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ABSTRACT

E-learning is increasingly becoming common in higher education institutions due to the poten-
tial benefits deemed to be derived from its exploitation. Accordingly, the Kwame Nkrumah Uni-
versity of Science and Technology (KNUST) has employed a range of technologies and tools to
allow and enhance e-learning within the University. However, there is absence of documentation
describing the extent of utilization given the problems of teacher/student inabilities in ICT
among others. Moreover, the specific teaching and learning activities that incorporate e-learning
have not been addressed by previous studies. This paper reports on the e-learning environments
of KNUST, with particular focus on utilization and experiences. Data for this study was extract-
ed from the KNUST-based Building Stronger Universities (BSU) project. This included 1,145
participants being educational managers, teachers, IT experts and students of the university.
Test of proportions, count regression analysis and graphical procedures were employed to imple-
ment data analysis. The study revealed that utilization of e-learning was high, particularly
among the student (97.8%) and teacher (64.3%) participants. Results from the count regression
model showed that students from College of Agriculture and College of Engineering more fie-
quently use e-learning compared to their counterparts from other colleges of the University. The
e-learning experiences among teachers and students are outlined and discussed, few are: use of
online video lectures, public address system for lecture delivery, use of e-journals for accessing
articles and delivery of course materials through emails. The study contributes to understanding
of the extent of acceptance and application of e-learning in Ghanaian on-campus higher educa-
tion, using KNUST as a case study.
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INTRODUCTION in higher education is well acknowledged to
The use of Information and Communication afford potential benefits including widening
Technologies (ICTs) in the form of e-learning  access to education and information, reducing
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costs, improving quality of education and en-
hancing collaboration, pedagogical skills and
academic performance (Oye, et al., 2012;
Rodgers, 2008; Sife, et al., 2007; Andersson
and Gronlund, 2009). Owing to this enormous
potential, the Kwame Nkrumah University of
Science and Technology (KNUST) in Ghana
has employed a range of technologies and tools
that allow and enhance e-learning within the
university (Marfo and Okine, 2011). An ap-
praisal report on e-learning confirms that
KNUST has been working with e-learning
since 2006 (Larsen and Rytkenen, undated).
Today, the University has installed a third gen-
eration (3G) data network to enable students
and teachers access e-learning platform any-
where on the University’s campus (Agyekum,
et al., 2014). However, there is an absence of
documentation describing the extent of utiliza-
tion, given the problems of teacher/student ina-
bilities in ICT among others. The use of e-
learning in teaching and learning activities de-
mand some special skills. In particular, students
have to exhibit their learning efforts through
different types of technology and teachers often
need to restructure their courses to incorporate
electronic devices (Pirani, 2004). For many
universities, the use of e-learning may present
significant challenges in the sense that, many
teachers and students may lack the skills re-
quired to facilitate e-learning and thus this may
potentially affect the extent of utilization.
Khasawneh (2015) explored the factors that
influence the use of e-learning technologies
among academic staff of Jordanian Universi-
ties.

The study found that self-efficacy and facilitat-
ing condition have positive effect on behavioral
intention to use e-learning in the higher educa-
tional system. It is estimated that 32% of lectur-
ers and 35% of students in public universities in
Kenya utilize e-learning (Makokha, and Mut-
isya, 2016). However, at KNUST, the extent of
utilization among academic staff and students
has not been investigated. Moreover, it is un-
known whether the colleges within the univer-
sity and the level of study play a key role in the
rate of utilization among students. Also, the
specific e-learning experiences among teachers
and students have not been clearly established.
Therefore, the purpose of this study is to assess

the extent of utilization and clarify the specific
e-learning experiences among teachers, stu-
dents and IT experts of the university. Data for
the study were gathered from the KNUST-
based Building Stronger Universities (BSU)
project which included 1,145 participants.

