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ABSTRACT

This research focused on implementation of digital literacy program in public primary schools in Nakuru North
Sub County, Nakuru County, Kenya. Implementation of the program was slow due to lack of innovation by
school heads and teachers and inadequate infrastructure. Independent variables for the study were: school policy
on ICT use; school leadership; teachers’ competence and infrastructure.Social development theory by Lev
Vygotsky (1962) guided the study. A descriptive case study was adopted for the study. Sampling technique used
both simple and stratified random sampling. A sample size of 20 was used for the study. Target population
consisted of 44 public primary schools’. A total of 40 respondents were sampled for the study and consisted of
20 school head teachers and 20 ICT/curriculum teachers. Research instruments used were questionnaires for
ICT/curriculum teachers and interview guides for school head teachers.
Validitywasensuredthroughjudgmentofexperts,askingquestions,lookingforanswersintheresearchofothers,
givingeachsubject anequalopportunitytoscore, using comprehensive research instruments and comparing the
conceptual framework and theoretical framework. Reliability was established through test and re-tests method
during pilot study. Pearson Correlation analysis was conducted to determine the nature of the relationship
between the dependent variable which was implementation of digital literacy and independent variables. The
correlation analysis was conducted at 99% confidence level and was two-tailed. All the four independent
variables were found to be significant at 1% level of significance.

Procurement of ICT infrastructure was cited by school heads to be a responsibility of the Keyan government.
However. School heads and teachers also championed the procurement. No school had a school email address
for their teachers. 18 schools did not have their own website, 16 schools had no local area network. 14 Teachers
used computers to prepare lessons. 10 teachers only used computers in classes sometimes.14 teachers were not
provided by laptops for their own use hence preventing teachers from effectively integrating ICT in their
teaching. Teachers used their own material from the internet in teaching. They also made use of existing online
material from the Kenya Institute of Curriculum Development. 18 teachers were highly skilled with word
processing program, 14 teachers were confident in using emails, 10 teachers were confident in using Data Base
Management Systems. 16 teachers were confident in organizing files/folders in the computers.2 teachers were
confident in using spreadsheet program. 12 head teachers cited the inadequacy of infrastructure in their
classrooms. Poor network connectivity hindered implementation of digital literacy as schools lacked a local area
network.
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INTRODUCTION
1.1 Background of thestudy

Fast development and variances in technology in the twenty first century has ushered remarkable
changes in daily life as well as in the education system. This has necessitated the need to teach students the
skills they require in this century. Academic institutions have hence been challenged to restructure their
curriculum so as to close the technology gap in teaching and learning.

During 1980s and 1990s, European countries such as U.S.A and Canada pioneered the concept of
shared computer accessin public regions with an aim of making technology affordable and accessible to the
local communities. Thesetele centers began globally and were funded by development agencies
(Fillip&Foote,2007). Tele centers were started in public schools, libraries and hospitals in the rural areas.
They housed few computers with an internet link and skilled persons who trained people on how to use
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computers. This public accessibility to computers and the internetwas to ensure that local communities could
not only afford technology but also access it.According to OECD (2016), Denmark, Portugal, Finland and
Sweden are examples of countries that have adopted and integrated digital technologies in schools, have
increased practice-based teaching and are using mobile-based technologies such as portable devices in their
classes. These include collaborative devices that are electronic which are becoming more popular. Thus
computer laboratories are being abandoned. Hennessy, Harrison &Wamakote (2010).

A survey of eighteen schools in Hong Kong conducted byY uen,Law&Chan in 2003 showed that for
high levels of integration of digital technologies in schools, the school principal is the key agent of change.
He or she should lead by vision and involve and develop staff. Effective adoption and integration of ICT is
influenced by various levels of leadership such as technology leadership, managerial leadership and principal.
(Anderson & Dexter,2005).

Peralta & Costa (2007)carried out a survey investigation in Italyon confidence as well as
competence relating to teachers concerning implementation of technology in learning.In their view, tutors
who are technically competent are more confident to use computers effectively.

Many countries in Africa have made it a priority to first develop ICT policies. Nevertheless, different
countries have different abilities to implement. (Farrell & Isaacs 2007).Farrell & Isaacs 2007 report that among
the countries that are stabilizing in their economies are Ghana, Botswana, Cameroon and Mauritius. These
countries are prioritizing applications of ICT. However, many countries in Africa continue to face a great
hindrance to exploiting technology. One of the major reasons being the lack of qualified personnel. This is
further worsened by increase in poverty levels, inadequate incentives given to teachers, the rapid growth in the
number of learners in the previous twenty years and the growingdata of teachers who are infected by
HIV/AIDS. According to Afe, 2002 and Olakulehin, 2007, addressing thedire requirement for
additionalcompetent educators is one of the greatest challengesthat face the education system in Africa and in
particular, the incorporation of technologies.lt is required that accessible technologiesareinexpensive to
learning institutions so that they can be incorporated. Nationally, elevated costs associated with installing
infrastructure limit accessibility, This is further associated with poverty
issuesAttheindividualororganizationallevel,expensivehardware
andsoftwareaswellashighcostsofcommunicationandservicesrestrictaccesstolCT.Mostschools
inAfricadonothavethemeanstopurchaseexpensivecomputersandhardware,andprovidetraining for theirstaff.

Ryckeghem(1995)highlightedtheneedofappreciatingthenativecultureinselecting
suitabletechnologymainlywheremanyAfricansprefertolook upto contemporaries or allies instead of visiting a
library to search for information. Social factors such as religious belief, ethnicity,level of education, physical
movement and socialcustomsremainpossibleobstructionstoaccessandutilize technologies. Furthermore,
thesefactors are reflected inAfrican countries in Sub Sahara by Mutula (2004) and in other perspectivesby
many scholars of the digital gap (such as Becta 2001and Kozma et al. 2004). In a conversation on accessing
technology in the Africa, Osborn (2006) introduced aspect of language. The prevailingtechnology language is
English and those without understanding of it aresidelined.

Tella, Tella, Toyobo, Adika&Adeyinka (2007) studiedsecondary schools in Nigeria
onusesoftechnologiesby teachers’ andinferences formoreprogressoftechnologyusein schools. Thefindings
showedthatmajority of the teachershad a perception that technology is not only usefulbut also enhances
learning. A recommendation was suggested that competence policies should support teaching models that are
incorporated using technology,particularly thosethatencourage collaboration amongst learners and
tutorsduring learning. In addition, it is important to focus on the pedagogy that influences technology use for
teaching andlearning.

Assimilating technology in learning institutions in East Africa is a process that has been slow over
the years (Liverpool, 2002). However, the condition has improved recently. Learning institutions are
progressively being provided with computers for learning and managementtasks. Networking is getting better
and students are full of enthusiasmto use computers to aid learning, in spite of inadequate infrastructure.
Investigations have illustrated that even thoughpolicies on how technologies are used are certainlybroad,
written statements of purpose, theirexecution remain a reason for worry.

In East Africa, Tanzania is the only country that teaches technology as a separate subject in public
primary schools.Aspects that influence assimilation of technology in this country is available software which
is in Kiswabhili.At present, the subject taught in a few schools that are situated at district headquarters
withtechnology facilities. In contrast, technology is a discrete subject taught in Kenya and Uganda secondary
schools and is tested.
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Since learners in schools select different subject of their choice, their access levels vary with regards
to subjects chosen. For instance, in Kenya and Uganda, learners who take computer studies as a subject
access computers to a great extent. Institutions with virtual learning environments also enjoy accessing
computers to a great extent. This is inclusive of those learning institutions which have computer clubs and
science clubs (Ndidde, Lubega, Babikwa&Baguma, 2009). Hence, schools together with students differently
access technology facilities. This was confirmed in a research study done by Ndidde et al. (2009) who
revealed that learners differed in their uses of technology due to varying computer access, regulations of
aninstitution and different competence in technological skills. Influenced by schools, training given by
teachers, grade of learner, whether or not the learner was part of a computer club, different learners used
computers differently. These determine how successful technology is assimilated in the curriculum.

ImplementationoflCTin public primaryschools in Kenya is a modernoccurrence,done insmall
magnitudes and investigational. Nevertheless,it has been commonlyrecognized that application of technology
in schools has advanced ina closely similar manner, ranging from developing policies, achieving elementary
computer expertise, teaching and learning using computer, exchanging information and enquiry, to
application in each subject. The GOK acknowledges that if technology is integrated in primary schools, then
knowledge will be constructed, information will be shared and communicated across school communities.
This opinionoriginates from claims in several studieson the significance of technology in schools (Manduku,
Kosgey, &sang, 2012,). The GOK through sessional study no. 1 of 2005 observedthat technologyhas
astraightforwardpartto playin schools and if put into proper use, it
canadvantageschoolsaswellascommunities.ltwas also
observesthattechnologywilloffernovelinnovationsforlearning by enabling communication and collaboration
between teachers and learners. (GOK, 2005). Since then, the GOK developed a nationwide policy on
technology in educationinthe year 2006whose vision was“AprosperousICT-drivenKenyasociety”’andwhose
mission was“Toimprove
thelivelihoodofKenyansbyensuringtheavailabilityofefficient,accessible,reliableandaffordable ICT services”
(GOK, 2007). Highlights in the policy were that the GOK will inspire schools to assimilate and apply
technology so as to enhance the quality oflearning.

