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Abstract

When Higha Fuduaten Inditutens are in the priwens of implamentatun of ¢-lcaning systans, s numl
of factty wane b play Some factory are shaut the tadhnolopy . othery about the progative uwty,
othary about the hwal comtent of use aml the aswwiatad ants Thete mo many aspects of wss-cumeor
and tachnologxcal envirenment that noad W be explictly addressad dunng implementation of e-leame
These inclde, anwmg otha  things, conncctinity (low  bandwlth) and  scessibility,  inadoagu
tcleccommunicationy infrastructure and ladk of reliable power supply Thiv study revicwed vanous fact
and proconet with an anphasis on umveraty settings and after analy /ing and making 8 compagative sty
of cunting framewarks and nuxdels, the study proposad 8 conceptual framework for axsciang |
challenges hindening successful implementatiots af e-leaming systemon Higha FEducations Institutionss

Kenyan content

The toscarch dewgn was a deswenptine research sunvey Stratifiad random sampling was usad o select |
sample Proportionate sllocaton of samphng fraction was usad to determine the number of units to
drawn from cach stratum  Simple random samphng was then avarasal within the population drata
Quastionnaises were usal to eollect data Rehiability of the indruments was measured wang Cronbach alp
cstablished via pilot study and a rehiabihity of more than 0 70 was conaderad adequate The analyvas of |
collected data provided qualitative information in form of desenptive statisties such as poreentag
frequencicy, correlation analyvas and means This wax swumman«ad 10 tables and charts and used W ma

inferences

The reqonse rate wat 86 7% totalimg 412 repondents Key findings revealad that good connectivity and
high handwidth as well as technical support and financial resources, adequate infrastructure, reliable pow
supply and aceeptance to technoksgy change were statiically sipmficant factors that eould hinder
succewful implementation of e-leammg an HEly These vanables emergal as recurning thanes within the
data and have a practical importance for the study and the results were replicated uang the correlation

analvscs

The finding of the study showed that implementation of e-keaming has not been given much prionty in
Kenvan universitics The stidy also showal that Kenyvan umiveratics are mak mg much progress though
attitude of academic «tafY <hould be improval and the staff reccives nxre traming so that their perwonal
capability 10 uang c-leaming improves. The umiveruty admimsration alwo neads 0 mprove the exashing

nfrastructure and technology relatad to e-lcaming

Key Words: Information and Communxcation Technology, F-l.cammg Implementation, Using E-1.camin
Tools. E-lcaming technology, Challenges of E-lcarning Implementation, I-lcarnimg Framework, Tigher

Fdication Institutions
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CHAPTER ONE: INTRODUCTION

The growth in Internet has brought changes in all walks of life including the education sector through ¢-
leamning. The globalization of Higher Education is increasing rapidly, students attend courses of study from
all over the world, employees work and study globally. Scufert (2000) explains, “Due to the inter-activity
and ubiquity of the Internet, Icarning is possible without space and time bamers. The long-term
implications are a worldwide network and a real market place for university and college level education.
This will expand naturally into vocational and adult training as well and Education might become a major

export factor between countries™,

As mformation Technology (IT) becomes more robust and easier 1o use, it increasingly permeates academic
actvities in higher education, The use of technology in education, commonly defined as E-lcarning, has
become a standard component in many courses. As institutions adopt E-lecarning, some important new
1SSUCS Arise:

- Institutions must provide an adequate and reliable technical infrastructure to support E-lcarning

activities

- Instructors and students must possess the technical skills to use E-learning tools.

- Instructors must redesign their courses to incorporate E-lcarning cffectively into their pedagogy.
However, ICTs have not permeated to a great extent in many higher learning institutions in most
developing countries due to many socio-economic and technological circumstances. On the other hand,
there are a number of challenges that face universities in developing countries as they seck to implement

the E-leamning systems (Sife er af, 2007).

Universities have been faced with the daunting task of having to re-adjust and re-organise themselves in
preparation for the incorporation of e-lcarning within their institutions. Institutional lcaders have also been
faced with the challenge of having to align their institutional objectives to meet the needs and demands of

the e-learning dispensation.

When Higher Education Institutions start the process of implementation of e-lcarning, a number of factors
come into play;, “Some factors are about the technology, others about the prospective users, still others
about the local context of usc and the associated costs”(Wilson et al 2002). (Alexander 2001) views that
successful e-lcarning takes place within a complex system composed of many inter-related factors. On the
other hand (uys et al 2004) pointed out that during technological transformation in the developing
countrics; there are many aspects of the socio-coonomic and technological environment taken for granted in
developed countries that need to be explicitly addressed. These include among other things; connectivity
(low bandwidth) and accessibility, inadequate telccommunications infrastructure, and lack of reliable
power supply.

Learning Management Systems (LMS) are slowly being introduced in Kenyan Universitics to improve

learning and instruction as well as 1o gain competitive advantage (Wanncmacher, 2006). Conscquently,

1




universities must face the challenge in having 1o get acadamic staff to adopt and make effective use of them
in teaching and learning since technology rejection is common (Davis F. 1D, 1989, Davis, Bagozzi, &
Warshaw, 1989, Venkatesh & Bala, 2008). Therefore there is a need for more successful mechanisms of
increasing the adoption of LMS technologics by academic staff in universities since it is an idea! solution
for improving access and the quality of teaching and learning (Yun & Murad, 2006). This need is even more
urgent for umversitics in a developing nation like Kenya where large scale deployment of LMS has not
taken off in the past due to intemnet bandwidth cost and internet limitations (Gerhan & Mutula, 2005). Now
that the fibre cable is to connect Kenya with the rest of the world, a window of opportunity for Kenyan

universities has opened for them to exploit these technologies to the full.

This study reviewed various factors and processes with an emphasis on university settings and after
analyzing, synthesizing and making a comparative study of the frameworks and models, the study proposes

a conceptual framework for implementation of e-learning in Higher Education Institutions in Kenya.

Under language and conventions, Higher Education Institutions (1{Els) means Universitics

1.1 Global Trend
According to the report (Norman «t al 2003), the global market for e-lcaming in various parts of the world

which include; USA, Europe, Asia, and Africa is significant and increasing. It is reported that e-leamning is
one of the fastest growing sectors m the U.S and Europe education and training market with the total dollar
value of all e-leaming products and services projected to reach dollars 40.2 billion and 6 billion
respectively in 2005. By giving the details of e-learning developments which have taken place in Asia and
Africa, the report concludes that more than 120 universitics in Japan have installed a communications
satellite system for organizing lectures, seminars, and mectings, while developing countrics are also
making extensive usc of distance learning.

The prospects of e-lcarning are immensc. It continues to grow at a tremendous rate both in education and
training. There is a drastic need for skilled workers in the technology-related arca and it is envisaged that
such a demand could be met by providing training programmes in the ODL sctting via c-learmning.
Corporate tramning in areas such as banking, finance and insurance is already moving into c-lecaming
because of immense cost savings and an increase of employee productivity (Frost & Sullivan, 2004). The
advent of e-learning i1s changing the global education and economic system. It presents a number of
prospects and challenges with economies evolving into knowledge-based areas fully supported by

clectronic technology.

1.2 General statement of the problem

Technological innovations have not only brought benefits to business, but to Higher Education Institutions

(HEIs) where an unprecedented demand for tertiary education has seen students enrolling for courses, some



doing so through distance education. The application of Information and Communication Technologies
(ICTs) is already changing the organization and delivery of higher education.

However, ICTs have not permeated to a great extent in many higher leaming institutions n most
developing countries duc to many socio-economic and technological circumstances. There are a number of
challenges that face universitics tn developing countries as they seck to implement the E-leaming systems.
Most African countries have inefficient ICT-related infrastructure such as electricity, telecommunications,

computers and trained personnel (Sife etal, 2007).

Internet connectivity in tertiary institutions in Aftica is inadequate, expensive and poorly managed
(Twinomugisha, Magochi & Aluoch, 2004). Therefore, the three pillars of the ICT revolution, that is,
connectivity, capacity and content, arc¢ yet to be realized in Africa. The average African university has
bandwidth capacity equivalent to a broadband residential connection available in Europe, pavs 50 times
more for their bandwidth than their educational counterparts in the rest of the world, and fails to monitor,
let alone manage, the existing bandwidth. As a result, what little bandwidth that is available becomes cven
less useful for rescarch and education purposes (Steiner, Tirivayi, Jensen & Gakio, 2005). The problem in
Afiica 15 generally not just the near absence of e-leaming programmes but also the inability of students to

gain access even 1o the few that do exist,

This study was intended to assist in identifying some of the challenges that face ¢-leaming implementation

in Higher Education Institutions in Kenya.

1.3 Problem statement,
Many institutions of Higher Iiducation and Corporate Training Institutes are resorting to ¢-learning as a

means of solving authentic lcarning and performance problems, while other institutions are hopping onto

the bandwagon simply because they do not want to be left behind (Govindasamy, 2002:287),

Increasingly, 2 number of universities worldwide including some in Africa are making positive attempts to
implement e-leaming strategics in order to cnhance equity, quality, share instruction technology resources,
compete in global environment of higher education and meet the rising demand for tertiary education.
Some of them have implemented e-learning systems but have not been quite successful whereas others

have implemented successfully.

There are a number of surveys that have been carmied out in both developed and developing countries and
existing literature has identified scveral critical success factors in implementing an e-learning program and
a number of studics that point out challenges and issues in implementing e-learning.

Whereas the impact of ICTs on the education goals is still inconclusive, there is stilt very little literature
available on the success stories in Kenyan HEISs with regard to the implementation challenges on e-keaming

initiatives despite their promisc and potential. The e-leaming framcworks available in the litcrature work



were doveloped in developed world environment and many aspects of the socio-economic and
technological environment  such as  connectivity (low  bandwidth) and accessibility, inadequate
telecommunications infrastructure, and lack of reliable power supply are not considered and therefore they
need to be addressed during technological transformation in the context of Kenya which is a developing

country.

Therefore, for successful ransformation there is a need to study and document the contributing factors that
bring about challenges in the implementation of ¢-learning in the teaching and lcarming among HEI in
Kenya, and develop a conceptual framework which shows the factors and how they are related, and

therefore hopefully contribute to the successful deployment of ¢-lcarning projects in Kenya.

1.4 Research questions
The following research questions guided this study.

1. What support and training has been provided prior to and during the implementation phase of the
e-learning environment?

2. What challenges do universities experience when implementing ¢-learning systems?
What percentage of the institutions budget is expended on installations and maintenance of e-
lcamning projects?

4. Is there a policy that exists in the Universities to guide ICT integration in teaching and leaming?

Are there any institutional policy frameworks to support e-leaming projects?

1.5 Objectives of the study
* To investigate the major challenges hindering successful implementation of e-leaming in Kenyan

universities.
* To develop a conceptual framework that can be used in assessing the challenges of e-leamning systems
in HEIs..

* Recommend best practices for successful implementation of e-leaming.

1.6 Significance of the study
The study is hoped to help academic institutions understand the challenges faced in implementing e-

learning projects and the findings of this study should provide the management of education institutions
implementing e-learning systems a better understanding of the likely challenges they may face and put in
place appropriate measures o counter them and help in mitigating the risk of implementation failures.

The study also hope to contribute to the existing growing body of litcrature on challenges facing c-leamning
in HEIs in Kenya and propose a conceptual framework that will guide IS project managers and donors in
undcrstanding the relationship among the factors necessary for the successful implementation of ¢-lcamning

systems.



1.7 Basic assumptions and limitations of the study

1.7.1 Assumptions

Kenyan Universities are increasingly turning to ¢-learning as a tool to facilitate improved educauon. They

also want to rope in more students through better access to facilities, hoping to reach 2 wider basc in a cost-

cifective way. The efficiency aceruing from e-learning is among the advantages gained by local universities
that have adopted the use of technology. However, there are a number of challenges that face universities in

Kenya as they scek to implement the e-leamning systems and in order o determine these challenges certain

assumptions were made.

* Access to e-leamming would be high in insttutions that had fully embraced ¢-leamming and integrated it
into the teaching and learning. The contrary was expected 10 be true in institutions where there was
limited internet connectivity (low bandwidth) and little or none implementation of e-lcaming.

* It was also assumed that most of the subjects would have their content delivered through the ¢-lcaming
platforms in place.

« Respondents would be cooperative and willing to assist.

1.7.2 Limitations
There were methodological limitations faced in this study. A descriptive survey rescarch design used for

this study cannot be used to discover a causal relationship between independent and dependent variables.
Consequently, this type of research cannot be used to investipate core relationships between variables or
generalize sbout such relationships (Kathun and Pals 1993).

Another hmitation expected involved the sampling of the population, such as identifying which Institutions
have implemented elearning successfully and which have failled in absence of accurate data from the

relevant governmental departments and accessing the required data.




CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction
Developments in Information and Communication Technologies (ICTs) have impacted all scctors of

society, including the education sector. In higher education, application of ICTs in form of E-leaming is
alrcady changing teaching and lcaming processes. There are many pedagogical and socio-cconomic factors
that have driven higher learning institutions to adopt E-leamning. These include greater information access;,
greater communication via electronic facilities, synchronous leaming, increased cooperation and
collaboration, cost-cffectiveness (e.g. by reaching diffarent students and in greater numbers) and
pedagogical improvement through simulations, virtual experiences, and graphic representations. Both
trainers and leamers can choose more appropriate applications which are flexible in time, in place,
personalized, reusable, adapted to specific domains and more cost-cfficient (Fisser, 2001; Pelliccione,
2001).

On the other hand, there are a number of challenges that face universitics in developing countries as they
seck to implement the e-leaming systems. AAU (2001) asserts that African universities which should be in
the forefront of cnsunng Africa's participation in the ICT revolution, they are themselves unable and ill-
prepared to play such a leadership role. This is because of the information infrastructure of African
universitics which is poorly developed and inequitably distributed.

2.1 History of e-learning
In 1993 William D. Graziadet officially recorded the first online lecture through the Virtual Instructional

Classroom Environment i Science (Jay Cross, 2004). The specific term ‘e-Learmning’ however was created
by Jay Cross in 1998, a veteran of the software industry. Since then many have used the term differently
according to the context of their environment however the general idea that e-learning is the use of
information technology adopted in the learming process can be derived from the name ‘e-Leaming’ itsclf.
Abel (2005) described that e-Learning can have different meanings o different people and that we can not
specify a generalized definition. This factor demonstrates the dynamic nature of e-Leaming. Jay Cross
(2004) described the world as an e-World where technology was used in our day to day lives thus is 2010
we can predict with no hesitation that technology is even more important for the development of society. In
2004 the Web 2.0 term was created to describe how visitors interact with the intemet through learning
methods such as wikis, blogs, Google Docs and many other technologies. (Hannon & D Netto, 2007)

2.2 Definitions
In 1999 Cisco stated that c-Learning was ‘internet enabled learning which included content delivery,

management of the lcaming experience and a networked community of learners, content developers and
experts.” (Cross, 2004) Bhattacharya and Shamma in their research paper (2007,p.553) described that Urdan
and Wegans defined e-L.eaming as the dclivery of course content through electronic means as follows-

‘internet, intranets, extranets, satellite broadcast, audio/ video tape, interactive TV and C[D-ROM.’
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Information and Communication Technology (ICT) consists of hardware, software, networks, and media
for collection, storage, processing, ransmission, and presentation of information (voice, data, text, and
images) according to the ICT Sector Strategy Paper of the World Bank Group (Batchelor and Nocrish,
2005). E-learning on the other hand refers to the purposeful use of electronic systems or computer in
support of the learning process (Allen, 2003). Thercfore, the presence of ICT infrastructure in a school is a
pointer to an cnabling environment for e-leamning. It means that e-leamning is only possible when ICT

infrastructure has been put in place.

2.3 Review of previous researches and opinion
According to Omwenga, Wacma and Wagacha (2004) in Africa, where we have enormous and vaned

challenges in accessing higher education, there is need for relevant and customized content that is specific
to our needs and challenges. Most of the models that exist to address these challenges have their limitations
in terms of flexibility, time and space constraints and hence the need to address the mitigating factors. A
blend of different types of information and communication technologies can be used in innovative ways in
order to resolve some of these limitations. However, the same technologies bring about other challenges
such as the costs thal are associated and change of attitude and training on the part of the e-content
developers. These challenges must be addressed for successful introduction of the same in an educational
sctup.

In their paper, they stated that electronic learning is propesed as one of the main ways of overcoming some
of the key challenges in accessing education and that electronic learning models should be sensitive to the
level of availability of infrastructure, technical support, and clear policy on implementation, evaluation and

curriculum re-orientation.

In the issue of ICT and open learning, Omwenga, Waema and Wagacha(2004) argue that the possibilitics
of almost unlimited access to information and global communication offered by ICTs give a new dimension
to the concepts of open and hfe-long leamning.

An open-learning institution is one dedicated to helping individuals overcome the barmers of entrance
requirements, time constraints, financial demands, geographical distances, and social and cultural barricrs,
as well as those of gender. Emerging technologies provide a means of overcoming some of these traditional
barniers to education, offering the individuals the opportunity to control and direct their leaming and
continually extend, renew and updale their knowledge and skills. It is thus argued that E-learning will not
replace the classroom setting, but rather enhance it, taking advantage of new content and delivery
technologies to enable learning. In this study, the Roger’s model was used in understanding factors that
facilitate or impede implementing of e-learning. In terms of contextual specific issucs, the study identified
costs, poor infrastructure, teacher attitudes, conflicts with curriculum, manpower availability, lack of
information, professional competence, lack of technical expertise, content development and hosting issucs

as challenges that vary from country to country. In their opinion, the challenge that needed attention was



the process of content development, due to the level of competence, commitment and skills that was

required to develop good content.

Gakuu , Libotton, Omwenga and Kidombo (2008), in a study that sought to identify the factors that
influence University of Nairobi lecturers’ participation in distance education and determine if there is a
difference between the factors that influence lectures’ participation in DE in other institutions and the
University of Nairobi and among various disciplines, states that “although the University of Nairobi has
been involved in distance education for many years, few lecturers participate in delivering their
programmes through this mode of lcaming”, In the study factor analysis was used to obtain and rank the
most important factors. The findings concurred with previous studies conducted in both developed and
developing countrics which showed that: increased time commitment and workload; lack of extrnsic
incentives or rewards and lack of technical, administrative and pedagogical support are the main factors
influencing participation in distance cducation by lecturers. The adoption rate of distance education
instructional delivery modes among University of Natrobi lecturers is low and this has hampered the spread
of distance education to all disciplines in the university. The findings indicate the need for technical and
administrative support to lecturers and the provision of incentives such promotion based on DE course

materials, payment for development of study materials and policy on intellectual property rights.

In another research conducted by Gakuu, Libotton and Omwenga (2007) states that “there has been a very
low rate to adopt distance education and the use of ¢-lcamning instructional delivery modes by university
lecturers. If lecturer’s readiness to adopt distance leaming and e-leaming is critically low it wilt hamper the
expansion of distance education and ¢-leaming, yet instructional delivery in higher education will
predictably use the two modes in very near future”. The rescarch study examined issues that are critical in
influencing the university lecturers’ attitudes towards distance education and their readiness to adopt e-
lcaming. The study results indicated that lecturers from “hard science™ disciplines differ from “social
science” lecturers in terms of the importance they attach to the factors that influence their readiness to

adopt distance education and e-learning.

Most African countries have inefficient ICT-related infrastructure such as electricity, telccommunications,
computers and trained personnel. A study carried out for the African Virtual University (AVU) found that
while most of the partner institutions cither have an ICT policy in place or arc developing one, they lack the
resources to implement it.

AVU also revealed that internet connectivity in tertiary institutions in Africa is inadequate, expensive and
poorly managed (Twinomugisha, Magochi & Aluoch, 2004). Thercfore, the three pillars of the ICT
revolution, that is, connectivity, capacity and content, are yet to be realized in Africa. The average African
university has bandwidth capacity equivalent to a broadband residential connection available in Europe,
pays 50 times more for their bandwidth than their educational counterparts in the rest of the world, and fails
to monitor, let alone manage, the existing bandwidth.... As a result, what little bandwidth that s available

becomes even less useful for rescarch and education purposes {Steiner, Tirivayi, Jensen & Gakio, 2005).
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The problem in Africa is generally not just the near absence of e-leaming programmes but also the inability

of students to gam access even o the few that do exist.

Alexander and McKenzie (1998) reported that e-learning would fail for the following reasons:

* Being overly ambitious in terms of desired outcomes for the budget and time available.

¢ Uulizing particular information technologics for their own sake, without sufficient regard for appropriate
learning design.

* No change in the assessment of learning to suit the changed learning outcomes.

« Commencing software development without adequate planning.

* Failure to prepare students for participation in lcarning experiences such as working in groups.

» Failure to obtain copyright clearance.

As it is the case with other African countrics, the implementation of E-lcarning platform in Tanzanian

universities ts still very low despite of the opportunitics that are provided by the open source technology

and the conducive environment created by the government. In the case of higher education, among ten

universities, only the University of Dar es Salaam (UDSM) has managed to implement the E-learning

platform in Tanzanta. UDSM has implemented E-leaming platform by using WEBCT and Blackboard,

which are E-leaming proprietary sofiware. While, other universities such as Sckoine University of

Agriculture (SUA), Mzumbe University and Cpen University of Tanzania (OUT) possess basic ICT

infrastructure such as Local Area Network (LAN), Internet, computers, CDs and DVDs facilities that form

the basis for the establishment of E-learning platform (Sife eral, 2007).

