliable and therefore was an obstacle to

effective use of ICT in classroom instruction.

It was suggesteth the present studghat in orderto mitigate this problem of power
outages, schools should have a stand by generator to supply power in the event of a
blackout.Here isan excerpt of what orteacher suggested

fiThe school should procure standbygeneratorin order to step in

wherever power goes off Otherwise we (teachers) will get

discouraged as no one is willing to invest a lot of time and effort into a

lesson thats most likely going to fad.[teacher ir8" interview]

4.8.3 Computer Laboratory
The study found that the use of I@Jolsin teachingof mathematics was mainly carried

out in the computer laboratorieslmost all the computer laboratorigstheschals were
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equippedwith the necessary infrastructure to enable teachsesthem forteaching
purposesit was however found that mosef the classroom& the schools lacked the
neessary infrastructure to facilitatese of ICTtools in teacling. Teachersoted that it
was difficult to conduct an effeate mahematics lesson usingCT tools in the
classrooms. One ohé major challengethatteachergeportedwasthe presencef only
onecomputeraboratoryin the schoomeantto be usd by all children For example, one
teacherreported that she encounteradot of frustrations when it came tosing the
laboratory for mathematics lessons. The following is an excerpt of what she reported:
fiThere is only one computer kafatoryi n t hi s sodi@sptbgenand it 6
chance to use it as thereri® programputin place to controits usage It is
used on a firstomefirst-served basis. Sometimes plan a lesson to be
conducted in the lab only to findig already occupiedWhen Icome the next

time round | find it locked and the technician whodkso the caretakeis no

where to be seerits so frustrating [teacher id" interview]

Thesentimentiechoedby teachers in thabove statememn thelimitation caused by one
computer laboratoryn using ICT cannot beoveremphasizedThe study found that
although manyf theschools had only one functional computer laboratoryst of them

did not have a prograrmut in place to regulate its use. It was suggested that schools
should putin placea timetableto help control the use of the computer laboratofhis
finding is in agreement with Kamaubés (201,
proper programmefor using ava#ble ICT facilitiesin secondary schools in Nyandarua
County This finding isalso consistent with Cubukcuoglu (2018)ho foundthat one
computer room per school was one of the challenges high school teachers in Nothern
Cyprus experienced in their use of ICT in teaching. Teachers in this study reported that
there was only one computeyom in their schoa which wasmainly used for teaching
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ICT skills and therefore other subject teachers did not get much chance to use it. The
teachers suggested that an official advance booking systemid be put in place to
ensure equable use of th computer roomCubukcuoglu (2013) assedthat availability
and accessibility tahe omputer room was major enabler in these ICT in their

teaching.

It wasalsorepatedin the current studyhat some computer laboratories waye small
to acconmodatesome of the classes whigere quite large in size. Furthermore, it was
reported that some computer laboratories had been converted into a school storage
facility. One of the teachers reported that their laboratory wastsoes converted into a
unit for storingfoodstuffs used in the school feeding programme. Finally, it was reported
that some computer laboratories lacked sufficient infrastructure suenocagh and
socket outletsOne of the teachensterviewed had this to say

fiWe havea very good computer laboratory that is quite spacious. It however

does not have enough tables and chairs for chil@reise. Some of the children

are forced to stand the ente peri od of the | esson. That

learrers. The charging units aralso not enoughwhile some of them are

malfunctional The headmaster hasgmised to do something about theffor

now weare just trying to managethingso [teacher irb™ interview]

Most of the computer laboratories were also reported to be fitted withukgrstitable
for older children. One of the teachers interviewed repdhatithe computer laboratory
in the school was fitted with big tables and benches which bhateenomous tasfor
young childen touse. The following is an excerpt of what sheorégd:

fAAsyou can see thigb is fitted with big benches and tabl&o itwas

newer meant foiyoungchildrentouse. he c¢chi |l dren canét use <c

while seated, they have to use them whilenditey. Its quite a
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cumbersome experiente gand throughaut the entirelessond [teacher

in 1*interview]
The researcherconfirmedt he teacher s senti ment t hat
actually fitted with large sizktables and benchesdthat mostchildrenwere standing
throughout themathematicslesson. The teachersuggested that it wouldbe more
appropriate if the schoahanagersconsidered providingappropriatefurniture in the

computer laboratorfor young children.

4.8.4 Large Class Size or Crowded Classrooms
The study found thah mostpublic primarysdoolsthere were large numbersdfildren
in their classroomdeading to crowding as comparéal private primary schoolswhich
were relatively less crowded. The large numbefr children inthe classroomgposd a
great challenge in the adopti@mnd use of ICT in teaching mathemati@ne of the
teaches interviewedreported that her greatest challengehe use ofiCT in teaching
was the usef a small computer laboratory to teanfathematics to a large growb
children. The researchatsoobserved that the computer laboratory was so crowded that
it was difficult to move about. Yn the researcher asked the teacher to point out her
greatest challenge in the use of ICT in teaching mathematics, this is what she had to say
fiMy class is very largye our computer laboratory is quite small. Imagine
teaching 110 children in that small lab. With a big class like mine, it takes too
long to settle thenfchildren) down to serious business. By the time am done
settlingthemdown half of my lesson time gone. To save time, | would rathe

they remainedn their classroom and stick to my oldeachingtechniques on

thechalkborardo[teacher if7™ interview]
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This finding corresponds with Tondeur et al (2015) argumentttieatumber of pupils
per clasin Kenyan schools was among the challenges hindering effective integration of

ICT into classroom practice.