Most schools have not yet applied school policies on usage of technology mainly due to inadequate
infrastructure, have school leaders and teachers’ who lack technology know how in as much as the modern
worldwide technology puts emphasis on digitizing learning institutions.In spite of obviouspaybacksof using
technology inschools,studies haveshown that many schools have not yet implemented it, therebypreventing
the school community and the learners from exploiting technology possibilities (Manduku et al,2012).Thus,
following this context, the title is conceived.

1.1 Statement of the problem
Slow adoption of technologies in public primary schools was as a result of absence of creativity by
institution leaders and teachers Foray &Raffo (2012). Creativity enables an institution to be flexible to changes
(Damanpour and Gopalakrishnan, 1998; Hargadon and Sutton, 2000). However,only persons acquainted with
expertise are able to createnewideasin society.Nonetheless,teacherswereinsufficientlyskilledtouse ICT hence
could not use technology to complementtheir teaching OECD (2016). Technically, teachers were unable
todiscovering quality digital learning resourcesand software. Unclear goals in learning and inadequately
preparing themselves on how to incorporate digital technology meaningfully into teaching made it hard to
construct and spread knowledge. Consequently, teachers werenot eager to integrate computers in teaching such
as preparinglessonsonthecomputer. Thiswasfurtherworsenedbymanyreasons such as lack
ofteachingexperiencewithICT,lack of on-sitesupportwhen managing learners at the time they are putting
computers into use and inadequate teachers of technology to empower learners with skills on using computers.
Computers were also not provided to teachers and pupils to put them into use for their own tasks. Likewise,
teachers’lackeda period to positivelyassimilatecomputers in the syllabus. These slowed down adoption and use
of digitalliteracy.
Many strategies and concepts on invention have, by large,concentrated with commercial area

(Lekhi, 2007).Thiswasduetothefactthatindustrieshavetointroducenewproductsand/orservicestokeep up with

competition to ensure their subsistence. However, communalpublicfacilities such as those that impart

knowledge to learners do notfunction with competition in markets and do not have similarreasons of

inventingasindustriesdo(Lekhi,2007).Hencetherewas littlefocusoninnovationofschoolpolicies.
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School heads did notconfirm the security of infrastructures, official policies wereimplemented and
that duties were carried out by skilled staff in technology, teachers’ and learners. School heads did not
frequently evaluateandmonitorschoolpoliciesonlCTusesoastorespondtoanysignificant changes on usage of
technologies. The effectiveness of school policies was influenced by goodleadership of school heads.
However, this leadership wasoften not demonstrated by school managers.

Schoolsareledbyaschoolmanager orprincipal.However,schoolprincipalsfailed
toadapttonewpracticesandcultures that wouldpromoteimplementationofdigitalliteracy.School Principals as
official managers have a vital role to execute to assist educational revolution (Schiller, 2003; Gronow, 2007
and Tondeur et al. 2007). A number of
surveysexposedthatthegrowthoflCTskillsandknowledgeamongschoolprincipalswasslowand this might
havedescribed the slow assimilation of technologies in learning institutions. This result was unsurprising
sincenumerous studiessuchasKeiyoro(2011);Afsharietal.(2008)andBassetal.(2003)reportedrelatedfindings.
School heads did not exhibit technology leadership. Schools were inadequately equipped with infrastructure.
School headslacked expansive application of a variety of aspects of uses oftechnologies in schools’.
Technical aspects of ICT in schools’ include infrastructureanduserfriendlysoftwareinprovidinge-
learning,alearningmanagementsystem,pedagogic tools such as maps and e-labs. Curriculumaspects of ICT
use in education include new syllabus and digital learning resources. Managerialaspectscomprise of
keepingrecords,handlingadmissions systemsandotherformalitiesandnewpedagogies such as personalizing of
learning. Accountingaspects of technology use in education include bookkeeping and financial analysis.
Interactive aspects include online communication with teachers, parents, education authorities and learners.
Few studies hadresearched the impact of school ICT infrastructure that could influence adopting technology
in classroomsVanderlinde R. (2011) hence the need for more academic research on the influence of
infrastructure in digital literacy.

1.2 Purpose of thestudy
This study sought to investigate factors that influencedpreparedness of public primary schools’ in
implementing digital literacy in Nakuru North District, Nakuru County, Kenya. Reason as to why the study
was conducted was because research had repeatedly reported disappointing results when it came to how
schools took up and integrated digital technologies. Schools were unique, possessed context-bound
challenges that required locally developed practical solutions.

1.3 Researchobjectives
The study was guided by the following objectives;
1. To determine the extent to which school policy on use of Information and Communication
Technology influenced implementation of digitalliteracy.
2. To assess the influence of school leadership in implementation of digitalliteracy.
3. To establish how teachers’ competenceinfluenced implementation of digitalliteracy.
4. To examine how infrastructure influenced implementation of digitalliteracy.

1.4 Researchquestions
The study sought to answer the following research questions;

1. To what extent did school policy on use of Information and Communication Technology influence
implementation of digitalliteracy?
2. What influence didschool leadership have on implementation of digitalliteracy?
3. What level of teachers’ competence influenced implementation of digital literacy?
4. How didinfrastructure influence implementation of digitalliteracy?
Hypotheses
HO: School policy on use of Information and Communication technology has no influence on
implementation of digital literacy.
HI: School leadership has influence on implementation of digital literacy.
H2: Teachers’ competence has influence on implementation of digital literacy.
H3: Infrastructure has influence on implementation of digital literacy.
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1.5  Significance of thestudy
Thefindingsofthestudywere expectedtoprovideanoutlineandprocedurewhichwere tohelp school
leaders to implement digital literacy in schools. The policy makers in the MoEwill use the findingsto
formulate policies that wouldhelpGOK to be atechnology-conformingnation by year 2030, through
adequatedistribution of resources. Thesefindings will be helpful toinvestors (Ministry of Education, British
Council, Microsoft,
KenyalnstituteofCurriculumDevelopment,Intel,KenyaL iteratureBureau, TechnologyPartners,
JomoKenyattaUniversityofAgricultureandTechnologyandUNESCO)inidentifyingthecritical areasconcerning
technologies. The findings of the study were anticipated to exposeextra studies to researchers in academic
field, public and private universities and generally, the community wouldprofit from aninformation-
basedsociety. This study is also significant since it contributes to the body of knowledge as it will be used
by other researchers for reference on findings.
1.6 Limitations of thestudy

The quality of information that wassecured under survey research approach in this study was
greatlydetermined by the support of respondents. Nevertheless, respondents in this study were issued with a
comprehensive introductory letter. This letter clarified to the respondents to give information to be utilized
for the purpose of the research.

Research instruments used for data collection were questionnaires and interview schedules which
werepersonally administered to the respondents. The information that was given by the respondents was
verified by records from offices of MoEwithin the region of study. This was to ensure the researcher was not
misled.

The study employed a case study of Nakuru North District in Nakuru County, the resultspresented
limited generalizationsto make inferences to all public primary schools’ in Kenya due todifferent population
features. However, in-depth data was obtained by use of questionnaires and interview schedules that enabled
a broad description of the phenomenon under the researchstudy.

1.7 Delimitations of thestudy

The study focused on investigating factors that influenced public primary schools’ preparedness in
implementing digital literacy in Nakuru North District, Nakuru County. The choice and justification of
Nakuru North Sub County was due to the fact that not much had been researched
regardingtheresearcher’svariablesinrelationtoimplementationofdigitalliteracy. Thesevariables
wereschoolpolicy,schoolleadership,teachers’competenceand infrastructure. The research was concerned with
opinions of school heads, and a teacher in charge of technology. The results of the
researchanticipatedtowardreproducingwhatwashappeninginallPublicPrimarySchools’inKenyaastheyoperatewi
thinthesame guidelines laid down by Ministry ofEducation.

1.8 Basic Assumptions of thestudy

An assumption was thatrespondents wouldopenly answer questions and honestmanner, and that
respondents would have an interestdigital literacy hence would answer
theresearchquestionswhichwereconfirmedfromresponserate. Implementationofdigitalliteracy was assumed to
mean adoption and integration of digital technologies in teaching and learning.Pilot study ensured the
questionnaires were pre tested so that the questions were phrased well, were well arranged, understood and
adequate instructions placed alongside the questions so that respondents respond appropriately to questions in
thequestionnaire.

LITERATURE REVIEW
2.1Adoption of technologies in schools’ in association with school policy on ICT

At first, educational policies for digital literacy focused on the development of Information,
Communication and Technology (ICT) infrastructure but lessened the need to train and motivate teachers into
effectively putting their skills with digital technologies into use while teaching and learning. However, at the
end of the twentieth century, digital technologies were being utilized in most of the European countries
including America for teaching and learning, assessment, management and communication in schools
(UNESCO 2011)

It was not until the twenty first century that differences between ideas and beliefs on the possible value
of digital technologies in schools emerged Tondeur, van Braak and Valcke’s (2007). In an observational
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research of elementary school teachers that was conducted in Flanders (Belgium) by Tondeur et al, findings
of the study showed that teachers did not integrate their digital skills during teaching and learning but rather
presented a great interest in their personal technical development skills. This presented a difference between
a proposed curriculum for digital technologies and an implemented curriculum for digital technologies.