While technology has enabled online education in many countries, the same cannot be said for African
public universitics. Universities in Ghana have made some progress in building networking infrastructure
and acquiring computers, but integrating technology into the teaching and leaming process has been a
challenge. Instructional delivery remains largely instructor-led, with himited or no electronic collaboration
between students and lecturers. To meet their objective of increasing enrollment through distance education
programs, universitics must establish appropriate e-lcarning policies and get the implementation of e-

learning systems right the first time, establishing a record of success to build upon (Awidi, Isaiah T., 2008)

2.4 ICT and E-learning in Kenyan Universities
The past ten years have witnessed rapid developments in ICT in Kenyan universitics and accompanying

cxplosion of ICT-related activity in the higher education scctlor, as higher education institutions and
national systems grapple with the challenge of how best to deploy the potential of ICT to the benefit of
students.

According to report of e-rcadiness survey of East African universitics 2008 conducted by KENET (Kenya
Education Network), only 28% of the East African universitics reported to be using e-learning in some of
their courses. Further study shows most of the universities were not tracking progress on development of e-

leaming matenials by faculty.




The study also found that there is hmited training for technical ICT stafl on professional courses and e-
lcaming and limited faculty training on e-leamning, productivity tools and other internal ICT training.

Addressing this means aggressive capacity building for both technical ICT stafT and faculty.

Learning Management Systems (LMS) are slowly being introduced in Kenyan Universilies to improve
leaming and instruction as well as o gan competitive advantage (Wannemacher, 2006). Conscquently,
universitics must face the challenge in having to get academic staff o adopt and make effective use of them
in teaching and leamning since technology rejection is common (Davis F. D, 1989, Davis, Bagovzi, &
Warshaw, 1989, Venkatesh & Bala, 2008). Therefore there is a need for more successful mechanisms of
increasing the adoption of L.MS technologics by academic staff in universities since it 13 an ideal solution
for improving access and the quality of teaching and learning (Yun & Murad, 2006). This necd is even more
urgent for universitics in a developing nation like Kenya where large scale deployment of LMS has not
taken off in the past due to internet bandwidth cost and internet limitations (Gerhan & Mutula, 2003). Now
that the fibre cable is to connect Kenya with the rest of the world, a window of opportunity for Kenyan

universities has opened for them to exploit these technologies to the full.

Kenya has been quite fortunate in that the local access fiber infrastructure has been constructed for all
KENET member institutions using funding from government. Universities in Kenya can therefore start

enjoying fiber bandwidth once it goes live in the country.

2.5 E-leaming in context
E-leaming refers to the use of ICTs to enhance and support teaching and leaming processes. It is the

instructional content or Jearning experiences delivered or enabled by electronic technologies and it
incorporates a wide variety of learning stratcgics and technologies. Eleaming ranges from the way students
use e-mail and accessing course work online while following a course on campus to programmes offered
cntirely online (Commission on Technology and Adult Leaming, 2001; OECD 2003). It is thus an
alternative solution, which enlarges accessibility to training and becomes essential to complement the

traditional way of teaching (i.e. face-to-face),

E-leaming encompasses a continuum of integrated educational technologies. At one end are applications
like PowerPoint, which have little impact on learning and teaching strategies or the organization. At the
other end are virtual learning environments (VLEs), and managed lcaming cnvironments (MLEs), which
can have significant impact upon lcarning and teaching strategics, and upon the organization (OSU, 2003,
Julian et al, 2004). Broadly, OSU (2003) views the continuum of e-lcarning as the cducational technology
from the supplemental use of technology in the classroom, through blended or hybrid uses compnising a
mix of face-to-face and fully online instruction, to fully online synchronous and asynchronous distance

leaming environments delivered to remote leamers.
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In the supplemental use of ICTs to complement traditional Jeaming experiences, the instructor teaches all
sessions in the classsoom but with the occasional use of technology, such as Web based activitics,
multimedia simulations, virtual labs, and/or online testing (Arabasz and Baker, 2003). Blended learning
denotes a solution that combines several different delivery methods, such as collaboration software, web-
based courses, computer communication practices with traditional with traditional face-to-face instructions
(Mortera-Gutierrez 2005). On the other hand, distance lcarning is conducted solely online where interaction
may be synchronous or asynchronous (OSU, 2007). Synchronous leamning requires the teachers and
students to interact at the same time though they may be dispersed geographically. On the other hand,
asynchronous leamning allows teachers and students to interact and participate in the educational process at
different time irrespective of their locations (Chen et al, 2004). Actually, the use of synchronous with
asynchronous activitics is determined by the available technology, cost, and maintenance and is adjusted to

suit cach course, instructor and audicnce (Graziadei et af, 1997),

2.6 E-Learning Technologies
Functionally, e-lecaming includes a wide varicty of leaming strategies and [CT applications for exchanging

information and gaining knowledge. Such ICT applications include television and radio, Compact Discs
(CDs) and Digital Versatile Disecs (DVDs), video conferencing; mobile technologies, web-based
technologics; and electronic jearning platforms. This section discusses what these ICTs entail and their

pedagogical, technical and cost implications.

Television (TV) refers to a recciver that displays visual images of stationary or moving objects both live or
pre-recorded and mostly accompanied by sound which is clectronically captured, processed and re-
displayed. Likewise, this applies to the term radio — both live generated sound as well as pre-recorded
sound. Both TV and radio can improve teaching and learming process in different ways such as by showing
processes and activitics that may not otharwise be available to the learner. However, digitalization has

taken over analog audio and video systems.

Compact Discs (CDs} and Digital Versatile Discs (DVDs) aré based upon laser technologies for writing
and reading data. They provide a way in which a large amount of multimedia training material can be
stored and made available to end-users; CD-ROM can store up to 1GB while DVD can storc up to 17 GB.
CD-ROM and DVD-based products can be linked with online information sources. This hybnd approach

provides the uscr with access to media-rich up-to-date information.

Video conferencing is a system where two or more participants, based in different physical locations, can
sce and hear cach other in real time (ie. live) using special equipment It is a method of performing
interactive video communications over a regular high-speed Intenet connection. A videoconference can be
either two-way (point-lo-point) or multipoint, linking three or more sitcs with sound and video. It can also

include data sharing such as an electronic whiteboard where participants can draw on, or text based real
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time ‘chat’. Interactive whitcboard is simply a surface onto which a computer screen can be displayed, via a

projector (Department for Education and Skill, 2004),

Mobile e-Learming (sometimes called ‘m-I.eaming’) is a new way to leam using small, portable computers
such as personal digital assistants (PDDAs), handheld computers, two-way messaging pagars, Intemnet-
cnabled cell phones, as well as hybnd devices that combine two or more of these devices into one

(Hunsinger, 2005). Thesc technologies have enormous potential as Jeamning tools,

World Wide Web (WWW) is sct of software tools and standards that allow users o obtain and distribute
information stored on a server and connected to Internet. WWW is a decentralized information system, in
which anyone can add new information whenever he/she wants. Lecture notes and other teaching materials
are placed on the WWW and linking uscful websites to these resources for students to access. In the recent
years, web and Internet technologies have matured significantly by providing a uniform access media for
both asynchronous and synchronous leamning. This phenomenon has significantly increased the popularity
of on-line lecaming (Chen et al, 2004). The usage of web technologies in e-leamning are further enhanced
with the web 2.0, which is a set of cconomic, social, and technology trends that facilitate a more socially
connected Web where everyone is able to add to and edit the information space (Anderson, 2007). Thesc
include blogs, wikis, multimedia sharing services, content syndication, podcasting and content tagging
services (Anderson, 2007).

E-leaming platforms (somctimes called leamning management systems (LMS)) are applications used for
delivery of learning content and facilitation of leaming process. They are developed for administration and
teaching in tertiary education. This software enables the administrators and lecturers to treat enrolment data
electronically, offer clectronic access to course materials and carry out asscssments (OECD, 2005). The
activities managed by the LMS vary from instructor led classroom training to educational seminars to Web-
based online training. In addition to managing the administrative functions of online leaming, some
systems helps create, reuse, locate, deliver, manage, and improve learning content. These systems are
called Learning Content Management Systems (LCMS) (Rengargjan, 2001). LCMS actually provide tools
to deliver instructor-led synchronous and asynchronous online training. The LCMS provides tools for
authoring content as well as virtual spaces for leamer interaction (such as discussion forums and live chat
rooms). Rengarajan (2001) emphasizes the importance of integrating both LMS and LCMS because they
share different levels of administrative interests in the same entities. Lack of smooth integration between

the products results in a broken solution with administrative conflicts,

Many e-learning platforms (both LMS and LCMS) currently available are based on either proprictary e-
learning software (PES) or open source e-leaming software (0SS). OSS usage in implementing e-lcaming
systems is more emphasized in developing world due to the challenges faced when implementing the PES.
Coppola (2005) describes two characteristics of PES that make it ill-suited: (1) the rapidly escalating cost

of proprictary software leaves too little of an institution’s ICT budget available for creative exploration,
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once the software has been installed and muumally supported. (2) reduced flextbility to adapt to
institutional culture, teaching practices, and disciplinary uniqueness occurs when software development is

driven by mass market economics.

Open source software offers the potential to reduce the cost of the software while providing the universities
greater control over its destiny. Elimination or reduction of license leaves more budgets available to invest
in adapting and managing the software; offers relisbility, performance and security over proprictary
software due to the availability of the source code, which allows vulnerabilitics to be identified and
resolved by third parties and it is casy to customize (Wheeler 2003; Coppola, 2003). Some of the widely

used open-source e-learning software programs are the Claroline, Moodle. Joom!a, WordPress and Dnupal,

E-lcaming is a revolutionary way to empower leamers with the skills and knowledge they need in a
convenient time and space-independent means (CISCO, 2002). 1t is the online delivery of information,
communication, cducation, and traming providing a new set of tools that can add value to all the traditional
learning modes — classroom experiences, texthook study, CD-ROM, and traditional computer based
training. Old-world learning modc!s don’t scale to meet the new world leaming challenges. E-learning can
provide the tools to meet that challenge. However, E-learning will not replace the classroom sctting, but
rather enhance it, taking advantage of new content and delivery technologies to enable learning (Omwenga,
2003). It has been argued that retention for a learner varies, based on content type and the delivery vehicle.
The better the match of content and delivery vehicle to a learner’s style, the greater the retention, and

therefore the greater the results, (Omwenga, Waema and Wagacha, 2004).

Table 2.1: Pedagogical, Technical And Cost Implications Of E-Learning Technologies

E-learning Pedagogical Technical Cost implications

technologics implications implications

TV/Radio Effective use of | Equipments arc Costly in terms of
TViradio needed depending TV/adio production,
depends on three key | on the objectives which tncludes,
moments in the and the scope of the animation and
application: before, | training application, graphie designers,
duning and afler the | which includes hardware, access o
viewing scssion  and | audiocassette, video the broadcast
give instructions, | camera, PCs, editing network
explanations, software, distribution
questions or evaluation | channel and
before and after each receiving and
moment displaying equipment.

CD/DVD = Simulation for self | Hardware that meets Costs arc higher

study their specifications - than for printed
* 1Jsed with the graphic screens, matcrials -
presence or remote MPEG? cards, CD or | replication
support of the traincr DV reader and downloading frce
appropniate software products or buying
readv-made
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products can lower
the conts.

Web-based Permanent accessibility | Fast computers Hardware, technical
technologies (24 hours, all days of the | with sound cards expertise and
week),  spead,  direct § and rehable Intamnet
communicztion, links to | Internet connections are | subscriptions costs
related topics and up-to- | required.
date notes. « The following
tcam ts necded
for implementing
weh-based
training:
(a)Instructional
designer familiar
with computer
delivered
instruction;
(b) A programmer or
author to usc the
authoring tool,
{c) A graphic
artist;
{d) A subject matter
expert;
(e) A webmaster for
maintaining the
programme on the
SCrver.
li-learning Adding and (i) Server platform Hardware
platforms changing content hardware Cost implications
a3 coUrse 1s progressing. | requirements; s Cost for
* Tomplate for { (11) Clicnt platform mainicnance
inclusion of course | Hardware requirements; | » Operational
conlent. (iit) Operating Costs (technical
« Support system/eross And administrative
Multimedia presentation | platform; supporn)
of course content while | (iv) organization/ ¢ License fee (annual
others are text based. registration/ fec).
* Complex structuring | administration; and
of content allowing (v) The lcaming
for multiple links content should be in
and cross reference standard formats
possibilities. that can casily be stored,
accessed and distributed.
Such formats include
HTML, PDF, RTF,
GIF, JPEG and
MPEG.
videoconferencing + New pedagogical Required equipment; (i) | There are two types

methods required o Sound proofing of costs: setting up
provoke wmteraction and controlling the the videoconferencing

+ Require small groups | lighting conditions; system and opcrational
+ Both trainers and (i) Audio-visual costs.

learners require some penipherals - TV

basic training monitor or video
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projecior, camera(s),
microphone(s) and
sound playback;

(1) Videnconferancing
codec (Rollabout)

(iv) Mulumedia PC
(with PCl-bascd as

well as software

based videoconferencing
codec) and

‘ © (v) More bandwidth is
needed  for  higher-
quality images

2.7 Choosing an appropriate mode of e-learning
According to Omwenga, Waema and Wagacha (2004), a combinstion of synchronous and asvnchronous

modes of communication provide a more comprechensive e-learning implementation. Bulletin and message
boards and other chatting techniques cnable synchronous leamer-leamer as well as leamer-instructor
communication. Email 15 an example of asynchronous communication. All these modes of communication
are possible within an intranet and Internet availability may not be mandatory, However, for external
communication, one needs to have Internet connection to enable synchronous mode of access while email

is used within a store-and-forward configuration,

Most university campuses in developing countries are rapidly developmg Internet infrastructure and the
above modes of access are increasingly becoming possible. However, in order to offer off-campus
programs using elearning, a number of limitations must be overcome. Besides dwindling finances, existing
infrastructure to support distance education may not be available or adequate. Electricity and telephone
facilities are still lacking in most areas and where they are available, the cost can be prohibitive.

In order to overcome such barriers, there needs to be a change of attitude and resolve that with careful
planning, we can formulate appropriate technologies that can be beneficial to dispersed leamers. Omwenga,

Waema and Wagacha (2004) in their study proposes some altematives for solving these limitations.

2.7.1 Offline access of content on CDs with regular updates

(e.g Monthly or weekly)

This remote access option offers a practical way of solving the problem of poor infrastructure in remote
parts of the county-side tn developing countries. These CDs can be used in e-leamning centers or in home
computers, which may be shared among friends. Distance lcamers may also use these CDs in cyber cafés or
hired computer facilities in nearby urban centers. The CDs may be rcgularly updated or replaced and

students can follow missed online discussions and correspondences from the Instructor.

2.7.2 Offline access with dial-up
This option will enable a lcamer to access content through a dial-up connection and download current

content together with any missed synchronous communication.
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In this case the leamer may send email to colleagues and instructor.

2.73 Online access at cyber cafés or at e-learning centers
This option has a promising future as the cost of Intemnet comes down. Effective policy formulations may

sce cyber cafés lowering costs as they respond 1o challenges of “education for all” initiatives. Individual
universilies may wish to invest in e-learning centers which may double-up as extra-mural or community
lcaming centers,

In all of these cases e-learning can sarve as an alternative mode of instruction or as a complimentary mode
to other instructional methodologics for various learning options.

As much as possible we should have options that in their totality are inclusive and not exclusive. Unlike
most universitics in the developed world which offer distance courses wholly through clectronic means
including video conferencing and Intermet-based tools, mixed modes in which face-to-face classroom
teaching and/or printed notes accompany new didactic technologies are becoming common in developing

countrics.

A new twechnology of downloading content has been proposed by a company called Worldspace
(http:/fwww worldspace.com/). The company’s goal is to create a new form of clectronic media with a
vision to spread knowledge for the good of mankind. Africa, Asia, the Middle East, and Western Europe
are covered using satellite technology. The company’s presence within the African countries is expanding
steadily although the technology’s use for educational purposes has not quite picked up. One exception is in
the Kenya Institute of Education where the Institute is using Worldspace infrastructure to deliver courses to
both primary and secondary schools through cheap receivers. We hope that this technology will cutgrow its
tecthing shortcomings and become a viable cost-effective delivery mode.

2.8 Existing E-leaming Frameworks
A number of Frameworks and models exist for implementation of e-learning in higher education. But they

are not static rather they are dynamic and have evolved from classroom based teaching towards models that
incorporate tcchnology and pedagogical issucs. (Elmarie 2003) noted that, “While the first e-lcaming
models emphasized the role of the technology in providing content, delivery and clectronic services, more
recent models focus on pedagogical issues” Some of the existing E-Leaming frameworks and models are

listed below:

2.8.1 An e-learning framework: Adapted from (Khan 2001)
The Design, development, implementation and evaluation of E-lcarning requires thoughtful analysis and

investigation of how to use the attributes and resources of the Intenet and digital technologies in concert
with instructional design principles and issues important to various dimensions of online learning
environments (Khan, 2001).

Khan after working closely with more than 100 authors worldwide who had contributed chapters to his two
books realized that e-learning represents a paradigm shift not only for leamers, but also for instructors,

administrators, technical and other support services staff, and indeed the institution as a whole. This led
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Khan to formulate an extensive list of caveats that are organized around cight key dimensions that form a
course designer’s “framework for e-leaming”. These cnitical dimensions are: pedagogical, institutional,
technological, interface design, evaluation, management, resource support, and ethical considerations. Each
dimension has several sub-dimensions, and cach sub-dimension consists of issues related to a speaific
aspect of an e-leaming environment. These issucs gencrate many questions that course designers can ask
themselves when planning or designing an e-lcaming system

Khan developed the E-learning framework after reflecting on various factors important to open, flexible
and distributed leaming environments that is, e-leaming.

Various factors discussed in the eight dimensions of the framework can provide guidance in the design,
development, implementation, delivery and cvaluation of IE-lcaming system.

Khan’s framework as shown tn Figurel has 8 dimensions: Institutional, Pedagogical, Technological,
Interface design, Lvaluation, Management, Resource suppont, and Ethical considerations.

Tablel briefly explains the dimensions of the framework. (Barry 2002) noted that, “Various issues within

the eight dimensions of the framework were found to be useful in several studies that were conducted to

review e-learning programs resources and tools”™.

Figure 2.1: An e-learning framework: Adapted from (Khan 2001)

Table 2.2: An e-learning framework:

No. Dimension Explanation

o woN

Institutional Institutional readiness, Institutional matters, Collaboration, Administrative

matters, Organizational, Academic, Infrastructure availability, and Planning

Technological Availability of Technology Infrastructure

Pedagogical Teaching/Learning requirements, Content Management Systems
Resource Suport Online, Offline technical support

Evaluation Assessment of learners, Instructions and programs
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6.

7

8.

Interface Design Overzll look and feel of E-learning programs

Management Maintenance of learning environment, Distribution

of information

Ethical considerations  Social and Cultural diversity, Copyright and so on

1.

The pedagogical dimension of E-learning refers to teaching and learning. This dimension
addresses issucs concemning conlent analysis, audience analysis, goal analysis, media analysis,
design approach, organization and methods and strategies of e-leaming environments.

The technological dimension of (he E-Learning Framework examines issues of technology
infrastructure in c-learning environments. This includes infrastructure planning, hardware and
software.

The interface design refers to the overall look and feel of e-leaming programs. Interface design
dimension encompasses page and site design, content design, navigation, and usability testing.
The evaluation for e-leamming includcs both assessment of learners and evahiation of the
instruction and leaming environment.

The management of e-lcaming refers to the maintenance of learning environment and
distribution of information,

The resource support dimension of the E-lLeaming Framework examines the

Online support and resources required to foster meaningful learning environments,

The ethical considerations of e-leaming relate to social and political influence, cultural diversity,
bias, geographical diversity, learner diversity, information accessibility, etiquette, and the legal
issues.

The institutional dimension is concerned with issues of administrative affairs, academic affairs

and student services related to e-leaming,

The E-Learning framework by Khan has the potential to provide giidance in

1

1.
2.

3
4.
5.
6

. Planning and designing e-leaming materials,

organizing resources for ¢-learning environment,

designing distributed learning systems, corporate universitics, virtual universitics and cyber
schools,

designing LMS, LCMS and comprchensive authoring systems (¢.g., Omni),

Evaluating e-lcarning courses, and programs.

Evaluating ¢-lcarning authoring tools/systerns, LMS and LCMS.

designing and evaluating blended leaming environments

Khan argues that this framework can be applied o e-leaming of any scope. Each dimension has further sub

dimensions and each of these are inter related, e g., after handling all matters concerning staff, students, and

planning in Institutional dimension, next step is to put in place the necessary technology to support the e-

leaming programs, followed by e-learning teaching requirements etc. Author believes that a meaningful e-

leaming environment can be created for a particular group, by putting cach stake holder group (such as
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learner, instructor, support staff ctc.) at the conter of the framework and raising issucs along the cight

dimensions of the ¢- learning environment as shown in Figurel.

2.8.2 Framework for Adaptation of Online Leaming
The Framework for Adaptation of Online Leaming was developed by Faridha (Faridha 2005). It is a

madification of Bates (BBates 1997) ACTIONS model which has elements: Access (A), Cost(C),
Technologies (T), Interactivity (1), Organization (O), Novelty (N), and Speed (S). Faridha grouped online
leamning tssues into three catcgonies, Educational, Managerial, and Technological.

Educational: This factor addresses the issucs concerning, curmeulum development, instructional design,
and delivery.

Managerial: All organizational matters and constraints for implementation of online learning are looked at
in thas factor.

