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ABSTRACT

Introduction: The term e-learning can be described as the usage of electronic devices along with or without the
help of internet to conduct a learning environment where it can be beneficial for the student. Nowadays e-learning
is being integrated in the tertiary education to provide a better learning environment for the student. The review
presents the current practice of e-learning at the tertiary education level in Malaysia. Methodology: A database
search of PubMed, Science Direct, and Google scholar was conducted using terms such as e-learning, web-based
learning, online learning, virtual learning, mobile learning. Results and Discussion: E-learning is not a new trend
of teaching and learning method in the Malaysian education system and already been implemented in some of
the universities in Malaysia. In this review, perception of lectures and students on e-learning interventionwere
described to understand how well e-learning is being accepted in the education system.Besides that, we also
mention the barriersand impact of e-learning implementation on students and the institution itself. Implementation
of e-learning in health science andpharmacy education had received mixed responses. More studies on e-learning
implementation especially on pharmacy education are needed. Conclusion: By understanding the current e-learning
practice in Malaysia universities, it will enable continuous improvement on the e-learning programme so that it
can be beneficial to all.

Key words: blended learning, Education research, Handheld computers, Internet, Information science, Software,

Online learning.

INTRODUCTION

The increasing use of web-based technol-
ogy and internet in the educational system
is a global trend, especially in tertiary edu-
cation. One of the earliest applications of
web-based technology is e-learning (elec-
tronic learning), where the learning pro-
cess involved mostly the use of computer
devices with software program. E-learning
was first designed to give opportunities to
those who are unable to receive formal edu-
cation as full-time students. This group of
students include working adults who ate
interested in continuing their studies while
working at the same time.! Today, the func-
tion of e-learning is expanded to include all
students, regardless of whether they are full-
time university students or distance learners.
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E-learning is not a new phenomenon in
Malaysia. In the late 1990s, universities in
Malaysia started to implement e-learning in
their education system.> Even though there
were issues such as lack of trained teachers,
facilities, and student preparedness during
the initial development of e-learning, the
demand for e-learning has been increasing
due to its flexibility, accessibility to reach
a wider audience,andthe potential for cost

teduction in the long term.*

Developing an effective e-learning environ-
ment requires a continuous and collaborative
effort from a range of stakeholders, ranging
from the students, the academic institutions

to the government.
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Acceptance factors
e Students’ characteristics
* Lecturers’ support

* Course content and knowledge

Barriers

e Staff shortage

* Lack of motivation

e Unclear e-learning policy and
governance structure

* Lack of information technology

e Technology support and system
! ] * Institutional support

management % skills
* Online discussion groups i
) ") =" =
e-Learning practice in Malaysian universities
A [ 1 Rt

N

Pharmacy education

Effectively increases knowledge

Highly acceptable instructional format

* Need further evidence to prove an
increase in skills or professional practice

J

Pictorial Abstract

There are different terminologies used fore-learn-
ing! Researchers may have different interpretations
for distance learning, online learning, and e-learning,
depending on the learning objectives, content of study,
target audience, and the mode of access to the learn-
ing environment. Distance learningis generally defined
as a learning session between two parties (students and
instructor) at different place and/or time and using sev-
eral instructional materials. Online learning is defined as
an access to learning session by using certain technology
and some believed that online learning is the improved
version of distance learning,! whereas for e-learning,
some researchers define e-learning based on the tech-
nology tools used in the learning environment, whether
it strictly uses web-based technology or whether it
includes the satellite broadcast and interactive televi-
sion. For example, Ellis believed that e-learning is where
the delivery method for the learning content involved
CD-ROM, web-based technology, satellite broadcast,
video- and audiotape, and interactive TV.? Some authors
also mentioned the use of constructivist theory model
as the framework for e-learning, In this context, e-learn-
ing is defined as any education that uses the information
and communication technologies (ICT) as a delivery
method while enables students to build their knowledge
based on their experience through the knowledge con-
structive process.”® We also identify e-learning technol-
ogy tools based on the six categories mentioned in the
recent reported study.
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Embi stated that the success of e-learning implemen-
tation in tertiary education depends on various parties
including the government, the institution, the academic
staff, the lecturers, and the students.® Thus, it is impot-
tant for us to understand the problems and challenges
faced by these different parties as to overcome any dif-
ficulties in implementing e-learning in the educational
system. Although a number of studies have been done
in tertiary education related to e-learning, not many
studies focus on specific departments such as health
science department.>>”'" By doing the microscopic
study of e-learning in specific departments such as in
pharmacy education, generalizing the findings from the
study is not allowed as it is only the fraction of the inter-
ested population. However, by understanding the stu-
dents’ perception on e-learning in a small scale, earlier
modification can be made by the lecturers and academic
staff as to motivate and overcome any problems faced
by the students. The students’ perception on e-learning
intervention can be assessed through questionnaires or
Likert-scale questionnaire.”

