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Abstract
The study examined the extent of penetration of @dar and Internet as Information Communication
Technology (ICT) tools and their potential positimgpact on educational institutions, individualed societies
at large. The study employed a mixed methods appreolving quantitative and qualitative approashsing
secondary and primary data sources. The study wemiged on the social cultural theory propounded by
Vygotsky in the early 20 century which emphasizes the role of the society mteraction in learning and
development process. This study focused on lessbesperience regarding the extent ICT has transéor
education in Ghana, Kenya and Rwanda. The studgllarelied on secondary data available mainlyfiicial
websites, published documents like articles infailg and unpublished documents as well as primatiy ilom
interviews with leading educationists, researchamd policy makers in the Eastern African Regiohe T
findings in the three countries show the existewsfcpolitical awareness and will to make ICT a tfansative
and economic tool. Practically on the ground, etiooal institutions and their stakeholders haveaaly
embraced ICT and their actions are portrayed impthgressive efforts to avail required basic ICffastructure
and future roadmaps of the targets to hit. It was aoted that Rwanda is taking the lead in théexements in
ICT. It was also evident that the three countriezenvexperiencing nearly identical challenges ragdiom
inadequate funding to put in place appropriate stcanhd infrastructure  and low level of ownershiml a
sustainability of ICT projects. The study recommehdthe punctual monitoring and evaluation of ICdj@cts;
follow up and enforcement of policies and resolsiosynergize all educational stakeholders’ effamhd
expertise together as some of the coping stregegith the highlighted barriers. Invariably, cénugs should
learn from one another in terms of achievement naadiechallenges to be overcome.[[293 words]
Key words: Information Communication Technology (ICT), ICT gtation, ICT in education, ICT impact,
Ghana, Kenya, Rwanda

Introduction

Background to the Study

There is rapidly growing body of literature frordugationists, researcher and policy makers froneldged
and developing countries regarding the unequivaighificance and role of Information Communication
Technology (ICT) as one of the prime tools thatéthe potential to modernize societies, boost@ty and
bridge huge barriers such as distance, equity and #aissociated with the traditional World ( Chitigo
Herman,2009; Debande& Otterson,2004; Namney,20H2nbayaje & Orodho,2014). In reality, the adoption
and use of ICT in education is not just an imitatay unwise copy paste of what other sectors dwadtbasis in
the evidenced fact that ICT challenges and develthes traditional learning environment through the
introduction of new educational tools and faciitieuch as e-learning (Debande & Ottersten, 2004yebler,
ICT in education emerged as an imperative for eifutdo respond to the increasing pressure fromaheur
market to produce competent, skillful and adequad&power apt to cope with the dynamic, competitine
highly demanding contexts and societies at largebéidde & Ottersten, 2004; Ndambayaje & Orodho,2014)

The speed at which ICT is making an impact goingheydiffusion and penetration of Personal Compuec)
both in the European Union (EU) and in the Unit¢akes of America (USA) is quite fast and has a#dihigh
rates in schools, workplaces and homes, which ibantéd to the economic growth and facilitated tdegztion
of innovations. What is more, in school settingd%7of the EU schools have computer laboratorie%s H@ve
classes equipped with computers, a high percemtgteidents and teachers have laptops (Debandee:sfin,
2004). The authors go on saying that The Internahection is available in all schools and whated#fis the
type of connectivity (ISDN, standard dial-up or &ddband) which depends on the type/level of the d¢cho
country/location and the programmes on offer.

Various studies have testified the positive imgedCT in the academic milieu. For instance, a gtadnducted
in Estonia by Uibu & Kikas (2008) has averred et introduction of ICT has altered the teacheestpptions
about the roles in education, increased the madivabd learn, facilitated the educational tasksjlitated more
collaboration and brought about the possibilityéoy the methods of teaching. Rightly turning td litnpact in
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India, Namdev (2012) established that the traditigghysical academic learning environments aretisgifto
distance and online due to the increasing usetefriat and web tools.

Currently, ICT has penetrated Africa and forcedoadional institutions to purchase, install and tleam. In
Zimbabwe, Computers were donated to communitiesumal schools Mpofu et al., (2013) and university
lecturers were using ICT in pre-service secondahosl teacher education programmes (Chitiyo & Harmo
2009). According to studies conducted by Mukaraad Andersson (2008) as well as Ndayambaje andhorod
(2014), the impact of ICT on this continent, esakly in Rwanda has been well documented abovebaydnd
computer availability in primary, secondary andhag education. In the same vein, a study carrigdby
Ndayambaje & Ngendahayo (in press) shows that 1@T anly increases teachers’ competence but also
constitute an unimaginable tool towards teacheositbuous Professional Development (CPD). It isregjehis
backdrop that this study got the impetus to exanihe role of Information Communication Technology
Penetration and its Impact on Education by dravié&sgons of experience from Selected African Coestdf
Ghana, Kenya and Rwanda