E-learning is understood in a variety of con-
texts such as online learning, virtual learning,
distributed learning, network and web-based
learning (Naidu, 2006). The use of e-learning
entails some form of interactivity through the
internet, including online interaction between
the learners and their teachers or peers
(Ministry of Education New Zealand, 2009).
Moore and Kearsley (1996) proposed three
types of interactions that allow students to learn
effectively in e-learning environments leading
to the success of e-learning initiatives, see
(Salim, 2005).

The first is learner-content interaction that re-
fers to the student’s interaction with the course
materials (Salim, 2005). This type is facilitated
through the design of electronic or web-based
materials and activities. The second is the
learner-instructor interaction that refers to the
student’s interaction with the instructor, which
is an essential component of e-learning (Salim,
2005). The third is the learner-learner interac-
tion through student collaboration (Salim,
2005). Accordingly, e-learning has been de-
fined as the use of computer network technolo-
gy, primarily over or via the internet, to deliver
information and instructions to individuals
(Ong and Lai, 2006). Naidu (2006) however,
argues that e-learning comprises all educational
activities that are carried out by individuals or
groups working online or offline and synchro-
nously or asynchronously via networked or
standalone computers and other electronic de-
vices. The devices or tools frequently used in-
clude laptops or personal computers, CD
ROMs, MP3 players, mobile phones, televi-
sions, data projectors, digital cameras, global
positioning systems, personal digital assistants
(PDAs) and interactive whiteboards. These
allow the use of several technologies such as
internet, intranet, extranet, Local Area Network
(LAN), Wide Area Network (WAN), and video
and audio conferencing (Ministry of Education
New Zealand, 2009; Oye, et al., 2011). The
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CDs and Web page technologies are the older
type, while the audio-conference is recent
(Moore and Kearsley, 2011).

Synchronous e-learning is real time interaction
between the instructor and the learner through
chat and video conferencing (Koller et al.,
2001; Hrastinski, 2008). It takes the form of
virtual classroom tuition which allows students
to ask and instructors to answer questions right
away through instant messaging. Conversely,
asynchronous e-learning can be carried out
even while the students are offline. This in-
volves coursework delivered through web,
email and message boards that are then posted
on online forums (Hrastinski, 2008; Koller et
al., 2001).

E-learning is becoming increasingly prominent
in higher education and gradually changing
many institutions, particularly with respect to
how teaching and learning activities are carried
out. It offers institutions and their students the
flexibility of place and time of delivering or
receiving learning information (Al-adwan, and
Smedley, 2012). Furthermore, it allows dis-
tance learning and consequently eliminates
geographical barriers in education. Presently,
some institutions are applying the hybrid mode
of learning, utilizing both the traditional face-to
-face tuition and e-learning (Al-Shboul, et al.,
2013). It is well recognized that utilization of e-
learning in higher education institutions afford
the potential of widening access to education,
improving quality of education (Andersson and
Gronlund, 2009) and enhancing academic per-
formance of students (Oye, et al., 2012; Rodg-
ers, 2008). Notwithstanding these potentials, e-
learning in higher education is not without
challenges.

According to Naidu (2006) the basic obstacle to
the growth of e-learning is lack of access to the
necessary technology infrastructure. Techno-
logical obstacles in an e-learning environment
often occur in one of three basic components,
namely hardware, software and bandwidth ca-
pacity (Al-adwan, and Smedley, 2012). In
many developing countries, essential infrastruc-
ture for e-learning such as computers, electrici-
ty and skills are lacking (Heeks, 2002; Rajesh,
2003; Dhanarajan, 2001). Moreover, acquiring

and getting access to other important infrastruc-
ture such as internet, extranet, intranet and
LAN networks constitute one of the biggest
challenges in these countries (Fares, 2007).
Where these exist, they may be in poor states
and even insufficient. A recent study conducted
in Ethiopia revealed that lack of e-learning pol-
icy and awareness about e-learning by teaching
and administration staffs are the main challeng-
es in most universities (Anberbir, 2015). A
study by Atsumbe et al. (2012), conducted at
the Federal University of Technology in Nige-
ria, found out that the university has inadequate
e-learning infrastructure. Inadequate e-learning
infrastructure/ resources affects the extent of e-
learning utilization (Ochuko, 2013). Naidu
(2006) states that poor or insufficient technolo-
gy infrastructure can lead to unsavory experi-
ence that can cause more damage than good to
teachers, students and the learning experience.