4.8.5 Technical Assistance
Teachers need technical assistance in the use of ICTs in their classroom practice. This
study found that technicalssistance to the teachers in their use of ICTs significantly
influenced their use of ICT toslin teaching mathematics. The study revealed that
teachers who received technical assistance used ICTs frexjgently than their
counterparts who did not receitleatkind of assistance. Nearkll the teachers who used
ICT in teaching mathematics reported that they either had a udl technician in the
school whoprovided both technicalssistance to the users as well as maintenante of
gadgetsThere weralso somaeachersvho reported thathey had a paiime technician
available on call whenever his services were required. following is an excetpvhat
one of the teachersported

fiThere is a computer tutor in the school who also doubles as a t&nhniHe

provides technical assistance tos (teachers He also helpsin the

maintenance ofhe hardware and software. Sometimésen| get stuck and |

d o nkoowv what to do nexthe comes in hahy . I donot know what

have donewith those gadgetsiithout him being aroundo [teacher in4™

interview]
This excerpt echodle importance of providing technical assistance to teathersure
successfuldoption and effectivintegrationof ICT into the teachhg of mathematics.
The issueof recruiting ad sustaininga techni@an wa quite an enomoushallenge

facing schools particulary the public one®ne of the teachers from a public school
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observed hat it was difficult for theschools to employ a cqmter technician because
there wa no vote head fothat kind of expense. Theyuggested that the government
should helpschools deploy d@echnician whocould serve a loster of schools. The
following is a transcription of what the teaclkeggested:
The government should employ a technician who shouldl®@sed to serve a
cluster of schools. He/she should be provided with some efficient means of
transport for ease of movement from one school to the next. The technician

should be on standby in order to provigeompt technical asistance or

maintenancevhenever required by the school§teacher in 8 interview]

This finding is consistent with findingsom previous studies on factors that influence
teachers adoption and ultimate use of ICT in their teacfiiogdeur, 2015; Mbatha,
2014; Karimi, 2012; BabengAndoh, 2012; &AL Harbi, 2014) Thesestudiesfoundthat
technical assistance to teachers in their use of ICT in teacké&syan important
determinant. Mbatha (2014) found that teachmmsmally encounter technical problems

in their use of ICT tool# teaching.Yet, Becta (2004) indicated that theresnaageneral

lack of technical support in schoollones (2004%laims that lack of technical support
results in breakdown of ICT tools leading to interruptions in learning. It also makes
teachers beconfeustrated and unwilling to use ICT in their classroom practice ( Tong &
Trinidad, 2005).Therefore technical support to teachers in the use of ifCiheir

pedagogical practice in daroom wafound to bea necessity (BabengAndoh, 2012).
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4.8.6 Malfunctional ICT Devices
Some teachers reported that one of the barriers to successful integration ICT tools into
classroom instruction was the malfunctioning of ICT hardware and softWine.
following is a transcription of what orteacherreported:

AUSAID dnated about 48 laptops to this school in the year 2008. They

helped us to maintain the laptops for a period about five years and then

handed over the mandate of maintenance to the school. To date, only two

laptops are still functioning while the rest hasm down and crushed. We

have now received laptops and tablets from the government. Am afraid they

will suffer the same fate and run down like the others unless we get a

technician to maintain thex[teacher ir8" interview]

4.8.7 Availability of Mobile and Portable ICT Tools

Equiping schoolswith adequat ICT resources is likely to enhanaeeaningful
integration of ICT in the teaching and learning proesskhan and Lowther (2010)
maintainthat avaability of ICT tools in the classroomhasboth a direct and indirect
influence on teacher s.0Thedisdmgs offthistu@yTevealed t hei r
that availability of laptops and tablets in scteosignificantly influenced theiuse in
teaching mathematics. The study results howel@rnot find statiscallya significant
relationship between availability of desktop computers and their use in teaching
mathematics.This finding implies that it is more appropriat® equip schools with
laptops and tablets for learning purposatherthan desldp computers. The study also
found tha deskop computers were preferably used ferformingoffice functions while
portable devices (laptops and tablets) were preferably used for instructional purposes.