Literaturereview

ICT tools, uses and devel opment

The concept of ICT-Information Communication Teclogy- refers to a big set of tools and applicatiaimed

at capturing, storing, displaying and sharing data information in electronic way (Debande & Ottens
2004). In education, ICT is playing a lot of rotesmging from mediating the teacher, the learnertaeccontent
to facilitating more interactions in a modernizew dlexible way. It is arguable that, ICT has brbugbout
substantive changes. Invariably, while teaching l@agining mandatorily required the physical preseotthe
teacher and the learner in a fixed place, curret@nsive use of ICT has challenged the educatimsétutions,
knowledge seekers and providers by making possiblienited and open access to education (Namdev2;201
Ndambayaje & Orodho,2014). Some of the new educati€acilities are multimedia resources, e-libragy,
learning, distance learning, life-long-learning aodial networking services( Ndambayaje & Orodht4)0

ICT as any other enterprise endeavor passes thrtugle complementary stages of development for its
successful implementation. These are Connectilritggration, and Deployment (Debande & Ottersté43.
The main ICT inputs are reflected in terms of isfracture, hardware, software and support servideke its
effective embracement are determined by basicsskitracy, attitude, flexibility and community oership
(Debande & Ottersten, 2004).

The development in the use of ICT goes with timende more ICT tools and applications are expectdtia
future. It is on the basis of this fact that Cheis#t al (2002) report that while in 1990’s teashesed personal
computers (PC) in education to prepare or storeileaotes, these PCs are now multipurpose andsaisting
not only teachers but also students and furthecathnal partners to handle a good number of edhrct
duties.

Impact of ICT on educational achievement

The ICT adoption in education has been motivateitsgvidenced positive impact on the educatiorvigion,
quality and support. In line with this, Christieadt (2002) firmly contend that ICT is at the heaitife-long-
learning, learner-centered education, off-campusrse delivery and enhanced educational collabaratio
Without a doubt, with ICT, learners are able tocomstruct knowledge, acquire practical and enriched
experiences as they develop high order thinking@otlem-solving skills (Madge & O’Connor, 2004hi§ is
actually connected with the fact that ICT forceamfes in instructional process, enables easy atzeskot of
e-resources, collaboration and activity of groupkearners, and provides the possibility for thadhers to offer
individual support to their students( Uibu & Kika&008) . The fact that ICT forces changes in tastinal
process also particularly empowers learner’sldifg learning chances (Debande & Ottersten, 2004).
Nevertheless, the presence of ICT in educationitarichpact in some cases of primary and seconddugation
could not be ascertained. With respect to thiseisRodriguez et al. (2011) attribute the causeahefack of ICT
impact on students’ achievement to four major comemés namely the design and implementation, evialuat
procedures, the type of innovations and the cdet¥eness.

Challenges to attainment of ICT goals

In order to spread and prosper, ICT comes alonf tibad international, national and institutionablg to
achieve such as the Millennium Development Goal®@d), Educational For All (EFA) Goals, individual
country economic and political visions. Hence, ag ather initiative or will to fulfill, ICT is conhually facing
numerous challenges to its achievements. In lirta thie above, Banwell et al (2004) point out lirditkills,
resources and time. Particularly in the Africanteats such as the one of Zimbabwe investigated ppfiylet

al. (2013), big national areas are purely rurahwihited or no access to computers and electrigitiditionally,
African countries still lack basic ICT infrastructuin terms of telecommunication facilities. Teasheho are
prime actors do acknowledge poor ICT skills in #iddito low motivation and poor remuneration (Mpefual.,
2013). What is more, ICT goals attainment is aissed with cost expressed in terms of limited oerelack of
funding (Debande & Ottersten, 2004). Indeed, i ieality that in developing countries, many ICTi&tives
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come on board as projects with external sourcesndifhg that locals fail to own and sustain after #xternal
funding has elapsed.

Statement of the problem
Despite the fact that ICT has become an imperatiadl kinds of human activities and governments pushed
to embrace ICT in order to conquer the highly dedivagn modernized, competitive and fast moving teenél
the 2F' century, little is known regarding the penetratibthe ICT into educational institutions, espelyiah
African countries. Yet, it is known that educatie a key sector for any nation as it produces €edli
manpower for all other sectors. Hence, one woulddeo the extent to which ICT has penetrated thisosend
brought about positive impact in developing cowsrsuch as Ghana, Kenya and Rwanda that stillestov
balance between national priorities, have enouglifig for emerging and existing needs while alginty to
cope with national and international visions. Fatiiy even in the developed western countries tlaeeestill
gaps to bridge in ICT. As an example, while it isllagreed that the prospects of ICT have alsaragsit
impact on the economic growth, in 2001, expenditmdCT in the European Union was estimated at 402%
the GDP while the United States were devoting émBpo of their GDP to ICT (Debande & Ottersten, 2004
Hence, a study of this nature was very much insgiri
Resear ch objectives
This study was guided by the following objectives:

1. Explore the ICT plans and policies in Ghana, Keayd Rwanda.

2. Find out the ICT initiatives in education, theima and achievements in Ghana, Kenya and Rwanda.

3. Analyze the challenges to ICT integration in ediscain Ghana, Kenya and Rwanda and propose

remedial solutions

Theoretical under pinnings
This study was inspired by the social cultural tiyeooined by Vygotsky in the early $0Ocentury. The
sociocultural perspectives emphasize the role ektitiety and interaction in learning and develagrpeocess
which best fit with this study as ICT penetratiomdampact are very much linked with the human, walt,
social and institutional factors (Goos, 2008). kdlelCT being a new tool in modern society, itegration and
effective use requires collaboration and interdepene of both social and individual processes whirehwell
described by the Socialcultural approaches (Jobm&t & Mahn, 1996). Actually, the novelty of ICT
especially in the developing countries calls faoatinuous support from experts and appropriatdande from
more capable peers (Vygotsky, 1978). That is whealistic assessment of the impact of ICT may didy
achieved if one takes into account the broaderabacintext (Barnard & Campbell, n.d). The choicetloé
sociocultural theory for this study was also maiebby the fact that this theory talks not only @bieaching
and learning acquisitions (Turuk, 2008) throughiaointeractions referred to as “scaffolding” andohes of
Proximal Developments (Allahyar & Nazari, 2012) laiso emphasizes the importance of relations (Perry
2012) and mediation of artifacts, activities, andaepts to create new knowledge (Lantolf & Tho2@96).
Resear ch M ethodology
This study used mixed methods involving quantiatiypproaches of collecting and comparing quantéatata
and qualitative approach involving ethnographicrapphes of interviewing key respondents from thet&a
and West African countries to corroborate dataectdid from secondary sources (Creswell, 2009; G2§2; &
Orodho, 2009a, 2009b, 2012). The mixed methods oagpr designs facilitated collection of the existing
literature on the topics on secondary data on I€fefration and impact in three selected countrieistware
Ghana, Kenya and Rwanda. The analysis of varioligalfdocuments and publications has led the neteto
the past and current visions and policies of GhEeaya and Rwanda in which ICT roles and missioniffill
were extracted, confronted and discussed. Thetd®IB investigated are computers and Internet. Chigce of
these countries was motivated by the fact that #ireyamong the top African developing countriesciviare
registered among the leading in ICT innovation asd. Hence, their experiences may inspire not trdyrest
of the continent but also the rest of the world.dAidnally, these were the countries of which aushbad
enough background and hence could objectively agbesprogress made and point out the gaps toithgelok.
The findings were put under four major themes @mbémample and clear discussion.
Findings
Country visions, policiesand ICT role
Ghana
The Government of Ghana places a strong emphadieanle of ICT in contributing to the country’saamomy.
The country’s medium-term development plan as captin the Ghana Poverty Reduction Strategy Paper
(GPRS I&ll) and the Education Strategic Plan 20032all suggest the use of ICT as a means of negahit
to the poor in Ghana (Mangesi, 2007). Republic dfa@ (2003) presents the vision for Ghana in the
information age. The policy statement fully takatiaccount the aspirations and the provisionsegf $ocio-
economic development plans undertaken in earliwegi The Policy Statement prescribes the roadmathéo
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development of Ghana's information society and eomn and provides a basis for facilitating accekslat
national development (Republic of Ghana, 2003). iftaén objective of the policy is to initiate andsgin an
ICT led socio-economic development process with gbeential to transform Ghana into a middle income
information-rich, knowledge-based and technologyedr economy and society. The ICT Policy has bexssed
by Parliament to be implemented (Amkomah, 2004k Phlicy has four year rolling plans and an opersi
life span of between 15 to 20 years. The 14 pyicaieas of the Policy would concentrate on prongptapid
ICT physical infrastructure development, moderrgzagriculture and facilitating development of thévate
sector (Republic of Ghana, 2003). The priority fe@reas of the policy include accelerated humaoures
development, promotion of ICT in Education (i.ee tbdeployment and exploitation of ICTs in education)
facilitating the government administration and #=vdelivery (promoting electronic government and
governance), facilitating the development of thévgie sector, scientific and industrial researclpacity
development and developing an export-oriented I@Hpcts and services industry (Republic of Ghafg32.
Kenya

The Republic of Kenya (2006), Kenya ICT Authori®0(4) and Kandiri (n.d) draw attention as to how th
Government of Kenya has shown awareness and mot@irdCT has a significant role in gearing theisoec
economic and political development of Kenya as eafdbd in the country Vision 2030. In this respehg t
Government of Kenya drafted its first National I@®licy in 2006. As rightly stated by the Republickenya
(2006), Kenya ICT Authority (2014) and Kandiri (h.dhe policy envisions a prosperous ICT-driven Yaam
society, while its mission is to improve the livebds of Kenyans by ensuring the availability ofessible,
efficient, reliable and affordable ICT services! &le above was because there was need for a chensiee
policy, legal and regulatory framework to suppo@TI expansion, investment and application, promote
competition in the industry where appropriate; easaffordability and access to ICT nationally, asidrissues
of privacy, e-security, ICT legislation, cyber ceg) ethical and moral conduct, copyrights, intéllacproperty
rights and piracy, support research and developinel€T and develop an institutional framework faolicy
development and review.