Using the Decomposed Theory of Planned Be-
havior, Khasawneh (2015) found that self-
efficacy, and facilitating conditions have posi-
tive effects on behavioral intention to use e-
learning in the higher educational system. In
developing countries like Kenya, e-learning in
public universities is at its infant stage and the
extent of utilization is low among lecturers
(32%) and students (35%) (Makokha, and Mut-
isya, 2016). Ghavifekr and Mahmood (2017)
investigated the factors that affect the use of e-
learning platform in a Malaysian University.
The authors uncovered that co-participatory
activities are among the main factors that moti-
vate the use of e-learning. Furthermore, demo-
graphic factors of study participants were as
well identified among the factors influencing
the rate of utilization. Ellis et a/ (2009) con-
ducted a study to explore the key aspects of e-
learning that might be related to the learning
experiences among universities students. Four
underlying factors described as e-teaching, de-
sign, workload and interactivity were identified
as the most meaningful aspect of e-learning
used to support student learning experiences,
predominantly in the face to face environment.

MATERIALS AND METHODS

Survey data

Data used in this study was derived from the
KNUST-based Building Stronger University
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(BSU) phase two project funded by the Danish
International Development Agency (Danida)
was to strengthen the research and educational
capacities of universities in selected Danida
priority countries (Dahms, and Zakaria, 2015).
The KNUST chapter of the project considered
a cross sectional survey of 1,145 participants
being staff and students of the University. The
survey was conducted in the year 2016 with
well-structured questionnaires built from a pro-
posed matrix (Dahms, and Zakaria, 2015) for
mapping PBL. The staff survey participants
were educational managers, teachers and Infor-
mation Technology (IT) experts of KNUST.
Among students the target population was un-
dergraduates in second and third year, and post-
graduate students in first year. Students were
drawn from thirty-three (33) programs (year
two and year three undergraduate and first year
postgraduate) across the six colleges of the
University. The Colleges are Science, Agricul-
ture and Natural Resources, Architecture,
Health and Allied Sciences, Arts and Social
Sciences and Engineering. Since some Colleg-
es have more departments than others, proba-
bility —proportion-to-size sampling approach
was used to select the programs. Students were
engaged through focus group discussions in
their various lecture halls whereas staff were
engaged individually in their offices. The prin-
cipal survey questions are as follows:

1. Could you please tell us which resources,
both human and infrastructural, the univer-
sity/college/department has at present for e
-learning?

2. Does the university/college/department in
your opinion have sufficient resources,
both human and infrastructural, for e-
learning?

3. Are you using e-learning in any of your
teaching activities? If yes, please elaborate
on your experiences.

4. Have you been using or are you at present
using e-learning in any of your study activ-
ities? If yes, please elaborate on your expe-
riences- please, include institutional and
teacher support for such activities. If no,
would you like to be able to have access to

e-learning opportunities in the future?

5. If you are teaching yourself: Are you using
e-learning in any of your own teaching
activities? If yes, please elaborate on your
experiences.

The above, questions 1 and 2 were given to all
participants while questions 3, 4 and 5 were
limited to teachers, students and IT experts
respectively.

Methodology of data analysis

The data analyses in this study were performed
with a range of presentation tools and statistical
methods. First, graphical procedures including
clustered and stacked bar charts were employed
to explore patterns in the responses of survey
participants.