Many authors have suggested ways to close this gap. First, Tondeur et al. suggested a school based
curriculum intended for technologies to be part of the general school policy. This school based curriculum
would convert the national curriculum into a plan for technologies in schools. Secondly, based on an
interview schedule,Schibeci, MacCallum, Cumming-Potvin, Durrant, Kissane and Miller (2008) suggest that
practices and policies on integration of digital technologies in schools should take into account the social,
cultural and historical points of view of learning especially when teachers attempt to acquaint themselves
with skills on digital technologies for the purpose of teaching. Thus teachers need to be provided with pre-
packaged educational content and trained so as to acquire skills that will enable them to create locally
relevant content since different cultures have different needs for digital literacy.

Finally, Sutherland, Armstrong, Barnes, Brawn, Breeze, Gall, Matthewman, Olivero, Taylor, Triggs,
Wishart and John (2004) based their research study on video and interview data and proposed another way to
close the gap. They suggest teachers and policy makers in education should treat digital technologies not as
inventions free of troubles that ‘replace’ former technologies but should treat them as inventions that
complement former and current technologies. Thus policy makers should regularly monitor school practices
S0 as to improve digital literacy in schools and narrow the digital divide.

2.2Adoption of technologies in schools’ in association withschoolleadership.
There wasneed for school principals to recognize thedevelopments they wantedalongside with the
infrastructure and processes to be utilized. A research conducted by Tondeur, Devos, van Houtte, van Braak
and Valcke (2009) highlightedadoption of technologies in elementary schools’. Numerical data byTondeur et
al. disclosed the way thatadoption of technologies had a positiveassociationto a school profile that had a
flatter structure Findings drawn were that school profile served to generally motivateamendments in
education, and particularly digital technologies.In a similar manner, when framing the adoption of
technologies with aperspective to manage change in schools, and developinglarge scale survey data, Wong
and Li (2008) stated that student learning towards knowledge construction were pedagogically and
organizationally intervened.

Tondeur,Valcke and van Braak (2009) conducted a survey study and argued that both teacher and
school features was of help in developingtheprocess of adoption of digital technologies. According to
Tondeur et al., school related
actionswerecritical. Theyclaimedthatsuchactionswererelatedtoschoolfeatureswhich then affectedpractices.For
example, the development of vision and mission statements,school-based in-service training andquestionson
computer access in classrooms.Vanderlinde and van Braak (2010) referred to this as the e-capability
ofaschool which is understoodasthe ability of a schooltobuildandenhanceviablesituationsatschool
andteacherlevelsso asto bringabouteffectivechangethroughdigitaltechnologies. Tearle (2004) conducted a case
study whose outcomes stressed that change offered opportunities for positive learning. She claims that though
this consumes time, it also createsdemands on people. Such demands include collaboration and frequent
reassessments of work practices. This in turnhelpsthe schoolasanorganizationtoremainopentochange
opportunitieswith respect toadopting technologies. Similarly, Van Merrienboer and Brand-Gruwel (2005)
claimed that digital technologies structureddifferently tasks and contents of learning. In an explorative study of
school leaders and leadership by Williams(2008), he stressedtherole of schoolleadersespecially
atatimeofrapidgrowthof ICT technologies and argued that intensively using digital technologies often created
a difference between the institutional culture of schools and a digitally supported youth culture Williams
made the pointthatschool leaders play an important role in closing thisgap and that
thischangewouldbeoneofthegreatestchallengesfacingtoday’sschoolleaders. The informal use of digital
technologies widened this gap

Hayes (2006) conducted case study of adoption of digital technologies in public schools in Australia,
over a period of time particularly focusing on school heads and their difficulties when guidingmethods of
adopting technologies. She drew two major conclusions. First, that it was of utmost importance of school
heads to build on skills of a new knowledge worker. Two main conclusions were drawn, the first being that
school leaders needed to improve the skills of a so-called new knowledge worker. Secondly, she concluded
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that naturally, schools are heterogeneous hence factors should be considered that take into account their
exceptional contexts in delivering particular solutions.

Finally, societal expectations challengeschool heads regarding how technology should be used.In a
qualitative survey by McGarr and Kearney (2009), an investigation into the outcomeof ICT technology on
the role of school heads describeddiscouragement amongst school heads, many who were not able to attain
expected amount of ICT technology usage in their schools. Regarding the researchers, this was due to
deficiency in currentresources,poorprovision of support in technology and insufficient time to provide resources.

2.3Adoption of technologies in schools’ in association withteachers’ competence.

Tutorshave a key role in how digital technologies are adopted and used. Teachers’ motives, beliefs,
confidence and competence influence adoption and integration of digital technologies.
Thesefurtherrelatetoteachers’useofdigitaltechnologiesinspecificschoolsubjects,aswellasinthe development of
academic abilities, philosophies, visions and opinions that influence the adoption and use of digital
technologies in schools.

Many studies indicate that teachers’ have a major responsibility in the manner of adopting
technologies and in creating innovative customsextended by ICT technologies. In a qualitative study done
byFerdig (2006), he concluded that teachers could advance their teaching standard by using ICT technologies
in subject. This differs with the opinion that ICT technology on its own can assure good learning
effects.Sipiléd (2010) also argues that adopting ICTtechnology in school wasenabled by attitude, confidence
and competence of teachers’ alongside infrastructure and school environments.Sipila found that if teachers
were given portable devices at work and at home, their technology use would be enriched. In a research study
by Ward& Parr (2010) they argued that teachers’ with an understanding of using technology were
enthusiastic to experiment modern teaching practices (Herrington, Hoban, and Reid, 2009; Haydn &
Barton,2008).

Schibeci, MacCallum, Cumming-Potvin, Durrant, Kissane and Miller (2008) established in a
qualitative study the essence of partnerships with fellow tutors and learners to make them conversant with
ICT technology.

A quantitative study by Hermans, Tondeur, van Braak and Valckein 2008, findingsrevealed that
opinions of teachers explain the reason as to why they either resisted or accepted to use technology into use in
their classrooms.Bennison and Goos’ (2010) conducted a quantitative study in Australia on integration of ICT
technology in arithmetic but reported disappointing results. Loveless (2006) illustrated that teachers did not
have enough time to integrate ICT technologies in subjects and lacked access to technology. Haydn and
Barton (2008) further illustrated using a descriptive study that lack of time and inadequate infrastructure
prevented teachers’ competence.Lin(2008)focusedondigitaltechnologies as a discreet subject and questioned
the waylearners were to be taught computer skills and the trainer of these skills. She infers that a teacher who
integrates technology in his/her subject should not teach ICT technologies as a discreet subject, rather there
ought to be a separate teacher for ICT as a discreet subject

O’Bannon and Judge (2004) argued that there was limited use of computers in learning institutions.
They argue that tutors should be motivated, supported and assessed to enhance their competence.

Hammond, Crosson, Fragkouli, Ingram, Johnston-Wilder, Johnston-Wilder, Kingston, Pope and Wray
(2009) explain why some trainers excelled in using ICT technologies with respect to regularity in usage,
diversity in usage and the attainment of learning goals.

2.4Adoptionof technologies in schools’with reference to infrastructure

Computer systems are ways for learners to implement technologies and this was a way to enhance
lively learning (Duin, 1994, p. 89)

Tablets are devices in teaching and learning in classroom contexts hat have an influence. Montrieux
H, Vanderlinde R, Schellens T, De Marez (2015). The transition from traditional classroompractices to a
formal one makes a learner shift from being viewed as a passive user of information to an active producer of
knowledgein a knowledge-based society where teamwork is a feature Figueiredo AD, Afonso AP (2005) and
Pelgrum W. Developers of infrastructure havedeveloped new technical tools such as tablets which bring
educational reform and which are commonly referred to as iPads and Windows or Android devices, (Falloon
G. 2013; Melhuish K. 2010). Clark W, Luckin R. 2013 refers to these devices as small, cellular, portable
personal computers with touch screens and supported-up by diverse applications
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According to (Linn MC. 1998; Sandholtz JH, Ringstaff C, Dwyer DC. 1997), they claimed that
using ICT technology during teaching in classes provides a constructivist style. However, this did not
ascertain a rapid change of transformation (Stoddart T, Niederhauser DS. 1993; Van Dusen LM, Worthen
BR. 1995). According to Yelland(2006) learning with technology was more than digitizing learning. It was
about constructing learning environments that integrate ICT technologies for realistic learning and knowledge
construction and dissemination of ideas.In addition,researchfindings suggested that usingtablets appeared to
impact on student motivation and supportedsignificant learning experiences. The broad range of applications,
connectedness to the internet and thefast need of communication facilitated teachers’ to discoveralternate
actions such as 3D, multimodal, virtual tours, etc. Additionally, teachers’ reported more potentials to
distinguish learning more easily and information sharing (Pelgrum W. 2001; Hattie J. 2013; Cumming,
Strnadova, & Singh 2014). Cumming, Strnadova, & Singh 2014 claimed that teachers pointed to the
possibility of ‘real teaching” which encorages students’ participation. Heinrich P. (2012) findings concerned
teachers’ beliefs on tablet use, including use of tablets to take presence registrations and scheduling classes.
They also felt that tablets promote differentiated learning. Power is required to run technological devices.
However, approximately 70% of countries in Sub Saharan Africa lack reliable, available and affordable
access to electric power.