More to point out is that the country’s ICT Polissas accompanied by an ICT Master plan in 2014. [(ie
Master Plan aims at laying a basis for Kenya ttaorsto a Knowledge Society and positioning therdopas a
regional ICT hub and facilitating the achievemefitsocio-economic growth and Vision 2030 targets and
extending stakeholders’ participation taking intmsideration changes in the Jubilee digital GoveminiKenya
ICT Authority, 2014). The Master Plan not only mtifies the driving forces and envisioned outcorg017
and objectives but also strategizes for the ret@izaf the objectives. It also identifies the #&ip projects to be
implemented in the five coming years namely enagplegal and regulatory framework, persons data dnib
associated systems, assets data hub and assosyatedns, national spatial data infrastructure (NS&vid
associated systems; affordable and quality broatliv#rastructure to underserved areas. It alsostong five
Centers of Excellence in ICT education and trainihg? year intensive structured training and attaeht
program producing 500 high-end ICT graduates pear,yschool network, health network, Science &
Technology park and an ITES centre in Konza Tecitywomonnected to other innovation hubs, national
electronic single window system, national paymeategay and national agriculture commodity exchange
(Kenya ICT Authority, 2014).

While the Master Plan pillars are E-Governmentises; ICT as a Driver of Industry and the Developtraf
ICT Businesses; the foundations of the this MaBan are ICT human capital and workforce develogmen
Integrated ICT infrastructure and Integrated infation infrastructure. Therefore, with the implensian of
the ICT Master Plan the expected outcomes includeng other things 8% ICT contribution to GDP, Ciaat
of 180,000 direct jobs, 37 successfully commerzgli ICT applications with at least two transforweati
Besides the above, the implementation of the ICTstetaplan also expects ICT companies to establigh t
commercialized application transformative of whiefil have a customer base of over 5 million, imprdv
global competitiveness by moving up 15 points oh &Government and NRI ranking, Recognition of ik&n
as a regional ICT hub, increased public value &ozernment services with 50% of adults’ accesst tieast
one e-Government service and ICT classified aaradsione economic sector by the year 2016.

Rwanda

For the case of Rwanda, Harrison (2005) presergsctiuntry as small and landlocked East Africarnomatvith
about 90% of its population living on subsistennd pure consumption of agricultural activities likéttle less
and less productive due to soil degradation. Natesources and exports are few, with 340 peopiesgaare
kilometer; which ranks this country as the firstAfrica and the 2% in the World in terms of the density of the
population. In view of such a challenging situatitime new vision of the country is to base its @y on
human capital by building a “knowledge-based” ecuowo(Harrison, 2005) whereby information and
communication technologies play the prime role.
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Rightly turning to Farrell (2007), one finds outththrough a number of goals put in place since81%9%e
Government of Rwanda is committed to transformimg ¢ountry to the extent of reaching the statusidtile
income status by 2020. In this respect, ICT, afparh being a key sector itself, it is to be expditto be at the
heart of the required modernization of all othestge In education, ICT is expected to be not dhbysource of
knowledge but also the facilitator of access toaghdast and updated education (Rwanda DevelopBwantd,
n.d). In reality, the Government of Rwanda is cdtted to making ICT a leading tool towards indetration,
socioeconomic development and attainment of globaipetitiveness (Republic of Rwanda, 2012). Thaitig
since the year 2000 this nation has put in plas#titions, legal and regulatory framework, mechars and
infrastructure and has even funded human resoliite acquisition initiatives in ICT related mattefinfoDev,
2013). The Rwandan leading policies are grouptdlomg-term economic development plan expressexdigh
the Vision 2020 (MINECOFIN, 2000), the Economic Bepment Poverty Reduction Strategy (EDPRS), and
the National Information and Communications Infrasture (NICI) Plan (Government of Rwanda, n.d)eTh
adopted ICT for Development (ICT4D) roadmap is preed in four NICI stages as per figure 1 :

Figure 1: Rwanda I CT For Development (1CT4D) roadmap

I NICI  Eniing Enirorment
" NICHE Infrastructure Deyelopmisnt
| NICI It Sefvice Sector Developmnt

NICILIV: Enowledgs Based.

4

2001 2006 2011 2016

Source: Republic of Rwanda (2012).

ICT in educational ingtitutions

The political will to embrace ICT has been traresthinto an imperative for educational institutidnsadopt,
adapt and use ICT.

Ghana

Education plays a pivotal role in the developmegerala of various nations and Ghana is not an except
Ghana’s education system has produced many grbalass over the decades who have, and continue to
compete satisfactorily with others all over the MdOpoku-Agyeman, 2014). She stresses further gmite of

the successes attained over the years, there retteto reflect on current changes brought abyptié digital
age, and be abreast with the times for sustainadienal economic and human development. This cbeld
achieved through an Information Communication Tebdtgy-driven educational system which must focus on
proper development of the required instructors imfichstructure for successful e-learning educati©Opoku-
Agyeman, 2014).

The role of Information Communication TechnologyCT) in Ghana's education sector cannot be over
emphasized. The formulation of Ghana's ICT in Ediocapolicy dates back to the year 2006. It however
became a legal working document in the year 200@. Hepublic of Ghana (2008) asserts that the gowenh
has acknowledged the need for ICT training and &iilue in the schools, colleges and universities Hied
improvement of the education system as a whole.gbvernment was of the view that deployment of i€fd
Education would result in the creation of new ploiisies for learners and teachers to engage in wews of
information acquisition and analysis. It emphasiteg fact that ICT would enhance access to educatial
improve the quality of education delivery on egbitabasis (Republic of Ghana, 2008). The policgsstes the
government’s commitment to a comprehensive programimapid deployment and utilization of ICT withime
Education Sector to transform the education sysaewh thereby improve the lives of the people. Ithe
government’s desire that through the deploymenitC3f in Education, the culture and practice of outied
memory-based learning will be transformed to edanahat arouses thinking and creativity essentitdl meet
the challenges of the 21st Century (Republic ofraéh2008).