Statistical test of proportion was also used to
determine whether the proportion of partici-
pants who were utilizing e-learning in their
teaching and learning activities differ signifi-
cantly from 50%. Furthermore, count regres-
sion analyses were employed to determine the
simultaneous effect that college of study and
level of study have on the use of e-learning.
Specifically, the Poisson Regression Model and
the Negative Binomial Regression Model were
employed. When applying these models, data
was first aggregated into counts at the levels of
college and year of study based on the respons-
es from students regarding the use of e-
learning. The counts of utilization or exposure
to e-learning was specified as the outcome vari-
able while college and level of study were treat-
ed as covariates. College of Science and year 2
undergraduate were used as categories at base-
line (reference level) for the college and year of
study variables respectively. The Poisson Mod-
el assumes that data is equidispersed
(Mouatassim and Ezzahid, 2012). However, the
negative binomial model is used when the equi-
dispersion assumption is violated (Zeileis, et
al., 2008). Data preparation and graphical
procedures were computationally handled in
Ms Excel. Also, the test of proportions was
performed with MINITAB and the count re-
gression models were executed using R.
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RESULTS

The categories of survey participants consid-
ered in this study are presented in Table 1. In
total, 1,145 participants were surveyed for the
study with majority being students (89.1%)
from various colleges of KNUST (Table 1).
The IT experts were fewer, occupying 1.0% of
the entire sample. Also, 3.8% and 6.1% of the
participants were educational managers and
teachers respectively (Table 1).

Available resources for E-Learning

To elicit information regarding the available e-
learning resources at KNUST, survey partici-
pants were asked to indicate the resources, both
human and infrastructural that the university
has at present for e-learning. In respect to this
question the responses below were given by
survey respondents in order of preference.

e  Projector

e ICT lab

e Electronic library and e-learning center

e  Wifi enabled lecture theatre

e  Computer laboratory

e  Printers

e Internet facility

e [T technical staff

e Laboratories with old machines

e  Desktop computers

e  Lecturers with ICT skills
e  Workshop

e Public Address system

e Inaccessible computers

Survey participants were asked whether the
university has sufficient human and infrastruc-
tural resources for e-learning. Only few re-
spondents in the four participating groups indi-
cated that the university has sufficient resources
for e-learning. Explicitly, a proportion of 9.1%
of the IT experts responded yes. Among the
educational managers, the proportion of 11.4%
reported that the university has sufficient re-
sources for e-learning with 88.6% who think
otherwise. Correspondingly, among the teach-
ing (5.7%) and student (1.7%), just few were in
support that the university has sufficient re-
sources for e-learning, see Fig. 1. The partici-
pants also reported that the e-learning environ-
ments of the university are surrounded by sev-
eral challenges including frequent power outag-
es, small capacity of e-library and ICT labs,
low bandwidth connectivity, low memory
speed computers and lack of contemporary
technologies.

Extent of utilization of E-learning
To understand the extent of exploitation of e-
learning in the University, survey participants

Table 1: Frequency distribution of survey participants

Survey Participants Frequency (n) Percent
IT Experts 11 1.0
Educational Managers 44 3.8
Teachers 70 6.1
Students 1020 89.1
Total 1145 100.0

Source: Field Survey
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Fig. 1: Outlook of sufficient resources for e-learning
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Fig. 2: Utilization of e-learning among participants

were asked to indicate whether they have been
exposed to or utilized e-learning in their teach-
ing and learning activities. This question was
limited to the IT experts, teaching and
student participants. Among the IT experts,
60.0% responded that they employ e-learning

in their teaching and learning activities (Fig. 2).