Most of the teachers interviewed reported thatdpptand tablets were preferably used
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for learning purposes because of their portability and convenience itheéollowing
is an excerpt of what orteacher reported:
fiWe keep the laptops and tablétsthose (pointing to a chest of cabinets)
movable chinets. The cabinets haugbuilt charging units. So whewe store
them in those cabinets, we normally connect them to their chargers so that they
get charged overnight. When we come in the morning, the gadgets are fully
charged.They can be used withouaving to connect them to powsupply

Sometimes we simply wheel the cabinets tordasss for use and then wheel

b a ¢ keacber in ¥ interview]

According to Rheingold (2003) mobile technologies have become more common in
educational settings becausé their ubiquitous nature of bridging the digital divide.
Furthermore they are embedded with wireless technology and therefore raeediat be
physically connected to a network in order to access the internet (Rheingold, 2003).
was also reported & it was much moreaser for learners to use the tablets the
classroom because they aygerated in more or lessettsame way smart phones .are
Most children wereable to operate the tablets with a lot of ease.rébearcher notetthat
in almost allthe lessons he observathildrentapped on the tablets witha lot of ease
andconfidenceOneteacher reported as follows

fiChildren findit easy and fun to operatablets. Infact most of #ém operate

them better than some of us (teachels)l onlytrained a few(children) to use

the tablets bumost ¢ them already knew hoto operate the tabletdWith

desktop computers, you have to train childrem I€T skills first before

allowing to use [teacher in & interview]

Calder and Larkin (2016) argubkat although laptops and tablets are new on the digital
landscapethey offer fresh opportunities to enhance learning experience and student

engagement in mathematicSome teachers lamented that the ICT facilities were not
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adequate for successful implemation of ICT integration in teaching and learning of
mathematicsSimilarly, the researcher observiedt some of the schools lacked adequate
ICT resources for meaningful integration of ICT inke teaching of mathematics. For

example, one of the schisdhad only ten laptops for the entire school with a population

of about 800 pupilto use

4.8.8 Administrative Support
In most of he schoolsthe study found thdCT use forthe purposes of learning was left
at the discretion of the teachers. Theras a general lack of schoahared vision and
policy on the use of ICTools for teaching and learning purposes. One of the teachers
interviewed during the study reported that the decision to usenlClasswas left in the
hands of the concerned teachEhere was no policy that required teachers to use ICT in
teaching despite the fact that the school was adequately equifthd@T facilities. She
suggested that the schools should atleast develop a policy to govern ICT use for teaching
and learning pposes. The following is an excerpt of what the teacher reported:
fiWe have a lot of ICT facilas in this school yehey are rarelyused for
teachinglearningpurposesThey are mokt used for training children ibasic

computer literacyskills. If the school demanded that teacheuse them for
teaching then childre will greatly benefib[teacher irb" interview]

This finding corresponds with Cubukcuoglu (2013) finding that encouragement and
motivation from the school authorities was an importarabésr in the use of ICT by
teachers in their teaching. In this study, high school teachers in Cyprus suggested that
school authorities should makeseuof ICT in teaching a mandatory requiremesut

according to Cubukcuoglu (201B)essuring teachers toaufCT may not work, however
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making it compulsory while simultaneously providing quality resources would positively

encourage teachers to use ICT in their classroom instruction.

Someteachers also reportedat their headteacheescouraged and supportdkir use
of ICTs in teachingrumeracy concept©ne of the teachgiinterviewed reported that the
headteachelin her schoolalways encouraged her to u$€T devices in teaching
mathematics. He also gave her all the necessary sighweiquiredin usingthe devices.
The following is a transcription of what she reported:

fiIMy headmaster alwaymsists that | use ICTo teach mathematicsHe

facilitates training and givestechnical supportHe personally ensures that

ICT devices are in good working conditia ltds so encouraging.

miss to go to the computer lab, he calls me to ask me why. So | always try not
to let him dowrb [teacher i8“ interview]

In agreement with this finding, BuabedAgdoh (2012) found school technology
leadership as a stiger predictor of teachers use of ICT in teaching. Anderson and
Dexter (2005) argue that quality leadership and management in schools is crucial in the
successful use of ICTs in teachinig. contrast tothis finding one of the teachers
interviewed repori@ that her previous headteacher mad dane much in maintaining

ICT devices in the school. The researcher observed that most of the computers in that
school had broken down. During pagiservation interview, the teacher reported that the
school had receed a new heddacher The previous headteacher had been tramesf¢o
another school. She lamentdatiat the outgoing headteacher had not helped in
maintaining the available computers in the schebich had been donated by USAID

Here is an excerpt of valh the teacher reported
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AOur former headteacher who just gwansfared was never interested in
these computers. Infact he never ever steppedhere (computer lab). |
reported to him that the computers were in dare need of repair but he never
botheredl hope the new headteher will do something aboutdt[teacher in

4" interview]
Ng (2008) argued that transformational leadership with qualities of identifying and
articulating a vision, promoting acceptance, providing individualized support, offering
intellectual stimulation, providing appropriate model and strengthening school ICT
culture could influence integration of ICT use in school. Likewise, Yuen, Law and Chan

(2003) foundhat the school principal was the key change agent isctheol.