Technological: This factor handles issues like: access, integration, usability, and flexibility. The LASO
Maodel for Technological Transformation in Tertiary Education is based upon major findings of the author
(Uys 2004) at hus Doctoral resecarch m New Zeatand. The Model has the elements: Leadership, Academic,
Student Ownership and Readiness, as shown in Figure 2.2. According to this model technological
transformation occurs when leadership 1s integrated with academic and student ownership and readiness,
whereas Leadership is achieved through mechanisms which define a clear vision for the transformation,
providing incentives for the staff engaging in the change process and the creation of a strategic framework
to guide the transformation. The author argues that the strategies such as; pilot projects .extensive training,
establishing workgroups in every faculty/school, teams for courseware development should be used to
achieve the Ownership and Readiness for change by both students and academic staff. A ragged line shown
in the figure “signifies the complexitics and dilemmas with which technological transformation is often
associated”.

The LASO model is proposed for developed and developing environment. MacNaught ct al (in uys ct al
2004) state, “The LASO model for technological transfonmation is one where management provides for the
requisite vision, direction, organization, focus and control over the resources needed and thereby empowers
the staff for action and ownership of the transformation™, The model also includes an inside-out dimension

as 1t attempts to address the affective domain such as motivation of staff and students.
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Figure 2.2: A Framework for developing and developed environment: Adapted from (uys 2001)

2.83 A Framework for Success
The Framework for Success was proposed by Jennifer (Jennifer 2005) and has five elements: Technology,

Content, Administration and support, Communication, and Financial analysis.

Technology: There arc two types of technologies; synchronous and asynchronous.

Synchronous technologies involve real-time tnteraction between an instructor and leamer and they are like
a broadcast with a time and a “channel” (wcb URL) for tuning in, and include webcasts, webinars, and
chats, which can be recorded and replayed, and the recordings would be considered as asynchronous. The
author argues that it is necessary to make IT department a partner in the technology decision making
process.

Content: Content can be developed internally or can be bought from vendors. Thercfore organizations
should decide as what content to buy vs. build intemally.

Administration and support: According to author, it is necessary for someone to be there full time for
student support to rcceive quertes, issuc of identity cards, and to facilitate registration process elc.
Communication: Two factors are to be considcred when communicating e-learning strategy to leamers;

change management and marketing communications.
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Financial analysis: Much emphasis should be put on financial analysis, as this is the factor which
determines sustainability of the e-leaming program, and financial analysis should include all related costs

including; cost of technology, authoring tools, course development, support, and administration.

2.84 The demand-driven learning model
The demand-dnven learning model was developed in Canada by MacDonald et al (Machonald et al 2001)

as a collaborative effort between academics and experts from private and public industrics. It cmphasizes
the three consumer (leamer) demands:

High quality content, Delivary, and Service. As shown in Figure 2.3, the superior structure has its
components; (learners needs, learner motivation), (lcamning environment, program goals), pedagogical
stratcgies, and (Jearner cvaluation, lcarner convenience). Other components of superior structure are:
(content, delivery, and serviee), which result into superior leaming outcomes (Jower cost of leamer and
employer, personal advantage of learner), with emphasis on ongoing program evaluation and continued
adaptation and improvement

Content: Content should have qualities like; authenticity, comprehensiveness, and should be rescarch
based.

Delivery: A wcb-based delivery is recommended which should have uscr-friendly interface with
communication 1ools (o support interactivity.

Service: Service should include; the provision of resources for e-learning, administrative and technical

support.
Onguing progs srmsne Continual sdaptation amd
1 onercost of learner
and emplaver
l'cesonal advantages lor
leamer
Supenor lcaming outcomes
CONTENT DELDVERY SERVICY.
Compschensive Usatatuy Resources
Authentie Intcrmc vty Adriantstrausy e and
industry driven Tools tcchnical suppost
Heacarch Sraty
Accesubihin
Hesponsisencas
l M TTRIONR STRUCTURE
lLesrwer necds [earning coviconment Learuer evalmation
Pedagogicsl strategiex v
IFI asrser motivaton ’'rogram goals Lesrmer cons emience

Figure 2.3: The demand — driven model: Adapted from (MacDonald et a1 2001)
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2.9 Critique to Existing Frameworks
In terms of key factors important commonalitics arc identified between existing frameworks and models

listed above; they refor o, and suggest, similar factors.

Some frameworks such as “The demand-driven leaming model”, (Macdonald 2001) and “Framework for
Adaptation of Online Learning”, (Faridha 2005) combine several elements under one factor while others
like “A Framework for Success” (Jennifer 2005) and “An e-learning framework”, (Khan 2001) refer to
cach of these areas as a key factor. The reviewed literature reveals that the core factors; accessibility and
connectivity (low bandwidth), irrcgular or non existent power supply, inadequate telecommunication
infrastructure, high cost of hardware, software, cconomic conditions, and cultural issucs, associated with
implementation of e-learning in developing countries, which need solution are not considered. Therefore,
there is a need for a conceptual framework which assesses the implementation of e-leaming systems within

higher education in Kenyan environment which addresses the above issucs.

2.10 Conceptual e-learning Framework
The conceptual framework for guiding this study will be adapted from the one developed by (Khan 2001)

Blended e-learning Framework having dimensions, Institutional, Pedagogical, Technological, Interface
design, Resource support, Evaluation, Management and Ethical. (Harvey 2003) argues, “Organizations
exploring strategics for effective leaming and performance have to consider a variety of issucs to ensure
effective delivery of learning and thus a high return on investment, while Khan's framework has capacity to

serves as a guide to plan, develop, deliver, manage, and evaluate blended learning programs”,

On the other hand, in this frame work, many aspects of the socio-economic and technological environment
such as connectivity (low bandwidth) and accessibility, inadequate telecommunications infrastructure, and
lack of reliable power supply are not considered and therefore they nced to be addressed during
technological transformation in the context of developing countries. Many frameworks adopted in
developing countries ignore seme important constituents henee affecting the entire e-learning process.

In terms of factors, the conceptual e-learning framework which can be adaptable by the Higher Education
Institutions in Kenyan environment as shown in Figure 2.4 is a modificd form of Khan’s Blended learning
framework. The conceptual framework considers those issues and shows that constraints like, scarcity of
tesources and inadequate infrastructure, ncluding insufficient bandwidth can be the bariers towards the

process of e-learning implementation (IICCIT 2006).

The conceptual framework has the following dimensions; Insiitutional; Infrastructure; Bandwidih; good
connectivity; access; Cultural; accepiance to technological change; Content Development and e- leaming
Tools; Aanagement and Student Support; technical experience and skills; reliable power supply and
Financial support and Analysis. All the dimensions are inter-related. When these constituents are
interlinked together they are able to effectively deliver an effective e-leaming process. According to the
framework, first step is to handle Institutional matters and putting in place the necessary Infrastructure,
addressing low bandwidth and cultural issues and overcoming other constraints., which is followed by
Content Development & e-learning Tools, technical expericnee and skills and Management of blended
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Icaming programme & Student support dimensions. Next, the developed cousses are put online and are
communicated, which are accessed by on campus and off campus students. The last dimension of the
framework is Financial Analysis- the sustainability critena of the technology transformation. The outcome
of the implementation of the framework is tncreased enrolment with no extra lecture rooms for HE

institutions and Flexible, Quality Higher Education at affordable cost for students.

Increased cnrollment, no Flexible, cost effective, and
extra lecture rooms Outcome Quality higher education

Financial support and analysis - return on
investment (Sustainability of Technology
Transformation Criteria)

Communication- Blended course Access —on campus, off
markcting design campus

1L
Course content development & e-learning Technical - Technical support
tools experience - Management & student support
- Experts in instructional design and skills « management of blended lcarning
- optimize media parformance programme
Institutional Infrastructural ard Socio-ecor | mi: Constraints
Organizational *Top Bandwidth Reliable
policies management] (low) power supply
stcaching and support Institutional Standby
ICT policies, *Resource bandwidth generators
Course allocation optimization
accreditation *Readiness | ¢ Buy in bulk
*Planning

Figure 2.4: Conceptual E-learning Framework

(a) Institutional: The Institutional dimension addresses issues concemning, organizational rcadiness, a
vision for e-learning at the institution & dcvelopment of technology development plan, top management
support, formation of steering committee, human and financial resource allocation, staff and student affairs
(khan 2001). Recruitment, library services, collaboration with other institutions, maintenance of
infrastructure, and general administration, student ownership, copy right and leamers nceds, offering cach
trainee the leaming delivery mode independently, organizational policy as well as in a blended program,

are also part of the Institutional dimension.
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Organizational policy: This refurs 1o a set of guidelines sct up by the organization to guide in
administering of the organization. These guidelines stipulate what should be done, how it can be done and
the end result. The policies that affect e-leaming implementation include course accreditation, teaching and
ICT policies. When the faculty decides to offer an online course, the University has to agree on the
accreditation of the course based on the existing policy for accreditation, the delivery methods,
appropriateness of the courseware and target group of learners. The University's policy on teaching using
ICT encourages the faculty in implementing e-leaming. Therefore these policies have a direct impact how
c-lcarning is implemented within an organization. The policics also outling clearly how the monitoring and

tracking of the e-lcarning implementation is carried out within the organization.

(b} Infrastructure: Aftcr the institutional vision for implementation of c¢-learning in their program
offerings, readiness, and resource allocation, and handling other administrative matters, the next step is to
put in place the necessary Technology Infrastructure. The basic requirement for implementation of -
lcamning is the availability of regular power supply, computers, telecommunication infrastructure, reliable
Internet connection, and bandwidth. The necessary Technology Infrastructure also includes; high-speed
access to the university network and the Web, including access from off campus, provision of appropriate

classroom technologies, and student computing abilities.

(c) Bandwidth: Bandwidth is part of necessary infrastructure for implementation of e-learning. But in
developing countrics the insufficient bandwidth that supports the educational needs of students and
university, adversely affect delivery and teaching using e-Leamning technologics that rely entirely on a
high-speed campus backbone (Claudia 2002). In the implementation of e-learning process bandwidth is
required by the institution for the development of e-leaming course matenals (content development), and
by the leamers who access those materials. Institutional bandwidth can be conserved through Bandwidth
optimization. From the perspective of bandwidth, all media are not created equal. Asynchronous e-leaming
uses web based Icarning modules but does not support real time interaction between the instructor and the
students.

Synchronous e-lcamning consists of on-line real-time lectures, which typically have to be joined by students
at the time of their delivery. Additional asynchronous functions typically support the lcaming environment.
Most demanding in terms of bandwidth are forms of collaborative e-leaming in which students have to
interact continuously to solve problems or engage in other leamning activitics.

Table3 below illustrates that only certain forms of e-learning require broadband support.

Table 2.3: Broad band requirement for e-learning: Adapted from (Bauer et al 2002)

Application Network demand Complementary

Functions and Tools

Asynchronous Computer Based | POTS E-mail Automatic
Training, ISDN upload of
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Multimedia Database Fducational matenials
Support System
Synchronous Remote Lecture Room, | Up to 6 ISDN channels, | Bulletn board,
Interactive Home | ATM, Intemnet protocol | videoconference
[.caming stack systems,
c-matl, chat room, file
exchange tool
Collaborative Remote Interactive Up to 6 ISDN channels, | Bulletin board,
Seminars : ATM, Intemet protocol | videoconference
stack systems,
! e-mail, chat room, file
exchange tool

Text and simple graphics can be downloaded quickly ¢ven in low bandwidth environment, whereas
complex media require more bandwidth (Bruce 2001), which can be acquired through bandwidth
optimization, exploring and controlling bandwidth hungry applications, filtering undesirable traffic from
reaching backbone. Other possible selutions according to (ATICS 2004) are; formation of bandwidth
consortium-which could cost half the cost of bandwidth, management of centralized network and technicat
capacity, improved regulatory policies regarding educational bandwidth. Although, bringing Intcrnet access
into the remote rural village in a least developed country is still a challenge different than optimizing it at a
universily, in its library, labs, and offices, or on the desktops of government or business officials in a

capital city (David 2004).

(d) Cultural: Implcmentation of ¢-lecarning changes the perception of teaching and leaming, by providing
cntirely new educational culture (Karen 2006). It reconstitutes the roles for faculty members such that |
faculty members become e- Learning content developers, instructors, content cxperts, instructional
designers, graphic artists, media producers, and programmers. Some incentives should be put in place to
reward them,

Cultural change is a complex and one of the biggest challenging subjects in any medium and most
particularly in the context of developing countrics. People fear from the technology. Cultural awareness
extends to appropriate design that takes into account the different learning styles. For example design that
presents characters, thoughts, and speech in both audio and text format can address: accessibility to
technology, different learning styles, and consideration of language needs for non native speakers of the
language being used, and for native speakers with unfamiliar accent. Another important factor 1o be

considered in any training product design is learner motivation.

(e) Content Development and e-feaming Tools: Once the technology infrastructure is in place, the

faculties interested in offering their programs in blended learning, are o develop and design the courses
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according 1o ieamers needs, offering cach trainee the leaming delivery mode independently as well as in a
blended program (Harvey 2003).

[:-learning content development is a team work (John 2004). It includes: Instructional designers, Subject
matter experts, Software developers, Graphic designers, Project managers, Database specialists, and
Translators. Multimedia specialists, Distance learning specialists, professors, and instructors arc also part of
the content development team. Other team members are: Information security and privacy experts and

Legal advisers.

Developed courses are to be put on line which can be accessed both by on campus and off campus students.
Other requirements, according to (John 2004) include: Virtual

Learning Environment (VLE), use of rescarch facilitics and resources, video and audio streaming, web
conferencing, Computer Assisted Assessment (CAA). Learning

Management System (LMS) and Leamning Content Management System (LCMS) are also part of the -
leaming tools. LMS is a program that manages the administration of training, typically includes
functionality for course catalogues, launching courses, registering students, tracking student progress and
assessments, and (LCMS) is a web based administration program that facilitates the creation, storage and

delivery of unique learning objects, as well the management of students, rosters, and assessment.

2.11 Optimizing Media performance
There are two main ways to improve the course’s performance: media optimization and streaming. The

content that is presented in a continuous stream as the file downloads is referred as Streaming media. The
streamed file starts playing before it has entirely downloaded. It is an effective way to deliver bandwidih-
intcnstve content without making the user waiting. The streaming technologies can be used to reduce the
bandwidth, but the rule of authoring is to make the courses small, which is called optimization. To optimize
various media types effectively, techniques used, according to (Bruce 2001) are the following:

Text: Text files are small and perform well at low bandwidth, users can scarch for specific words, and
content can be updated easily. Using anti-aliased text avoids having to create display text as a graphics file,
which can make the course size much larger.

Graphics: Graphics are optimized by modifying file attributes, such as decreasing the resolution, size, and
number of colours. Web graphics should have a bitmap resolution of 72 pixels per inch. Using graphics
saved at a higher resolution will make the file unnccessarily large. The size of imported graphics should not
be changed directly in an authoring tool and large graphics can be resized in an image cditing application.
Animation: The animation file size is dependent on the size and file type of the graphics being animated.
Techniques for optimizing animations are similar to those for optimizing graphics.

Audio: Large audio files can be optimized for efficient playback. Audio can be optimized by balancing
sound quality and file size while musical audios by use of a short file that loops rather than one long audio
track. Several files can be looped to play throughout your picce. Because Mono audio files are significantly
smaller than stereo audio files, therefore files should be saved as mono unless it is necessary to usc sterco

audio.
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Video: High bandwidth is required to downkad a video. Three standard digital video formats are:
QuickTime, Video for Windows, and MPEG. Strcaming video format, such as Real Video, requircs a
special server. Video files tend to be large and are not sppropriate for delivery on modem connections- low
bandwidth. Users can turn on bandwidth detection to automatically reccive video at the highest quality their
bandwidth supponts. Video is captured, edited, and optimized in video editors such as Adobe Premiere. If
video is too bandwidth intensive, it can be substituted with still graphics and audio, which will considerably
decrease the size of your course. As Flash files are considerably smaller, substituting animation can also
make downloading more efficient. A careful decision should be made by the users when vicwing various
types of media, as text and simple graphics can be downloaded even at any available bandwidth.

Authoring guidelines

Following are some of the techniques to deliver low-bandwidth courses.

Interface design: It should be noted that a clean and simple interface design can make courses more
compact. By using the authoring program’s drawing tools, create large blocks of colour rather than
importing bitmaps. The graphics without gradients compress betier than heavily shaded graphics.
Moreover, only those graphics should be used that are necessary for learner comprehension. For self paced
training, CD-ROM and DVD are usually created on 800 x 600 pixel screen resolution but online courses
require a smaller screen resolution that will download quickly.

Status indicators: Status indicators should be added to inform users when they are waiting for files to
download. Progress bars will show how quickly a file is downloading. Loader movies presented in a very
small window, present a short introduction or entertaining animation that can hold the user’s attention
while files are downloading. The Loader movie can be a lightweight main menu that loads other portions of

the course,

(f) Management and student support: The Management dimcnsion deals with issucs related to the
management of a blended leaming program, such as infrastructure and logistics to manage multiple
delivery types. Harvey (Harvey2003) argues that delivering a blended learning program is more work than
delivering the entire course in one delivery type. The management dimension also addresscs issues like

registration and notification, and scheduling of the different elements of the blend.

(g) Communication: After putting the courses online. There are some factors to consider in
communicating e-leaming strategy to your learners which include:

Real time communication, change management and marketing communications (Jennifer 2005). Due to
reduced bandwidth, which is the information carrying capacity of a communication channel, real-time
commumnication is a bit problematic issue for developing countries. However, universities can collaborate,
form partnership among them and buy high bandwidth in order to achieve this benefit which is very
important. Universities should use both print and electronic media to publicize their on line courses. Some

resistance in the beginning 18 expected.
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(h) Access: In order to implement e-leaming in the universities, students are required to have access to
computcrs and Internet, whercas access to computer technology is a major issue, particularly in developing
countries. Access involves offering stakcholders the appropriate avenues through which they can interact
with the information offered in the e-learning process. The access that is required by the tutors may be
diffcrent from what is required by the students. Is e-lcaming offered at a 24 hour basis or the e-learning
process occurs &t only designated times of the day? Can students access the e-leaming environment
ubiquitously or restricted to the university circumference? Some tutors prefer to avail the online assessment
at speeific periods for the sake of monitoring.

In developing countrics many students cannot afford to purchase computers and network access. Several
strategies can be used to provide support for student access o computers, like providing computer labs on
campus for students. Although, “It is a useful start-up stratcgy, but it becomes unsustainable in the long run
as the primary source of student support but relying on computer labs for access has some drawbacks. For
example, as the need o use computers for learning increases, either capital investment costs get out of
control, or students’ lining up for access reaches unacceptable levels. Secondly, with the technological
change, computers in labs can get outdated (Bates 1997).Other strategies to increase the accessibility of
computers and networks for leamers are the development of government-funded educational networks,
equipped with advanced technologies including generators to help leamners who stay in remote arcas with
non existent or iregular power supply.

More important, the main advantage of e-learning technology is flexibility- a leamer can choose as where,
when and how to learn but students to access learning from a specific place, oflen at a specific time, if they
have to book, thus removing one of the main advantages of using technology- its flexibility. However, in
the long run the most flexible and most cost-effective approach is to encourage students to provide their
own computers and Internet access. Governments should provide loans to the students.

(h) Financial Analysis: The retum-on-investment is the most important factor, which determines whether
e-learning program receives the investment it necds to succeed and grow. The financial analysis should
include: Costs for technology, authoring tools, course development, suppon, and administration (Jennifer
2005).

This refers to both the money spent (expenses) on the implementation of ¢-leaming and the one gencrated
from the revenues (training fees, tuition, etc...). Money can be spent on several items such tutor
recruitment, human capacity development, rent for e-leamning platform, purchase of hardware and software.
The funding directly and indirectly influences the type of e-lecaming that will be provided based on initial
input (expenditure). The funding will determine what stakeholders to be recruited (stafY) for teaching and
content creation. It also influences the quality of infrastructure to be installed for delivering the e-learning
process. Funding also determines the type and quality of services that can be offered. The fecs paid by the
students should be well articulated to indicate the reasons why they are paying a specific amount as
compared to another. Full time students will end up paying more fees than part time students.
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CHAPTER THREE: METHODOLOGY

3.0 Introduction
This study concems the challenges of implementation of e-leaming systems in Higher Education

Institutions in Kenya. This chapter presents the rescarch methodology by describing the rescarch design,
location of the study, target and accessible population, sampling procedures and the sample size,

instrumentation, data collection and analysis procedures.

3.1 Research Design.

The research design used was descriptive research survey. This study design involves describing the
characteristics of a particular individual or of a group of variables (Kothari, 2007). It is used to determine
how people feel about a particular issue by enabling them to descaribe their experiences (Mc Burney &
White, 2004). Descriptive survey design lays a greater emphasis on sample selection because the major
concern is to obtain 8 broad picture of the social problem prevailing in the defined universe and make
recommendations 1o bring about the desired change (Majumdar, 2005). It is idcal because surveys are
suitable for sampling a relatively large population. Ndirangu (2000) argues that surveys are very good
vehicles for collecting original data for the purposes of studying attutudes and orientations of a very large
population.

3.2 Location of the study

The study was carried out in Nairobi metropolitan. This regton has the highest number of both public and
private universities. The respondents have similar demographic characteristics with those across all Kenyan
universities based on age, social-economic status, gender distribution, ethnic, racial, religious and income
characteristics. Thus, the respondents of this study constitute a representative sample of a typical Kenyan
university. Also the institutions are within Nairobi area and therefore convenient in terms of time and cost

of the researcher.

The study took account of two public and two private universities. The target was students, lecturers, ICT

support staff and administrative staff in the sclected universities.