Even though e-learning is widely practiced in tertiary
education with in Malaysia, there are still problems and
difficulties in the implementation of e-learning in uni-
versities. According to Embi, the problems in imple-
mentation e-learning are related to the governance of
e-learning, e-content development, and issues faced
both by the lecturers and students.® Thus, it is vital for us
to understand the student’ perception on e-learning as
they are one of the users of the system. Moreover, the
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study of the e-learning intervention in pharmacy educa-
tion in Malaysia is limited. Therefore, the study on the
practice of e-learning in pharmacy education is needed
as to illustrate the most recent progress of e-learning
practice in pharmacy education in Malaysia.

Although e-learning is being actively practiced in tertiary
education in Malaysia, studies on the current practice of
e-learning in health science are still lacking where it is
especially noticeable among the pharmacy students. It is
important to study the impact and students’ perception
on e-learning as to improvise the e-learning practice to
create a more productive learning session. A study on the
factors that may influence the effectiveness of e-learning
is substantial as it will help the lecturers and policy-mak-
ers to identify the barriers faced during the e-learning
implementation and find ways to overcome it.

This review focuses on e-learning implementation in
the Malaysian tertiary education, perceptions of the lec-
turers and students on the e-learning intervention and
the barriers faced along the implementation process. In
addition, it also discusses the impact of e-learning imple-
mentation on the students and the institution itself. The
literature review is then narrowed down into the imple-
mentation of e-learning in pharmacy education.

METHODOLOGY

Source of Literature

A database search of PubMed, Science Direct, and
Google Scholar was conducted in English terms. The
following terms were used:

*  c-(or ¢) learning, web-based learning, online learn-
ing, virtual learning, mobile learning,

* Tertiary education, university.
* Barrier, difficulty, challenges.

* Perception, experience, students, lecturer, instruc-
tot, teacher.

* Health science student, medical student, pharmacy
student, nursing student, optometry student.

DISCUSSION

The literature review of this paper focuses on the six
categories of e-learning as to understand the current
technology tools that are used in the e-learning process.
It also discusses the current practice of e-learning in
the Malaysian tertiary education including the barriers
and facilitators during its implementation and the stu-
dents and lectures’ perceptions towards its implementa-
tion. Further more, this study also deliberates on the

impact of e-learning on the students and the practice of
e-learning in pharmacy education.

Categories of e-learning

E-learning intervention can be divided into six catego-
ries depending on the technologies used for the learning
activities. This includes offline computer-based e-learn-
ing, online and local area network-based e-learning,
psychomotor skills trainer, virtual reality environments,

digital game-based learning, and m-learning,”'®

The first e-learningcategory is offline computer-based
e-learning, where the learning activities are done
through personal computer or laptop without using the
internet connection. The delivery method of the learn-
ing materials can be done either offline through com-
pact disc, digital video disks or USB memory stick, or
online through the network connection noting that the
ongoing learning activities do not depend on this con-
nection.”"® This type of e-learningis normally being uti-
lized in the remote areas with poor network connection
in effort to overcome difficulty of accessing the e-learn-
ing online.” A study by Rasmussen ¢ a/. suggested that
offline e-learning is equivalent and might be better than
traditional learning in terms of knowledge, skills, atti-
tude, and satisfaction among the students.' Thus, it will
be beneficial for the education system to include the
offline e-learningin the traditional learning system.