2.5Advantages of employing digital technologies inschools
Digital technologies impact positively on learning in schools. According to

Peeraer&Petergem(2011) digital technologies benefited schools in various ways. For instance, they enhanced
learning, improvedschool management (for example, registering pupils’ presence, making timetables, storing
records, planning for classes and clerical jobssuch asenteringminutes of staff meetings, typing exams and
writing mails). Digital technologies also improved accountability, efficiency and effectiveness in school
activities. Digital technologies enabledpresentations to be made and connecting to a global network of
computers. Hennessey (2010) warned that installing ICT infrastructure in schools’cannot build learning
environment but this wasconcerned withtransforming the culture of classroom teaching inschools’.

2.6TheoreticalFramework

Thisresearchwas basedontheSocial-cultural theoryofhuman learning.Theproponentofthetheory was
Lev Vygotsky (1896-1934). The theory was printed in 1962 and is a base for constructivism. This theory
states thateachtask in the child’s cultural development appears two times; first, on the societal level, and later,
on the personal level. Major philosophies of the theory arethe More Knowledgeable Other (MKO) and the
Zone of Proximal Development (ZPD). The More Knowledgeable Other is one withadditional know-how
than the learner inacertaintask. TheMoreKnowledgeableOthercanbeateacher,anolderadult,orpeer.However, the
More Knowledgeable Other is not required to be a person at all. The More Knowledgeable Other must
possess or be programmed withadded information on the topic being learned as compared to the learner. This
research study sought to answer the research questions by examining preparedness of the more
knowledgeable other in influencing implementation of digitalliteracy.
Inthiscase,effectiveschoolpoliciesonlCTuse,skilledHeadteachersandteachers and experienced pupils are the
More Knowledgeable Other who determined implementation of digital literacy. The Zone of Proximal
development is the area within the brain where most help or sensitive lessons is issued by the More
Knowledgeable Other letting a child to progressskills they would then use by themselves
henceincreasingadvanced mental capabilities. It is within the zone of proximal development that skills of
pupils’ are developed when the teacher employs collaborative learning.

LevVygotsky’sSocialDevelopmenttheoryhasgotlimitations.First,itisdifficulttomeasure a child’s zone
of proximal development has this zone has no associated metrics. Secondly, a wide or narrow zone of
proximal development can either be desirableor
undesirabledependingonthecontext. Thistheoryalsogeneralizeschildren’szoneofproximaldevelopment but does
not take into consideration the inequalities that are found to exist amongst children. Children come from
different cultural backgrounds, have different abilities, are of different ages,are different in gender and
religion.

However, this theory is suitable for the study since it emphasizes the role of society in “constructing
meaning.” Vygotsky stresses that social and cultural background of any individual influences the
development of a person and which then influences integration of digital technologies. Personal growth can
best be appreciatedby referring to the society’s cultures within which they are surrounded.
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Advancedintellectualpractices have their origin in societies. Different cultures, races, gender and religions
thus are found to reason in different ways.

2.7ConceptualFramework
The study conceptualizedfactors that influencedpublic primary schools’ implementation of digital
literacy program. These wereschool policy on ICT use, teachers’ competence, school leadership and
infrastructure as shown below.

IODERATINGVARIABLE

INDEPENDENT VARIABLES GovernmentPolicyonpreparedneszsof public primaryschools®

School policy on ICT use

 hionitormg & Evaluation of school ICT
policies

e Uz2of ICT m schools

» Design of school ICT policies

School leadership DEPENDENT VARTABLE

IPu blic Primary Schools® implementation of
digital literacy program

» Leadership skills L »
» Change manzgement

" Technological leadership » Effective school policies on ICT use

» Effective school lezdership
Y » Competent teachers
q Adequate mfrastructure

[Teachers’ competence

f+ Attitude and beliefs of teachers”
f* Teachers” skills m ICT

* Trziming of teachers

[[nfrastructure

» Adequacy of mfrastructure

» Connectivity

» Technical support for nfrastmcmre

Ei'g ‘2.'1:'Conceptl]gl Framework

Fig 2.1is a conceptual framework of factors which influence pubic primary schools’ implementation
ofdigital literacy program namely: school policy on ICT use,
schoolleadership,teachers’competenceandinfrastructure that could influence implementation of digital
literacy program either positively ornegatively

2.8KnowledgeGap

The following were the knowledge gaps in the literature reviewofthe study in investigating
factors that influenced public primary schools’ implementation ofdigital literacy program.

Heads of schools were viewed as institutional managers. Their main role was to facilitate change
in education(Schiller,2003;Gronow, 2007 and Tondeur et al. 2007). This was especially true in today’s
decade when Information and Communication Technologies are increasingly being used to learn.
Rather than being a study item, presentlylCT is a tool to learn. School policies on ICT use need
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tobewellwritten,refinedandreviewedincollaborationwithteachers andstudentsfor effectiveness.Policies
should be clearly written in plain language for easy understanding.Policies should considerwellbeing
of students and acceptable use of technology. Issues to be included in the policy are safety of ICT
equipment, ICT strategies in schools’, systems to monitor and
evaluateeffectivenessofexistingl CTstrategies,supportforstafftonot only build but also
expandtheirknowledge of ICTso as to enhance progress of learner anddeveloping lesson plans which
integrate ICT across the curriculum. The policies developed should also include racial, collective and
pastexperiences oflearning.

School leadership was important in harmonizing ICT implementation of ICT in school. As strategic
leaders of changes in schools, school heads could support the idea
ofimplementinglCTintheirschool. Toachievethis,schoolleadersneedtoappreciatethat,theidea
toimplementICTisnotonlyabout ICTuse,butisaboutrevolutionizinglearning and school management (Laaria,
2012). School heads are seen to be classic examples when it comes to integrating technologies. Thus they are
expected to championimplementation of technologies by being zealous and full of enthusiasm (Laaria, 2012).
Their concern , supervision about training of teachers and collaborating with other teachers’ in making
decisions, allocating duties and responsibilities whileupholding clear vision of the school is of importance.
Nevertheless, they often exhibit little dedication hence obstructing process to implement technology.
Laaria,(2012)claimedthat school heads acquired required infrastructure but failed to significantly utilize them
with their learnersthereby lackingvision and understanding to transform schools using technology.School
heads were afraid of infrastructure being damaged whilst learning hence this fear reduced possibilities of
innovation by teachers’ and pupils.Teachers’ proficiency in technologies and their training determine
employmentoftechnologies inschools.(Hennessy,2010). If technology met the needs of teachers then it was
probable they would apply it in schools. In Africa, teachers are inadequately trained thus impeding process of
integrating technology (Dzidonu, 2010)

Several studies have recommended more research to be carried out regarding infrastructurein schools.
Infrastructure influences implementation of digital learning in classrooms. (Vanderlinde R., 2011)

2.9Summary of LiteratureReviewed

Thischapterhasreviewedliteraturestudiesonadoptionanduseofdigitaltechnologies  regarding  ICT
policies in schools, school leadership, teachers’ competence and infrastructure. From the review of the
literature studies, it has been acknowledged that schools are distinct and facechallenges that depend on their
environments. These necessitate local solutions when formulating school ICT policies.Intentions of
teachers’, their opinionsand capabilityinfluencehands-onuse of digital technologies in learning. When
technologies are not tied to a certain time or space, teachers’ get extra time to evaluate the capabilities of
technologies. Consequently, the application of technologiesinclassescontinue to increase.Emphasis has been
made to provide laptops to teachers during their spare time to improve their usage of technologies’.
Emphasis is further made for policy-makers and school administrators to attend to the culture of schools and
their background. School principals should develop statements about the possibility of accessing computers
in the classroom. They should frequently monitor and evaluate school policies on ICT use and should
develop mission and vision statements that are in line with implementation of digital literacy program.
Local ICT-related school conditions such as ICT support and ICT infrastructure are needed.There are
various benefits of using technologies in schools. These include making timetables, storing records, clerical
work like typing staff meeting minutes, examinations and letters. A knowledge gap has been presented that
includes need for the school principal to facilitateeducationalchange since he or she should champion
implementation of digital literacy. There is
needforcollaborativeeffortsbetweenteachersandstudentsindrafting school policy, and need for teachers to
narrow the digital divide between thestudents
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METHODOLOGY

3.1ResearchDesign

Thisstudytook onadescriptivesurveyresearchdesignthatwasusedtoevaluatefactors that influenced public
primary schools’ preparedness in implementing digital literacy in Nakuru North Sub County, Nakuru County.
Descriptive case studies describes a phenomenon in its normalambit, the goal being to answer ‘how’, ‘who’,
‘what’, ‘when’and‘where‘questions,(Yin, 2003).
Descriptiveresearchwasusedtoacquireinformationbytestinghypothesis or answering questions that concern the
present state of occurrences and to describe “what exists” with regards to a situation. Nonetheless, descriptive
research could not
convincinglyascertainanswersastowhy. Thisdesignwasthereforesuitableforthestudysinceitsought  to  evaluate
factors that influence public primary schools’ preparedness in implementation of digital literacy. The choice of
the study wasestablished on limitations of resources. A case study carries out an investigation of current
occurrence and where there exists little knowledge on a phenomenon.