3.3 Target Population
The target population comprises of all individuals, objects or things that the researcher can reasonably

generalize his/her findings to (Cooper & Schindler, 2006; Mugenda, 2008). The target population for this
study was all the students, lecturers, ICT support staff and administrative staff in all the public and private
universities in Kenya with those situated in Nairobi city and its environs selected as a representative group
for the study. Therefore, the coverage research included two public universitics out of seven(7) and two
private universities out of fifteen (15) in Kenya by year 2010. The study arca was selected due to the reason
that the universities are within Nairobi area and therefore convenient in terms of time and cost of the
researcher. University administrators, lecturers, students and ICT support staff were identificd as potential
participants. For student population the researcher only targeted full time students due to the reason that
they are easily accessible. For the purpose of this study, the target population is as shown in Table 3.1
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Table 3.1: Target Population: Student enrolment in public and private univeraities, 200972010

Public Universities Students Lecturers
University of Nairobi 22,327 1,411
Kenyatta University 21,010 720
JKUAT 4831 503
Total 48,168 2634

Private universities student enrobnent, 20082009

Private Accredited Students Lecturers
Strathmore University 1,910 130
Daystar University 4,103 220
Catholic University of East Africa 3,420 200
Baraton University 2,849 190
United States International University 3,579 210
Scott Theological College 257 50
Aga Khan University 596 65
Nazarene University 1,543 150
Methodist University 2309 180
Kiriri Women University of Science and Technology 806 40
KCA University 2,300 70
Total 23672 1505

Source: Respective University's Websites and Kenya Statistical Abstract 2010.

3.4 Sample and sampling procedurce

Purposive sampling was used to sclect the universities from which the sample will be drawn. Purposive
sampling, (Flick, 2002) was used to obtan desired information from specific target group. The main
objective in this type of sampling is to pick cases that are typical of the population being studied. The
rescarcher’s judgment is used to sclect the respondents who best mect the purposes of the study. The two
public universities were sampled because they are the first universities to be established in Kenya and they
have their main campuses within Nairobi Metropolitan. The two private universities were sampled because

one of them is emong the most established private universitics and the other is an upcoming private
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university.
The selected universities from which the sample was drawn are:
e University of Nairobi
e Kenyatta University
s  Strathmore University
*  KCA Unversity

Stratified random sampling was used to select the four categories of respondents namely; students,
lecturers, ICT support staff and administrative stafl from the target population. Students were sampled
because they are the people for whom the ICT policies are expected o facilitate their Icaming,
communication and management. Lecturers were sampled because they are the people who use the e-
learning for teaching and communication. They also interact with the students on a daily basis. ICT support
staff were sampled because they implement and maintain the e-learning systems; Administrative staff were
sampled because they are considered as the ones who influence policy decisions. They also use ICT for

communication and students’ record management.

3.5 Sampling frame

Where time and resources allow, a research should take as big a sample as possible, since this would ensure
reliability of the results (Mugenda & Mugenda 2003). Indeed it is desirable to use the entire population
whencver possible, In most cases however, researchers have to work with a sample that is as representative
as possible to ensure similar results would be obtained even when the entire population is used. The
discrepancy between the sample characteristics and the population characteristics is known as sampling
error. The smaller the sample, the bigger the samplng error (Mugenda & Mugenda 2003). It 18 therefore
very important to identify the minimum sample size which will give results within acceptable sampling
error margin. Both Mugenda & Mugenda (2003) and Kothari (2004) suggest a statistical formula for

arriving at a sample size tobe;

d2

r= the desired sample size if the target population is greater than 10,000
Z=the standard normal deviate at the required confidence level, set at 1.96
p = the proportion 1n the target population estimated to have characteristics being measured. Use
0.5 if unknown.
q=lp
d= the level of significance set.
If the target population is less than 10,000 then the minimum sample size is obtained using the formula:
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n,= the desired sample if the target sample sze is less than 10000

n = the desired sample size if the target population is greater than 10,000
N = the estimate of the population size.

Kothan (2004) goes on to argue that the formula is suitable in case of infinite population in the universe. In
case of finite population, the formula may be changed to,
zi* p*q*N
e*(N-1)+z**p*q
Wherceby:

* nis the estimate of our sample size

+ z is the area under the normal curve as per the table of normal curve. Given the confidence level of
95.5%, z is 2.005.

* N is the estimated population of the target respondents about.

= p the proportion in the target population estimated to have characteristics being measured or based on
past experience and q = 1 — p. in our case, p was assumed to be 0.02 hence giving q as 0.98.

* eis acceptable error, in our case, the estimate should be given within 2%(0.02) of the true value.

To ammive at the value of N, the estimated population of the target respondents, we were guided by the

estimates from respective University’s Website and Kenya Statistical Abstract 2010,

The sample size for students was therefore given by;

e (2.005) *0.02*0.98* 47547
(0.02)" *(47546) + (2.005)* * 0.02*0.98
3872 .887/(19.661+0.07879) = 3872.887/19.7398 = 196.2
The minimum acceptable number of respondents was taken to be 200

The sample size for lecturers was given by,

o (2.005)* *0.02* 0.98* 2321
(0.02)* *(2320) + (2.005)* * 0.02*0.98

182.88/(0.928+0.07879) = 182.88/1.007 = 181 .61

The minimum acceptable number of lecturers’ respondents was taken to be 180

Once the required sample size was determined, proportionate allocation was used to obtain the number of
students, lecturers ICT staff and administrative staff to be included in the sample from each of the selected
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universities. The rescarcher considered the size of the university i coming up with the number of

respondents in each university.

The table below shows the distribution sample size calculated using the formulas above.

Table 3.2: Sample size

Universities Students  Lecturers Admin staff ICT staff
University of Nairobi 70 70 20 15
Kenyatta University 70 60 20 10
Strathmore University 30 25 10 5

KCA University 30 25 10 5

Total 200 180 60 35

However, most of the other part of the rescarch was qualitative. Purposcful and snowball sampling methods
were used 1o draw samples from target population.

Purposcful - the rescarcher selected samples from population that has the information required as per the
objectives of the study and also due to nature of confidentiality of data. The purposeful sample included
university administrators, Technical personnel and faculty directors.

Through Snowball sampling the few identified subjects would help in obtaining the required information.

3.6 Instrumentation
To accomplish the objectives of the study, the survey instrument was developed to gain as much

information as possible regarding the challenges of implementing e-leaming systems in HEI's in Kenya.

Questionnaire
The questionnaire was designed to be as straightforward as possible so as to allow respondents answer

questions correctly. The major considerations and which was employed in our study in formulating
questions are content, structure, format and sequence (Nachmias,2005). Our survey questions were
concerned with facts, perceptions, attitudes and opinions about e-leaming implementation in Kenya, The
questions in our questionnaires were unambiguous and easy for respondents to complete. A 5-point hkert
type questions was adopted. Likert type questions are used to asscss perceptions and they have the
advantiage of yielding continuous data that lends itself to many statistical analyses. Likert-type scale is
considered more reliable because under it respondents answer each statement included in the instrument, it

takes much less time and its easy to construct (Kothan, 2004).

The questionnaires were composed of closed-ended questions and a few open-ended questions.
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To formulate the questions, the questionnaire was designed to collect all required data based on the
objectives of study, the research questions and the conceptual e-lcarning framework (figure 2.4) consisting
of 12 dimensions was used as a guide.

Four questionnaires were used to collect data, one for each of the categonies of respondents that is students,
lecturers, ICT support staff and university administrators. They are the students’ questionnaire (QS),
Lecturers questionnaire (QL), ICT technical staff questionnaire (QIS) and the administrator’s questionnaire
(QA). They were constructed by the researcher.

3.6.1 Student Questionnaire (QS)

The student’s questionnaire collected information from the students. This questionnaire was used to
identify the ICT facilities available in the university for students to support use of e-learning systems,
perceived use of e-learning by students, ease of access to ICT by students for leaming and the perceived
challenges of e-leaming systems use by students. A Likert scale item was used. Information obtained was
coded using actual numbers as follows: Strongly agree will be number 1, Agree will be 2 Neutral will be 3,
Disagree as number 4 and strongly disagree as 5.

3.62 Lecturer’s questionnaire (QL)

The lecturer’s questionnaire collected information from the lecturers. The questionnaire was expected to
capture the following: ICT facilities available in the university for lecturers, perceived use of e-learning
systems by lecturers for teaching and leamning, easc of access of ICT by lecturers for teaching, learning and
research and the perceived challenges of e-learning systems use by lecturers. A Likert scale item was used.
Information obtained was coded using actual numbers as follows: Strongly disagree will be number 1,
disgree will be 2 Neutral will be 3, agree as number 4 and strongly agree as 5.

3.6.3 Administrator’s questionnaire (QA)

The Administrator’s questionnaire collected information from the uriversity administrators. The
questionnaire was expected to capture the following: ICT facilities available in the University Students and
lecturers and the e-learning tools implemented, University support of e-lcarning systems use, nature of ICT
policy in the University and implementation and the perceived challenges of e-learning adoption and
implementation as well as government support on ICT use in education. A Likert scale items were used.
Information obtained was coded using actual numbers as follows: Strongly agree will be number 1, Agree
will be 2 Neutral will be 3, Disagree as number 4 and strongly disagree as 5.

3.64 ICT Technical Staff Questionnaire (QIS)
The ICT support stafl’s questionnaire collected information from the ICT Technical Staff. The

questionnaire was expected to capture the following: University ICT Infrastructure and connectivity, ICT
facilities available in the University Students and lecturers, Existing online learning and open leamning
facilities and the e-learning tools implemented, implementation and the perccived challenges of e-leaming
implementation and maintenance. A Likert scale items was used. Information obtained was coded using
actual numbers as follows: Strongly agree will be number 1, Agree will be 2 Neutral will be 3, Disagree as
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number 4 and strongly disagree as 5.
3.7 Pre-testing the Questionnatires,

Once the questionnaire was finalized, it was tried out in the field. In a pilot study, the rescarcher analyzes
few questionnaires to sec if the methods of analysis are appropriate, the questionnaire should be pre-tested
to 2 selected sample which is similar to the actual sample which the rescarcher plans to usc in the study;
subjects in the actual sample should not be used in the pretest (Mugend & Mugenda, 2003). Procedures
used in pre-testing the questionnaire were identical to those used during the actual data collection. This
allowed the researcher to make meaningful observations. The subjects were asked to make comments and

suggestions concerning instructions, clarity of questions and relevance.

3.8 Validity and Reliability of Research Instruments

3.8.1 Validity

This is the degree to which correct inferences can be made based on results from an instrument (Fraenkel &
Wallen, 2003; Christensen & Johinson, 2000). Validity is concemed with whether the findings are really
about what they appear to be about (Kothan, 2006). Validity is defined as the extent to which the data
collection method or methods accurately measures what they were intended to measure. There are two
forms; external and internal. The external validity of research findings refers to the data’s ability to be
generalized across persons, settings and times. Internal validity is the ability of a research instrument to

measure what is purposed 1o measure,
The following are measures that were taken to ensure validity:

= Survey questions were designed based on literature review and proposed framework to ensurc the
validity of the results.

» Data was collected from reliable sources, from reputable public and private universities.

+ Pilot testing was then done and the reliability analysis was conducted in order to ensure the internal

validity and consistency of the items used for each variables.

Pilot testing was done so that any weak items could be reviewed and any missing information included. A
pilot study is a small-scale study administered before conducting an actual study. Its purposc is to reveal
defects in the research plan. Piloting was done at UON and KCAU. Twelve students, twelve lecturers,
twelve ICT technical staff and twelve administrative staff were sampled for the pilot. These numbers are
supported by Julious (2005), who argues that when there is no prior information to base a sample sizc on,
the recommended sample size for a pilot study is twelve (12) subjects per group. Data obtained from the
pilot study was used to calculate reliability.

3.8.2 Reliability
Reliability refers to the consistency or stability of the scores we get from our tests and asscssment

procedures (Christensen & Johnson, 2000). It demonstrates to which extent the operations of a study, such
as data collection procedures can be repeated with similar results. If a test or assessment procedure is
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reliable, it will produce similar scores or responses on every occasion. A measure is said to be reliable if a

person’s score on the same lest given twice is similar,

The reliability anatysis was conducted in order to ensure the internal validity and consistency of the items
used for cach variables. Cronbach Alpha is the most appropriate and preferable method for use when the
test conststs of items assigned a wide range of scores. (Christensen & Johnson, 2000). An alpha of more

than 0.7 would indicate that the items are homogeneous and measuring the same constant.

For this study, reliability was measured using Cronbach alpha cocfficient established through a pilot study.
Four questionnaires were used to collect data, one for each of the categories of respondents that is students,
lecturers, ICT support staff and university administrators. In all questionnaires, all returned a Cronbach
Alpha coefficient higher than the minimum recommended of 0.7. Therefore the results demonstrated that
the questionnaires were reliable measurement tool. The following tables show results of the reliability
analysis of the four categorics of the questionnaires of the study, their Cronbach Alpha valucs arc way

above the recommended value of 0.7

Reliability Analysis for Students Questionnaire
w#kxax Method | (space saver) will be used for this analysis *++++*

RELIABILITY ANALYSIS - SCALE (ALPHA)
RELIABILITY

/SCALE(CALL VARIABLES") ALL

MODEL=ALPHA

ISTATISTICS=DESCRIPTIVE SCALE

/SUMMARY=TOTAL MEANS VARIANCE CORR.

Table 3.3: Reliability Analysis for Students Questionnaire
Reliability Statistics

Cronbach’s Alpha
Bascd on
Standardized
[Cronbach’s Alpha |ltems N of Items
898 883 88

The cronbach alpha is a statistical test used to measure the reliability of the scale.
The cocfficient ranges from 0<x<] and the strength of reliability becomes strong as the value tends to 1.
In our case the Cronbach alpha=0.898 which tends to 1 indicating the scale produces consistent results.

Summary Item Statistics
Maximum /|
Mean Minimum |Maximum |[Range Minimum |Varianoc [N of Items

Item Means  [3.307 1.111 4.889 3.778 4.400 990 88
ftem 1303 [0 3611 [3.500 32500 | 725 88
Vanances

Inter-ltem {79 | 944 1000 [1.944 1059|153 83
Correlations
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Reliability Analysis for Lecturer’s Questionnaire

*eawas Method | (space saver) will be used for this analysis $9*#+*

RELIABILITY ANALYSIS - SCALE (ALPHA)

Table 3.4: Reliability Analysis for Lecturer’s Questionnaire
Reliability Statistics

Cronbach's Alpha

Based on
Standardized
ICronbach's Alpha [Items N of Items
897 906 106

The Cronbach alpha=0.897 which tends to 1 indicating that the scale produces consistent results.

Summary Item Statistics

I Maximum /

Mcan Mintmum |Maximum |Range Minimum  |Vanance N of Items
Item Means 1229 1.125 4.750 3.625 4222 1.270 106

ltcm Variances [1.047 125 3.268 3.143 26.143 S84 106
Inter-ltem 083 11.000 1.000 2000 |-1.000 162 106
Correlations

Reliability Analysis for Administrators Questionnaire

*ex¥%* Mcthod | (space saver) will be used for this analysis ***¥#*#
RELIABILITY ANALYSIS - SCALE (ALPHA)

Table 3.5: Reliability Analysis for Administrators Questionnaire

Reliability Statistics
Cronbach's Alpha Based
Cronbach’s Alpha [on Standardized Items N of Ttems
953 918 74
The Cronbach alpha=0.953 which tends to ] indicating that the scale produces consistent results.
Summary lem Statistics
Maximum /|
Mcan  Mimmum [Maximum |Range  [Minimum Vaniance [N of Items
Item Mcans 3108 1.333 65.333 5.000 4.750 932 74
ier-lem 113 1000 [1.000 2000 |-1.000 983 74
Correlations

Reliability Analysis for ICT Technical Personnel

**#34% Method | (space saver) will be used for this analysis ***4#%

RELIABILITY ANALYSIS - SCALE (ALPHA)
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Table 3.6: Reliability Analysis for ICT Technical Personnel
Reliability Statistics

Cronbach’s Alpha Based on
Cronbach's Alpha |Standardized liems N of Items

793 890 64
The Cronbach alpha=0.793 which tends to 1 indicating that the scale produces consistent results.

Summary [tem Statistics

Maximum !
Mcan Minimum |[Maximum Range Minimum Vanance [N of Items
Item Mcans 893127 1.067 1332933 1331.867 [1249.625 92670888 |64
tem Variances |,4,4407 828 067 3611634171 ?8;1634' 541757 6083E11 |64
Inter-Item
Correlations 112 -1.000 1.000 2.000 -1.000 189 64
3.9 Data collection procedures

A letter of introduction was obtained from the School of Computing and Informatics, University of Nairebi.
Admnistrators, lecturers, ICT technical staff and students of the selected universities in the study were
mformed of the intended study. Appointments were then booked when the researcher visited the
universitics to deliver the questionnaires. The rescarcher and two research assistants delivered the
questionnaires in person to the respondents in order to increase the response rates. The respondents were

given two weeks 1o fill them and thereafter the rescarcher collected them for analysis.

3.10 Data analysis
Immediatcly the questionnaires were received, they were checked for accuracy. This was done by checking

whether the responses were legible, complete and whether all the contextual information was included
(Kombo & Tromp, 2006). A coding system was used to find a quick and easy way to organize the data so
that it could be analysed. Codes are used to identify particular responses (Robson, 1993). Onee the data was
coded, it was entered into the computer for analysis. The Statistical Package for Social Sciences (SPSS)
was uscd for data analyses. Descriptive statistics such as frequencics, pereentages, means, chi-square test
and correlation analysis were used to convey the essential characteristics of the data so that it could be

interpreted. The information was interpreted and then presented using tables, pic charts and graphs.
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATION OF FINDINGS

4.1 Introduction
Much literature has suggested c-leaming has the potential benefits © inarease indtitutional reputations and

improve the quality of teaching and leaming. The purpose of going out to collect data was to investigate the
major challenges hindering the implementation of ¢-lcaming in Kenyan universitics. In this chapter, the
research findings are presented following interpretation of data collected from the students, lecturers,
administrators and ICT technical staff. The rescarcher conducted a survey research and questionnaires were
administered to four universities. Of the universities sampled two were public and two private universitics.

The researcher hopes that the findings from the respondents on challenges hindering the implementation of
e-learming systems in Kenyan universities represent a microcosm of challenges encountered by other HEIs
across the country. The data collected was analyzed using deseriptive statistics such as frequencics,
percentages, means, Chi-square test and correlation analysis. The information was interpreted and then

presented using tables, pie charts and graphs.

4.2 Characteristics of Respondents

ICT staff
Admin staff 7‘;
11% B

Students O Students
43%

= Lecturers
0O Admin staff
QICT staff

Lecturers
39%

Figure 4.1: Overall distribution sample size response rates

Table 4.1: Overall distribution and response rates.

iCategories  [Target Respondents Response rate
Students 200 178 8%
Lecturers 180 160 88.8%

Admin staff |60 46 76.6%

ICT staff 35 28 80%

Total 475 412 86.7%

160 lecturers out of 200, 178 students out of 200, 46 administrators out of 60 and 28 ICT technical
personnel staff out of 35 targeted responded.
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Figure 4.2: Distribution of respondents across four universities

The rescarcher targeted 180 lecturers, 200 students, 60 Administrators and 35 ICT technical personnel all

totaling to 475 respondents among the four targeted Universities. The response rate was found to be 86.7%
indicating that 412 out of 475 targeted responded. According to Babbie (2002) any responsc of 50% and
above is adequate for analysis, thus 86.7% is even a better response. Respondents of the survey were from
four universities with UON (36.8%), KU (33.7%), Strathmore (14.7%4) and KCAU (14.7%).

Four categories of questionnaires were used to collect data, one for each of the categories of respondents
that is students, lecturers, ICT support staff and university administrators

The figure above represents the overall distribution rates across the four universities.

43 FINDINGS
From this study the following factors were identified as the key challenges affecting the successful

implementation of e-learning in HEIs in Kenya:
e Inadequate ICT and e-leamning infrastructure
»  Attitude towards e-learning
+ Financial constraints
»  Top management support
e Technical support
e Lack good connectivity and adequate Internet bandwidth
e Lack of technical skills on e-content development and inadequate ICT literacy skills

e  Operationalization of the e-leamning and ICT policics
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»  Fear and resistance of new technology by staff

*  Lack of modern lecture halls and 1abs equipped with ICT and e-learning facilities.

¢ Lack of mouvation of lecturers through incentives to use ¢-learing in teaching and develop e
content.

A detailed presentation of the results is made next.

1. What challenges do universities experience when implementing e-leaming systems?
Perceived challenges hindering successful implementation of e-learning systems.
After the data was collected and analyzed the dominant factors which the researcher had included in the
conceptual framework as the key factors hindering the successful implementation of e-learning were

subjected to Chi-Square Test to test their significance and the following table display the results;

Table 4.2: Perceived chatlenges hindering successful implementation of e-learning systems.