88



Journal of Information Engineering and Applications www.iiste.org
ISSN 2224-5782 (print) ISSN 2225-0506 (online) 5-'—.5[1
Vol.4, No.11, 2014 IIS E

According to Ghana’s current Education Reform (900formation Communication Technology (ICT) plags
key role in broadening access to education to semviction of the population and literacy educatfion
expediting educational delivery and training atleltels (Republic of Ghana, 2008). The EducatiofioRe
highlights ICTs as an important cross cutting issu¢he sector, and aims at addressing this thraeyeral
strategies including equipping all educationalitoibns with computer equipment and ICT tools ipraritized
manner, implementing ICT programmes at the préarmgrtievel in a phased approach, starting with st$o
already possessing adequate laboratories and teai@then gradually expanding to other schooémdsvhen
ICT equipment and teachers become available, aaquadely resourcing computer science and IT dejgatsn
in public tertiary institutions to enable them tmguce skilled human capital to meet the requirémen the
industry (Republic of Ghana, 2008).

Within these reforms, it is also expected thatitieoduction of ICT into schools should cover teiaghof ICT
skills to all students, preparing students for @& professions and enhancing teaching and learthirgugh
ICTs. The tertiary education sector of Ghana’s atlon system is the most advanced in the deploymeahiuse
of ICTs in the country. All the country’s main ueisities have their own distinct ICT policies, whiaclude an
ICT levy for students. This enables students tehaocess to 24-hour computer labs with broadbandemion.
Worthwhile, it is important to stress however ttiadre are instances where the computer facilitiesun purely
by the private sector such as cyber cafés on casploscause not all tertiary institutions in thertouare
equally endowed (Mangesi, 2007).

In the basic and secondary education sector, agirty) set up computer laboratories in all sciesat®ols in the
country has led to a significant number of compteging installed across the country. As far backha year
2006, a computer levy of ¢30,000 (GH¢3.00) wasvedid to be charged in most senior high schools (Msing
2007). This enabled a lot of such schools to eistalasind furnish their ICT centers with the miniméemilities
required to facilitate the attainment of basic I€Kills. A great disparity however exists betweeibljguand
private schools as well as between urban and aueals in access to ICT. In schools where ICTs e@athers
are encouraged and actually use the internet $aareh. Other tools such as smart boards and prgeare also
available in such schools. It is equally worth moghthat donations from individuals and groups sashold
students, Parent Teacher Associations (P.T.A's)N@®s, play pivotal roles in ensuring the realizatof the
utilization of ICTs in the education sector (Mang@607).

Kenya

In Kenyan system of education, the use of ICTsujgpsrt the curriculum dates in the early 1961suglothe
school radio broadcast. The audio-based curricuitontent was developed by the current Kenya Institit
Curriculum Development (KICD) formerly Kenya Insiié of Education (KIE). The application of ICTsni®re
and more gaining prominence in the facilitationboth administrative and pedagogical functions inoadion
institutions. The emergence of mobile phones andnity smart phones has greatly transformed theep&pon
and use of technology at personal, institutionatjamal and levels. Presently, students and teadere easy
access to educational resources through the intatnthe comfort of their laptops, smart-phones attter
communication gadgets. Distance learning and alegrhave become a critical mode of delivery and
assessment in institutions of higher learning imy&e(Republic of Kenya, 2006).

There is quite a wide range of use of computerthénschools and colleges. However administrative ard
examination processing remains the most frequdidwied by teaching of basic computer skills. It walso
found that a few schools purchased schools manageswftware used with varying success. Most felt
unsupported with lack of training on sue of manageirsoftware. The most common modules bought by
schools were examination, timetabling and accogntiodules (Oloo, 2009). With respect to coursésred
using the computers, training on basic computdfssiémains the most popular among secondary sstaral
technical training college followed by Kenya Na@bfExamination Council (KNEC) curriculum. Most scii®
have computer literacy courses offered to studamdsstaff. However, though the schools indicaté tthey have
computer literacy policy for all students, the stntito computer ration as shown elsewhere in gpent does
not favor this policy (Oloo, 2009). Rightly turning the source of computer acquisition, most schachuire
computers either through donation from the govemtnad or Non Governmental Organizations (NGO) or
school fund, the government being the main donofunéls for computers. Computers for Schools in Keny
(CFSK) have made an impressive distinction by douting computers to schools. School funds are atlym
internally generated incomes by the school or kuidroduced by schools’ management for buying aaemns.
Parent Teachers Associations also contribute afisigimtly to 16.07% schools (Oloo, 2009).