3.2TargetPopulation

Orodho (2008) stated that specifying a population to address an enquiry affectsa researcher’s
decisions on resources and samples. The targetaudienceentailed all public primary schools in Nakuru North
Sub-County, Nakuru County. The County had forty four (44) public primary schools. In these schools there
were forty four Head teachers and forty four ICT/curriculum teachers, who made a target audience of eighty
eight (88).

3.3Sample size and SampleSelection

Mugenda (2003) made an observation that researchers’chose a representation of a populationdue to
different limitations that preventinvestigating the entire population. First, stratified random sampling method
wasusedtoselectschoolsfromeachsubgroup  (zone).Simplerandomsamplingmethodwasthen  usedto  select
schools from various strata (zone). One head teacher and one ICT curriculum teacher were sampled in each
school. A total of 40 respondents were sampled using the formula:

Number of schools in the County x 30
100

School sample size =

RespondentsNumber = sample sizex2
=20x%x2
=40

Public primary schools in Nakuru North Sub County are categorized in 3 zones namely Bahati, Dundori and
Solai zones each having 21, 14 and 8 public primary schools respectively. Thus from each zone the numbers of
public primary schools selected were 10, 6 and 4 respectively using the formula:

Bahati zone= (21/44)*20=10 schools
Dundori zone= (14/44)*20= 6 schools
Solai zone = (8/44)*20=4 schools

3.4 ResearchInstruments

Questionnairesconsistingofclosedandopenendedquestionswereusedtocollectprimary  data  from
ICT/curriculum teachers and Head teachers’.Open ended questions providedcomprehensive information of
a phenomenon while closed ended questions provided
structuredresponseswhichweretabulatedandanalyzed.Observationsweremade
bytheresearcherduringlessonactivities. The researcher personally delivered the research instrument to the
respondents and picked them as soon as they were filled. This method of administration ensured 100%
response rate hence considered appropriate for the study. The study instruments were
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writteninEnglishandtranslatedtoKiswahiliwherenecessary.Pretestingofquestionnaireswas done in a pilot
study using a representative small of research respondents before they were used in the actualstudy.

3.4.1 Piloting of thestudy
Pretesting of research instruments was done in a trial study to test the research instruments. 4 public
primary schools in Nakuru West Sub Countywere used to pilot the study instruments andwere excluded
fromthemainstudy.Theresearcherrandomlyadministeredquestionnaires to 8 respondents and immediately
picked the filled up questionnaires to ensure 100% questionnaire return rate. Piloting of the study
instruments ensured that the study instruments were capable of giving expected results and test whether the
study instruments are faulty. The results of pilot study
helpedtoidentifynecessarychangessuchasreframingambiguousquestionthatimprovedthe
instrumentspriortotheiradministration. Thequestionnaireswere comprehensivetocoverallthe concepts being
measured. Corrections were made and were not recurred in the mainstudy.

3.4.2 Validity of the studyinstruments

This is the extent to which an instrumentweighs what it is expected to weigh (Mugenda,
2003).Validitywas ensuredthroughjudgmentofexperts.
AccordingtoOrodho(2008),researchersgenerallydeterminevaliditybyaskingaseriesof queries, and often look
for the solutions in the study of other researchers. Each subject was given an equal chance to answer
questions to ensure validity.Validity was alsoensured by using stratified random sampling and simple
random sampling techniques that were not biased.Questionnaireswere complete with the concepts being
measured.

3.4.3 Reliability of the studyinstruments

Reliabilityistheextenttowhicharesearchinstrumentproducesconsistentresults or data after repeated
trials. Reliability of the research instrument was measured using a pilot study.A reliability coefficient was
then calculated using Pearson Product Moment Correlation Coefficient formula using SPSS in order to
indicate the strength and direction of relationships between the independent and dependent variables. Two
variables are correlated if a variation in one variable produces a variation in anothervariable. Thescores
obtainedbysimilarpersonsonthetwoadministrationsofthesametest were correlated. Thecoefficientvaluecould
range between -1.00<r < +1.00. A zero coefficient value indicated no correlation between the variables and
hence no reliability. Fraenkel&Wallen(2000) claim that the instrument will be consideredreliable
iftheresultsproducedareliabilitycoefficient>=0.7

3.5 Data CollectionProcedure
A research permit and a letter of authorization wereissued by National Commission for Science,
Technology and Innovation (NACOST]) to collect data from respondents in Nakuru North Sub County. The
permit was submitted to the County Commissioner Nakuru County and County Director of Education
(Nakuru County).The researcher personally deliveredquestionnaires and immediately picked the filled up
questionnaires to ensure 100% return rate. Confidentiality wasguaranteed.

3.6 Data Analysis Techniques

Data analysis is the wayaccumulated data is processed, edited and reduced to a convenient size so as
to summarize information, look for patterns and apply statistical techniques (Cooper and Schindler, 2007).
Data collected was analyzed using quantitativemeasurements. Excel software was used to transform the
variables into a format suitable for analysis. Data statistical package for social sciences (SPSS) analyzed the
data. Percentages and frequencies were attained. Information wastabulated and discussed.
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DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Response Rate

The response rate of respondents was 100% since the researcher personally delivered the research
instruments to respondents and immediately picked them after they were duly filled.A total of 20 questionnaires
and 20 interview schedules conducted were duly filled and returned since all the 40 respondents participated
fully in the interviews.

4.2Demographics of the Respondents
This section presents the findings with common characteristics among the respondents. This includes age,
gender, subjects taught, number of years in teaching and how ICT is taught in classes.

4.2.1 Distribution of respondents by Age

The researcher wished to establish the age of respondent. This is important in that it gives the details of
the respondents’ experience and hence the understanding of the ICT in education. The results were as per the
Table 4.1.

Table 4.1: Age of Respondents

Age Frequency Percent Cumulative Percentage
in years

Less than 30 2 10 10

30-139 14 70 80

40 -49 4 20 100

Above 50 0 0 100

The finding reveals that 14 respondents (70%) were the majority of the respondents and were aged
between 30-39 years which means they had adequate experience with educations sector. This was followed by 4
respondents (20%) who were aged between 40-49 years. 2 of the respondents (10%) were below 30 years of age
and none was above the age of 50 years. This implies that on average the respondents had good experience in
education issue and implementation factors of digital literacy.

4.2.2 Distribution of respondents by Gender

The findings of the study showed that 14 of the respondents (70%) were males while 6 respondents
(30%) were females. Thus this indicates that in education sector there are more male teachers than females as
presented by Table 4.2.
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Table 4.2: Gender of Respondents

Gender Frequency Percent
Male 14 70%
Female 6 30%
Total 20 100%

4.2.3Distribution of respondents by subjects taught

The research sought to find out the subjects that the respondents taught in their respective schools. The
aim was to find out whether there were those trained to specialize in ICT subject in the schools. The results are
as indicated by Table 4.3

Table 4.3: Subjects taught by respondents

Subjects taught by respondents Frequency Percent
Mathematic 4 20
English 6 30
Science 6 30
Social/Religious Studies 2 10
Kiswahili 2 10
Other 0 0

The findings of the study as presented by Table 4.3 show that there is no specific subject for the ICT
teachers. Majority of the respondents taught English and Sciences as indicated by 30% for each subject. This
was also followed by 20% teaching mathematics,10% taught Kiswahili. 10% also taught social and religious
studies.

4.2.4Distribution of respondents by number of years taught

This question was significant because it helped to investigate the level of experience that the
respondents had in their subject areas. The results were as indicated in Table 4.4 which shows the number of
years taught by the respondents.

Table 4.4: Number of years taught by respondents

Years taught Frequency Percent
Less than 1 0 0
1-3 0 0
4-10 10 50
11-20 10 50
21-30 0 0
More than 30 0 0
Total 20 100
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The findings presented by Table 4.4 show that 10 respondents (50%) have been teaching for 4-10 years
and 11-20 years respectively. This is important for this study because it implies that the respondents had
adequate experience with regard to education matters hence could provide relevant information that could help
this study on its findings

4.3School policy on ICT use and implementation of digital literacy

The first objective of the study was to determine the extent to which school policy on use of Information
Communication and Technology influences implementation of digital literacy. Respondents were asked about
the existing strategies in their schools regarding use of ICT in teaching and learning. The findings are as
indicated in Table 4.5.