The second e-learning category is online and local area
network-based e-learning, where the learning activi-
ties fully depend on the internet and intranet networks.
The network connection uses the internet protocol and
transmission control protocol to deliverthe e-learning
materials to the students.” The accessibility to the intet-
net is one of the major factorsthat contribute to the
successful implementation of the online e-learning,"
According to the International Telecommunication
Union, 17.7 million out of 29.1 million population in
Malaysia are internet users.” With the increased acces-
sibility of internet in various places and increased usage
of the internet among Malaysians, it is believed that
it will bring a positive influence towards the usage of
online e-learning in Malaysia.

The third category of e-learning is the psychomotor
skills trainer, where the e-learning is being used to train
good motor coordination skills and techniques in edu-
cation, such as learning the correct ways of handling
instruments of tools.” A study by Cantarero-Villaneuva
showed that e-learning technologies can be used as addi-
tional tools to improve students’ acquirement of the on
hand manual skills for patient physical examination and
diagnosis.”

In virtual reality environment, a real or artificial environ-
ment is generated in the computer, enabling the user
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to interact with the external environment.” To enhance
the sensation of an immersion into the virtual world,
the data arevisualizedin the form of three-dimensional
and an interactive environment is provided following
the specific subject available. The ability of the virtual
environment to support multiple users simultaneously
will enable the users to interact virtually and promote
collaborative learning.”

The fifth e-learning intervention is the digital game-
based learning, where the learning application uses the
principle of games and mechanics in non-game con-
texts to encourage students to complete the given tasks
and improve their enthusiasm, attitude, and understand-
ing.” In this type of e-learning intervention, the self-ini-
tiated learning is developed, where the game developer
used the users’ enjoyment as the catalyst to stimulate the
learning process. This is done to overcome the lack of
users’ initiatives to study when using the other types of

e-learning environment.”

The sixth category of e-learning is the m-learning
(mobile learning), where an e-learning intervention uses
the mobile platform such as mobile phone or tablet to
deliver the educational materials.” According to a study
done at Open University Malaysia (OUM), m-learning in
tertiary education is believed to be able to help students
to manage their time to study more propetly and moti-
vate them to study.®* Thus, the application of m-learning
is encouraged to be used as one of the aids for learning
as it will give beneficial effects to the students.

E-learning practice in the Malaysian education
system

Current practice of e-learning in Malaysia

Generally, e-learning can be categorized into two phases
where the differences between these two phasesare
based on the tools of technology used to conduct the
learning activities. In the first phase, the tools that have
been used include the audio cassettes, video tapes with
books and notes, whereas in the second phase the use
of technology is more focused on the internet and
computers.”® Here in Malaysia, Matrlia ¢# a/. stated that
e-learning in Malaysia occurs in two forms, which are
paperless, and a combination of paper-based and elec-
tronic-based.”

The implementation of e-learning began to take place in
the Malaysian tertiary education when the Educational
Technology Division was first set up by the Ministry of
Education in 1972." The rapid growth of technologies
and wide availability of the internet in various places
have encouraged many universities to start incorporat-
ing e-learning in their educational system." For example,
Universiti Teknologi Malaysia has started implementing

e-learning in their educational system since 1997 that
allows the lecturers to post the class schedules, course
outlines, and lecture notes for the students online? and in
the following year, 1998, e-learning was implemented in
Universiti Tun Abdul Razak (UNITAR).> UNITAR was
initially a virtual university; however, it eventually has to
change into hybrid learning due to the incapability of
the Malaysian IT infrastructure to support it and due to
the lack of knowledge of virtual university among the
intended learners.” Another university that takes great
importance of e-learning is the OUM, which is the first
open and distance learning institution in Malaysia. The
educational system in OUM offerse-learning, face-to-
face tutorials, and self-managed learning as their modes
of learning.*

Distance learning and e-learning are sometimes inter
changeably used in the research writing. According to
Goi ¢t al, e-learning is the evolution from distance learn-
ing and they can be distinguished from each other based
on paradigms in education, interactions involved and the
technology that are used during the learning activities."”