With reference made to Oloo (2009), students, tackand school administrators have favorable d#gu
towards ICTs. Quite a lot of schools deploy thdfors to promote computer literacy among teachsteyf.
Most the trained teachers are trained in basic ctenpcourses and are useful for basic first linppsut
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functions. The study found that 100% of teachegdajed to computer in the schools have receivedesbasic
training in computing. Most teachers view compugssan important tool for motivating students (8262. A

lot of views are that computers are exceptionatgém supporting teaching (76.79%), computers hedpning
(37.5%). Internet connectivity was also cited by thachers as a need (30.36%). The schools alsowlddged
that administrative functions have been enhancetidogomputers (26.7%).

Rwanda

In Rwandan context, the adoption of ICT in educatijpolicy was followed by sub-plans which were
progressively updated and revised since 2000 ahdirated into the implementation strategies incoatiag
mainly the need for primary and secondary teacheasiing in ICT, the development of e-learning tson and
educational management system (EMIS), the provisibmomputers in schools and Internet for exceklenc
schools, the fast move into the purchase and lastal of ICTs in higher education institutions amgomany
others (Farrell, 2007)Certainly, apart from the fact that all higher ldag institutions, be it public or private,
have fast embraced ICT as an educational and maahg®ol, a specific public higher learning instibn
named Kigali Institute of Science and TechnologySK) was created with a clear mission to produce IT
engineers and scientists (Harrison, 2005) that dvmeet the national human resources needs. Unatbybt€T
has become not only a field of study but also d tbat support formal instructional activities invBndan
secondary schools and higher learning institutighslayambaje & Orodho, 2014) and quality enhancémen
mechanisms (Ndayambaje & Ngendahayo, n.d).

As a matter of fact, while in 2000 just one schimoRwanda had a computer, six years later, whidlovwards
the year 2006, 400 secondary schools were alrequipmed with computers 39 of them having wirelegernet
access and over 2,000 teachers had been takefT teel&ded training while the One Laptop Per Ch{iLPC)
project was also being brought to benefit primaryo®ls. The first attempt with OLPC in Rwanda wasdmin
2007 after which about 80,000 XO computers werdayeyl in primary schools. In the year 2012, mor@nth
100,000 devices were also planned to be distribatedss the country and teachers thought to beettaan how
to work with students using the laptop. Furthermaenany ICT in education projects came in to supplogt
Ministry of Education and specific educational ingtons to fulfill their ICT goals. Some of thesame
SchoolNet project which intended to be the vehide school connectivity, Microsoft which committed
enable the use of its softwares in Rwandan schaidssignificantly reduced annual fee, the Rwandacgtion
and Research Network (Rwednet) which was expectemhéble the broadband access for all higher eidncat
institutions and research centres (Farrell, 2007).

Also important to note is that in higher learningstitutions, the partnership of former Kigali Inste of
Education (KIE) now University of Rwanda-CollegeEducation (UR-CE) with Indian World class univées
such as Indira Ghandi National Open University,ydrsity of Madras to name just a few has led toagpening
up of e-learning programmes (teleeducation) whicbées Rwandan students and other partnering Asida
the Pan African network project to undertake dipdorbachelors, postgraduate diploma and master’seeeg
courses being in their respective countries inexilfle way and at a relatively little operationdlacges
(Ndayambaje, n.d). As far as ICT in education inaRda is concerned, in his official three-year pthe, new
Prime Minister Mr. Murekezi Anastase has commumidatis government that in addition to the enforaetnoé
One Laptop Per Child (OLPC) initiative, each schisoéxpected to have an ICT center/laboratory, 30%he
instructional activities in secondary schools viiél ICT-led while in higher learning institutions %0of the
programmes will be delivered using smart classrqorfigital content, Open distance and E-learning
(http://www.igihe.com/amakuru/u-rwanda/article/nsitiri-w-intebe-murekezi-54555?page=article_maobile)
Progress and challenges in the implementation of ICT

Despite the observable achievements in ICT in géraerd ICT in education in particular, the journieygo is
still long. Ghana, Kenya and Rwanda do still ackieolge the African realities which hamper the spektheir
advancements.

Ghana

Before the year 2000, Ghana as a developing natohvery little to show in terms of the strides maul its
quest for the adoption of the Information Commutiwa Technologies (ICTs) in various phases of atanal
development. Past and present governments of Gdrath@ther agencies have made various efforts telajgv
the ICT infrastructure over the years, with the aimbridging the digital divide between Ghana ahe t
developed World. The development of a nationalrfilyetic network (Voltacom Project) by the natiopswer
house- Volta River Authority (V.R.A.) is one of $ubold steps (Ankomah, 2004).

It is worth noting that Ghana became the first ¢ouim Sub Saharan Africa to have full internet oectivity in
1995 (Ankomah, 2004). In the year 2003, Ghana’'dddat ICT Development Policy was drafted and passed
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into law by parliament. This policy spelt out clgathe nation’s vision with regards to inculcatif@Ts into
various facets of the nation (Ankomah, 2004). ke $hme year, the Government of Ghana in Collalmoratith

the Indian government established and commissitimedofi Annan ICT Centre of Excellence to produlce
human capacity needed for the emerging ICT industi@hana and the West African sub-region. Addaibn

the government continues to allocate funds in th#ional budget on yearly bases to expand the ICT
infrastructural capacity to accommodate the evereasing demand for the adoption and use of IC3eaally

in the remote parts of the country (Ankomah, 2004).