A. Student attitude (N=404)

Administration Student Lecturer ICT staff | X* df | signf
N(%) ) N(%) N (%)

Strongly

disagree 7(3.9) 3.9 3(12.0)

disagree 3(6.5) 1(6) 8(5.2) 13.0)

neutral 122) 1056) | 14(9.0) 2(8.0)

agree 24(522) 61376) | 42271 18(72.0)

:‘g’r"e"fly 18(39.1) 93522) |s8s68) |10y [47404 |12 (0000
B.Technical support (N=104)

strongly

privgad 5(2.8) 28.0)

disagree 122) 74.5) 1(@.0)

neutral 333) B029) | 22(14.2) 1@.0)

agroe 15(32.6) 63354) | 38(24.5) | 280)

:‘;;gly 27(58.7) 87(489) | 88(56.8) logeoy |30 [12 | 0001
C.Experts in instructional design (N=304)

strongly

priveid 8(4.5) 3(12.0)

disagree 6(3.4) 113N

neutral 2@4.3) 1584) | 17(11.0) | 5200)

agrec 19(413) 53(29.3) | 49(31.6) 11(44.0)

6. 15 0.001

ngrr"c"cgly 25(54.3) 03522) |786503) |eany |30
D.Top Management support (N=401)

strongly 280

disagree 307 3.0)

disagroe 739) | 7@46) 1@0)

neutral 38.7) 26(146) | 27(178) | 5200)

agree 18(39.1) 73(410) | 35(23.0) 2(32.0)

I 12 0.003

:ﬁ;’e’;gly 24(52.2) 6088 |83546) |96y | 30!
E.Technical experience and skills (N=402)

strongly 2(13) 14.0)

disagree
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disagree 42.2) 9(5.9) 2(8.0)
neutral 3(6.5) 32080) | 18(11 %) 3(120)
agrec 21(45.7) 59(33.1) [ 48(31.4) 6(24.0)
swongly | pprsy 82046.1) |76040m) | 13520y | 20732 |15 (oM
F.Good Connectivity  (N=404)
strong]
disag‘;"ei 2(4.3) 9(5.1) 8(5.2) 1(4.0)
disagree 12.2) 28(15.7) | 13(84) 1(a0)
neutral 18(39.1) 53(29.8) 36(23.2) 1(4.0)
agree 25(54.3) 88(49.4) | 97(62.6) 19(76.0)
:‘;’é‘jly 22(478) 82a6.1) | 76049y | 13520) |41 |12 j 000
G.High bandwidth (N=402)
strongly
disagroe 53.3) 14.0)
disagree 42.2) 1(0.7) 1(4.0)
neutral 3(6.5) 2(11.2) | 138.5) 280)
agree 11(23.9) 61(343) | 32(20.9)
:‘;’;g'y 32(69.3) 93522) |102667) 21880y [30497 |12 | 0002
H. Adequate telecommunications infrastructure (N=397)
strongly disagree 2(1.3)
disagree 11(6.4) 6(3.9) 28.0)
neutral 2(3.3) 17(38) 138.5) 1(4.0)
agree 14(30.4) 66(38.2) | 37(24.2) | 13(52.0)
strongly agree | 30(65.2) 7935.7) | 95(62.1) | 936.0) 23531 | 12 0.023
Reliable Power supply(N=398)
strongly
disagree 14.0)
disagree 10(5.6) 8(5.3) 1(4.0) 28.0)
neutral 4(8.9) 12(6.7) 16(10.7)
agree 10(22.2) 51(28.7) 44(29.3) | 3020)
strongly agree | 31(68.9) 105(59.0) 82(54.7) 20(80.0) 27.111 12 0.007
J Acceptance to technology change(N=319)
Administration Student Lecnurer | ICT staff X df signf
N(%) NC&) ND | N@%)
strongly
disagree 1(0.6) 4(2.6)
disagree 2(4.4) 84.5) 5(3.3) 1(4.0)
neutral 2(4.4) 12(6.7) 27(17.9) | 3(12.0)
agree 10(22.2) 64(36.0) 46(30.5) 1{44.0)
strongly agrec | 31(68.9) 93(52.2) 69(47.7) | 10(40.0) 22992 |12 0.020
K Financial resources (N=402)
Administration Student Lecturer | ICT staff | X* df | signf
N (%) N (%) N (%) N (%)
strongly 4
disagree 1(0.6) 40(258) | 14.2)
disagree 8(4.5) 3(1.9) 14.2)
neutral 4(8.9) 12(6.7) 22(14.2) [ 12(50.0)
agrec 16(35.6) 64(36.0) 59(38.1) | 4(16.7)
sronsly | 256558y B3G22) | 31000) |6psey |10 12 | 000
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From all the respondents across the four universities the following were the responscs regarding the major

challenges hindening successful e-leaming implementation;

Student attitude
On the factor of students attitude 56.8% of lecturers, 39.1% students, 52.2% Admin stafT all strongly agreed
1o this while 72.0% ICT staff agreed to this.

Technical support
On the aspect of technical support it elicited very positive responses with 76.0% of ICT staff, 58.7% of
admin staff, 56.8% of lecturers and 48.9% of students strongly agreemg to this.

Top management support
Another key factor was the top management support in which 54.6% or lecturers, 52.2% admin staf,
38.8% students and 36.0% ICT staff strongly agreed.

Quality of connectivity and bandwidth

Good connectivity and high bandwidth also plays a major role in successful implementation of e-learning
according to the findings with 76.0% ICT staff, 62.6% lecturers, 54.3% admin staff and 49.4% students all
agreeing that good connectivity is a key challenge while 84.0% of ICT staff, 69.3% admin staff, 66.7%
lecturers and 522% students strongly agreed that high bandwidth is a key factor towards successful

implementation of e-learning projects.

Financial support

Funding remains a prominent attribute of successful e-leamning development in the university context and
according to the findings 556% of admin staff, 52.2% students, 38.1% lecturers and 25.0% ICT staff
supported this. Therefore prior to implementation, universities must consider the ongoing cost of providing

flexible pedagogy and personalized materials to students.

In summary, ICT staff who are responsible with the implementation and matntenance of the e-leamming
systems and available infrastructures strongly felt that good connectivity and high bandwidth as well as
technical support and financial resources are very significant factors as illustrated from the findings. Other
dominant key factors which are key challenges to successful implementation of e-leamning systems
according to findings in the table above are adequate infrastructure, reliable power supply, technical

experience and skills and acceptance to technology change.

Chi —square test to check the significance of the factors in the conceptual framework

When all the key challenges were subjected to chi-square test (sce table 4.2) it was found out that apart
from Technical experience and skills which generated a p value = 0.146 which is greater than 0.05 showing
some significant difference, all the other challenges all had a p value <0.05 indicating no significance
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difference among the factors and therefore the relationship among the factors is truly significant and hence
the model fit. Chi-Squared test is used to determine if there is a statistically significant difference in the
proportions for different groups. To accomplish this, it breaks all outcomes into groups.

Greater differences between expected and actual data produce a larger Chi-square value. The larger the
Chi-square value, the greater the probability that there really is a significant difference.

The convention used in mass communication rescarch is that results must be equal or less than 5% due to
chance. That is, p must be smaller than or equals to 005 in order to claim the rclationship is truly

significant. The lower the significance level, the more the data is said to be significant.

Correlation analysis to test the relationship among the factors in the conceptual framework

Most variable on the key challenges that hinder e-lcarning implementation were positively correlated (sec
appendix 1) except for the factor Finance which was negatively correlated to technical support and top
management. Considering the p values derived from the interrelationships which exist between these
variables, there are quite a number of factors which showed significance in this correlation which had a
significance level below 0.05 i.e. (p<0.05). Though finance being the most expected factor to have
contributed to existence of other factors did not show any significance of correlation to students attitude,
Technical support, Top management, Technical experience and skills; Good connectivity, high bandwidths
and adequate telecommunications i.e. p>0.05 but was significantly correlated 1o reliable power supply,
acceptance to technological change and Finance. Although most factors had a positive correlation to cach
other, it was deduced that none was highly correlated t.e. r>0.7

In summary most of the key challenges tested using the Chi-square test had a P<0.05 indicating no
significance difference among the factors and therefore the relationship among the factors is truly
significant and hence the model fit. When the same key challenges were tested using correlation analysis,
most factors had a positive correlation to each other and had significance levels below 0.05 ie. (p<0.05)

indicating a good research framework as shown in table 4.2 and appendix 1.

4.3: Key challenges that your institution faces in supporting students in their uses of technology

not a very | nola vary
significant significant significant | significant
challenge challenge neutral challenge | challenge
Maintaining current technical
infrastructurc 2(4.3%) 11(23.9%) 2(4.3%) 20(43.5%) | 11(23.9%)
Securing adequate funding to handle
demand 1(2.2%) 1(2.2%) 7(05.2%) | 19(41.3%) | 18(39.1%)

Maintaining a standard network/user

platform 122%) | 102%) 70152%) | 23(50.0%) | 1430.4%)
Upgrading  classrooms to  cnable
technology use 122%) | 36.5%) 1123.9%) | 1634.8%) | 16348%)
Faculty's lack of confidence to use
technology in tcaching environment 36.5%) | 48.7%) 9196%) | 15326%) | 14304%)




Unreliable technology: Network/sofiware
ashes during teachi i
crashes CUTINg feaching Session 122%) | 63130%) 8(17.4%) | 11(23.9%) | 19(41.3%)
Providing 24 x 7 support 1 22%) 3 (6.5%) 3(65%) | 21(45.7%) | 18(39.1%)
Inconsistent technology: platforms, tools,
soflware vary 4 (8.7%) 2(4.3%) 11 23.9%) | 15(32.6%) | 14(30 4%)
Instructors’ lack of knowledge about how
to design courses utilizing technology to
te learni
promote learing 2(4.3%) 1(2.2%) 8(174%) | 17(37.0%) | 18(39.1%)

The study also wanted to establish the key challenges that institutions faced in supporting students in their
uses of technology from the institution administrators and the findings were as follows,

43.5% of the respondents felt that maintaining the current technical infrastructure is a significant challenge
whereas interestingly 23.9% fell it’s a very significant challenge while on the other hand 23.9% felt that its
not a significant challenge and only 4.3% said its not a very significant challenge and 4.3% were neutral

Faculty's lack of confidence to use technology in teaching environment was considered to be a significant
challenge by 32.6% of the respondents and 30.4% said that this is a very significant challenge while 8.7%
said that it is not a significant challenge and 6.5% argned that it is not a very significant challenge.

On the issue of securing adequate funding to handle demand 39.1% said this is a very significant challenge
while 41.3% felt that it is a significant challenge. 2.2% said it is not a challenge while 2.2% felt that it is
not a very significant challenge. Thus funding remains a prominent attribute of successful e-learning
development in the university context. CERI (2005) suggests although e-leaming is educationally
advantageous to learning institutions, a clear sustainable business model is critical to the implementation
process. Sustainability is an important issue that can be affected by funding implications. Prior 1o
implementation, universities must consider the ongoing cost of providing flexible pedagogy and

personalized materials to students.

Another key challenge was lack of modemn lecture halls and labs equipped with ICT and e-learning
facilities and on the issue of upgrading classrooms to enable technology use, majority of the respondents
34 8% felt that this is a very significant challenge while also 34.8% felt that it is a significant challenge. Of
all the targeted administrators about 23.9% remained neutral.

41 3% respondents said that unreliable technology is a very significant challenge compared to 2.2% who
felt that its not a very significant challenge, while 23.9% respondents said it is significant challenge
compare to 13.0% who said that its not a significant challenge.

On providing 24 x 7 support, 45.7% respondents said that it's a significant challenge while 39.1% said it's
a very significant challenge and 6.5% said that its not a significant challenge while only 2.2% said its not a
very significant challenge.

45




Inconsistent technology was another key challenge with 32.6% respondents who said it's a significant
challenge compared to 4.3% who said it’s not a significant challenge while 30.4% said that this is a very
significant challenge compared to 8.7% respondents who said its not a very significant challenge

39.1% of the respondents said that Instructors lack of knowledge about how to design courses utilizing

technology to promote learning is a very significant challenge whilc,37.0% said this is significant challenge

and 4.3% said its not a very significant challenge while 2.2% said its not a significant challenge.

structors’ lack of knowledge about how to design l | ![;8‘1%

1

courses Wilizing technology to promote learning

astent technology: platforms, tools, software vary

Unreliable technology: Network/software crashes
during teaching session
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Figure 4.3: Key challenges that institutions face in supporting students in their uses of technology

Internet connectivity
Table 4.4: Rate yourself with the internet connection at your university
Cumulative
Frequency | Percent Valid Percent | Peroent
Valid | very satisfied | 28 15.7 157 157

satisfied 65 36.5 365 522
unsatisfied 58 326 326 848
Very 2 972
unsatisfied 22 124 124
[don’tknow |5 28 28 100.0
Total 178 1000 100.0
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On the issue of internet connectivity about 36.5% of the respondents said that they were satisfied with the
current internet connection at their universities as compared to 32.6% who were unsatisfied. On the other
hand 15.7% said they were very satisfied compared to 12.4% who said they were very unsatisfied. This

shows that internet connection and accessibility is still a major problem in some of the HEls.

The rescarcher also sought to establish if KENET provision of intemet connection bandwidth 1o the
universities was adequate and 45.7% respondents disagreed compared to 39.1% who agreed that it is
adequate while 2.2% strongly disagreed and 2.2% strongly agreed.

50
45-
40-
35
30-
% 25-

strongly disagree neutral agree strongly
disagree . agree

Figure 4.4 KENET provision of internet connection bandwidth to the university is adequate

Table 4.5: Reasons discouraging downloading of education materials from the internet.

Frequency | Percent | Valid Percent | Cumulative Percent

Valid | Internet access is slow 33 18.5 185 185
Bandwidth is limited therefore I can't 652
download huge files 83 46.6 46.6 ‘
Accessibihity to computers is a problem | 2g 146 146 798
1 can get what | need from the e-
learning portal at the university 31 174 174 972

5 28 28 100.0
Total 178 100.0 100.0

According to the findings, 46.6% respondents were of the view that the bandwidth is limited thus not
adequate for downloading huge files, 18.5% respondents said that the intemet access is slow while 14.6%
respondents said that there are no enough computers for all the students therefore, access to computers is a
problem.

The study also sought to establish if there is any bandwidth management solutions in place within the
institutions and according to responses presented in the figure 4.6 below 78.6% respondents said No while
only 14.3% said yes.
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Figure 4.5: Do you have any bandwidth management solutions in place?

Table 4.6 below shows the findings on what the students thought as the limitations of ¢-lcarming as a
learming tool in their respective universitics where majority were of the view that access to computers
(51.1%) and Intemet connection/bandwidth (28.1% were major limitations of ¢-learning implementation,

while 10.1% said it’s the relevance and quality of e-leamning matcrials.

Table 4.6: What do you foresee as a limitation of e-learning as a learning toolin your university?

Frequency | Percent Valid Percent | Cumulative Percent
Valid Internet  connection
(bandwidth) 50 28.1 281 28.1
Access to computers 91 51.1 511 192
Relevance and quality
of e-learing materials 18 10.1 101 893
Total 178 100.0 100.0

On the issue of bandwidth it was clear from the rescarch findings presented above that the available
bandwidth is limited among the sampled universitics &s most respondents said that they are unable to
download huge files or run bandwidth hungry applications because the available bandwidth is less. figure
4.5 above shows that the institutions have also failed to monitor let alone manage the existing bandwidth.

As a result of this the little bandwidth that is available becomes even less useful for rescarch and education

purposes.
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02.What support and training has been provided prior to_and during the implementation phase of

the elearning environment?

Table 4.7: Attended any training in edeamning

Name of University | lecturars

Yes No

N (%) N (%)
UNI 43(79.6) 916.7)
UN2 21(100) 0(0.0)
UN3 45(882) 6(118)
UN4 12(632) 7(68)
e 82.73 16.33

The e-leaming is essential especially in facilitatimg leaming in institutions. The c-learning makes work

easicr both in application and delivery of content According to Salmon (2004) focusing training on the
technological features of the e-learning system is the first step to success; the real challenge is training for

changes to pedagogy. Inadequately trained lecturers using e-learning in educational environments can

become an obstacle in a finely balanced leaming process and can lead 10 problems in application use and in

the perception of students (Volery 2000:8).

As shown in table 4.7 above and figure 4.6 shown below 82.7% of lecturers who were sampled have at
least attended training on e-learning thus indicating that only 16.3% of sampled lecturers had not attended
any training and this would lead to lack of confidence to use the technology and their interaction with

students. It therefore becomes necessary to continuously equip them with more knowledge through training

and refresher courses as a way of creating confidence in them
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Table 4.8 below shows that on average 93.5% of lecturers have anended a professional training in ¢
leaming almost same to the percentage of administrators expressed by 92 8 % with some shght differences
sccording to the institutions. The motivation and perception of applying c-kaming is denved from
Management passed to students. This can be possible only if the top management are well informed in this

sector and realizes the benefits of implementing e-leaming projects.

Table 4.8: Professional development and training in e-learning

admunistrators Lecturers -
Name of university | Yes No Yes No

N (%) N (%) N (%) N (%)
UNI

15(93.8) 1(6.3) 54(91.5) 5(8.5)
UN2

7(100.0) 0(0.0) 22(94.1) 1{(4.3)
UN3

16(94.1) 1(5.9) 48(94.1) 3(59)
UN4

5(83.3) 1(16.7) 16(94.1) 1(5.9)
Mean 92.8 7.2 93.5 6.15

Support and encouragement

Table 4.9: How does your institution encourage instructors to integrate technologies into instruction?

UN1 1IN2 1JN3 UN4
N (%) N (%) N (%) N (%) mean
lease time yes 2(12.5) 19(14.3) 2(118) 1(16.7) 1383
no 14(87.5) 6851 15(88.2) 5(83.3) 86.18
ipends yes 4(25.0) 5(29.4) 272
no 12(127) 7(100.0) 12(70.6) 6(100.0) 70.83
il consideration  for | yes 5(313) 3(429) 9(52.9) 1(16.7) 35.95
omotions or tenure no 11(68.8) 4(57.1) LICYRY) 5(83.3) 641
wdatory with no  special | yes 5313) 1(14.3) 1(5.9) 5(83.3) 337
derations no 11688) | 6(E57) 16094.1) 1067 |g133
Institution practices yes 2(12.5) 2(286) 5(83.3) 41.47
no 14(81.5) 5(71.4) 17(100.0) 1(16.7) 689

From the above table 4.9 its clear that in supporting and encouraging the instructors to intcgrate

technologies into instruction within the institutions there are no institutional practices as majority of admin

respondents across the four universities answered No with 8 mean of 86.1 and only a mean of 138

answered yes 1o release time, on stipends a mean of 70.8 answered No while a mean of 27.2 answered yes,

on special consideration for promotions or tenure a mean of 64.1 answered No while a mean of 35.9




answered Yes, and on mandatory with no special considerations a mean of 91.3 enswered No while 33.7
answered Yes.
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Figure 4.7: Use of e- learning in institutions

Respondents were asked whether they do use e-leaming in the institutions, Figure 4.7 sbove shows that
73.8% of administrators agreed to using e-leaming compared to 26.2% who said no while 82.4% of
lecturers also concurs that they use e- learning in their institutions compared to 17.6% who said no to use of

e-leaming. According to the findings awareness and use of e-learning among the Universities is very high.

Lecturers experiences with e-leaming

The readiness of staff members/Instructor level

The lecturers have the important role of transferring the knowledge to students via e-leaming. The study
found that most of the lecturers were satisfied with teaching via e-leamning. The reasons being that they
were able to produce the content for the electronic medium by themselves.

From the table 4.10 below, the lecturers were asked about their experiences with e-learning, and a majority
indicated that they were using it for teaching and leaming with 39.4% respondents, interestingly another
20% claimed to have had no experience at all with e-lcarning; 18% have seen collcagues using e-lecamning
for teaching and leamning, 15% have attended course on e-lcarning while 3.1% have heard it from

colleagues from ancther university.
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Table 4.10: What kind of experiences have you had with e-leaming

Cumulative
‘ Frequency | Percent Valid Pereent | Percent
Valid | none 32 200 208 208

I hav 1] sing it

ave scen colleagues using i 10 188 188 196
1 attended -learni

ended a course on e-learning |, , 150 156 559
I am using it for teaching and
learning 63 394 394 9%.8
[ heard it from colleagues from
another university 3 3 32 1000

Q3. What percentage of the institutions budget is espended on_installations and maintenance of e-

leaming projects?

Table 4.11: Estimated percentage of total cost (administrators)

UNI UN2 UN3 UN4 Mean

N (%) N (%) N (%) N (%) N (%)
less 5 % 16.3) 120.0) 2(12.5) 133
5-9% 2(12.5) 1200) 108
10-19% 9(56.3) 3(60.0) 10(62.5) 4(667) | 323

20-29% 4(25.0) 3(18.8) 2333) | 1923
more than 30 1(6.3) 1.56

On the question about institutions budget allocations on installation and maintcnance of ¢-leaming projects
the findings are presented on table 4.11 indicates that on average about 32.3% respondents across the four
sampled universities said that the estimated percentage of total cost was between 10-19%, while 19.23%
said that the total cost was between 20-29% and 10.8% said that the cost was between 5-9% while about
13.3% said that the total cost was less than 5%.
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There are always funds allocated for the implementation of e-learning in teaching and leamning
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Figure 4.8: Responses on funds allocated for implementation of e-learning in teaching and learning

According to figure 4.8 above 47.8% of the respondents disagreed that there are enough funds allocation
for the implementation of e-leaming in tcaching and learning within their institutions while about 19.6%

agreed to this and 23.9% remained neutral while 6.5% strongly disagreed.
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Figure 4.9: Total cost of internet access as a percentage of the total expenditure to your institution per year?

According to figure 4.9 above , internet access costs as a proportion of the institutional annual expenditure
had a majority of the institutions surveyed spending between 10-19% according to 61% of the respondents.
About 21% said that their institutions’ spending is between 20-29% and about 7% said that thair spending

is between 5-9% while 9% said their spending is less that 5%.
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From the above findings this means that institutions have not vet invested enough in the e-learning
technologies or they are yet to do that,

Funding remains a prominent attribute of successful e-leaming development in the university context
CERI (2005) suggests although e-lcaming is educationally advantageous to leaming institutions, a clear
sustamable business model is cntical to the implementation process. Sustainability is an important issuc
that can be affected by funding implications. Prior to implementation, universitics must consider the

ongoing cost of providing flexible pedagogy and personalized materials to students.