With a corresponding p-value of 0.754 given by
Table 2, the proportion of IT experts who make
use of e-learning in their teaching and learning
activities is not significantly different from
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Table 2: Test of Proportion of e-Learning utilization among participants

Survey Participants Sample Proportion (%) 95% Confidence Interval P-Value
IT Experts 60.0 26.3 87.8 0.754
Teachers 64.3 51.9 75.4 0.022
Students 97.8 96.6 98.6 0.000

p-value based on one-tailed test

50.0%. Nonetheless, among the teaching partic-
ipants, a significant proportion (sample propor-
tion=64.3%; p-value=0.022), more than 50.0%
indicated that they exploit e-learning in their
teaching and learning activities. On the whole,
97.8% of the student participants indicated that
they use e-learning. The participants provided
the following as some of their experiences of e-
learning within the university:

e Using projectors for projecting lectures,
assignment, project and seminar presenta-
tions

e  Public address system for lecture delivery

o Using laptops and personal computers to
read

e  Submission of assignments via emails

e Delivery of course materials
emails
o Typing and printing of assignments

through

e Searching and downloading research arti-
cles, books and other informative materials
online

e Downloading video lectures online

The teaching participants reported that they use
public address system when teaching large clas-
ses. The use of projectors in teaching was re-
ported to be frequent and mostly combined
with the utilization of writing on the marker
boards. Moreover, assignments, projects and
seminar presentations through the use of
projectors are common practices. The teaching

participants elaborated that the delivery of
course materials via emails rarely occurs and
mostly does not engage entire class except the
teacher and course/ class representatives. This
is subsequently followed by the class repre-
sentative delivering the materials to their mates.
Where it involves all students, the class uses a
common email. However, online delivery and
submission of assignments through emails are
very common. The IT and teaching participants
detailed that they collaborate with their peers
within and outside the university through
emails. The IT experts indicated that the e-
library provide access to online journals and
books and it can be accessed by students and
staff on individual and group basis. The teacher
and student participants confirmed that they use
the e-library, while a few reported that they
rarely use the facility. The students noted that
they usually download and use online video
lectures to complement the notes they take in
class. Moreover, downloading and reading
from portable document format (PDF), and
Microsoft technologies mostly word documents
and power points were frequent.

In spite of these, the e-learning environment of
the university is facing some challenges. As
outlined by the teacher and student participants
such challenges include:

Teacher and staff participants:
e  Erratic power supply,

e Limited access to internet and e-study
space

e Infrequent e-learning training/ workshop
for students and teaching staff
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e Absence of some contemporary e-learning
tools and technologies such as interactive
whiteboards, video and audio conferencing
platforms.

The teacher and student participants suggested
that they would like to have access to well en-
hanced e-learning platforms and other e-
learning opportunities which are not presently
available within the University, such as:

Student participants:

e Create a blog for information and a plat-
form to meet lecturers online

e Lecturers/teachers prepare video lectures
and made available to students

e Improve internet connections and make it
accessible everywhere

e Extend free internet connectivity to stu-
dents residing off campus

e Provide electric plants to supply constant

electricity
e Renovate all college and department com-
puter labs, stocking them with working

computers.

e  Make course outlines available to students
online

Teacher participants:
e (Create virtual classrooms

e Provide electric plants to supply constant
electricity

e  Provide/supply diagram answer simulators
e  Train lecturers/teachers on e-learning
e Provide electronic distance learning

e (Create more centres furnished with com-
puters and fast internet access that can be
accessible to students.

250
200
150
100

o = l . -

College of College of College of College of College of Health College of Arts,
Science, N=153 Architecture, Agriculture, Engineering, and Allied N=224
N=102 N=105 N=79 Science, N=357
m Llevel 200 = Level 300 Postgraduate

Fig. 3: Frequency distribution of student participants stratified by College and level of study
(N denotes the number of students from each College)
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Majority of these participants (Fig.3) were
from College of Health and Allied Science
(N=357, 35%), followed by College of Arts
(N=224, 22.0%). College of Engineering had
the lowest sample (N-79, 7.7%). In each col-
lege most of the students were drawn from
level 200 excepts College of Science, where
majority of them were chosen from level 300.