In 2003, according to Hussin ez a/, a study by Multimedia
University showed that only 65% of the universities in
Malaysia provide e-learning and the main reasons for
this implementation is due to the flexibility provided by
e-learning.’ In 2004, a national e-readiness study con-
ducted among students, academic staff, policy-makers,
and industrial players showed that the level of readiness
of Malaysia for e-learning was moderate.**

According to Yengin ¢ al, one of the current developed
technologies that facilitates the changing of e-learning
to its current state is video streaming.” In video stream-
ing, the lecturers are able to record their own video and
deliver their teaching materials to the students online
with the help of the internet.” In OUM, video stream-
ing is currently being used as one of the tools for
e-learning where they record the lecturers’ slide presen-
tation and video clips and it is also known as i-Tutorial.
The method is believed to be beneficial for the students
as the lecturers will explain the procedure step-by-step
and in more interactive ways to help the students under-
stand that particular subject.”” A study was also done at
UTM, indicating the use of video streaming as a facili-
tating tool of learning among the deaf and hearing-
impaired students where the video mostly consists of
sign language and subtitles to help the students learn
independently.®

Another tool that has been used to create changes in
e-learning is audio file. Previously, audio files were con-
sideredexclusive and costly to be produced and deliv-
ered but nowadays we can easily share it through the file
sharing service. iTunes Universities is the current plat-
form provided for the students to download educational
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audio and videos from different sources.” Since current
mobile phonesare already equipped with MP3 and MP4
players, OUM has also studied the students’ preference
on audio version of e-learning material in mobile learn-
ing. Based on the results, it showed that more than half
of the students agreed to receive the audio version of
the printed module in certain subjects.*

Another technology that caused the development of
e-learning is the mobile learning.” Currently with the
tremendous growth of mobile technology along with
the easy access of internet in various places, mobile
learning is being actively studied as one of the plat-
forms used for learning purpose.”* Based on a study
done at OUM, the majority of students already pos-
sessed mobile phones and believed that they are ready
to be engaged in mobile learning.** An online survey
on the mobile learning readiness of two local univer-
sities in Malaysia, namely Universiti Teknologi MARA
(UiTM) and National University of Malaysia, in respect
to the students’ skills, psychology, and budgetwas also
conducted. Based on the results, the majority of stu-
dents readily welcome the idea ofimplementing mobile
learning in their educational system as they are already
familiar with the device. However, some of the students
still feel hesitant when it concerns the monetary issues
as they are unsure in what way their financial will be
affected by applying mobile learning.”’

Students and teachers’
e-learning

perceptions towards

As e-learning has become one of the popular practices
for learning and teaching among students and lectut-
ers, the needs to understand the students’ perception on
this matter has become vital. It is important to under-
stand the students’ acceptance of e-learning as part of
their learning modes and its benefits so that later on,
improvement can be made by the lecturers and policy-
makers.

A study was done at OUM in 2008 showing that the
level of acceptance of e-learning among students at
that time was moderate." In contrast, Yiong e al. cited
another research showing that students in some univer-
sities in Malaysia had a below average level of accep-
tance for e-learning as they stated that they required
time to adapt to the unfamiliar and new environment of
e-learning.'” The differences in the levels of acceptance
among students can be due to several factors such as
students’ characteristics, lecturers’ support, technology
support and system, institutional support, course con-
tent and knowledge management, and online discussion
groups."

According to Thayalan ef a/, it was suggested that virtual
communication has decreased the gender-influenced

inequalities that often occur in the face-to-face commu-
nication.” Based on his study at UITM Sababh, it showed
that the perception of the students in e-learning is influ-
enced by a gender difference where female students felt
more sense of community compared to male students
and thus causing differences in communicative styles
during thee-learning activities.” Several of the male stu-
dents claimed that they are more straightforward on
stating their opinions and unaware with the presence
of others in online environment, whereas most of the
female students are more conscious with the presence
of others and more friendly towatrds other students.”
The influence of gender on e-learning perception was
also mentioned in a study by Tasir ¢ a/, where it showed
that the female students appeared to be more skill ful
and ready for using social networking tools compared to
the male students. However, this contradicts a study by
Yacob ez al. at TAT1 College Terengganu where it showed
that there is no gender difference in the awareness of
e-learning implementation.” Since e-learningpurely
depends on the language as a cue for communication
rather than physical appearance, the effect of gender
difference in e-learning perception is not as prominent
as in traditional learning.’