Table 4.5 Existing strategy in schools

Existing strategy in school Yes No Total

A school’s own written statement on use of ICT 8 12 20

A policy/action to use ICT for teaching and learning in specific subjects

1 9 20
Regular discussions with teachers about use of ICT for pedagogical purposes 12 8 20
A specific policy/program to prepare students for responsible internet behaviour 13 7 20
A policy to promote cooperation and collaboration among 8 12 20

teachers’ and students

Scheduled time for teachers’ to meet to share, monitor and evaluate or develop instructional 17 3 20
materials and approaches

An official policy statement about innovation within the school in teaching and learning 1 9 20
methods

The results indicated that 8 schools had their own written statement about the use of ICT in their
schools while 12 schools had none.This finding is important since a school’s own written statement on how ICT
should be used implies that the national curriculum for ICT is converted into a school-based curriculum which is
necessary for implementation of digital literacy program.11 schools had a policy to use ICT for teaching and
learning in specific subjectswhile 9 schools had no such a policy.12 schools had regular discussion with
teaching staff about ICT use for pedagogical purposes.This is important since ICT has a rapid dynamic nature
and this enables teachers to be updated in recent technologies and how to integrate them in teaching and
learning.13 schools had programs and policies to prepare students for responsible internet behavior. This
preparation is important since without responsible internet behavior, students are likely to get into disruptive
websites which will hinder their concentration during implementation of digital literacy program.8 schools
indicated that they had policies that promoted corporation and collaboration among teachers and students. This
is necessary since implementation of the digital literacy program requires a constructivist approach which is
boosted when teachers and students collaborate. This enables students to construct or make meaning in this
digital era. 17 schools scheduled meetings to share, monitor and evaluate instructional material and
approaches.This implies that 3 schools did not follow the monitoring and evaluation exercise as stipulated down
by the Kenyan Ministry of Education.11 schools had official policy statements about innovation in teaching and
learning methods within the school. Theseofficial policy statements were guidelines laid down by the Ministry
of Education in Sessional Paper No.1 of 2005.

4.4School leadership and implementation of digital literacy
The respondents were asked questions regarding their opinions about the use of ICT in schools. The
findings are as indicated in Table 4.6.

IJETRM (http://ijetrm.com/) [15]


http://ijetrm.com/

ISSN: 2456-9348
Vol (02) _Issue (09) Impact Factor: 4.520

IJETRM

International Journal of Engineering Technology Research & Management

Table 4.6 Opinion about use of ICT for educational purposes

Opinion about ICT Yes No Total

Computers and the internet should be used by students to do exercises 20 0 20
and practice and to retrieve information.

ICT use in teaching and learning positively impacts on student motivation 20 0 20
and develops students thinking skills.

ICT use in teaching and learning is essential to prepare students to live 20 0 20
and work in the 21st century.

For ICT to be fully exploited for teaching and learning radical changes in 20 0 20
schools are needed

All the respondents believed that computers should be used by the students to do exercises and practice and
to retrieve information. The respondents were also asked about how ICT impacted on teaching and learning.
Majority of the respondents said that ICT was used to motivate students to learn and to develop students’ higher
order thinking skills. They were also asked about the importance of ICT in the 21* century and majority cited
that ICT was critical to prepare students for their work and life and also be self-reliant. The respondents were
also asked about their plans to ensure that ICT is fully exploited in their schools and the majority cited the need
for radical changes in schools. These changes include teaching of ICT as a discrete subject first so as to enable
pupils acquire knowledge and skills on how to implement digital literacy, building more classrooms to avoid
congestion of pupils, regular training for teachers to equip them with knowledge and skills of recent
advancements in technology since ICT is rapidly changing. They also said that it was necessary that teachers use
laptops both at home and in school to enhance their skills and provide them with more time to learn on how they
could effectively integrate digital technologies in teaching and learning.

School principals were also asked to what use they put computers into in their schools. This is important
since school principals are expected to spearhead implementation of the digital literacy program hence their
various computer uses is an indicator of their leadership. Table 4.7 illustrates computer use by school heads.

Table 4.7 Computer use by school principals

Use of computer Yes No Total
School management related tasks (budgeting, timetabling,planning, 12 8 20

etc)

Searching for information 14 6 20
Making presentation 18 2 20
Communicating online with parents or teachers via email 6 14 20
Communicating by emails with educational authorities 11 9 20
Other computer uses 0 0 0

Most of the respondents said that they used computers for school management related tasks such as
budgeting, planning and timetabling. Other uses include searching for information, making presentations and
communicating online with educational authorities.

The respondents were asked about who was responsible for procurement of infrastructure in the school.
Table 4.8 presents the findings.

Table 4.8 Division of responsibilities regarding ICT decisions
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Responsibility Teachers School head Board of Government
Management

Procuring ICT 0 0 2 18

infrastructure

Determining course 4 0 0 16

content

Deciding about 0 2 0 18

teacher training

Choosing learning 12 8 0 3

resources

Majority of the respondents cited that the Kenyan governmentmade decisions on procuring of ICT
infrastructure. Majority of respondents cited that the decision to determine course content was made also by the
government o Kenya. In addition, with regard to teachers’ training, the decision was made by the government.
Concerning the selection of learning materials, the head teachers and the teachers were all involved in making
this decision as indicated by the findings. This implies that head teachers were seen to champion implementation
of digital literacy program as indicated by their decisions about ICT.

The respondents were also asked the period in years they have worked as head teachers in their schools or
any other school or have been in any other personal capacity in any school. The findings are as shown in Table
4.9

Table 4.9 Professional Experience of Head teacher

Professional Less than 3 3-5 years 6-10 years 11-20 years 21 years or
Capacity years more

Head teacher of 7

this school

Head teacher of 2 4

any other school

Any other 2 2 3
professional

capacity in any

other school

Majority said they had been head teachers of their schools between 6-10 years and 3-5 years. However,
few cited they had been head teachers of other schools for 3-5 years. Few cited they had been deputy head
teachers in other schools. This means that the school heads possessedleadership skills which was necessary to
implement the digital literacy program.

Finally the respondents were asked whether the schools were connected to any network. Table 4.10
presents the findings.

Table 4.10 Connectivity of schools

Type of connectivity Yes No
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A school website or homepage 2 18
School email address for teachers 0 0
School email address for students 0 0
Local Area Network 4 16

This question aimed at finding out whether the school was connected to the internet.. The findings
indicated that no school had a school email address for their teachers and students to use. 2 schools had their
own website or homepage while majority of the schools (18) had none. School heads hence failed to exhibit
technology leadership. However, 4 schools had set up a \local area network while 16 schools had no Local area
Network.

4.5Teachers’ competence in implementation of digital literacy.

Teachers’ use of computers in teaching and learning, their use of computers in the classrooms,
equipment accessed during teaching and learning, how often they used computers and/or internet in teaching
and learning, teachers’ provision of laptops or any other digital equipment for their own use, support given to
teachers in terms of training, source of material used in teaching and teachers ICT skills influence
implementation of digital literacy.

4.5.1 Distribution of how ICT is taught in schools

This question sought to find out how ICT was taught in the schools. The importance of this is that the
manner in which ICT is taught had an impact on preparedness of public primary schools in implementation of
digital literacy. Table 4.5 presents the findings.

Table 4.11:Method of teaching ICT in schools

How ICT is taught in schools Yes No Total
(%) (%)

ICT is taught as a discreet subject 30.0 70. 100

I integrate ICT in my subject because | decide to do so 70.0 30.0 100

I integrate ICT in my subject because of syllabus requirements 80.0 20.0 100

ICT is integrated in several subjects 90.0 10.0 100

The results on Table 4.11 present the findings on how ICT was taught in schools. The finding that ICT is
taught as a discreet subject was denied by 14 respondents (70%) while 6 respondents (30%) agreed that ICT was
taught as a separate subject in their schools. This is an important finding which indicates that majority of the
schools have not set ICT as a separate subject as an effort to promote digital literacy. Regarding the finding that
ICT is integrated in my subject because Idecideto do so, 14 respondents (70%) saidyeswhile 6 respondents
(30%) said no. This showed that many teachers in these schools chose to integrate ICT subject in their subjects
while teaching hence had a positive attitude towards implementation of digital literacy. 16 respondents (80%)
were majority of the respondents who said that ICT is integrated in my subjects because of syllabus
requirements while only 4 respondents (20%) denied this statement. This is an indication that the curriculum
requires that teachers integrate ICT in their subjects which may not be feasible for effective integration of digital
literacy due to work burden. 18 respondents (90%) indicated that ICT was integrated in various subjects while
only 2 respondents (10%) denied this claims. The research findings therefore imply that the method of teaching
ICT in majority of the schools is through integration with other subjects.

4.5.2 Distribution on how computers and/or internet are used in the schools
This finding was important for the study because it showed how teachers utilized computers and/or
internet in teaching and learning. The results are as indicated by Table 4.12.

Table 4.12: Computer use in schools
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Use of computer Yes No Total
Preparing lessons 70.0% 30.0% 100%
Class teaching in front 90.0% 10.0% 100%

of /with the pupils

The findings presented by Table 4.12 indicated that 14 teachers (70%) were the majority of the
respondents who accepted that they used computers and/or internet in preparing lessons. In addition, 16 teachers
(90%) also accepted that they used computers in class teaching in front of /with the pupils. Therefore, the above
finding indicated that computers and/or internet have significant use in the schools.