From Fig. 4, utilization is extremely high in
students from College of Agriculture, followed
by College of Engineering. These participants
were largely level 200 students from all colleg-
es. The figures seem to suggest that college and
level of study are good candidates for predict-
ing the number of students who utilize e-
learning within the University. Moreover, the
interaction between college and level of study
could be a useful variable accounting for the
use of e-learning among students. Negative
Binomial (NB) regression analysis were per-
formed to assess the assumption that the col-
lege and level of study as well as their interac-
tions are predictors of the number of students
who utilize e-learning within the University.

Table 3 shows the fit statistics of these models.
Considering the Poisson Model the dispersion
parameter is larger than 1. This depicts the
presence of over-dispersion in the data hence,

3i5

2.5

1.5

0.5

suggesting that the Poisson model is inappro-
priate. However, within the context of the nega-
tive binomial model, the dispersion parameter
is approximately 1, indicating that this model
provides an adequate fit for the data. Inclusion
of the interaction term to the negative binomial
model extensively deflated the degrees of free-
dom for the residual deviance to zero due to
problems of over-fitting. Comparing the models
based on the values of the Akaike’s Infor-
mation Criterion (AIC) the negative binomial
model with interaction term appeared to be
much relevant. However, this model has been
linked to over-fitting, therefore making nega-
tive binomial model without the interaction
term more reliable. In the analyses presented
below, the negative binomial specification
without interaction term was used (Table 4).
For the factors, college and level of study, Col-
lege of Science and level 200 were used as the
reference categories respectively.

When controlling for level of study, College of
Agriculture recorded the highest rate of e-
learning utilization (RR=1.75; 95% CI=0.27-
16.59) compared with College of Science. Spe-
cifically, student participants of College of Ag-
riculture utilize e-learning in their study (75% )
more than students of College of Science. Also,
student participants of College of Engineering

Postgraduate
mLevel 300
mLevel 200

College of College of College of College of College of College of
Science Architecture  Agriculture Engineering  Health and Arts
Allied
Sciences

Fig. 4: Proportion of students utilizing e-learning grouped by College and level of study
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Table 3: Fit statistics of poisson and NB models for the number of students using e-learning

Statistics Poisson model Negative Binomial

Negative Binomial

Model Model with Interaction term
Residual Deviance 191.3 14.75 0.00
DF 10 10 0
Dispersion parameter 19.1 1.48
(Residual dev./DF)
AIC 275.2 155.0 105

Table 4: Negative binomial regression estimates of rate ratios for utilization of e-learning

Variables Rate Ratios Standard  Z value 95% CI for Ratio  p-value
(RR) Error Rate

Intercept 263.28 0.70 7.97 55.46 1958 0.000%**

College of Science

College of Architecture 0.14 0.91 -2.18 0.02 1.06 0.030*

College of Agriculture 1.75 0.86 -0.33 0.27 6.59 0.738

College of Engineering 1.63 0.85 0.66 0.11 5.53 0.513

College of Health and 0.05 0.97 -3.04 0.01 0.44 0.002**

Allied Sciences

College of Arts 0.30 0.88 -1.35 0.05 1.87 0.176

Level 200

Level 300 0.22 0.60 -2.54 0.04 0.94 0.011%*

Postgraduate 0.01 0.69 -6.07 0.00 0.08 0.000%**

(Reference categories: College of Science, Level 200)

who use e-learning were 63% more than those
of College of Science. However, exploitation
by students of College of Architecture was low:
86% less than students of College of Science.
College of Arts (RR=0.30), and College of
Health and Allied Sciences (RR=0.05) record-
ed fewer number of students who utilize e-
learning. College of  Architecture  (p-
value=0.030) and College of Health and Allied
Sciences (p-value=0.002) were statistically
significant.

Compared to level 200, the rate of e-learning
exploitation among level 300 students and post-
graduate students were low when the effect of
the College factor was controlled. The rate of e
-learning utilization among level 300 student

participants was 78% less than level 200. The
postgraduate student participants who integrat-
ed e-learning into their study were 99% less
than students who use e-learning in level 200.
Both level 300 and postgraduate level were
significantly associated with low rate of e-
learning utilization.