4.8.9 Time Support

It was reported that motame is required for preparation and use of ICT resouiceise
teaching olhumeracy concept#/ost of the teachers interviewegported that ICT use in
teaching was allocated very littteme in the school programe. This is because most
schools operate with only one computer laboratoity Wmited ICT devices that were
supposed to be shardg all in the entire school.hHis implied hereforethat only one
class coulduse he computer laboratory at every momefne of the teachers
interviewed reported that her class was slotted to usectmeputer laboratory for
mathematics only onceveryweekwhich was hardly sufficientShe suggesteithat the
school should allow fomore time on the time lde for use of ICT inteaching. Here is

whatthe teachehad to say

il use the ¢ omp anceeper weellhiois Betaose eredsn | y
only one computer laboratory the schoothat is supposed to sera# the 16

classeson the schoolcompound Its quite a challeng. | suggest that the
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school should build more computer laboratorgesd allocate more time for

use of ICT irteachingo [teacher in 8 interview]

This finding is consistent witMumtaz (2000) andL Harbi (2014)studies whicHound

thatlack of time toexplore and prepare ICT resources for teachwvag a hindrance to
integration of ICT into classroom instruction. Likewise, Mwangi (2014) found that time

was a <critical barrier t ih their telachingd Beackelds t e a c
reported lack oftime schedule on the timetable for use of ICT in teaching (Mwangi,

2014). According tcAfshari et al (2009) teachers are sometimes unable to make full use

of ICT because they lack sufficient time to explore and prefp@feresources for a

lesson. Furtherore, Siegel (1999) asserts that lack of time for both formal training and
self-directed exploration and preparation of ICT toflslessons was a major barrier

the use of ICT in teaching.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1Intr oduction

This chapter presents summary of findimjshe study. It also presentie conclusions
drawn from thefindings. It subsequently press a discussiorof the findings as well as
therecommendations for interventiom ierms of policy and practiam the usef ICT in

teachinghumeracy conceptginally, it presents recommendations for further research.

5.2Summary

The first objective of this study was to establish the availability of ICT deusedin
teachingnumeracy concepis lower primay schools. The study found that there were a
total of 163 desktop computers, 28ptops and 360 tablets in theprimary schools that
participated in the study. This implies tha¢ tlablets were the most prevalenised ICT
devices for instructionalysposes. According to Becta (2005) tabletsraogepopularin
schoolsbecause of their safe and fast wireless network that fadliestsy access to
knowledge and support learning. Accomlito the findings of thestudy, mat of the
tablets were found ipublic primary schools. This state of affairs could be attributed to
the ongoing distributionof tablets in publigrimary schools for the implementation of
thegovernmensponsoredigischool Project. Laptops were found to be the secoosk
prevalent CT gadgets foundn the schools followed in the third position by desktop
computers. This implies that desktop computers as digital learning devices are being

gradually replaced by more portable mobile digital devices such laptops and tablets.
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Other ICT deices that werdoundin the schools included projectors (12), scanners (7),
printers (9), digital cameras (9), interactive white boards, wireless routers (16), and
photocopyingnachines (2). The study revedthat most of the schoolgere served with
internet. This study found thawery few schools in Mombasa County wereegdately
equippedwith ICT resources foteaching and learning purpos@herefore majority of
schoolsin the countywere found to be edequately equipped with ICT mgces for

meanngful use intheteachingof numeracy concepts

On the use of available ICT tools in the teachinguheracy skillsthe staly found that
majority of teachersin lower primary schoolsn Mombasa Countydid not use the
available ICT tools irtheir teachirg of numeracy conceptdhe findings indiate that
only paltry 17% of the teachers actuallgedICT in teaching numeracy conceptd his
finding implies that83% of teachers in the countyid not uselCT in their teaching of
numeracy conceptdhe finding further found than only a paltry 4% of teachers used
ICT to teach mathematias a regular basisvhile 13% of teachers used ICT in teaching
numeracy conceptsnly once in a whileOverall, the studyoundthat the use of ICT in

teachinghumeracy concepivas inadequate

Nonetheless, the study found that I@¥0ls weremainly used in the teaching of the
following basicmathematics concepis lower primary schools:Prenumber activities,
whole numbers, addition and subtraction operati®hs.tools wee also used in teaching
measurementgarticularly thedength, mass, money and time. Under the concept lines, the

ICTs were used tteachstraight and curved lines. Finally, the study found that ICT tools
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were also used to teach shapes including rectangtpsgres, triangles and circles.
According to the study findings, the above mentioned basic matheroaticepts were

taughtin a game environmenisingmultimediafeatures of ICT tools.