04, What is the nature of policy that exists in the Universities o guide ICT integration in teaching

and leaming? Are there any institutional poli

frameworks to su

Table 4.12: Nature of Policy that exist in the university

su-ong]y slrongly

agree agree ncutral disagree disagree
The university has an ICT policy in place that guides
the use of ICTs in teaching and lecaming

22(47.8%) | 6(13%) 13(28.3%) | 5(10.9%

There 1s a clear untversity policy on the evaluation of
teaching effectiveness using e-leaming

1(22%) | 15(32.6%) | 1021.7%) | 17(37.0%) ; 3(6.5%)
The University has institutional policy frameworks to
support e-leaming projects

122%) | 21(45.7%) | 6(13.0%) 17(37.0%) | 1(2.2%)
There are difficulties in implementing the university's
ICT policy 2(43%) | 18(39.1%) | 8(17.4%) [ 16(34.8) 2(4.3%)

On the issue relating to the nature of policy that exist in the university to guide in c-learning integration in
teaching and leaming its clear from the findings that most of universitics have an ICT policy in place as this
was supported by 47.8% of the respondents who agreed to this compared to 28.3% who disagreed, and
10.9% strongly disagreed while 13% remained neutral.

There is a clear university policy on the evaluation of teaching effectiveness using e-learning

The researcher also wanted to establish if there is a policy among the institutions on the evaluation of
teaching effectivencss using e-leaming (figure 4.10) below and 36.0% disagreed compared to 30% who
agreed, while 7% strongly disagreed compared to only 2% who strongly agreed and 22% respondents
remained neutral This clearly shows that this policy exists only in some universitics while in others it

doesn’t exist according to the findings.
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Figure 4.10: There is a clear university policy on the evaluation of teaching effectiveness using e-learning

There are difficulties in implementing the university's ICT policy
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Figure 4.11: There are difficulties in implementing the university's ICT policy
According to the findings 39.1% respondents agreed that there are difficulties in implementing the
university’s ICT policy as compared to 34 8% who disagreed, while 4.3% strongly disagreed compared to

4.3% who strongly agreed to this.
The study also sought to establish if there exist institutional policy frameworks to support ¢-learning
projects and 45.7% of respondents agreed that this policy exist compared to 37.0% who disagreed to this,
while 2.2% strongly disagreed compared to 2.2% who strongly agreed.




E-leaming Resources

Table 4.13: Perceived Administrators opinion on availability of c-learning resources in the univenity

UNI UN2 1JN3 UN4

Mean

One
vanance

way Analysis of

N(%) N(%) N(%) N)

| 1

he university has been able 1o acquire enough ICT resources for teaching and learming (I'C's Printers,

rojectors, photocopiers, internet email, Learming management system etc)

isagree | 3(18.8) 1(5.9) 5(83.3) 36.0

eutral 29((12.5) 1(14.3) 2(11.8) 1(16.7) 13.82

free 11(68.8) 6(85.7) 11(64.7) 730

rongly 176 F(3.42) =
Tee 3(17.6) 10.030 P=0.000

T resources in the university are enough for all the students and lecturers 1o use in teaching and \eaming i
rongly L6

sapree 1(1.6) 0000) 0(0.0) 000.0)

sagree | 3(18.8) 1(14.3) 7@1.2) 4(66.7) 26.9

utral 1(6.3) 2(286) 3176) 17.05

Tee 11(68.8) 4(57.1) 7(41.2) 2(33.3) 50.1 F(3,42)=4.516 P=0.008
T resources in the university are accessible to all the students and lecturers for teaching and leaming |
ongly 20.73

sagrec 1(6.3) 1(5.9) 116.7)

sagree | 3(18.8) 6(35.3) 27.05

ural | 1(1.6) 1(14.3) 1(5.9) 3(50.0) 17.95

ree 10(62.5) 6(85.7) 9(52.9) 2(33.3) 58.6

ongly 1.5

roc 163) F(342)=1.281,P=0.293
udance and training is available to lecturers and students to use ICT resources in the university.

ongly 1016.7) 4.18

Jagree

sagree § 3(18.2) 6(35.0) 26.9

utral 16.3) 3(176) 3(50.0) 32.79 F(3,42) =
Tee 11(68.8) 6(85.7) 7(41.2) 2(333) 57.25 02.529.P=0.070

special person (group) is available for assistance with the ICTs use in teaching, leamning and rescarch ]

: 8.83

ey 1 163) 1014.3) 15.9)

sagree | 4(25.0) 7(41.2) 27.75

utral 1(6.3) 4(66.7) 55.67

ree 10(62.5) 6(85.7) 7(41.2) 2(33.3) 55.67

,- 365 F3.42) =
gl 1 1(63) 1014.3) 3(17.6) 1135 P=00325

When the perccived opinion of administrators was asked on availability of e-learming resources/facilitics
Most of the administrators agreed that their university has been able to acquire ICT resources for tcaching
and leaming such as the printers, photocopicrs etc represented by 73.0 % respondents who agreed. This
statement was significant when it was subjected to ANOVA test where F(3,42)=1 .281,p=0.00. However,
the resources in these institutions are not enough for all students and lecturers to use in teaching and
learning nor readily accessible. There was no significance to show that they are enough or accessible to
students and lecturers (see on table 4,13) above for significance test. This was true also o the factors that
Guidance and training isn’t available to lecturers and students and No special groups set aside for assisting
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with ICTs in teaching and rescarch despitc most of the respondents ggrecing on these statements. These
factors showed no significance for when subjected to Anova (sce table above)

Table 4.14: How do you rate the level of avallability of resources in general at your university for
effective e-leaning implementation?

Cumulative
_ Frequency | Pereent Valid Parcent | Percent

Valid i"’fgeq e |6 34 34 34
inadequate | 66 371 371 405
neutral 29 163 163 567
adequate 57 320 326 9.3
Zd“glum 17 96 97 1000
Total 175 938.3 100.0

Missing System 3 1.7

Total 178 100.0

The students were also asked about their perception of availability of resources for cflective e-leamning
implementation at their institutions, and interestingly, 37.1% said resources were inadequate compared to
32% who argued that the resources were adequate as shown in table. About 9.6% said that the resources are
very adequate compared to 3.4% who said the resources were very inadequate. This implies that amongst
the institutions surveyed, students were of the opinion that their universities had inadequate resources for

their e-learning needs.

Table 4.15: Available resources of e-learning in the university according to students

Never Very Occesionary | Frequently | Very Analysis of Vanance
rarely frequently
Personal computers 10(5.8) 99(55.6) 64(36.0) 5(2.8) F(3,174)=5.136 P=0.002
ninters 4(2.2) [27(152) | 86(48.3) 38(21.3) [ 23(129) F(3,174)=12.697.P=0.000

Projectors 13(7.3) | 63(354) | 46(25.80 45(25.3) 11{6.2) F(3,174)=0.766 P=0.009
The internet 14(7.9) | 14(7.9) 80(44.9) S128.7) 19(10.7) F(3,1742.121 P=0.099
e- learning 3(1.7) 15(8.4) 78(43.3) 52(20.2) 17(9.6) F(3,174)1.278 P=0.283
management system
Autornated library 87(49.2) | 8(4.5) 40(22.6) 37209) | 5(2.8) F(3,174)=6 650 P=0.000
services

According to students interviewed on the available resources for e-leamning in the university 55.6 %
respondents said personal computers are occasionary available compared to 36.0% who said personal
computers are frequently available, while 5.8% said they are very rarcly available compared to only 2.8%
of students who use personal computers very frequently though it was significant that personal computers
are used (F(3,174)=50136, p<0.05).

According to the findings, from the above table most of the resources are occasionary available though
they are significant to e-leamning use with personal computers 55.6%, printers 48.3%, internet 44.9% and e-

learning management systems 43.3%.
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35.4% respondents said that projectors are very rarely available while 49 2% respondents said that

automated library scrvices are never available.

Internet and e-leaming management system are not readily available for ¢ -leaming use as their

significance level is p>0.05 indicating a statistically significant difference.

Table 4.16: The University has been able to acquire enough ICT resources for teaching and learning.

Cumulative
Frequency | Percent Valid Percent | Percent
Vilid fi‘irs‘;';fg 63 39.4 404 40.4
disagree 27 169 173 517
neutral 13 8.1 83 66.0
agree 4] 256 263 9213
strongly agree | 12 75 7.7 100.0
Total 156 97.5 1000
Missing System 4 25
Total 160 1000

On the availability of ICT resources for teaching and learning, there was a mixed reactions with 39.4% of
lecturer respondents strongly disagreed that the university has been able to acquire enough ICT resources
for teaching and learning compared to 25.6% who agreed to this, while 16.9% disagreed compared to 7.5%
who disagreed.

Lecturers repeatedly emphasized that the time and capability necded to prepare course materials which
ofien meant that the inconvenience involved in using the university e-leaming facilities would become a

challenge for them,

10% 3%

a\ery inadequate
# inadequate
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D adequate
mery adequate

B 37%

17%

Figure 4.12 How do you rate the level of availability of resources in general at your university for effective
e-leaning implementation?

On the level of availability of resources i gencral at the universities for effective e-leaming

implementation 37% respondents said that the resources are inadequate compared to 33% who fclt that the

resources are adequate, while 10% said they are very inadequate compared to only 3% who said that they

are very adequate and al 7% respondents remained neutral on the issue. From the findings it clearly shows

that across the universities there are no adequate resources required for cffective e-lcarning implementation
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thus adequate infrastructure in a major challenge hindering successful mplamentation of e-learning
projects.

One critical finding was that many students did not belicve their institutes could support & motivate them
towards e-Learning. On the other hand many believed that they could depend on the institule's
infrastructure to support their learning needs.

From the findings it can be assumed that if a factor can impact a student's use of technology then it also
affects their perceptions of implementation

According to Jacobsen (2005), the technological infrastructure of the learning institutions is fundamental to
the integration of the e-leaming environment. For teachers and students alike, the ability to gain reliable

access to computers and the e-learning environment is a key issue.

4.17: Power supply
strongly
strongly agree | agrec ncutral disagree disagree
There is frequent loss of power 23(12.9%) 62(34.8%) 51(28.7%) | 31(17.4%) | 10(5.6%)
When the power goes off there is a
standby generator 50(28.1%) 68(38.2%) 26(14.6%) | 33(18.5%)
When power goes off the generator
automatically switches on 20(11.2%) 62(34.8%) 37(20.8%) | 30(16.9%) | 26(14.6%)

From the findings shown above 34.8% respondents agreed that there is frequent loss of power compared to
17.4% who disagreed, while 12.9% strongly agreed compared to 5.6% respondents who strongly disagreed.

38.2% respondents said that when the power goes off there is 2 standby generator with 28.1% strongly
agreeing to this compared with 18.5% who disagreed to this.

The study also sought to establish if when power went off the generator automatically switched on and
34 8% respondents agreed compared to 16.9% who disagreed while 14.6% strongly disagreed compared to
11.2% who strongly agreed.

From the findings its clear that the problem of reliable power supply exist but most of institutions had
mitigated this by having a standby generator in place. Intercstingly in some institutions, when the power
went off the generator automatically switched on while in others it didn’t switch on automatically and

therefore the problem of reliable power supply still exists.

4.4 Investigation of the relationships among the variables in the conceptual framework
The purpose of the study was to find the challenges hindering successful implementation of clearning

systems in HEIs in Kenya and after analyzing, synthesizing and making a comparative study of the
existing frameworks and models, the study proposed a conceptual framework for implementation of e-

leaming in Higher Education Institutions in Kenya.

The researcher intended to develop @n e-leaming conceptual framework suitable to the Kenyan

environment and therefore proposed a conceptual framework consisting of twelve dimensions namely,
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Institutional; Infrastructure; Bandwidih: good connecavity; access: Cultural; acceplance 1o technological
change; Content Development and e- learning Tools; Management and Studen: Support; techmcal
experience and skills; reliable power supply and Financial support and Anahsis which are illustrated n
figure 2.4. in chapter two. The conceptual framework shows these factors and how they are nter-related
This was with the hope of contributing 1o the successful deployment of e-leaming projects n Kenyan

context.

4.5 Validating Framework

The proposed framework was tested so as to assess whether it can be used by universitics in Kenva This
was done by developing a questionnaire bascd on the framework dimensions The questionnaire contained
a perception test item for each of the dimensions of the framework. The questionnaire was varied to suit the

four types of respondents namely students, lecturers, admin staff and ICT stafT.

The researcher conducted a survey research and the questionnaires were administered in four universities.
Of the universities sampled two were public and two private universities. A total of 475 questionnaires
were distributed to students, lecturers, admin staff and ICT staff and the response rate was found to be
86.7% indicating that 412 out of 475 targeted responded

The key dominant factors perceived to be significant in the implementation of ¢-leaming were subjected to
chi-square test to check their significance (see table 4.2) and correlation analysis to determine their

relationships (sce appendix 1)

4.6 Chi-square test
When all the key challenges were subjected to chi-square test (see table 4.2), it was found out that apart

from Technical experience and skills, all the other factors indicated no significant difference and therefore
the relationship among the factors is truly significant and hence, the model was confurmed to fit. Technical
experience and skills had a p value = 0.146 which is greater than 0.03, while the rest had a p value= <0.05.

4.7 Correlation analysis test
Most variables on the key challenges that hinder e-learning implementation were positively correlated (see

appendix 1) except for the factor Finance which was negatively corrclated to technical support and top
management Considering the p values derived from the interrelationships which exist between these
variables, there are quite a number of factors that showed significance in this correlation which had a

significance level below 0.05 i.e. (p<0.05).

4.8 Revised Conceptual Framework
The findings validated the conceptual framework that was proposed in chapter two section 2.10. Since

only technical experience and skills did not portray any association with other variable nor any
interrelationship the framework was then refined by removing technical experience and skills component

that gave an indication that its relationship among the other factors is not significant.
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In Conclusion Since most of factors had a significant value P<0 05 we accept that the aiccess of ¢-lcaming

depends on implementation of the key challenges facing c-leamning
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Figure 4.13: Revised conceptual framework.
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CHAFPTER FIVE: DISCUSSIONS, RECOMMENDATIONS AND CONCLUSIONS

5.0 Introduction

This chapter presents the key findings, discussions, recommendations made there-to and aonclusion drawn
from the findings highlighted.

Higher education institutions have encountered many challenges that they should overcome (f therr
attempts at implementing e-lcarning 1s to bear any fruit. Some of the problems have emanated from the
students’ lack of confidence to use technology and their interaction with lecturers Students need to be
prepared 1o adapt to advances in technology, especially for leaming and communication purposes. The
purposc of this study was to ascertain which factors affected successful implementation of e-learning

systemns mt HEIs in Kenya.

Survey research method was adopted for the study, and questionnaire was the only instrument used for the
data collection. The response rate was 86.7% indicating that 412 out of 475 targeted responded and
according to Babbie (2002) any responsc of 50% and ahove is adequate for analysis, thus 86.7% is even a
better response. According to the findings awareness of e-leaming among the Universities is very high but
investment and commitment to support e-learning implementation is very poor and below expectation
according to the study. Most of the staff and students in the universities only use Intemet related e- leamning

site just for the sake of finding related information for their rescarch.

While this study does not include a detailed account of all of the data, several key factors have been chosen
that are important in the implementation of an e-learning environment. These key factors emerged as
recurnng themes within the data. Learnmmg in an electronic environment is great challenge in Kenyvan
institutions because of so many factors Pant of these negative factors included difficulties with computers
and Internet access, connectivity and bandwidth, unreliable power supply, inadequate nfrastructure, in

adequate skills; e.t.c.

Connectivily and bandwidth
Some lecturers and students participants said about bad quality of Internet connection, low bandwidth and

difficulties accessing a computer/printer or projectors. Except lack of sufficient computer and Internet
skills, insufficient experience with Internet -based teaching, lack of adequatc organizatonal/management
support from their universities, lecturers also mentioned a new lecaming style so different from the

traditional learning.

The finding of the study showed that implementation of e-leaming has not been given much prionity in
Kenyan universities. The study also showed that Kenyan universitics are making much progress though
attitude of academic staff should be improved and the staff receive more training so that their personal
capability in using e-learning improves. The university administration also nceds to improve the existing

infrastructure and technology related to e-leaming.
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On average the studied universities had scheme (s) 1o provide teaching/ admin 9afT and or students with
personal PCs or laptops, while others accessed the c-leaming environment through computer labaratonies
All lecturers who participated in the study expressed differing opinions regarding the reliability of access o
computers for their classroom teaching practices. The rescarch findings indicate that the accessibility of

computers can impact on a lecturer's purpose for using the technology.

One critical finding was that many students did not believe their institutes could support & motvate them
towards e-Learning. On the other hand many believed that they could depend on the institute’s
infrastructure to  support their lcaming necds. While others claimed that they had personal
computers/laptops. It has been assumed that if a factor can impact a student's use of technology then it also

affects their perceptions of implementation

Financial support

Funding remains a prominent atiribute of successful e-leaming development in the university context.
CERI (2005) suggests although e-lcarning is educationally advantageous to leaming institutions, a clear
sustainable business model is critical to the implementation process. Sustainability is an important issuc
that can be affected by funding implications. Prior to implementation, universities must consider the
ongoing cost of providing flexible pedagogy and personalized matcrials to students. Practical issues such as
hardware (accessibility to computers), connectivity and networking (access to the Internet) will ofien

influence a lecturer’s decision to use ICT resources in their teaching and learning practices.

E-learning implementations are costly and require significant and sustainable funding to ensure that
adequate infrastructure is deployed at the start-up of the initiative and that on-going funding 15 available to
support further development and growth. Implementations, if not properly managed, will be plagued by
cost overruns. University administration should be able to link the vast investments in infrastructure and the
use of that infrastructure in delivering educational benefits.

The govemment’s role should involve funding of rescarch and developments of ICT infrastructures. Any
single educational institution will only be concemed about its own autonomy and survival. The
commitment from the government can foster greater commitment among academic leadership and stafT.
They can assist with funding and get the necessary support for the initiative in place. They can provide

nation-wide infrastructure.

Technology

Technological challenges arc broadly defined as challenges surrounding issues of familiarity with new
technology and technical problems encountered by instructors, for example, network bandwidth, computer
facilities and storage and technology operation. A personal lack of casy access o these technologics as well
as a lack of skills necessary to usc available computer and communication technology has hindered
instructor use of e-learning. Even when instructors did have access to computers themselves, there could be

issues to do with the quality of this access, for example other technologies (e.g ., high quality of audio-video

63




faciliies or ncm'ork) related to C-lcammg prmﬂcc Were sometmes also I'C(]LIIIDJ Three cateponies of
technological challenges exist: easy access 10 necessary computer equipment, techmical shalls o sccess
computer technology and the c-leaming system, and the quality of c-leaming eomputer facihties and

technology.

Fasy access to necessary computer equipment: On the availabilty of ICT resources for tecaching and
learning, there was a mixed reaction with 39.4% of lecturer respondents strongly disagreed that the
university has been able to acquire enough ICT resources for teaching and learning while 25 6% agroed
compared to 16.9% who disagreed to this while 7.5% strongly disagreed. They repeatedly emphasized that
the time and capability necded to prepare course materials which often meant that the inconvenience
involved in using the university ¢-learning facilities would become a challenge for them On the level of
availability of resources in general at the universities for cffective e-leaming implanentation 37%
respondents said that the resources are inadequate compared 0 33% who felt that the resources are
adequate, while 10% said they are very inadcquate compared to only 3% who said that they are very
adequate and al7% respondents remained neutral on the issue. From the findings it clearly shows that
across the universities there are no adequate resources required for effective ¢-leaming implementation thus

adequate infrastructure in a major challenge hindering successful implementation of e-leaming projects.

Technical skills o access computer technology and the e-learning svstem: although most of lecturers had
atiended traming on e-content development and how to use e-leaming in teaching, some felt they needed
not only to be familiar with new technologies but also able to deal with technical problems encountered, for
example, network bandwidths, computer facilities and storage and technology operations. Similarly, some
instructors reported their colleagnes had difficultics using c-leaming systems due to a lack of technical
skills. Typically, they reported overcoming these problems by asking their colleagues or technical support
staff for help.

The quality of e-learning computer facilities and technology: Some respondents indicated that the available
technology was slow and lacked the high quality network bandwidth and facilities required to download
huge files. On the issue of bandwidth it was clear from the research findings presented in above table 4.4,
table 4.5 and table 4.6 that the available bandwidth is limited among the sampled universities as most
respondents said that they arc unable to download huge files or run bandwidth hungry applications because
the available bandwidth is less. Figure 4.4 shows that the institutions have also failed to monitor let alone
manage the existing bandwidth. As a result of this the litle bandwidth that is available becomes even less
useful for research and education purposes. These respondents noted they needed more adequate and higher

quality e-learning related computer technology, peripherals and other multimedia aceessorics.

A majority of instructors involved in the study pointed out that e-learning not only relies on multiple ICT
technologies but also that technology innovation is ongoing and so instructors are continuously faced with

pedagogical, personal, and technological challenges. The assertion from a majority of instructors was e-
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leaming was significantly different from face-to-face instruction and so they nead 1o adopt different
pedagogical approaches. However, respondent instructors indicated that actually most instructors have had
little or no formal tramning in the cffective use of technological resources i c-leaming The general
perception was that they would benefit from training in this, cither from the university and or cxternal

professionals.

On a more practical note, a majority of instructors noted the time needed 0 prepare e-learming lessons and
interact with students was a challenge to their use of e-leaming. The time and effort necded for
tnstructional design with new media to produce e-content and in online interaction was reported to have
decreased instruclors’ motivation 1o use e-lcaming as has been reported by Adams (2002) and Beggs
(2000).

