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Abstract: E-learning is Learning that is supported by use of electronic technology aided by computers. Emphasis on teacher centred
teaching could be changed to student centred with the emergence of using E-learning technologies in schools thus creating an
environment that is interactive and interesting for learning. A pedagogical shift has been facilitated by E-learning entailing an
interaction between learners and Teachers in education. Despite the various studies conducted on E-learning, adoption of E-learning
technologies in public secondary schools in Kenya is far from being realized. This begs into the question as to how ICT infrastructural
factors influences the adoption of E-learning in secondary schools. This study filled this gap by analyzing ICT infrastructure as the key
factor influencing E-learning adoption in public secondary schools in Kenya. A broad understanding of this factor is important to the
policy makers who can embrace it to enhance the adoption of E-learning and suppress the barriers of its adoption. A cross sectional
descriptive survey was carried out using both qualitative and quantitative methods and a census done on 8 public secondary schools in
Kiambu County. Data was collected using both questionnaires and semi-structured interview guide. The study established that most
schools had low investment in ICT infrastructure due to high costs of computer hardware, software and related accessories. The
adoption of E-learning implementations has resulted in the need for development of new skills and competencies among Teachers as
most Teachers who have been teaching in traditional methods are not technologically literate and sometimes may even resist because of
the worry about losing their jobs if E-learning is implemented, because of their inadequate skills. The study recommends that there is
need for schools to have E-learning infrastructure included in the financial plans to cater for maintenance and expansion of the ICT
infrastructure . (297words)
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Students ICT capabilities appear to be the emphasis instead
of other subjects skills and application of ICT knowledge.
Keengwe, & Onchwari, (2011) notes that adoption and use
of E-learning tools in learning and teaching by Teachers is
lackluckster in spite of improved and substantial E-learning
infrastructure (computer labs, connection to Internet,
availability of educational software, etc.) and rapid growth

1. Introduction

E-learning refers to the purposeful use of electronic systems
in support of learning process. It is supported by electronic
hardware and software either online (synchronous) or offline
(asynchronous, (Allen, 2003; Garrison and Anderson, 2003).
It can be delivered as self-paced or instructor-led, either

individually or on a small or large group basis and can be
used as a hybrid to the face-to-face format, or exclusively in
open and distance learning (ODL), offered through
electronic media such as CD-ROMs, mobile phones,
Television, Video Conferencing (VC), e-mail, interactive
TV and satellite among others. Different kinds of online
learning can be enumerated as: Web supplemented; Web
dependent; Mixed mode which involves online discussions,
assessment, online project/collaborative work replacing part
of face-to-face teaching/learning and Fully online, (Garrison
and Anderson, 2003). E-learning is of great significance in
education because it raises the quality of education and
makes teaching and learning an active process connected to
real life in a networked society when used appropriately
(Zaman, Shamim & Clement, 2011). Various studies
indicate that E-learning technologies use and adoption can
enhance collaborative lifelong learning actively, heighten
motivation of students, provide better information
accessibility, deepen understanding and sharing of the
working resources, help creative communication and
students thinking (Khan, Hasan & Clement, 2012). Put
differently, the way learning and teaching is done in schools
seem to be changed by ICT.

in access of E-learning materials. It seems that their
attention towards E-learning and skills remain a challenge
for their adoption and use of the technology efficiently in the
classroom.

A high investment in Information Communication and
Technology (ICT) leads to a general efficiency of capital
and labor use as it is evident in Australia and United States
(Pilat, 2003). Socio-economic development can be enabled
by proper ICT infrastructure. Examples from the developed
world where significant investment in ICT had major
impacts includes increasing the United States Gross
Domestic Product (GDP) by 7.8%, 8.0% in the United
Kingdom (UK), 8.3% in Singapore and 8.4% in Australia,
all such developments are linked with improved
productivity, competitiveness and citizen engagement
(Bhavnagar, 2005).

ICTs have the potential to improve delivery and access to
education and health and creation of job opportunities. This
increases effectiveness and accountability of government,
business and non-profit making organizations which in
totality contributes a conducive environment of socio-
economic development (Morawaczynski &Ngwenyama,
2007) .
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Faster rate of growth in economy can be achieved through
use of ICT as a major factor driving economic policies of
worldwide economies.

Examples that show how perverse ICT has become with vast
implications on the growth of economy at the macro and
national levels include elements such as rapid diffusion of
digital platforms like mobile telephony, broadband networks
and Internet (Morawaczynski & Ngwenyama, 2007).
Education is one of the areas where use of electronic
technology provides tangible benefits. Use of technology in
and for education is now seen worldwide both as a necessity
and an opportunity (UNESCO, 2009). It plays a great role in
the three fundamental aspects of education policy that is
access, quality and cost.