The study investigatedelationship betweenvailability and accesbility to ICT tools

and teachetsuseof these tools in teachingumeracy concepthe studydid not find a
significant difference in the use of ICTnh teachingbasic mathematicsskills between
teachers who had access to desktop computers and those dvhot chave acces®

them. This implies thaavailability and accessibility of desktop computers in schools did

not translate into theiactual use inthe teaching ofnumeracy conceptsThe study
however found a significant difference in the use of ICTtaaching mathematics
between teachers who had access to laptops and tablets and those who did not. Therefore,
availability of laptops and tablets sthoos significantly influencedheir usein teaching

numeracy concepts

The second objective of the diy was to establish whether
empoweredhem toteachnumeracy conceptsetter To gain insight intahis objective,

the researcher collected qualitative data through the udeeebnobservatios and
teacherinterviews from teachers Wwo had indicatedthat theyactually used ICT in

teaching numeracy conceptden themegategorizedunder two broad themes emerged

from the data coding process. Tlnstfbroad theme that emerged was effectlagsroom
managementThis broad theme includatie following subthemesthat ICT: k a break

from normalrouting facilitatesinteractive learning stylesncreasegpupil engagemerih
mathematicsfacilitates classroom activityand improvesclass attendanc&he second
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broad there was cognitive anlification. Under this broad themihe folowing sub

themes emerged, thalCT: Reduces pupils dweaknessin mathematics, makes
mathematics to bemme attractive raises pupils dattention increase pupils 0
concentrationpromotes learnerautonomy and improwpupilsdmemory.These findings

imply thatICT is capable oEmpoweing teachers téeachnumeracy conceptsetter

The third objective of this study was to determine the kind of ICT training and
knowledge teachers possedsand how these influencekeir use of ICT in teaching
numeracy concept®ata was gathered on the kioflICT knowledge and skillieachers
possessedlhe study found that 92% of teachers laigasttrained on basic computer
literacy skills whileonly 8% of the teacherdhiad nd undergone anykind of formal
training on ICT skills. The findings indicate that 25% had received the training from
commercial colleges, 27% from teacher training colleges and 38% were trained through
workshops and seminars organizedhmw/government and lat NGOs.

The staly further sought to find out whethdeachers possessed Technological,
Pedagogical and Content Knowledge (TPACK). TPACK aisspecializedkind of
knowledgethat isdeemechecessary for effective drsuccessful integratioof ICT in the
teaching ofnumeracy conceptsiterature reviewed showdbat mergpossession of basic
ICT skills was not enagh to enabldeachers uséCT in teachingnumeracy concepts
The study found thadbout two thirds (64%) ahe teachers had no competencettoe
measures of TPACKONnly a third of the teachers indicatiét they haccompetencen

all the measures oTPACK. Thestudy revealed thaeachersn Mombasa County were

generally lowon the scale of PACK competenies.
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The current study also explored théat®nship betweennte t eacher soé | CT
and theirsubsequentise of ICT in teachingnathematicsPearson Moment Correlation
Coefficient techigue was utilized to explore thielationship The study found that

t eac her s o basicrl@Tiskilisdid gnot significantly influenceheir use of ICTin
teachingnumeracy conceptsrhis finding is in agreement witkearlier findingin this

study that despite 93% of teachers hawaecgess to ICT toolgjet only 17% ofteachers
actuallyusedICT in teachinghumeracy concept3he study however found a significant
relationshipbetweenT P A CK a n d ude efaCThreteasin@ numeracy concepts
Therefore TPACK was found to have a strong positive influence in enabling tetxhers

use ICT intheirteachingof numeracy concepts

The faurth objective of this study was to determine the kind of support teachers teceive
in thar use of ICT in teadhg mathematicsThe study found thahere was inadequate
support to teachers in the use of ICT in teacmuageracyconcepts The findings of the
study indicatd that most of the lower priary schools in Mombasa County didt have

a standby technician to give teachers technical support in their use of ICT in teaching.
Only 20% of he teachers indicated that theshods had a standby technician in the
school. The study also found that only 37% of the teachers received technical support in
their use of ICT in teaching mathematics. Further, the study findings revealed that
majority of the teachers did not receisaportin pursuing professional development
coursedn thar use @ ICT in teaching mathematicsh& study found that three quarters
(74%) of the teachers did not receive any form of sudpam their schools in pursuit of
professional developmerdourses o the use of ICT inteaching. Only a quarter of
teachers indicated that they were supported by their headhers in pursuing
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professional developmermoursesin relation to theuse of ICTin teachingnumeracy

concepts

The study further explored the reath s hi p bet ween teachersé te
development support and their use of ICT in teachmgmeracy conceptsThis
relationship was explored usit@ne Way ANOVA technique at 0.05 significantevel.