4.5.3 Frequency of computer use and/or internet are used in classes
This finding aimed at establishing the frequency of use of computers and/or internet in class by the
respondents in their schools. The results are as indicated on the Table 4.13.

Table 4.13: Frequency of computer use in classes

How often computes are used

in classes Frequency Percentage
Never 0 0
Rarely 2 10
Sometimes 10 50
Often 6 30
All the time 2 10
Total 20 100

The results on the table 4.13 indicates that the majority of the respondents 50% used the computers
and internet in their classes sometimes while only 30% of the respondents used these ICT appliances often.
In addition, 10% of the respondents indicated that they use the computers and internet in the class all the time
while another 10% of the respondents rarely used them. This implies that the use of computers and internet in
the majority of the class is as a result of varying levels of digital skills rather than a cause.

4.5.4 Provision of laptops or other equipment to teachers for their own use

The importance of this question was to determine whether the teachers were provided by laptops for
their own use.by the school so as to enable them to integrate ICT in their classroom.Table 4.14 presents the
finding.

Table 4.14: Provision of laptops to teachers for their own use

Response Frequency Percentages Cumulative Percentage
Yes 6 30 30
No 14 70 100

The finding on Table 4.14 indicates that 14 respondents who were the majority of the respondents
(70%) denied that teachers were provided with laptops and other digital equipment for their own use by the
school. Only 6 respondents (30%)accepted that they were provided by laptops for their own use. This meant that
teachers could not fully integrate ICT in their classrooms since the laptops were ted to specific time and place
but implementation of digital literacy program requires that teachers are provided by laptops for their own use
ad that this should not be tied to any time or place so that they can fully integrate digital technologies while
teaching and learning.
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4.5.5 Distribution on participation of ICT training for teachers

This question aimed at finding out whether the teachers were compelled to undertake ICT training by
the school, which could equip them with skills and knowledge on how to handle ICT teaching in class. The
result for this question is as indicated by Table 4.15.

Table 4.15 Participation of ICT training for teachers in schools

Response Frequency Percentages Cumulative Percentage
Yes 8 40 40
No 12 60 100

Table 4.15indicates that the teachers in the schools were not compelled to undertake ICT training as
indicated by the majority 60% of the respondents who said no as the training was not mandatory for the
teachers as compared to 40% who said that it was mandatory for teachers to undergo ICT training.

4.5.6 Person or entity responsible with providing ICT support in schools
This question aimed at finding out who was responsible in providing ICT support for the schools. The
results are as indicated by Table 4.16.

Table 4.16: Person or entity responsible with providing ICT support in schools

Support Frequency Percentage

A teacher with more experience 12 60%
School technical assistant 6 30%
Other school workers 6 30%
External experts 6 30%
Online helpdesk 0 0%

Table 4.16 indicates that the more experienced teachers were responsible with providing ICT support
for the schools. This is indicated by the 60% of the respondents who showed that a more experienced teacher
was responsible with providing this support. In other schools as showed by the respondents on the findings is
that schools’technical assistant, other workers and experts from outside the school also provided this support as
shown by 30% of the respondents for each.

4.5.7 Type of material used in teaching class
This question aimed at finding out type of materials that the teachers used in class when teaching ICT.
The results are as indicated by Table 4.17.

Table 4.17: Type of information used in teaching class using a computer or internet

Type of information Yes No
Internet researched material 90.0% 10.0%
Existing online information 90.0% 10.0%

from areputable source

The finding on Table 4.17 indicated that the internet researched information and the existing online information
from established educational sources were used when teaching ICT in class. This is indicated by the respondents
agreeing with 90% for each of them.

4.5.8 Teachers’ level of confidence

This aimed at establishing the level of confidence of teachers in using computers.The findings are as
shown on Table 4.18.

Table 4.18 Teachers’confidence on use of computers
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Computer use None A little Somewhat A lot
Produce text using word processing program 0.0% 0.0% 10.0% 90.0%
Use emails to communicate with others 0.0% 10.0% 20.0% 70.0%
Create data base 0.0% 0.0% 50.0% 50.0%
Email a file to someone 10.0% 10.0% 10.0% 70.0%
Organize computer file/folder 0.0% 0.0% 20.0% 80.0%
Use spread sheets 0.0% 0.0% 10.0% 90.0%
Create presentation with simple animation

0.0% 10.0% 20.0% 70.0%
Create presentation with video or audio clips

0.0% 30.0% 10.0% 60.0%
Download or upload syllabus resources to websites or learning
platforms for students use 30.0%

0.0% 10.0% 60.0%

Table 4.18 indicates that teachers were highly skilled

processingprogram as shown with 90% of the respondents who indicate a lot.

in producing text using the word
On the use of email to

communicate with others, 70% of the respondents said they were confident in using emails.

50 % of the respondents said they were confident in creating database. 80% of the respondentswere confident in
organizing file or folders in the computers. 10% of the respondents were somewhat confident in using
spreadsheets while 90% were very confident in using the software. 70% of the respondents were confident in
creating presentation with simple animation. 60% of the respondents were confident in creating presentations
with video or audio clips. 60% of the respondents were confident in downloading/uploading curriculum
resources from/to learning platforms for students use.

4.6Infrastructure and implementation of digital literacy
Due to the overwhelming number of pupils admitted in public primary schools, tablets provided by the
government are not enough hence both teachers’ and students are not equipped with computers. In an
interview schedule held with the school principals, majority said they lacked a local area network in their
schools, had no internet, lacked a school website and did not provide email address for teachers in schools.
Schools thus lacked infrastructure that could connect them to internet.

4.6.1 Distribution of ICT equipment such as computer or internet during teaching in front of the class

This distribution sought to find out the type of equipment available in the schools when teaching ICT in
the lass. The results for this were as an indicated in Table 4.19.

Table 4.19Availability of ICT equipment during teaching in front of the class
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Person equipped with computer Never Rarely Sometimes  Often AII the
time
Students are equipped with computers 0.0% 0.0% 70.0% 20.0% 10.0%
Only teachers uses a computer 0.0% 20.0% 30.0% 30.0% 10.0%
Both teachers and students use computers 0.0% 0.0% 50.0% 20.0% 10.0%

The findings show that that majority of the respondents showed that students were sometimes equipped
with computers and internet while teaching in front of the class as indicated by 70% of the respondents. Only
20% of the respondents had students often equipped with computers and internet while 10% had this equipment
all the time.

On the other hand, the findings indicate that sometimes and often, only the teachers use a computer
and internet while teaching ICT in front of the class. This is indicated by the 30% of respondents who indicated
sometimes, 30% often, and 20% argued it was rare while 10% indicated that teachers used computers and
internet all the time.This implied that ICT classes in most of the schools did not have all the students and the
teachers adequately equipped with the computer and internet while teaching in front of the class.

4.6 Correlation Analysis

Pearson Correlation analysis was conducted to determine the nature of the relationship between the
dependent implementation of digital literacy and independent variables (school policy, school leadership,
teachers’ development and infrastructure). This was with the view of answering the research objectives. The
correlation analysis was conducted at 95% confidence level and was two-tailed as these factors could affect
implementation of digital literacy negatively or positively.
Results in Table 4.20 shows that there was some correlation between the dependent and independent variables.
School policy had a good positive linear correlation with implementation of digital literacy with an R-value of
0.656 significant at 95% confidence level (p =0.000). School leadership had a correlation value of 0.775 (p =
0.000). This shows that there is a good linear relationship between school leadership and implementation of
digital literacy. Teachers’ competence had a correlation value of 0.751 with implementation of digital literacy at
95% confidence level (p=0.000). This depicts that teachers’ competencehad a good linear relationship with
implementation of digital literacy. Finally, infrastructure had a correlation value of 0.666 (p = 0.000). This
implied that infrastructure had a significant positive relationship with implementation of digital literacy.
All the four variables were found to be significant at 5% level of significance as their p values were lower than
0.05. School leadership had the highest positive association with implementation of digital literacy, followed by
teachers’ development, then infrastructure and lastly school policy

Table 4.20: Correlations
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Correlation titles SP SL TC I IDL
Pearson Correlation 1
School policy  Sig. (2-tailed)
N 127
Pearson Correlation 756" 1
School . .
leadership Sig. (2-tailed) .000
N 127 127
Pearson Correlation .603™ 811" 1
Teachers’
competence  gjq (2-tailed) .000 .000
N 127 127 127
Pearson Correlation 518" 609 725" 1
Infrastructure Sig. (2-tailed) .000 .000 .000
N 127 127 127 127
Pearson Correlation 656" 7757 751" 666" 1
Implementation
of digital Sig. (2-tailed) .000 .000 .000 .000
literacy
N 127 127 127 127 127

**_Correlation is significant at the 0.01 level (2-tailed).
4.5.1 Regression Analysis

A multiple linear regression model was used to determine the relative effects of school policy, school
leadership, teachers’ competence and infrastructure on implementation of digital literacy.