The Ministry of Education Superintended over theftimg of the “ICT in Education Policy” in 2006 wdti
became operational in the year2008 to ensure adallzation of the adoption and benefits of tha I the
education sector .This policy outlined the stragsgiimplementation procedures and modules to gthide
development and deployment of ICTs across the didincaystem (Mireku et al, 2009).The adoption ard af
ICTs is gradually getting integrated in varioustgets and levels of the education sector in Ghanadhe basic
level, the government initiated discussions on@me Laptop per Child (OLPC) project since the y2@07.
This project aims at providing each basic schodldctvith a personal laptop to enhance the desirghef
children in computer technology at the very eathge of their lives. Also, ICT now forms a majobpct
component of the basic school curriculum, though yet externally examinable. Quite a number of dasi
schools, especially private ones have well equipgmedputer laboratories to enhance the study ofrinétion
Communication Technology in these schools (BucBe@wusu-Aning, 2007).

In secondary schools, ICT is taught as a subjeat ith internally examinable, with most secondarlosds
having well equipped laboratories to support corpstudies, especially grade ‘A’ schools. Wortmae again

is that Ghana now has ICT syllabuses/manuals; tiseiee availability of computers and computer labories
that can be accessed periodically by teachers whavling to provide educators and learners withirting.
Most secondary schools, especially those in thearurbreas have fully inculcated ICTs in their school
management systems. Generation of students’ hitisglemic reports, library and dispensary servicesame

of the services provided with the aid of ICTs inaBhian schools (Mireku et al, 2009).

The above positive developments notwithstandingiitiplementation of ICT and the realization ofiitsended
purpose in Education has had and continues toifadair share of challenges. Like many other paftéfrica,

the internet and computing component of the ICTohgtion in Ghana was left behind. This has resulted
significant differences in the urban and rural asc® ICTs (Mangesi, 2007). Unreliable power suplityited
number of computers and computer labs in schoolsveds as network challenges continue to hamper the
integration of ICT in Ghana’s education sector. iagdrequent breakdown of computers, teachers’ poor
knowledge in the use of ICT in the teaching-leagnprocess and lack of resources such as projecnts,
specialized computer softwares for teaching théwuarsubjects remains major drawbacks to the atibn of
ICT in the education sector (Mireku et al, 2009).

Kenya

Undoubtedly, there has been a remarkable conveisioise of the ICT in the Kenyan context. This bagn
accompanied by the general awareness of the eff@etss of ICT in service provision. Among otherguesses

to note,the country is now connected to the internatiomabband highway through the SEACOM, TEAMS,
EASSY, and LION undersea fibre cables. A Governn@minmon Core Network (GCCN) has been developed
to serve as a shared and secure interoperable @oest-wide ICT architecture, integrate work proessand
information flows, improve the inter-ministerialaaing of databases and exchange of informatioritaireate
duplication and redundancies, improve public acdes§&overnment services and ensure responsiveness i
reporting, monitoring and evaluation (Kenya ICT Baitity, 2014).

The Kenya ICT Authority (2014) rightly avers thatost major towns in Kenya are connected through the
National Optic Fibre Backbone Infrastructure (NO};Bihich is to be extended to all parts of the douby
additional links and wireless broadband networlemdance redundancy. The tier to Government Datdae€en
(GDC) infrastructure has been put in place to ensecurity of Government data and applications.dBéaith
support to Government offices has been steadilyigigp Furthermore, disaster recovery facility fata and
systems as part of the business continuity plarbkas being developed. Making reference to TheygaGT
Authority (2014), it turns out to be noticeablettttee Government of Kenya has implemented eleatrsystems

in various State Departments and other state-ovim&dutions, including national tax systems, imnaigpn
information system, legal information system, tmtegrated financial management system and education
system. Exemplarily, these systems are to be faunlde National Treasury, Kenya Revenue Authotitgme
Affairs State Department and Immigration Office.dadition, information is exchanged among departsmand
institutions by means of fax, e-mail and electromiedia. These systems provide partial electronicises to
citizens and businesses through Government poftédst Governments at this level have begun devetppi
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County ICT Master Plans, which are to be aligneth&onational one. At the ministry level, all depaents have
been mandated to use Integrated Financial Managdnfermation System (IFMIS).

The achievements have made Kenya one Africa’stfimelkCT innovators with mobile money transfer dees,
which led to o increased financial inclusion. Rebgrexplosion of local ICT development groups sashiLab,
iHub, Nailab, University of Nairobi's C4DLab andf@Dev's mlabs in Kenya has enhanced innovation of
applications of information services like DrumnetFarm, Ushahidi, etc. Over the years, Kenya hasetlos
multiple African Regional hubs amon others IBM’ssfiAfrican Research lab, Nokia's Africa Headquestand
Google’s first Sub-Saharan Africa office. In comipan with two countries in the lower middle incoif@hana
and Senegal), two countries in the upper middl®rnme (South Africa and Brazil) and one country ighhi
income (Portugal), Kenya has shown competencenfaniation (Kenya ICT Authority, 2014).