ICTs increase access to education through distance learning.
They provide new and innovative means to bring
educational opportunities to a greater number of people of
all ages, especially those who have historically been
excluded such as the population living in rural areas, women
facing social barriers and students with disabilities
(UNESCO, 2009). The use of ICT in education promotes E-
learning. E-learning is the amalgamation of modern
technology into the classrooms which can sometimes
include learning that is completely independent of mediation
(Voogt & Knezek, 2008). It involves use of Interactive
multimedia, Internet based learning (online), Computer
mediated learning and campus portal access to institutional
processes and resources (Taylor, 2001).

2. Status of E- Learning in Education in Africa

In education sector, ICT role has been realized by countries
in Africa. Education ministers meeting at first African
ministerial roundtable on ICT for education, training and
development in Nairobi June 2007 emphasized the role of
ICT in promoting development especially in rural areas
(Farrell et al, 2007) . Farrell (2007) summed the state of
infrastructure in Africa regarding to access to ICT
infrastructure as lacking, upscale and below par.

His study revealed the average of African University has
bandwidth capacity equivalents to a broadband residential
connection available in Europe and pay 50 times more for
their bandwidth than their educational counterparts in the
rest of the world. The survey revealed that access to ICT in
schools is poor; computer laboratories are ill equipped with
an average of computer to student ratio as 1:40 and low
Internet connectivity.

In particular Sub-Saharan Africa is missing out of the boons
of ICT and therefore its population is missing out on better
education. (Shafika, Irene and Thomas, 2006). There are
several initiatives in Africa to promote use of electronic
technology in education.

One of the initiatives is Nepad’s E-schools project, a
multicounty, multi stakeholders continental initiative to
impart ICT skills to Young Africans and improve the
provision of education in schools. The goal of Nepads E-
initiative is to have all schools implementing use of ICT in
10 years.

The other initiative is African Virtual University (AVU)
which is among the first projects of e-learning to be
implemented in higher learning institutions in Africa.
Continuing and tertiary education access in universities of
Africa is what AVU calls for expansion by exploiting
academic resources globally and training academicians for
material preparation for development in universities of
Africa (Nafukho 2005).

A study by Awoleye and Siyanbola (2007) to assess the
readiness of students in Nigerian universities for E-learning
adoption revealed that about 80% of students have access to
computer systems, 91% have access to Internet and
communicate via the Email while 96.6% of the Teachers
have access to computers and use Internet. These studies
have mostly considered universities with little attention on
other education sub-systems. This study seeks to fill the gap
by looking at E- learning in teacher training colleges. In
Zimbabwe, lecturers in universities have plodding up take of
E-learning because of deficit in awareness of preparedness
and facilities of E-learning to some extent ( Lockias and
Daga, 2008).The results also showed that insufficient
infrastructure in universities hampered the preparedness of
universities to use E-learning.

3. Research Hypothesis

This study collected and analyzed data to test the following
hypothesis:

Ho:: ICT infrastructure has no influence in adoption of E-
learning technologies in public secondary schools in Thika
West district, Kiambu County

4. Conceptual Framework for the Study

ICT infrastructural factors collectively influence the
adoption of E-learning. some of these factors include the
cost of hardware and software, internet connectivity and the
actual implementation of E-learning in public secondary
schools.

Costof hardwars -
and softwars

E-lzaming
®  adoption

Intemet connsctivity -

E-leaming implementation

5. Methodology

A descriptive survey research design was adopted in this
study. This is because it is an attempt to collect data from
members of the population in order to determine the current
status of that population with respect to one or more
variables in a particular study (Mugenda and Mugenda,
2003). The target population was drawn from all the
Principals and Teachers of all the 8 public secondary schools
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in Kiambu County. Stratified simple random sampling
which involves dividing the population into distinct non
overlapping subgroups (strata) according to characteristics
of roles (The strata was made up of Principals and Teachers)
and then a random sample was selected within each
subgroup. This was used to obtain study sample, as this
ensured that a representative sample is picked from each
stratum thus ensuring that the research findings were able to
be generalised. To this end, the study used a sample of 50%
of the target population which gave a sample size of forty
eight (48) respondents consisting of principals, deputy
principals and Teachers. The data collected by use of the
questionnaire was first thoroughly edited and checked for
completeness and comprehensibility. Quantitative data was
chronologically arranged with respect to the questionnaire
outline to ensure that the correct code was entered for the
correct variable.

Data was then cleaned, tabulated and analyzed with the aid
of Statistical Package for Social Sciences (SPSS 22.0). The
study used both descriptive and inferential statistics to
analyze data.

6. Sample Population

The sample frame is a complete listing of all the sampling
units or elements that can adequately represent that
population (Brook,2013). however, there is no such
complete formal list that can adequately satisfy a researcher
as sample frame (Brook 2013; Orodho, 2012). In such
instances, a researcher will develop a sample frame that
produces a representative sample of the population elements
with the desired characteristics of attributes.