DISCUSSION

The present study examined issues surround-
ing e-learning, focusing on utilization and ex-
periences among teachers, IT experts and stu-
dents of KNUST in Ghana. The study further
investigated the available e-learning resources
and needs concerning e-learning infrastructure.
A cross sectional survey data from the KNUST
-based BSU phase two project was used for
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the analysis. The results show that KNUST has
both human and infrastructural resources for e-
learning. These resources include LCD, public
address system, ICT lab, e-library, e-learning
center, Wi-Fi enabled lecture theatres, printers,
lecturers with ICT skills, internet facilities, IT
technical staff, desktop computers, workshop,
and projectors. These results complement the
existing studies on the e-learning environments
of KNUST (Agyekum, et al., 2014; Marfo and
Okine, 2011).

Nonetheless, our findings indicate that a pro-
portion of the infrastructural resources was
outdated and inaccessible, citing low bandwidth
connectivity, frequent power outages, old fash-
ioned and low memory speed computers and
small capacity of e-library and ICT labs. These
results are consistent with the growing litera-
ture on the challenges pertaining to the adop-
tion and growth of e-learning in higher educa-
tion institutions (Al-adwan, and Smedley,
2012; Fares, 2007; Rajesh, 2003; Heeks, 2002;
Dhanarajan, 2001). Furthermore, the survey
participating groups coherently agreed that the
resources presently available for e-learning
within the university are insufficient. It has
been found that poor or insufficient infrastruc-
tural resources can lead to disagreeable experi-
ences that can cause more damage than good to
teachers, students and the learning experience
(Naidu, 2006). Our study therefore, highlights
the need to tailor interventions to address these
issues to prevent any subsequent harm to the
learning environment of the university.

While the extent of utilization of e-learning is
low among university teachers (32%) and stu-
dents (35%) in Kenya (Makokha, and Mutisya,
2016), on the contrary, we found that utilization
is high among student (97.8%; 95% CI: 96.6%-
98.6%; p-value: <0.001) and teaching (64.3%;
95% CI: 51.9%-75.9%; p-value=0.022) partici-
pants of our study. The rate of utilization
among IT experts was 60.0% (95% CI: 26.3-
87.8; p-value=0.754). The use of statistical test
of proportions make it possible to generalize
these results to the teaching, IT staff and stu-
dent population of the university. Thus, the
results provide evidence that more that 50% of
the teaching and student population of the uni-
versity use e-learning. Nonetheless, among the

population of the IT staff the exploitation of e-
learning is not significantly more than 50%.
Utilization among students from College of
Agriculture was 75% more than those from
College of Science. Similarly, the rate of ex-
ploitation of e-learning among student partici-
pants of College of Engineering was 63% more
than students from College of Science. On the
other hand, utilization among students from
College of Architecture, College of Health and
Allied Sciences, and College of Arts were 86%,
95%, and 70% respectively less than that of
College of Science. The rate of utilization de-
clined with increasing level of study. Thus,
when compared to level 200, the rate of e-
learning utilization among level 300 and post-
graduate students were low. Specific e-learning
experiences outlined by participants include:
use of projectors in teaching, projecting assign-
ments, projects/theses and seminar presenta-
tions, public address system for lecture deliv-
ery, use of laptops and personal computers for
reading, and submission of assignments and
course materials through emails. Others include
typing and printing of assignments; searching
and downloading research articles, books and
other informative materials online, and down-
loading video lectures online.

CONCLUSION

KNUST has both human and infrastructural
resources for e-learning. The extent of utiliza-
tion was high in the participants. Utilization
among students varied across Colleges and
level of study. The e-learning experience of the
university largely involves the use of physical
tools including projectors and public-address
systems in teaching and learning activities. Al-
so the use of internet tools such as downloader
for downloading books, research papers and
video lectures are frequent activities among
students. This study gives the present picture of
the extent of acceptance, usage and how e-
learning platforms are applied in teaching and
learning activities within KNUST.
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