Although the above achievements, there has beennsberless challenges that affect use of ICT in our
institutions. These include a lack of ICT-skilledrponnel; a lack of adequate ICT equipment; a tdakeliable
electricity/source of electric power; cases of bamglinsecurity; fear arising from the misconcenptithat that
ICTS will end-up replacing teachers in the clasete@s well as the general techno-phobia among d¢eacimd
administrators (Karsenti et al., 2012)). While ingions emphasized the provision of infrastructuneestment

in human capital required to operate those ICTs dlasost been ignored (Kenya ICT Authority, 2014).
Additionally, there is a challenge of discrepandéresomputers owned by the school. The findingsehsivown
that the number of computers in schools varies lyiftem one school to another. Statistically, 17.8#&chools
(10) had less than 5 computers. 46.4% of schoots 2ta or less schools while 62.5% had 130 or fewer
computers, which lead to a big student computéo etd school still do not afford enough funds toghase
computers. Majority of schools (25.9%) have to outse maintenance services while 3.7% use CFSKastgp
Majority of schools (58.9%) examined lack Internennectivity (Oloo, 2009).

Rwanda

Towards the year 2003, ICT in Rwanda was at embecypimase; ICT infrastructure were rare to the eixtbat
Internet density was just 0.06%, citizens’ awarsrafsthe potentials of ICT was very low, skilled tdch men
could be easily counted (Republic of Rwanda, 200®y.e than 10 year now, Rwanda has grown fast haidi$

the reason why it is among the African leading ¢oes in ICT area. Factually, the political will waapidly
translated into substantive, coordinated and moetdtactions that culminated for instance in the faat in
2010 Rwanda was nominated top global reformer énWhorld Bank Doing Business report and second ¢loba
reformer out of 183 examined countries in 2011 (Bdip of Rwanda, 2012).

The strives that Rwanda has made in ICT both ircaiilon and other sectors have been exceptionhktextent
that Rwanda is recognized as being role model hilCsub-Saharan development and still no othentrguis
competing besides South Africa, which has substhnéitural resources (Harrison, 2005). Currentl®,500 km
Fiber Optic backbone that connects all 30 distiistalready operational and in 2006 the governndenbted

one billion dollar to build nationwide tele-centensth Internet and telephone access points, allgwam
increased connectivity in rural areas. Furtherm&wanda has been named East Africa’s number one ICT
nation by the United Nations Conference on TradkRevelopment (UNCTAD) (Rwanda Development Board,
n.d)

However, the Rwandan ambition to achieve high i challenged by social and economic transformatio
(InfoDev, 2013), galloping demography coupled wihdemic poverty (Republic of Rwanda, 2008), the
availability of sufficient well trained local manper, the coverage of Internet and availability leicéric power

to the entire territory (Farrell, 2007), the bigpghetween ICT availability between rural and urlzaeas
(Rwanda Development Board, n.d), insufficient IGJuigment in relation to the growing number of sthide
(Ndayambaje & Orodho, 2014) and the limited teadhaining and attitude (Debande & Ottersten, 2004).
Really, ICT has not yet been at the centre of éeiwf local distance learning programme (Ndayaenlgajal.,
2013) which may affect learners’ support and takiadvantage of the modern learning environments
(Ndayambaje, in press).

Conclusion and recommendations

The thrust of this study was to comparatively exanthe Information Communication Technology Petigtna
and its Impact on Education, by drawing lesson&xgferience from selected African countries of &ha
Kenya and Rwanda. It is concluded Ghana, Kenya Rwdnda are among African countries that have
unequivocally demonstrate political and institnabeagerness to embrace ICT as a developmentelpetical
and social transformational tool in order to attaational and international goals. However, thermigancy
resides in the particularity of each of them inmierof national priorities, leadership, history,rastructure,
economy and readiness of the partners among ottiegse Rwanda seems to be taking the lead. Itsis al
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concluded that these three countries have beeradngdeed by myriad of intertwined challenges related

attitude, inadequate financial allocation to sustae technology and fairly low level of persontehandle the

ICT in educational institutions and key governmeimistries.

From the findings and discussions, is recommentatirost African countries, especially Ghana, Keagd

Rwanda should:

1. Allocate adequate budgetary allocation to ICT dmwment in order to enhance skills and
infrastructural development, monitor of the ICT jeat, and avail ICT hardware and software at a
satisfactory level in all sectors in general andducational institutions in particular.

2. Allocate more funds for enhancing the teachers fgmsional competence in ICT usage and
development; motivate their readiness to embradeim@ducational initiatives.

3. Ensure that there is adequate institutional andtigall support and enforcement of ICT regulatory
framework and bring on board all potential parthgrs to foster their active participation in all
possible means.

4. The shortage and high cost of ICT infrastructure &ols should be addressed through the partnership
and collaboration with international agencies apécglized companies which are also targeting the
African growing market. In this way, these Africapuntries’ dream to become middle income nations
will become a reality following the example of Sampre of which economy is knowledge-based and
where ICT has been the basis for all achieveméhtsday .

5. It also proposes that countries learn from one la@roin terms of achievements made and challenges
overcome.

6. Last but not least, the study proposes furtheraresein and hence complement and fill the possible
gaps and realities on the ground that could haen created by this study.
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