A stratified random sampling technique was used to select a
total of 8 schools from 16 public secondary schools in Thika
west district. From each of the sampled schools, a principal,
3 Heads of departments and 3 Teachers were purposively
sampled yielding a total size of 48 subjects for the study.

7. Discussion of Results

34.4 34.4 34.4 34.4

15.6
12.5 1213.5 12.5

6.3 6.3
3.1 3.1

15.6 15.6
12.5
9.4

Table 1: Response rate

Response category |Frequency |Percentage
Responded 40 83.33

Did not respond |8 16.66
Total 48 100

The study above shows the total number of the respondents
who responded and those who did not respond. The total
questionnaires that were distributed to the field were 48, and
out of these questionnaires, 40 questionnaires were returned
duly answered which represent 83.33% of the total
questionnaires that were administered to the field, while 8
questionnaires which represent 16.66% were not returned.
From the table above it can be concluded that the response
rate was good.

Table 2: Gender of respondents

Frequency | Percent | Valid percent
Male 14 35 35
Female 26 65 65
Total 40 100 100

According to the above study the total number of males who
responded was 14 representing 35% of total respondents
while females were 65%. From Table 2 of the study it can be
concluded that the majority of respondents were females.

Table 4: Respondent category

Frequency |Percentage | Valid percentage
Principal 6 12.5 12.5
Deputy principal 8 16.6 16.6
Teacher 32 66.66 66.66
Total 48 100 100

The above study shows the category of people who
responded among sample category. 66.66% of teachers
responded, while 29.1% responded for both principals and
deputy principals. From table 4, it can be concluded that that
there was a good response rate across the sample categories,
hence a fairly representative response.

34.4

156 No response

Agree
to some little extent
Disagree

Strongly disagree

Figure 1.1: Cost of ICT infrastructure
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As indicated in the figure above majority of the respondents(
34.4%) agreed or strongly agreed that the cost of computers,
network components, high-end enterprise servers and e-
learning software have slowed down the uptake of e-
learning in their schools respectively. While 34.4 and 28.1%

60 56.3

of the respondents disagreed that the maintenance and cost
of hardware and software is a deterrent the adoption of e-
learning respectively.

4 No response
Strongly agree
3
2121.9 »» Agree
2 18.8 15_168'8 To some little extent
12.5 12.5 125 .
9.4 9.4 Disagree
1 6.3 .
3.1 3.1 3.1 Strongly disagree
Use of emai Ability to connect Internet speed Wi-fi availability

to internet

Figure 1.2: Connectivity to the Internet

As shown in the figure above 43.8% of the respondents
strongly agreed that the use of email for educational
purposes was appropriate, 56.3% of the respondents strongly
agreed that connecting to the internet enabled them access e-
learning resources, 25% strongly agreed and still another
25% of the respondents agreed to some little extent that the

speed of internet connection in their school was very fast.
50% of the respondents indicated that they had Wi-Fi
connection in addition to the cabled internet.

FIGURE 1.3

Submission of student’'s assignments via email

S0

Percent

Mo response

es Mo

Submission of student’'s assignments via email

Figures 1.3 and 1.4: Submission of assignment through emails and its effectiveness

As shown above, 75% of the respondents indicated that their
students did not submit their assignments through email.
And as indicated below, of those who had assignments being
submitted through email, only 12.5% were effective, while
78.1% did not respond.
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Effectiveness of the arrangement

Percent

Mot effective

No response Effective

Effectiveness of the arrangement

Figure 1.4

Availability of school website

100

60

Percent

407

Mo response Yes Mo

Availability of school website

Figure 1.5

100

90

87.5

B No respone

M Yes

Admissions  Staff emails Student Course Others
emails content
Figure 1.6

Figure 1.5 and 1.6: Availability of school website

As shown in the figures above, 87.5% of respondents
indicated that their schools had websites, of those, 59.4%,
37.5%, 31.3%, 43.8% indicated that the the information
posted on the websites was on admissions, staff emails,
student emails and course content. While 12.5% of the
respondents indicated that other type of information was
posted such as school motto, vision, and previous academic
performance.

8. Conclusion and Recommendations

The study established that most schools have low investment
in ICT infrastructure due to high costs of computer
hardware, software and related accessories. The adoption of
E-learning implementations has resulted in the need for
development of new skills and competencies among

Teachers as most Teachers who have been teaching in
traditional methods are not technologically literate and
sometimes may even resist because of the worry about
losing their jobs if E-learning is implemented, because of
their inadequate skills. The study recommends that there is
need for schools to have E-learning infrastructure included
in the financial plans to cater for maintenance and expansion
of the ICT infrastructure.
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