Table 4.21: Model Summary
Model R R Square Adjusted R Square

Std. Error of the
Estimate

1 .824° 679 .662 41073

a. Predictors: (Constant), SP, SL, TD, |

The study used Table 4.21 to establish whether implementation of digital literacy had a linear
dependence on the independent variables. The study established a correlation value of 0.824. This depicts a
good linear dependence between the variables. An R-square value of 0.679 was established and adjusted to
0.662. The coefficient of determination depicts that school leadership , teachers’ development, infrastructure and
school policy explains about 67.9 per cent variations in implementation of digital literacy: 32.1 per cent of
variations are brought about by factors not captured in the objectives.
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5.1 Summary of Findings

The study sought to establish factors that influence public primary schools’ ‘implementation of digital
literacy: a case of Nakuru North Sub County, Nakuru County- Kenya. Research focused on the influence of
school policy on ICT use, school leadership, teachers’ competence and infrastructure in implementation of
digital literacy in Nakuru North Sub-County, Nakuru County, Kenya.From the findings of the study we could
deduce that school polices were collaboratively made with teachers and pupils although some schools employed
different strategies regarding their intentions of actions. Some schools had written statements regarding use of
ICT while others had regular discussions with the teachers.However, regarding primary teachers, they were not
adequately trained on the use of ICT in teaching and learning, basic technical skills and learner training was not
adequate. It was established that the existing pedagogy, as well as existing information resources in schools,
does not support use of ICT in teaching science subjects effectively. The investigation also found that where
teachers have received some training, there was not enough time to implement the skills gained by teachers in
the school program because of lack of time. However, it was reported that schools that had integrated ICT in
teaching other subjects especially English and Science, learners experienced some problems accessing digital
science content in the schools due to lack of good computer network and limited skills. Poor access to
information from Internet was noted due to student’s lack of ICT skills to do so, poor Internet connectivity and
lack of Internet. While multimedia could be used effectively to enhance use of ICT education, most schools did
not have the required equipment to use it. Although the cost of computer systems was not a feature of this study,
it was observed to be a major factor in utilizing ICT in the schools programs.

CONCLUSION

Severalconclusions can be drawn from this study. To begin with, thefirst aim of this study was to
investigate the extent to which school policy on use of information and communication technology influenced
implementation of digital literacy.The results of this investigation have shown that schools employed different
policy strategies when implementing ICT in teaching and learning in their schools. From the study findings, it
was apparent that some schools used their own written statement, others used official policy statements
regarding innovation within school in teaching and learning methods. There are those that used programs that
promoted corporation and collaboration among the teachers and students. Others scheduled meeting for
evaluation, shared and monitored the instructional material and approaches. There are those that had regular
discussion with the teaching ICTstaff and programs and policies that aimed at preparing the students for
responsible internet behavior. The schools also used emails and used electronic registers as indicated by 50% of
the respondents.

The second aim of this study was to assess the influence of school leadership in implementation of
digital literacy.School leadership is important because it indicates the commitment of the management in the
adoption and integration of ICT in teaching and learning in schools. The school heads played an important role
in determination of the ICT implementation plan. As indicated using interview schedules with the head teachers
in the research, school heads were responsible with determination of learning materials, determined the course
content and the teachers training and they also made decision on procurement of infrastructure in the school.
This implies that leadership in the school can influence the adoption and implementation of ICT teaching and
learning in schools and when the heads of the schools are not ready or are reluctant to implement ICT learning,
the students miss out on this important part of modern day education. School leaders need to exhibit visionary
leadership by clearly stating mission and vision statements for their schools that are in line with digital literacy.

The third aim of this study was to establish how teachers’ competence influenced implementation of
digital literacy.Teachers’ play an important role in regard to teaching and learning using ICT in school. Despite
the fact that leadership also influenced their decision, the study found that teacher skills and knowledge in ICT
is a central factor in determining implementation of digital literacy. The study findings indicated that there was
significant teacher support by the administrations with regard to ICT in teaching and learning. This was
indicated by 50% of the respondents who said that both the teachers and students had computers and/or internet
while teaching ICT in front of the class. 60% of the respondents denied that teacher training was mandatory for
teachers as compared to 40% who said that it was mandatory for teachers to undergo ICT training. The findings
showed 60% of the respondents showed that a more experienced teacher was responsible with providing ICT
support in schools. Teachers used the internet material and existing online material in teaching ICT in class. The
findings are in agreement with report by Ministry of Education, (GOK, 2010), that majority of teachers trained
during school holidays through in-service courses and given the short period they were exposed to the training,
few developed the required ICT skills. To effectively implement ICT in schools, teachers need to be well trained
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on how to use ICT in the process of teaching and learning. However, where teachers had received some training,
there was not enough time to implement the skills gained by teachers in the school program because of lack of
time and resources.

According to the findings many schools had tablets, laptops, computers and projectors for teaching and
learning ICT. Majority of these equipment according to the findings were functional meaning they were usable.
The maintenance of this equipment was done by teachers and other experts. From this study, it was apparent that
infrastructure is scarce for many schools in the region, which is one factor that influenced negatively the
adoption of ICT learning in the schools. Previous studies indicated that infrastructure plays a central role in the
implementation of digital learning in schools hence poor infrastructure is likely to hinder the development or
integration of ICT in the school curriculum. It was also apparent that infrastructure was one of the main
obstacles towards exploitation of ICT in the schools.The school heads feared that laptops could be damaged
when teachers’ went with them at home for their own use reduced the innovation of teachers since they could
not try out new ways of integrating digital technologies in teaching and learning. Many schools had one
laboratory where tablets, laptops and projectors were accessed. However, this was inadequate since only one
class at a time could access these digital equipment hence the need for more rooms to be constructed.

5.3 Recommendations

Policy direction is not only required to strategically incorporate ICT into teaching and learning but also
to encourage teachers’ use of new technologies in their classrooms at national level and especially in the rural
areas of Kenya.Since teachers, schools and the entire country of Kenya stand to benefit from a national mission
of integrating ICT in teaching and learning in schools, this could be realized through support from the
government, along with financial policy support for the use of new technologies and strategic partnerships with
industry, the private sector and non-govemmental organizations (NGOs). ICT is capital intensive hence public-
private partnerships will increase the availability of human, technological and financial resources.Policy makers
both at the national and local levels should develop implementation strategies that take into account cost-benefit
analysis in terms of achieving a pay-off that is highest in both short term and long term.Policies should be
monitored and evaluated so as to learn from past experience, improve service delivery, plan and allocate
resources and demonstrate results as part of accountability to key stakeholders.

School heads play a critical role in transforming school organizations. They should create a digital
culture in schools that will enable students to fully implement digital leadership. They should exhibit visionary
leadership by evaluating the school’s mission and vision statements that will enable a paradigm shift from
instructivism to constructivism so that implementation of digital literacy can be realized. They should also
exhibit technological leadership by providing adequate technical support in schools so that teachers are not
disrupted when teaching. They should ensure that Local Area networks and the internet are set up and fully
operational in schools to enable accessing information with ease.

Teachers are the foundations behind the adoption and use of ICT in teaching and learning subjects. In
order to enlist staff support and involvement, it is useful to integrate informal use of ICT support into the formal
teacher-training system so that less experienced teacher trainers obtain timely assistance. In addition, multiple
incentives needed to be provided such as workload reduction, recognition and reward in departmental
evaluations, increased research allocations to encourage the use of ICT in teaching and compensation for those
providing educational or technological assistance to teachers.The GOK should constantly train teachers so as to
keep them abreast with recent technology and how to integrate this technology in their teaching. The GOK
should fill vacant teaching posts with younger, more tech-savvy teachers.

Before using ICT, programs in teaching and learning need to be implemented. It is vital that primary
schools focus on upgrading their ICT infrastructure (e.g., installing computer laboratories and Internet
connectivity) and developing relevant ICT skills of their schools. This study has demonstrated that for ICT
integration in teaching and learning to take place in schools a strong correlation should exist between ICT
facilities and other information resources. Hence information resources should not be viewed in isolation, but
holistically. Moreover, school librarians should be involved in ICT projects and trained in Internet information
retrieval skills. This will enable them to guide learners with information retrieval and use library resources to
augment their skills and knowledge in subjects. ICT teachers are important prerequisites to the integration of
ICT in teaching and learning process. To avoid “dumping” of obsolete computers, a national policy on
refurbished computers is required. There also must be standards of the type of computers donated to schools.
The GOK should consider mobile equipment that is not only universal and affordable but also up-to-date
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utilizing wireless technologies.The GOK should partner with the ISPs so as to reduce cost of accessing internet
by students. Suppliers of ICT goods and services should focus on technology and connectivity so as to realize
the potential of digital technologies. Use of online labs should be encouraged since these are low cost, offer
flexibility in terms of access and enable both teachers and students to increase experimental learning.
5.4Suggestions for further research
1. A larger study should be conducted in several counties in Kenya so as to obtain a comprehensive
understanding of factors influencing digital literacy in public primary schools.
2. This study has not looked at the influence of pupils’ socio-economic status in implementation of digital
literacy. This includes aspects such as societal surroundings of the school, language spoken by the pupils’ at
home and parents’ level of education.
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