Support and Training Initiatives
A range of methods should be utilized to support the initial and ongoing use of e-learning environments for

both staff and students. This should be done through the development of a policy or procedural document
that outlines the standard practices for acuvity on the system. Of the sampled universitics who responded to
the statement that “The University has an ICT policy m place that guides the use of ICTs in teaching and
leaming”, 47.8% of the respondents agreed to this compared to 28 3% respondents who disagreed while
10.9% strongly disagreed. However, 39.1% respondents agreed that there are difficultics in tmplementing
the university’s ICT policy as compared to 34,.8% who disagreed, while 4.3% strongly disagreed compared
to 4.3% who strongly agreed to this.

Given the pivotal role that lecturing staff play in the adoption and exccution of e-pedagogy, it becomes
necessary to continuously equip them with more knowledge through training and refresher courses as a way
of creating confidence in them. It has been observed from the findings that most lecturers are not resistant
to Icarning new skills. Many are more than prepared and reccptive to new ideas. However, given the
different experiences and ideologics among the lecturers, it is acknowledged that some academics working
in higher education arc reluctant in accepting aspects of technology in their teaching and learning because

of lack of understanding and confidence in the new technological innovations.

Inadequately trained lecturers using e-learning in educational environments can become an obstacle in a
finely balanced learning process and can lead to problems in application use and in the peroeption of
students (Volery 2000:8). Lecturers in HEIs work in a unique educational cnvironment given that they are
expected to implement technological changes within their respective working envirenments. It therefore
hecomes incumbent upon the lecturing fraternity to be receptive to changes in technology and o be
prepared to embrace and impact the same skills to students Lecturers in higher educational mstitutions must

accept and embrace technological advancements offered by e-leamning.
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According 1o Salmon (2004) focusing training on the technological features of the e-learning <\ stem s only
the first step to success; the real challenge i3 training for changes W pedagogy. Lecturers from the study
were generally satisfied with the level of support and training they had recerved prior o and dunng the
implementation phase of the e-lcarning environment, however access © time to implanent padagogical
change and develop their e-leaming cnvironments was a key issue. The research findings from the sampled

universitics reinforced this key issue,

Motivation

Motivation of the instructors should be of paramount importance. The teaching staff are a vital component
of HEIs and form a policy-implementation arm of any HEI through acceptable pedagogic dispatches to
students. Educational material should be transmitted to students through the teaching staff who are tasked
with the dissemination of educational material to students. Debates on the pivotal role of lecturers have
ensued with the bottom-line indicating the indispensable nature of the teaching staff in education. Volery
(2000:57) maintains that technical expertise on its own is not of great value unless fecturers conceive

effective ways to utilize it.

Attitude towards technaology

Lecturers will always play a key role in the effective delivery of e-lcarning mitiatives, as it is the lecturer
not the technology that facilitates the students learning experience. Wilson (2001:8) suggests that three
characteristics of the lecturer will control the degree of learning; attitude towards technology, teaching style
and the control of technology. The availability of lecturers alone does not suffice in successful adoption and
implementation of e-leamning within HEIs. Attitudinal aspects should be considered as well. Commitment
and a positive attitude towards e-learning by lecturers help to create a conducive envirenment for the
successful implementation of e-pedagogy which would subsequently yield positive results for students as
well. In support of this view Holley (2002:117) concludes that students will expericnee a more positive
leaming experience if guided by a lecturer who retains a positive attitude towards traditional leaming whilst

prometing e-learning methods.

Internet accessibility and connectivity

In an attempt to improve the accessibility of internet facilities within HEIs, many institutions have
introduced the wireless network facility which enables students and lecturers alike to access the internet
without having to have intemet accessories like internet cables and portals. While these developments have
been hailed by many HEIs as a positive development, but they have been accompanied by challenges.
There are a number of challenges that need to be addressed including authentication, security, bandwidth,
student support, and mobility management. Efficient mobility management, and especially handover
management, is considered one of the major factors toward a seamless connectivity across networks of

different technologics.
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Problems associated with the intemet connectivity and wireless network withm these mstityts s nead b be
addressed with the assistance of experts who ensure that the systam does not 1t down studants and
lecturers, although in some cascs, the reception is very low and cannot cnable users o access mtanct
Efforts should also be made to increase the number of locations (access ponts) where one can secs the
wireless facility. Currently these are few and sparsely populated.

Planning

Careful planning should be at the forefront of any e-learning initiative. Failure 1o realize value from
technology investments can be attributed to the lack of an effective strategy for planning, implementing,
evaluating and institutionalizing the payoffs from investments. Governments shoukd have s clearly

articulated strategy for the use and implementation of e-leaming in order to realwe its benefits

The competitive nature of utilizing ICTs has put many HEIs at a very precarious position, especially given
that many HEIs will find themselves grappling with the threat of being ‘left behind” by their competitors
Proponents of the adoption of e-leaming in HEIs stress the dangers of *jumping on the bandwagon™ too
soon or without due diligence, given the influx of students and this justifics many HEIs' destre to extend
their brand. The extension of an institution’s brand is not without nisk. Increasing the number of students
who claim to have studied there can damage a university’s reputation if those students do not recerve the
level of teaching that the university’s name was built on” (O’Donoghuc, ct al 2004:318). Thus, need 1o
consider the implications for everyone involved before implementing any new e-leaming strategics.

The implications are clearly multi-faceted. The institution will itsclf necessitate change physical, cultural
and managerial.

Students will require support in adapting to a potentially unfamiliar leaming context. Finally the
implications are huge for staff who are under pressure to introduce and develop often totally different

approaches to their teaching and delivery.

The obligation eventually rests with universities which must transform to accommodate demand and in
response to new competition from global, giant corporate and virtual universitics, however the problems
associated with the change must be fully understood and taken into account prior o the transition taking
place. Despite the fact that the benefits of e-leaming may be highly prophesised, the many implications of
implementing an e-lcaming programme require careful consideration, and getting it ‘night” the first ime

will ensure long term success in a highly competitive market (O'Neill, Singh and Donoghue, 2004:313).

In addition 1o the viability of e-lcaming programmes in the face of high students’ um-over, there are other
underlying challenges that universities nced to contend with. Many of these implementations arc costly and
yet superficial, in terms of leamer engagement and activity (O'Neill, Singh and Donoghue, 2004:313).
They provide a content repository and in many cases limited active leamer participation. For many students
this result in endless reading of screen based text. Pessimists of e-leaming are also of the view that grven

the myriad of challenges that confront lecturers, such as lack of adequate skills to exeal® c-leaming
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confidently and in some cases, lack of appropriate resources and mfrastructure, “staff are “forcad’ down the
e-learning route as a consequence of management directives and misston statements The ereation of sound
pedagogic practice is often flawed or missing completely (O"Naill, Singh and Donoghue, 2004 313) This
has left stafl in a quagmire on the prospects of successfully implementing and achieving therr waching and

leaming objective.

In addition among other issues to be addressed within the universities should include the following
¢ Awareness, sensitization and training of stakcholders on ¢-leaming and e-content development
e Formulation and operationalization of appropriate ICT and e-learning policics
*  Adequate financial allocation for e-learning development
¢ Devclopment of ICT and ¢ leaming mnfrastructure 1o facilitate access to e-lcarning
e  Collaborations and partnerships in e-leaming
¢ Provision of learner support to students
e Introduction of compulsory ICT and e-leaming courses for students
e Top Management Support

*  Adoption of simpler open source learning management systems

What needs to be addressed in implementing e-learning?
As argued by Susan [D'Antoni (2002), potential e-learning providers should ask four questions about the

uscfulness of e-learning before implementation,
e Accessibility: for ¢-lcaming to have any impact, it must be accessible to the leamner (the first
priority is to provide ready Internet connectivity & access to a computer).
e  Appropriateness: the content should fit the leamers’ needs.
o Accreditation: accreditation in the country of ongin is one indicator of quality and provides some
consumer protcction.

o Affordability: opportunities offered by e-learning should be affordable in local contexts.

5.1 Projection for e-learning in HEIs
E-learning in education HEIs is experiencing unprecedented usage and development. Despite challenges

faced by HEls, e-lcaming has successfully managed to bring education to the doorstep of all those who
seck it. The need to create more conducive environment for leamners has proved to be a requirement for the
attainment of good results. Lecturers, to be able to conduct themsclves confidently, should receive
continuously training and upgrading of their pedagogical skills in accordance with the dynamic nature of
technology. Students, being the central focal point for 1IEIs, should have access to internet and e-lcarning
facilitics if they are to prove themselves and attain their goals. Institutional lcaders should continuously
adapt themselves to changing technological environments and inculcate a positive attitude to adoption and
implementation of e-lcaring within their institutions. Attitudinal aspects have been cited as determining

the success or failure of implementing e-learning in institutions. The prospects for e-leaming in HEIs
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remain bright, especially given the receptive nature that numerous Hils and mstitutonal leadershep have
and the optimism that students and kecturers hold of the future of e-learning in educations This has been
compounded by the preparedness of lecturers 10 mect challenges posed by the conunuous technological

innovations and their preparedness to learn new skills,

5.2 Conclusion

Despite the various debates on the adoption and implementation of ¢-lcaming as well as the accompanying
challenges, e-learning remains an indispensable pedagogical phenomenon in the 215t century and beyond
Its ability to cater for a myriad of students sceking educational opportunitics have made it the best medium
through which lecturers can interact with students anytime anvwhere. The utilization of ¢-learning has also
cut distances which students in conventional leaming institutions would have covered to access lecturers

and learning materials.

Incentives should therefore be accorded to HEISs to enhance e-learning facilitics within their institutions.
More financial resources should be devoted to the acquisition of resources and infrastructure for the
promotion of e-learning facilities and infrastructure in HEls. Attitudinal change should also be inculcated in
institutional lcaders to kecp abreast of technological innovations for their respective institutions for the

advancement of both their lecturers and students.

Grven that the challenges encountered by HEIs and the barners that inhibit the implementation of e-
leaming within mstitutions are common across the educational institutions, the obligation rests with
institutional leadership whose thrust should be focused on providing the necessary resources and

infrastructure with which to implement their respective institutional e-learning strategics.

Governments should also take it upon themselves to commit more funding for HEIs to be able to undertake
training programmes for academic staff, procure more computers and provide for bigger bandwidth for
different HEIs, This should be reinforced by a reliable internet and network system that docs not further
provide further challenges like crashing or getting offline at a time when students and staff need it most.

The large influx of students seeking tertiary education has also presented a challenge as HEIs have to
contend with these students, some taking part time classes. Through availing adequate tutors and
facilitators would help improve the situation. At the Universities the E-Leaming Department should have
facilitators on stand by to provide help to any e-learming-related problems throughout the year. The
Department should also deploy its trained staff to visit different departments in the institution to help

resolve any issues pertaining to the disbursement of e-leaming.

The problems associated with the wireless network should be addressed with the assistance of experts who
ensure that the system does not let down students and lecturers, and efforts to be made to increase the

number of access points where one can access the wireless facility.
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The rescarch depantment within the institutions should undertake researches on challenges that those who
utilize the e-leamning facilities within the institution encounter and bring these problems to the attention of
appropriate personnel for resolution.

Given the similarity of challenges within and among HEs, the solutions to e-leaming related challenges at

the studied universities can be applied to other HEIs in Kenya and in other developing countries

5.3 Limitations and suggestions for future research.

Some limitations or challenges were encountered in undertaking this research project. Lack of funds
hindered the rescarch to the extent that the study only concentrated in universities within Nairobi
metropolitan in which students, lecturers, administrators and ICT support staff were involved leaving out
the public who include students from other institutions, academicians and the general public who are also
the target users of e-learning contents. This could have brought about some biasness to the findings of the
research especially on some of construct of research such as internet access, awareness and relevance of
contents from the umversity. For instanee, internet aceess level was high which only involved respondents
in the selected Nairobi arca but this would be different if all targeted users of e-learning were involved,
Further research should be carmied out to include other higher leaming institutions in Kenya. Morcover,
further resecarch should be cammied out to investigate whether ¢-leaming investments contribute to the

realization of value.
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APPENDICES

Appendix 1

Correlation on key challenges hindering successful e-leaming implementation.

-—-=- PARTIAL

Zontrolling for..
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( 0)

p= .
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( 377
= .000
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( 377)
P= .001
CH 5 .4728
{ 371
P= .000
CH_6 1118
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= .015
cH_7 .4235
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cH 9 .1768
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P=

.194 P= .163 P= .369  Pp= .210 P= 484 417
* — Signif. LE .05
- CH_8 CH_9 CH_10 CH_11 CH_12
CH_2 .3441 .1768 .2593 .2754 .0444
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CH_12 .0815 .1689 .1702 .3340 1.0000
( 377 ( 377 { 377) ( 377 { 0)
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* - Signif. LE .05 '
CH_2-Student attitude; CH_3-Technical support; CH_4-Top management support; CH_S-Technical

experience and skills; CH_6-good connectivity; CH_7-High bandwidth; CH_8-Adequate
telecommunication; CH_9-Reliable power supply; CH_10-Acceptance to technological change,
CH_11-Finances

76




Appendix 2

PART1: E-leaming survey questionnaire for university students
Section A: personal Details

1. Name of the Umversity

2. Your faculty or department

3. pender:

Male female

4. Sclect your level of study
Diploma Undergraduate Postgraduate D

5. Which course are you taking at the university

6. Indicate the vear/stage of study

Section B(i): ICT facilities available in the University for students
1. In general how do you describe the availability of computers at your university”?

Very Inadequate madequate ncutral Adeguate very adequate D

2. What is the ratio of computer to number of students?

1:1 1:2 1:3 D ]:4D 1:5 OnepcrmorcthmﬁvcsmdanqD

3. How many hours in the average per week of the normal college hours arc you able to use computers and

related ICTs to your studies?
Less than 5 hours 6-10 hours 11-15 hours D 16-20 bours D

more than 20 hours '
4. Which of the following resources are available for e-lcarming at vour University?
Rating system:
1-Never  2- Vervrarely  3- Occasionary 4-Frequendy 5- Very frequenty
3

=Y

1 Personal Computers

11. Prninters

11, Projectors (1.CID)
. The internet
v Email

Vi Learning management svsiem

OO O On-
I
I[N I R
[
I

viL. Automated library services (E-Joumals)

Others (Pleasc specify).

Section B(ii): E-learning technology
6. Do you know what c-lcarning is?
Yes No
7. Have you ever attempted to use any e-leaming technology serviees?
Yes j No
8. What do you think of the value of e-leaming for teaching and leaming necd at the university?




Highlv invaluable D invaluable D neutral D valuable very valuable

9. Indicate the degree 10 which vou sgree with each statement relating to availlability of resources for ¢-

learning at your university by using the following rating svstem.

I Rating system:

I-Swongly Disagree  2-Disagree  3-Neutral  4-Agree 5-Strongly agree

| . Perception of availability of resources for e-learning

,t | [ Tz 3 4 5
' Stronglv Strongly
disagree Apree

There are resources available for me to use on ¢-lcarmin o4

for leamning

is (would be) easy 1o gain knowledpe in the use of e-

leaming for my Jearning

=

: : If I needed help on an tssue with e-learning, | know who

| 10 conlact.

Ireceived trainng on how to usc ¢-learning after Joming

the university.

10. How do vou rate the level of availability of resources in general at your university for effective e-

Jeaning implementation?

i: Very Inadequate I inadcquatcl:l neutral D Adcquate D very adequate [

11. How do vou indicate the availability of electricity supply at vour university in order to support e-

i Jeamning implementation?

| Very irregular irrcgufarD neutral Regular D rcgular D

Section B(iii): Use of ICT by Students for e-learning

12. To what extent do vou use the ICT resources for e-learnin g?
Rating system:

I-Never  2- Vervrarely  3- Occasionally 4-Frequently 3- Very frequently
1 2 3 4
1. Toprovide additional Jearning material on concepls D D ’ [
Learnt in class?
i.  Todownload notes from E-lcaming platform? D ' l ’ [
. Toupload assignments to vour lecturers on the E-leaming D D [

platform? .
13. Indicate the degree to which vou agree with cach statement relating to the usage of c-learning at your

untversity by using the following rating systcm.

Rating svstem:

I-Strongly Disagree  2-Disagree  3- Neutral 4-Agree 5-Strongly agree
Students’ perception on usage of E-learning
] 2 3 4 5
Strongly disagree Strongly Agre

B/jﬂlouz e-lcarming I would be unable 1o study L




-c£Tng 18 an important element of my course

~zxamg 1s one of a number of 1mportant components

Sy course

.Znd using leaming management svstems difficult

-ermng makes studving easier for me

L+ untversity 1s credible in the wayv it has
-Tkmented e-leamning system

Section C: Internet Access and usc in education

1. What is the availability of intemnet connectivity at vour unjversity”?

Very Inadequate Inadequate

3. Rate yourself with the internct connection at your university

Very satisfied Sausfied D Unsatisfied

NcutmlD Adcqunch Very alajuaw D

2. How often do you use internet for Jearning purposes.

Daily 3-4 days a week | ] 1-2 days a weck D Less than 7 davs a month D e D

Very unsattsfied D Ldon t koo D

4. How many times have you researched using free contents available on mtemet and downloaded

educational materials per semester.

None once

2-51mes D 6-10 tmes D uncountable times [:]

5. Please state the reasons which discourage vou from downloading educational materials such 2t hooka

Pdf documents and also online softwares. (uck all that apply)

_ ] Internet access 15 slow

| | Bandwidth is limited therefore I can’t downioad huge files

Accessibility Lo computers is a problem

6. How do vou agree or disagree with the following statement.

My university provides onlinc matcrials and useful links

Agree D Neutral D

Stronglv agree

7. How do vou agrec or disagree with the follewing statcment

The internet connection/usage fees that we are paving arc 1o hgh

Strongly agree l Agree D

Section D: Challenges of E-learning

1. In a scale of 1 10 5. indicate your degrec of agreement 10 the fallown

Neutral

of e-lcaming use. Strongly disagree (1) to strongly agrec )

Perceived challenges of e-learning use by students

Some one showed me how to do it first

¥

; -had the built in help {acility for assistance

v use of e-leaming is voluntary

i
Strongly disagree

_

Disagr

I can pet what T nced from the ¢-lcarning portal at the universitics web site

for rescarch through web

‘ )
Disagree D Strongly disayrec

Strongh dmpm‘D

"
¢ stalements relating 1o &ha

KTt




! Although it might be helpful, Using e-learning 1s not
compulsory in my faculty

The usage of e-Jearming 15 perunent to my vanous

leamng related 1asks
i —_—
i ! access WEBCT/BlackboardMoodie/ other learning

management systems nside the university for my

learming and research work

There 15 frequent loss of power

When the power gocs off there 1s a standby generator

When power poes off the generator automnatically

switches on
2. What do you forcsce as a imitauon of e-lcammg as a learning tool 1n vour umiversitv(tick all that app!

D Intemet connection (bandwidth)

D Access o computers

D Relevance and quality of e-learning materials

D others (specify)

3. To what extent, do you agree that the following are the challenges hindering successful implementation

of e-leaming at yowr mstitution?( 1 =Strongly disagrec 5= Strongly agree)

Instructor’s attitude

Student's altitude

Technical suppornt

Experts in instructiona) Design

LOoam-
HinniniNn?

Top management support

Technical experience and skills

JUoOOooc-

Good connectivity

High bandwidth

Adcquate telecommunications infrastructure J

Reliable power supply

Acceptance 1o technological change

UOOooooooogg-
Hinmnnsninninining

L0

Financial support

Thank you kindly for your time and effort in participating in this research, in case of any enquirics
contact the rescarcher as follows:

James M. Wamae )
Email: muwamv@ vahoo.com; Mobile No. 0722182394




PART2: Questionnaire for lecturers

E-learning survey questionnaire for University lecturers
Section A: personal details
1. Name of the university:

2. Gender:

Male Female

3. Your faculty and department

4. What is vour academic rank”
Professor Ass. Professor Senior LccmreD [ecturer

Graduate Assistant Others (specify)

Section B: Preparedness in terms of E-contents development and use
1. Do vou currently use e-learning as part of your programme delivery
Yes No

2. Please indicate the percentage of your teaching material that is in following forms?

%%
a. hand written form
b. electronic form
3. For the materials that are in electronic form, in which tormat are they?

Word document pPdf format PowerPoint slide D

AsS. LcclurcD

others (specify)

4. Have you attended any training on e-content development? Yes D No

5. Rate your willingness to contribute your own original academic work (¢.

project) to students and to other lecturers

¢. lecture materials, paper or

Very unwilling {:‘]
an

Very willing Willing Neutral Unwilling
6. Are there opportunities for professional development and training in e-learning? (Technology/skills
pedagogy/learning theory)
Yes No
7. Does your institution offer incentives for professional development and training in c-learning?
Yes No
8. Are there any IC1 support mechanisms to assist with e-learning activities at your institution?
Yes No
9. To what extent do you use e-learming:
Rating system 1- very often 2- often 3- never 4- rarely 5-1 very ;arely

i, To give students assignments, nOtes etc?

ii. To present difficult ideas clearly?

iii. Tomake a well organized presentation in class?

0 U

iv. To mark students work electronically?




o

ok T i e e

e e - L
.

v, Tocover more material in the sy Habus? l l ' I | [

10. What do you feel are the greatest benetlts from introducing e-learnina? (Please tick the 3 -

benetits)
1. Ability for students to learm at their own pace

i Communication

iii. Encouraging a deeper knowledge of the subject

iv. Helps build on specific skills

v. Ability to access trom anywhere / anytime

vii. Helps to organize and manage programmes

viii. Providing support for distance learning

ix. Other (please specify)

I1. How have your students responded to the use of e-learning?