The study found a significantfterence inthe use of ICT in teachingumeracy concepts

between teachers who received technscgdport and those who did not receive support.
Furthermore, the study found a significant difference between teachers who received
support in their course of professiomvelopmentand those who did notceive that

kind of support. This finding implies that providing teachers wgtthnical supporas

well as supporting their professional developmemirse positively influenced them to

uselCT in teachinghumeracy conepts

The fifth objective of the study was to establishetftert e a ¢ hse IC3id teaching
numeracy conceptsnfluencedt eac her s 6 ragtiecs Bagaowps analyzed p
gualitatively in order to identify orchestration techniques utilized by teadaméesiching
numeracy conceptsising ICT tools. Four orchestration techniques were identified
through theonydriven and data coding process. The four orchestragidmiques include
the following Technicaldemo, explaisthe-screen, linkthe-screen and dcussthe
screen technique3$he study foundechnicaldemo orchestrationsahe most widely used

techniqueby the teachers itheir teachingof numeracy concepts

The sixth ad final objective of thisstudy was to establisfactorsthat determinedor

hindered the usef ICT in teachinghumeracy concept3 o gain insight into these factors,
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both quantitative and qualitative dateas captured from the teachefsight factors
emerged as key determinants of use andusanof ICT in teaching miaématics. These
factors included:teacher training, electricity, ommputer laboratory, class size and
technicé assistance. yailability of mobile and portable ICT devices, adistrative and
time supportwere also foundo be factors determininghe use of ICT in teachin

numeracy concepts

5.3Conclusions

This study exploredhe extent to whicheacherauselCT in their eaching ofnumeracy
conceptsin lower primary schools. It alssoudit to establish factorshat determine

t e a c bise of £ in teachinghumeracy cocepts The study was able to dratiree
main conclusions as follows: Firsbased on theriding that only 17% of teachers used
ICT in teachinghumeracy conceptnd thatonly 4% of the teachers usetion a regular
basis; 1 is logical to concludéhate a c her s 0 ueschingmhuméerdy coricepts

in lower primary schoolgy Mombasa Countwas inadequate.

Secondlythe findingrevealedhat majority of the schools were not adequately equipped
with ICT resource for teachingearning purposesrhe study also found that mastthe
schools had only one computer laborateryich was supposet be shared by all. It is
thereforeapparentthat the schoolshat participated in the studyere not adequately
equipped withthe necessary ICT resourc&s meanindul use inteachingnumeracy
concepts The study also revealed that availability of laptops and tablets in schools
subsequentlyranslated intaheir use in teachingiumeracy conceptshis conclusion
implies that sdhool managerscould enhance usef ICT in teaching mathematics by
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equipping their schoolsvith laptops and tabletsAvailability of desktop computerg

schools did not significantly influence use of ICT in teachmgneracy concepts
Thirdly, the finding confirmedthat teachex professionaldevelopment omiseof ICT in

teachingwas a vital incredient in thesuccessfutise of ICT inteachingmathematics. The
study found that elspite 93% oteachers havingpeentrained on basic ICT skills, only
17% of the teacheractually usedICT in teaching mathematicst is thus logical to
concludethat mere acquisition of basic ICT skills igacherswas notadequate in

enabling them to integrat€T in theirteachingof numeracy concepts

The studyfindings further revealed that féective use ofICT in teaching mathematics

requires specializedkind of knowledgereferred to as technological, pedagogical and

content knowledge (TPACK). TPACKomprisesgood understanding onow best
mathematics concepts could be imparntemhg ICT as well apedagogtal techniques

that utilize ICT tools in constructive ways effectively teach mathematics. It is therefore

|l ogi cal t o concl ud e developntent effers shiowtiaislydofocysr o f e s s
on imparting TPACKto teachersatherthanmerely equippinghem with basic computer

literacy skills.

5.4 Recommendations
Based on the study findings and conclusionsumber of recommendations are hereby

suggestedor policy intervention, improvement in practice and further research.
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5.4.1 Recommendationgor Policy Intervention

The findings of the study revealed th&TIl devices were not adequate the
schoolsto facilitate effective andmeaningful inegration of ICT intahe teaching
and learningpf mathematicslt wasalso found that laptopshd tabletsvere more
suitablefor teachinglearning purposeas compared to desktop comput@&ased
on this finding, there is need therefore, for gwerrment and school managers
to increase the number of laptops and tablets in schoohplementing this, the
target should benechild-onelaptop ortablet policy to ensure that there are
adequate ICT tools in schaofor meaningful integration into the teachirig
learning processesThis policy should be enforceth all public and private

primary schools.

The findings of the studfurtherrevealed thata) It was beneficial foteachergo

use ICTin thdr pedagogical techniques of teachimgthematicsb) use ofICT
influencal teacherd pedagogical techniques in teachinmthematicsbetter c)
Some teachers udelCT in their classroom practice because their school policy
required them to do sd) Therewasa gaeral lack of school policy on the use of
ICT in teaching.There is need for theGovernmentof Kenyato put in placea
policy measurethat makes ita requirementfor all teachers to use ICT in their

teaching

Teachersodé proficiency in pedagogi cal u s
found to bea major determinant in thenhancing or hindering its use.h&

Kenyan Government should develop a policy framiwthat makes it a
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requirement to incorporate pedagogical use of ICT in all teacher training courses

in colleges and universities.