Student perception on e-learning can be measured
through their belief on the benefits of e-learning, rel-
evance of the e-learning content, and e-learning func-
tionality.”” In terms of the benefits, it can be assessed
through their thoughts on the knowledge gained, con-
fidence, stimulant interest, and usefulness of online
discussions. In terms of the relevance of e-learning
content, a study was done on university students of
OUM, UNITAR, and International Islamic University
showing that the majority of students are satisfied with
the content as long as it is well organized and easy to
understand.” Another study was also done at OUM and
UNITAR in the same year (2009), showing that the stu-
dents perceived e-learning content as one of the impot-
tant elements in e-learning due to the fact that the adult
learners understand what they would gain at the end
of the program.” Besides that, most of the students
were satisfied with discussion forums as they believed
it will provide a platform for the students to ask ques-
tions and engage discussions with different lecturers
at any time.*”' Another benefit of discussion forum is
that it allows students to lead their own discussion, to
share knowledge among peers, and time for the stu-
dents to deliver their ideas in a clearer way,” whereas for
e-learning functionality, since e-learning utilizes the web
technology, the students’ belief on the usefulness of
e-learning can be measured by following the technology
acceptance model.?
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Aside from changing the style of learning, e-learning
also affects the style of teaching, In other words, the
lecturers are also affected by the implementation of
e-learning in the educational system and thus their opin-
ions regarding this educational technology must also be
taken into account.”

Before applying the e-learning practice in the educa-
tional system, lecturers are exposed in advance with the
e-learning policy and e-learning training, Based on the
research funded by the Malaysian Ministry of Educa-
tion, most (92.5%) of the academic staff in tertiary edu-
cation were aware of the existence of e-learning policy
in their institutions.® Embi stated that in conjunction
with the academic staff awareness of this policy; they
also have been actively following the guidelines stated
on the policy to carry out the e-learning activity.® The
information regarding the e-learning policy is provided
through the formal training programs, institutional web-
sites, guidebooks or booklets, circulars or memos, and
induction programs.*

In terms of e-learning training for lecturers, the major-
ity of universities in Malaysia use the academic staff
training and development programs as a medium to
incorporate the e-learning training.® Following the train-
ing given to the academic staff, the majority of them
felt that e-learning training was effective and they have
effectively used the knowledge gained to be applied in
their teaching.® Embi stated that even though the major-
ity of academic staff in the higher education had a high
level of awatreness on e-learning, the lecturers’ efforts
in improving e-learning is considered to be lesser com-
pared to other contributors such as top management,
faculty department, and students.® This result also cor-
related withthe study by Abas at OUM, where not all the
instructors were able to support one of the e-learning
elements which is the online discussion as they are rarely
present in these classes.”

In the e-learning environment, lecturers play an impor-
tant role to provide learning materials by using the pro-
vided technology. They also have the role to facilitate
the students to obtain new knowledge and skills instead
of directly hand in the knowledge to the students.”
Aside from that, in the early introduction of the course,
lecturers have the responsibility to encourage students
to be involved in utilizing the e-learning, However,
the amount of their interaction with students must be
in control as to not interrupt the interaction between
students because following the social constructivism
theory, social interaction between students can help
them to actively construct their own understanding and
knowledge, hence giving them the best learning envi-
ronment.”* The benefits of e-learning are that it allows

lecturers to assign the students with tasks and commu-
nicate with the students outside the lecture time.”

In terms of acceptance of e-learning among the lectur-
ers, according to Hsbollah e a/, gender and age of lectur-
ers do not affect the acceptance towards e-learning.” A
study done at Universiti Utara Malaysia showed that the
more likely factors that influence lecturers’ acceptance
is how the lecturers themselves perceive the benefits
of e-learning and the degree of testing the technology
ptior to using it.”’