Rating system: 1-Strongly Disagree 2-Disagree 3- Neutral d-Agree  5-Strongly agree

I 2 3 4 5

1. Very well

ii. Ok

iti. Some problems

iv. Paorly

12. What kind of experiences have you had with e-learning (choose as many as apply)

None

[ have seen colleagues using it

L attended a course on e-learning training

['am using it for teaching and learning

Lheard it from colleagues from another university,

Others (specify)

13. Ir} a scale of 1 to 3, indicate your degree of agreement to the following statements relating to v
learning for teaching. Strongly disagree (1) to strongly agree (5).

1. Content presentation is made much easier l [

ii. [ am able to present materia) in a way that helps
students learn.
iii. Iam abie to make the material more interesting

iv. I am able to stimulate the students to think

v. Tam able to present material in a more organized way

ryvrirs




vii lam able to develop the course content well D

vii. 1am able to upload the course outline and lecture notes ‘ D
e my students
14. Please indicate whether you agree with the following siatements on the importance and use of

E-lecarning: Rating system:

| I-Swongly Disagree  2-Disagree  3- Neutral  4-Agree $-Strongh agree
] 2 3 4 5
Strongly Strongly
disagree Agree

l am very satisfied with the e-learning when teaching.

1 fee] that e-learning contributes to the improvement of

teaching and learning, and is flexible to these needs.

! teel that e-learning encourages students to participate

more in class.

[ feel e-learning fits in well in the curriculum needs of the

- subjects taught by me

- I feel that the content of the application used for e-

learning is well presented and well organized

. I am very much willing to post my teaching materials to

| the e-learning portal.

I don’t feel comfortable in posting all my teaching

[
[
|
| materials to the e-learning portal incase another lecturer

accesses them.

Section {C) E-learning facilities available in the university for lecturers.
1. Which facilities of e-learning do you currently incorporate in your programmes? Please tick all that

applies in the first column, and upto 3 of the most useful in the second column.
currently use most useful (3}

For accessing programme content

(i) Providing general programme information

(e.g. module study guide)

(ii) Providing programme study materials

(e.g. lecture notes, ppt slides, interactive learning materisls)

(ii) Providing links to web resources
For communication and giving tutor support

(i) Taking part in programme online discussions/groupwork

(ii) Contacting other programme participants by email

On study matters

(it1) Assignment handling

(iv) Assignment feedback

(v) Online tutor-support




To use other e-learning facilities
(0 Providmy online tests quizzes D

(1) Encouragmg students o use the c-portfolio feature

th) Others (speeifyy e
2 Inaseale of ) o S indicate vour degree of agreement to the following statements relating to

availability of e-learning resovrees in the University. Strongly disagree (1) to stronghy agree (3

Perceived Lecturers® opinion on availability of e-learning resources in the Univers
e
4 .S

, I
]J Stronglv

|
i

| E

|

' |

! |

s
¢ The university has been able to acquire enough e-leaming l

disagree

technologies for teaching and learning (TV,Radio.

eie)

f
]
{ ;
’ CD'DVD. Web based technologies, ¢-learning platforms
f

* E-learning resources in the university are enough for all
j the students and lecturers o use in teaching and leaming

fj}d are available when needed.

| My department head and faculty/school dean are very
! [ supportive of using e-tearning {for teaching, leaming and

e e ——— e

res¢arch
| Guidance is available to me on how to use e-leamning

| resources in the university

! I'A special person (group) is available for assistance with |
’ the e-learning use in teaching, learning and research
Management of the university think that [ should be using
the e-learning resources in the university for teaching,
learning and research

Section D (i) Challenges of E-learning
I.Inascale of 1 to 5, indicate your degree of agreement to the following statements relating to cha
of e-learning use. Strongly disagree (1) to strongly agree (5).

Perceived challenges of e-learning use by Lecturers

I 2 3 4 [ 5
Strongly Stront
disagree Agree

| find using the e-leaming to be easy
The actual process of using e-learning is pleasant because
it makes my work easier

My use of e-learning is voluntary [
The Dean/HOD does not require me to use e-learning in T

my teaching
Although it might be helpful, Using e-leamning is not
compulsory in my faculty
In my teaching and learning, Usage of e-learning is
important

]

In my teaching and learning, Usage of e-leamning is




srevant

Theusage o e-learning is pertinent 1o my various

zaching and leamine related tasks

Jaceess WEBCT Blackboard Moodle other learning
Tanagement systems inside the university for my

eaching. learnine and research work

i
i

!
|
t
|

[ use e-learning system to upload on-line syllabuses,
scture notes. tutorials. tests. quizzes and course material

|
j

I

L

2. What - if any — do vou think are the greatest barriers o vour successiul

four that you see as the most important to overcome.

Lack of technical training

Lack of awareness of e-learning benetits

Reliubility of the technology

Lack of tutor support / contact

Ease of use of the on-line learning system

Time to prepare materials

Additional resources required for development

Management encouragement

Student attitudes

Greatest Barriers

U000 OO0 0O O

delnvers of e-dearmny™ Tick the

Other (please specify)

3. How significant a challenge is it for IT to support students” online distance courses with technology

activities, in the following areas? [rate each on a scale of | - 5, where

1 = not a challenge, 5 = very significant challerge.]
1 4 5
Nota Very significant
challenge challenge

Student lack of knowledge about technology

Network access/ usage problems

Ltilizing online course technology

Ltilizing online course applications/tools

KLeeping up with students’ demand to implement

:merging/cutting-edge technology in the classes

ternet connectivity and low bandwidth




4 To what extent. Jo vou agree that the following are the challenzes hinderning successiulampleme
of e-learning at sour institution( 1= Strongly disagree 3 Strongly agree)
| 2 3 4

A

Instructor’s atutude

Student's altitude

Technical suppoert

Top management support

Technical experience and skills

Good connectivity

High bandwidth

Adequate telecommunications infrastructure

Reliable power supply

Acceptance to technological change

Remuneration

5. Do you have any comments that you would like to make about any general issues concerning e-le

implementation in Kenya?

Thank you kindly for your time and effort in participating in this research, in case of any enq

contact the researcher as follows:
James M. Wamae

Email: muwamy@yahoo.com
Mobile No. 0722-4823%4
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FARTI: Questionnaire for administrators

E-learping survey questionnaire for University Administrators
Section A: personal details
1. Name of university:

2. Gender:

Male Female

3. Highest academic gqualificason antained

First degree Masters PHD

Others (specity)

Section B: General information about the university

i. Docs your university otfer online leaming? Yes No

2. What year did your institurion begin to offer ¢-learning courses?

Pre - 2006 2006 2007 2008 2009 2010

Not yet

3. What is the total cost of your internet aceess as a percentage of the total expenditure to your institution
per year?

Less than 5% 5-9% 10-19% 20-29% More than 30%

4. What is the estimated percentage of total courses offered by your institution during the 2009-2010
academic years that were online distance learning?

Less than 5% 5-9%% 10-19% 20-29% Greater than 30%

Don’t know

5. What is the estimated percentage of faculty members who taught courses using e-leaming in the 2009-

2010 academic year

Less than 10% 11-20% 21-30% 31-40% 41-50%

More than 50% Don’t know

6. Identify the academic fields that require the most e-learning support for the subjects offered in any given

academic period

Sciences Art based subjects Mathematics| Business studies Law]

All Subjects

7. Are there opportunities for professional development and training in e-learning (Technological/skills and
pedagogy/learning theory)
Yes No

8. Does your institution offer incentives for professional development and training in e-leaming? (Time ofT

and training in e-leamning)
Yes No.

9. Are there any ICT suppert mechanisms to assist with e-learning activities at your institution?

Yes No.

10. Which of the following statements best describes how the central IT staff is organized to provide

technical support to students for e-leaming today?
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Suppert s provaded by sylalicons who ,;\nd pant ot ther tume on thes tiash

CSupport iy provided by some statlers dedicated 10 this tash :

i There are groups or departments that suppen students ] J
ment: M) asntution encourazes nsiructors (o incorp

11 Towhat deyree do sou agree wirth ths state

wechnolowy into instruction?

Strongly agree

Neutral Agree
corate technologies into instruction? [Chec!

Strongls Disagree Drsagree

12. How does your institution encourage insiructors (o int
that apply]

Release time

Stipends

Special consideration for promotions or tenure

Mandatory with no special considerations

No institution practices

L0000

Other policies (please specify)
13. To what extent do you agree with the following statement about instituti

onal spending for suppor

instructors’ IT and instructional needs for e-learning courses?

Our spending in support of online distance courses is adequate
Disagree Neutral Agree Strongly agree [

Strongly Disagree

Section C(i): ICT facilities available in the university for supporting e-learning.

1.Ina scale of 1 to 5, indicate your degree of agreement to the following statements relating to availa

of ICT facilities in the University. Strongly disagree (1) to strongly agree (35).
! 2 3 4 5

Strongly disagree Swtongly

The university has been able to acquire enough ICT
resources for teaching and learning (PC's, Printers,
Projectors, photocopiers, internet, Learning
management system etc}

ICT resources in the university are enough for all the

students and lecturers to use in teaching and learning

ICT resources in the university are available to

lecturers and students when they need to use them

Guidance and training is available to lecturers and

students to use e-learning resources in the university.

A special person (group) is available for assistance

with the ICTs use in teaching, learning and research

Section C(ii): University Support
2. Ina scale of 1 to 5, indicate your degree of agreement to the following statements relating to support
provided towards e-learning for teaching. Strongly disagree (1) to strongly agree (5).
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Strongls Agree

Administrators that influence policy decisions consider |
e-leaming as impontant for teaching and learning in the ’
;

universin

The administration supponts and allocate resources for
the adoption and implementation of e-learning in

teaching. learning and research

The administration 1s very supportive of using ¢-

leamning for teaching, leaming and rescarch

The Vice chancellor influences ¢-learning development

and use in our university

Our university VC has a clear ICT visionary leadership

that influences ¢-leaming development

Section C(iii): University Readiness

3. Ina scale of 110 §. indicate your degree of agreement to the following statements relating to University's

readiness towards e-learning for teachina. Strongly disagree (1) to strongly asree (3).

!
Strongly

disagree

Strongly Agree

The university generally supports and actively promotes strong

leadership, invests in training and experiment with the e-learning

The university generaily provides adequate funding associated

with ¢-leaming services and cquipments.

The university has an ICT policy in place that guides the use of

ICTs in teaching and learning

The University has institutional policy frameworks to support e-

learning projects?

The university is generally aware of the concept and benefit of e-
learning and willing to allocate new responsibilities

(practitioners, technical and administrative personnel etc)

Section D(i) Perceived Challenges of ICT Adoption and Implementation of E-Learning by

Administrators

1. In a scale of [ to 5, indicate your degree of agreement to the following statements relating to challenges
of e-learning implementation. Strongly disagree (1) to strongly agree (5).

Strongly disagree

2

5
Strongly Agree

‘There are always tunds allocated for the implementation of e-

learning in teaching and leamning

There is a clear university policy on the evaluation of teaching

.fffectiveness using e-learning




There are dilticultaes 1n umplementny the unnersity 's 10T

policy

KENE T provision ot internet connection bandwidth to the

university is adeyuate

The gorernment s active in seting up the itrastructure to

i . ) )
| increase ¢-learming use in cducarion

The government zero tax nilts on ICTs and this awds ICTs

adoption and ¢-learming implementation in teaching and

fearning in the university

3 Plcase rate the following key challenges that your institution faces in supporting students in their uses

technology: [rate each ona scale of 1 - 5, where

1 = not a signiticant challenge.

S = very significant challenge.]

Not a significant

chalienge

ta

4 5
Very

challe

Responding to increasing technical support demands

from students

Responding to increasing pedagogical support demands

from students

Maintaining current technical infrastructure

Securing adequate funding to handle demand

Maintaining a standard network/user platform

Praviding 24 x 7 support

Upgrading classrooms to enable technelogy use

3. How significant a challenge is to support instructors’ e-learning use in the following areas? [Rate each

onascale of 1 - 5, where 1 = not a challenge, 5 = very significant challenge.)

|

! 2 3 5
Nota Very significant
challenge challenge

Faculty’s lack of confidence to use technology in
teaching environment

Inconsistent technology: platforms, tools, sottware vary

E—

Keeping up with instructors’ demand to learn

—

emerging/cutting edge technology

Unreliable technology: low bandwidth, Internet’ Network

disconnection during teaching session.

—

Instructors’ fack of knowledge about how 1o design

courses utilizing technology to promote learning.




4. Please rate the following hey chabienges that sour institulion faces in supporting instructors in therr uses

of technology  [rate eachona scale ot | - 5. where

I = nota challenge, 5 = ven wigmifreant challenge.
| P! (3 4 5
| ! | : -
i s Nota . Very significant
b t R
¢ : .
'{ i’ challenge | , challenge

L
Responding to increasing technical support demands

from instructors

|

|
o
|
|

Maintaining current technical infrastructure

—_

l
|
|
!

Maintaining a standard network user platform

j‘ 2
|
|
!
l
I

Securing adequate tunding to handle demand r

requirements

- Providing 24 x 7 support

i
i
Creating/oftering easy-to-use tools to decrease support {

Upgrading classrooms to enable technology use

5. To what extent, do you agree that the tollowing are the challenges hindering successtul implementation

of e-learning at your institution™(1 =Strong|ly disagree 3= Strongly agree)

1 2 3

4
Instructor’s attitude ’
Student’s altitude D I

Technical support

Experts in instructional Design L

Top management support

Technical experience and skills

Good connectivity

High bandwidth

Adequate telecommunications infrastructure

Reliable power supply

Acceptance to technological change

Remuneration

Thank you kindly for your time and effort in participating in this research, in case of any enquiries
contact the researcher as follows:

James M. Wamae

Email: muwamy@yahoo.com

Mobile No. 0722-482394.
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Appendix PART4: Questionnaire for ICT Technical Personnel
This part is to be answered by University ICT Technical Personnel.

Section A: personal details

b Name of theunnmversin e e

2. Designauon ol respondent .

3. Please indicate your professional qualification in 1CT

Certificate Diploma Degree ' Masters I

Section B(i): University ICT infrastructure and Connectivity

1 Please complete the table below regardmy PCs at your institution.

PHD

; How many PC do you have at your institution? I Number

I

: Total number of PCs !

( Total number ot networked PCs

| Total number of PCs with internet conrection

i Total number ot PCs dedicated to students

 Total rumber ot PCs dedicated to lecturers/ rescarchers

|

[F Total number of PCs dedicated to admimistration

2. Does your institution have a scheme(s) to provide teaching/ rescarch staff with personal PCs or laptops

(c.g. loan or lease scheme, negotiated contract with private provider, etc.)?

Yes No

[f yes, please briefly describe the scheme(s):

3. Does your institution have a scheme(s) to provide students with personal PCs or laptops?

Yes No

If yes, picase briefly describe the scheme(s):

4, How many servers does your institution have in TOTAL?

5. Does your university have at least one data server dedicated as education digital content epository?

Yes No

If yes, please state the average storage space available on the servers

6. Does your university have a dedicated server room(s)?
Yes No

If ves, please complete the table below.

Yes

No

a. Does the server room(s) have air conditioning?

b. Does the server room(s) have electrical backup?

It yes, what type(s) of electrical backup does the server room have? (Please tick all

types that apply)

1. Generator

ii. UPS

iit. Solar

tv. Other, please specify
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8. Does vour tniveran c.".lcrr-rm.' network suthicrently connect all campus premises including a

k .
\ othices and buldinas?

; | ' . - .
i Stronely avree D :\‘_‘FL‘CD Neurrad D DIS;l‘__’l’L‘L‘D Strongly disags

9 What is the averaze speed bandwidth of universities internet connection?

'I‘. 10, Do all ottice and teachmyg research buildings at vour institution have Local Area
Networks (LANs)? Yes No
1 IENO. what percentage of buildings DO have LANS? %o
i1 HF some buildings have LANs, what type of LAN connections is used? Please tick all that apy
{J Type of LAN

! i ’ Fiber opuc

D Copper (10base t or 100base T)

! Wireless

;! 12. Please compietc the table below regarding internet connectivity.

In the second column, please tick the type(s) of physical connection to the internet that your insti
Please tick all the types that apply. In the last two columns, please indicate the uplink and downli
of each type of connection that your institutions has.

Type of physical connection Uplink speed | Downlink speed |

Leased Line (fiber)

Leased Line (wire)

Leased line (wireless)
VSAT
LDial up

LOther, please specify J
13. In the table below, please indicate the MONTHLY bandwidth COST and CAPACITY for eact

of physical connection to the internet that your institution has.
Monthly bandwidth CAPACITY Monthly bandwidth CC

Type of physical connection

Leased Line (fiber)
U_eased Line (wire)
Eeased line (wireless)

Bial up ]
} Other, please specify I

14, In the table below, please indicate the ways your institution uses its internet connection.




e L

Ways that yeur institution uses its internet connection:
———
General internet browsng

D Video conlerenang

- Vowee over mternet protacel (VOLP)

—_— e e e . S em s el o .

- Blectrone manl (emanl)

‘ ——— — e -
. Research

L B ———
PoE-learming

! i

— ———

It you ticked the e-learning box. please brictls desenbe how the Internet 1y used tor eearmny at vour

i
'
| institution:

Other. please sbccir'_\':

Section B(ii): ICT Management
I. Do you have a dedicated’ centralized [CT unit? Yes D NO D

2. Do you have a dedicated, centralized E-learning unit? Yes No D

[fyes, is the E-lcarning unit separate from or part of the ICT unit?

Part of the ICT unit D Separate D

3. Are there any donors who pay for, or have paid for, any ICT systems and services?

ve ][]
[t yes, please name the donor and describe the scrvices paid for.

Name of Donor_

Services paid for

4. Does your institution have any of the following policies/ plans?

No

Boh‘cy/plan Yes

tcr Policy

! E-learning policy

ICT Strategic Plan

i

!
! Acceptable Use Policy (AUP) for ali users

trivacy Policy

ICT Security Policy

Bandwidth Management Policy

N .

[Open Source Policy




6 Bandwidth manavement monitoring

A Dovou monitor vour internet bandwidth? Yes No D

Ifves, what tools systems do vou use to do this? - o

b. Do you hase any bandwidth managenent solutions in place? Yes No
¢ Do you monitor your campus network backbone? Yes No
I ves, what tools: systems do you use to do this? -
7. Procurement o [CT cquipmcm.s
No

a. Do vou have ICT standards for alt hardware and software?  Yes

8. What are the top 5 challenges tacing the ICT department at your institution?

Section C(i). E-learning Training and support offered

I. Does vour institution have any e-learning initiatives underway or planned?

Yes No
If ves, please brietly describe the e-learning initiatives that are underway or planned at your institution:

3. Do you have any curriculum for training university lecturers in ¢-content developments?

Yes No [:‘

[f yes, what does the course entail?

4. Does your institution provide teaching staff with professional development courses on how to use E-

leaming? Yes No
5. Does your institution provide basic IT training for teaching staff?

Yes D No ’ :
- No

6. Does your institution provide basic [T training for ALL students?  Yes

7. Does your institution provide basic IT training only for students in SOME departments/ taculties?

Yes No

If yes, piease indicate which departments/ faculties provide basic IT training for their students:

8. Of the instructors who deliver online distance leamning, what is the estimated percentage ot instructors

who request [T support for those activities?

25-49% 50 —74%

None Less than 10% 10 - 24%6

don’t offer online distance courses

75 -99% 100%% don’t know

Section C(ii): Existing online learning and open learning facilities
Yes No

1. Does your university offer online learning?

2. When was online learning started at your university?
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Proprictars softwary
Open souree soltware l
Onhers (specity)
6. Which, i any ol the Tollowine s pes of Information Manazemert Systems (IMS) does sour instution

currently have imstalled?

[ Installed |
Type of IMS W ll’Yc's, Please name the system and |
! | ¥ersion |

|

i

l

erudcnl management N : ‘
i

Student registration

Financial \ i

ERP : g

Learning management f

A !
! J
Human resources [ ’

Library |
L

Other. please specity: |

7. Rate the existing c-learning system in your university in terms of the following design issues (tick

appropriatelv)

Very high i High ’ Medium ‘ Low T\’cry low

Scalability (score high if it accommodate a lot of contents

Flexibility {score high if it is easy to update)

Usability(score high if users can easily accomplish tasks

> g. searching contents)

Reliability (score high if error rate is low)

nteroperability (score high if support many ditferent

ools e.g. authering)

security (score high if the system is secure)

\ccessibility

ase of use

8. Which of the following describes your university’s online learning management system (tick all that
apply)
Course authors produce the matcerials tor online learning using templates in specific format
E] Online technical team assists in collecting and preparation of contents for uploading to online system
Course authors can directly access and update their course contents any time using course authoring tools
:] available on leaming management system

l Online technical team manages the online leaming contents



Sl which toraat is your univeraty unling contents thick i that spplsy

Fentual [ | Aude \r'idcu]
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Others (spe

10, Thive sou inchuded any site aecess tracking mechanism o check on how much your onlime site s siited

by students Yes No

Ifves. picase brietly describe the mechanism I

1. What do s ou think is the weakness of your online learning inlrastructure?

12. To what extent. do you agree that the following ure the challenges hindering success{ul implementation

of e-learning at your institution? (1=Stongly disagree $= Stronaly agree)
2 3 4

]

[nstructor’s artitude

Student’s altitude

l ]
L
]

Technical support

Experts in instructional Design

Top management support

Technical experience and skills

L]

Good connectivity

High bandwidth

Adequate telecommunications infrastructure

Reliable power supply

Acceptance to technological change

Financial support

13. State some of the challenges you anticipate in e-learning if implemented on your university’s available

infrastructure.

14. How do we address some of the challenges that you have stated.

Thank you kindly for your time and effort in participating in this research, in case of any enquiries

contact the researcher as follows:

James M. Wamae

Email: muwamy@yahoo.com Mobile No. 0722-482394.
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