5.4.2 Recommendations forintervention on Practice

The study found that although majority of the teachers were trainieasic ICT
skills, only a few had integrated ICT into their classroom instruction. The study
further found that majority of them lacked knowledge on pedagogical use of ICT
in teaching. Those who had thiind of knowledge had little competence in
pedagog@al use of ICT. Th&overnment of knya through the MOE and KICD
shouldput in place a robust programme for training and retraining of teachers in
pedagogical use of ICT in teaching. Ttraining programmeshould targetall
teachers both in public and paite schoolThe study foud that the government
had organized seminars and workshops that had tamgeted teacherfom

public primary schools.

There is need for school managerswork collaborativelytogether in order to
establish interschool and raschool communities where teachers would meet on
regular basis to share ICT knowledgeillskand experiences. This should aim at
improving their level of competence in the pedagogical use of IGTagsroom

instruction.

Availability of only one computelabomatory in most of theschools was foundt
be one of the major obstacles teachers faoetheir use of ICT in teaching
mathematics. The study also found that theregea®ral lack of school policy on

the use of the computer laboratory as a learr@ésgurceThere is therefore need
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for school managers tacrease the number of computer laboratories in the school
to increase access to ICT tools. fidhes also need for schools developand use

of a timetableto control theuse of the facilityn order to optimizats use.

The study also found that the number of ICT devices in most of the schools were
not alequate tofacilitate effective implementidon of ICT integrationinto
classroom instruction. There is need &mhool managerparticularly thosein
private primary schools to purchase more ICT tawkh more emphasis laid in
purchasing laptops and tablets. These gadgets found to be more suiiig for

learning purposes.

Finally, the study found that technical assistance to teachers iirusigeof ICT in
teaching was a key determinant yet it was generallyingckh mostschools.
There is need to deplaystandby technician tme available tsupport teachers in
their use of ICT in teaching. The technician could be employed on eithémpart

or full-time basis depending on the school needs and capacity to maintain them.

5.4.3 Recommendations for Further Research

The currenstudy focused on teachers indtdlection of data on the use of ICT in
teaching matheatics in the loweprimary. There is therefore neéa conduct a
study thattarges school teacher trainergrincipals, parents and ICT expeits
orderto get their views and gain more insight the use of ICT in teachin

mathematics andther school subjects

Teachersteachingin lower primaryschools are expected teach all subjest

This study only focused on the use of ICT in teaching mathematieseTis
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thereforeneed to conduct further studies that focus on other curriculum areas
besides mathematias order toget insight mto how ICT is harnessetio enhance
teachingof thesecurriculum areas, for example these of ICT inteaching of

languagescience social stidies, creative and religion.

This study only targeted teachers for interview e use of ICT in eaching
mathematicsDataon @i | dr endés voi ces theimearhigwf | CT
basic mathematics concepts wad captured in thetudy. Theras thereforeneed

for future studies to capturdata onc h i | sdwoiees 6n how ICT enhances

learningof mathematicsn lower primary schools.

This stug employed the use of interview, observation and questionnaire
techniquesto collect déa on the use ofCT in teachingmathemé#écs. Future
tudies should employ the use of Focus Group Discussion to obttailede
information about personal and group feelings, perceptions and oponolesT

use in the teachinfarning process
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APPENDEX |

TEACHER QUESTIONNAIRE (TQ)
To the esteemed teacher:

This questionaire is part of my PhD study on yaise ofICTs in teaching mathematitsat | am

currently undertaking at Kenyatta University. Pleaset your name and that of your institution.

Respond to ALL the items as clearly and accurately as you can. Your professional experiences

and opinions are crucial to helping us understand the uk&Tsfin teaching mathemati¢om

t he

you tick fAconsent

operation.

not

Instruction: Please tick in the box where appropriate.

| hereby do granmy consent to particgie in this stud

Par t A Teacher 6s

demographic

t e a ¢ hwew.d greatty agpredate golr taking time to complete this questionnaire. If

Consent not granteD

characteri

Please answer all the following questions in the space provided to the best of your knowledge

1

2

What 6s your gendeld Mmale U Femak

What 6s your age éééééeééeéeeéeécéeé

eeeeeee.

What és your | el

L O L

Certifica

te

How many years have been employed as

teacher?

Do you have access to a computer at&®m

Do you have access to internet at home?

What is the number of years of your
experience with ICT?

Have you undertaken any 1 Yes [J

ICT training programme?

No

198

Diplom | Degree | Master

,,,,,,,,,,,

///////////

,,,,,,,,,,,

eeeeeeeeeee

If Yes, which type of
training and where did
you get trained?
8888888 88888
888

grant ed, Thanks foeyour coet ur n

st



Part B: Availability of ICT resources

Define availability of ICT equipmentinyourschodli ¢ k ( &) i n etybuechdice x
Statement Not Available in Available Availabl
available | computer lab in the e in the
and resource | classroom office
centre
1

computers

4 Projectors

il il A I N

6 Printers

Interactive
whiteboar

199

t

(0]
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Part C: Use of ICT in the teaching of mathematics

Please respond to the following statements in terms of your current use of ICT resources in the teaching of
mathematics. Tick &) i n the box to indicate your choice for

Statement Nev | Once| Once | Once | Afew | Daily
er per per per | timesa
term | month| week | week

1 luse ICT (computers,
laptops, projectors,
tablets) during teaching
and learning ohumeracy
concepts

2| luse ICT primarily to
supplement my teaching
and reinforce specific
math concepts

3| luse ICT to promote
chil drenods
innovative thinking about
numbers, patterns, shape
and space

4| | use ICT to teach numbe
operations suchs
addition, subtraction,
division and
multiplication

5| luse ICT to engage
children innumeracy
activities that require
them to analyze
information, think
creatively, make
predictions and draw
conclusions

6| | use ICT to search for
more infomation on
numeracyconcepts
internet, download and
use etextbooks

7| My learners apply
numeracyconcepts learnt
in class to real life
problems using ICT
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8| luse ICT to produce
multimedia effect such
pictures, sound and gam
in enhancing devepment
of mathematics concepts

9| luse ICT to promote
interaction and discussiol
during math sessions

Part D: Technological Pedagogical and Content Knowledge
Please for each item in thégction;select only one option that best descripes.

Statement No Little Not | Modera| Much
Compet| Compete, Sure te Compet
ence nce Compet| ence

ence

1 | can update my
instructional material
basing omumeracyneeds
of learners using ICT

2| | can use ICT to determin
c hi | dwumeracgneeds

during leson planning

3/ I can use ICT to develop
numeracyactivities based
on | earner si
enrich the teaching and

learning process

4/ | can implement an
effective classroom
management during

mathematicdesson using
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ICT tools

| can develop appropriate
assessment techniques a
tools for math using ICT

| can update my

technological knowledge

and skills using ICT
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Part E: Management and Supportin ICT use

Select the option that best describes your situatio

Statement Clearl | Mostl | Not | Mostl | Clearl
yNo | yNo | Sure| yYes| yYes

1| There is a technician in the schoo

2| The school provides adequate
technical support for ICT use
teaching and learning

3| The school provides adequate
maintenance of ICT facilities in us
for teaching and learning

4| There are adequate opportunities
for professional development for
teachers to use ICT in teaching
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APPENDEX II

Teachersodé I nterview Protocol

. Whatinformed your choice of ICT in teachimymeracy concep?s

. What difference does it make to teaahmeracy conceptsith and without ICT?
. How often do you use ICT teachnumeracy cocept®

. What strategies do you use in teachigneracy conceptshen ICT is involved?
. What mathematics actiies and topichiaveyou developed using ICT

. What ICT skills do you posses¥?here did you receive your training?

. What kind of support doesdtschool provide in use of ICT in teaching?

. What factors have enabled your successful use of ICT in teachimgracy
concept8

. What factors have hindered the effective use of ICT in teachingeracy
concept8
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APPENDEX Il

RESEARCH CONSENT FORM

My name isMr. Benard Litali Ashiono, a PhD student from Kenyatta University. | am
conducting a study on fduse of technol ogi c
l earning of children in | ower primary sch

shaed will be used in writing my PhD thesis.

Procedures to be followed
Participation in this study will require that | ask you some questions or you fill a

guestionnaire. Your participation in the study is voluntary. You may ask questions related
to the stidy at any time. You may refuse to respond to any questions and may stop the

interview at any time without any consequences whatsoever.

Discomforts and risks
Some questions may make you uncomfortable. If this happens, you may refuse to answer

these questits if you so choose. The interview/questionnaire may take approximately 30

T 40 minutes of your valuable time.

Benefits
If you participate in this study, you will help us to learn how to effectively integrate and

use 76technology in classroom to improkie guality of teaching learning in primary

school.

Confidentiality
The interviews and information recorded on the questionnaires will be kept private in a

locked cabinet for safe keeping. Your names will not be recorded on the questionnaires to
protect mivacy.

Contact information

If you have any questions you may contact the research supervisors; Dr. Teresa Mwoma
on 0726 392781 or Dr. Catherine Murungi on 0725 762527 or the Kenyatta University

Ethical Committee Secretariat ahairman.kuerc@ku.ac.kesecretary.kuerc@ku.ac.ke

ercku2008@gmail.com
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Participant Statement of Consent
The above information regarding my peigiation in the study is clear to me. | have been

given a chance to ask questions and my questions have been answered to my satisfaction.
My participation in this study is entirely voluntary. | understand that records will be kept

private and that | cand@e the study at any time.

"""""""""

~ s s s s s 7 s 7 7

Parti csigpaaureé ®6é ééeéeéeéebDate ééeéee.

Researchers Statement of Consent

I, the undersigned, have explained to the research participant in a language that s/he
understands, the proag@s to be followed in the study and the risks and benefits

involved.

,,,,,,,,,,,,,,,,,,

Name ofresearche é é é ¢ ééééééééceeéeeéeééé.

rrrrrrrrrrrrr
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APPENDIX IV

RECOMMENDATION TO NACOSTI FOR RESEARCH
AUTHORIZATION
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