Barriers and facilitators for e-learning

Based on the study by Embi, the major barriers in the
implementation of e-learning in tertiary education insti-
tution in Malaysia are shortage of workers (84.5%) and
lack of motivation among those who are involved in
implementing e-learning® In addition, there are also
issues of unclear e-learning policy and governance
structure and pootly stated outlines of responsibility
on the task of planning and implementing e-learning,
Some people also viewed the absence of e-learning cen-
ter and inadequate support from the top management
as the main challenges. Improvements that have been
proposed to overcome these problems include estab-
lishment of a National Institute of e-learning under the
supervision of the Malaysian Ministry of Education to
provide clear guidelines on e-learning policies, incen-
tives are given to the academic staff, and continuous
monitoring of the new and existing lecturet’s training.®

In relation to academic staff, universities in Malaysia
are facing challenges such as academic staff are not
very knowledgeable in Information Technology (IT),
academic staff do not have time to apply the e-learn-
ing intervention as they are too busy with research and
heavy teaching load, and some of them still feel doubt-
ful of e-learning effectiveness. As fore-learning training,
the main challenges faced by universities are moderate
motivation among the lecturers and instructors, and low
attendance during training. One of the main causes that
leads to low attendance is inappropriate training schedule
that occurs in the middle of the semester whete most of
the lecturers are occupied with their teaching schedules.?
The solutions that have been proposed to overcome
these problems include exposure of the new technolo-
gies such as Web 2.0 and Web 3.0 to the academic staff,
providing policy for e-learning training coordination in
all universities by Malaysian Ministry of Education, and
providing more flexible training schedule as to allow
more lecturers to participate in the program.®

In terms of teaching and learning session, lecturers
are facing difficulties in managing their time between
research and teaching alongside with the time constraint
to prepare the materials for e-learning session.®* OUM
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was also facing the same problem as not all the lectut-
ers are present during the online discussions. To over-
come this problem, OUM has started to change their
method of supporting the online discussion where they
are required to deliver three types of online presence

which are teaching, cognitive, and social.**

As for students, the majority of them are facing prob-
lems such as difficulty in accessing the learning materials
from the online e-learning medium, long response time
from the lecturers, lack of contents, and time consum-
ing.® Those who ate having difficulties in accessing the
internet will perceive e-learning as inconvenient and will
likely lose interest on it. Thus, it is important for the
e-learning providers to ensure their materials are easily
accessed regardless of the time and place.”” Some of
them also faced a difficulty in motivating themselves to
initiate the e-learning activity. To overcome this prob-
lem, a variety of graphic, color, sound, and animation
have been used to attract and retain students’ attention
during the learning session.”

Impact of e-learning

Throughout the intervention of e-learningat the uni-
versity level, we can see the positive impression of
e-learning on theuniversity organizations. These include
cost reduction in delivering teaching materials, increased
ability of the network to accommodate higher amount
of workload, and improved accessibility and availability
of the teaching materials to distance learners.” George e#
al. cited a paper stating that e-learning can be cost effi-
cient if the current lecturers are actively involved in the
content generation for their particular disciplines and
thus the development of the contents would not require
the involvement of many faculties at every stage. Goi
et al. also cited a paper stating that with e-learning, the
cost of university infrastructure can also be reduced as
there will be no requirement to build a physical campus
when the students are able to access the learning materi-
als from their home."

Furthermore, the ease of accessing learning materials
regardless of time and place will enable the universities
to reach out to a wider audience, hence enabling the
institutions to grow at a faster rate. For example, OUM
has successfully registered more than 60,000 students
since its opening in 2000 and most of the OUM’s stu-
dents are working adults.***

The impact of e-learning on students can be studied by
assessing the students” knowledge, skills, and attitudes.’
The impact of e-learning intervention on students’
knowledge can be assessed through a number of ways
such as by using multiple choice questions, gap text
questions, short essay questions, matching and short
answer questions, and open ended questions.” Based on
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the systemic review by George ¢f al, 27% of the reviewed
research from various disciplines showed a significant
increase of knowledge after the e-learning interven-
tion compared to traditional learning where 48% of the
reviewed research showed no significant difference of
knowledge between e-learning and traditional learning,’

On the other hand, a review by Salter ¢f a/. showed that
all the reported studies had a significant immediate
increase of knowledge in pharmacy education after the
exposure of the e-learning method with difference only
on the magnitude of the knowledge gained. This indi-
cates that e-learning does leave positive changes in the
knowledge gained.However, there is no significant dif-
ference of the knowledge gained by e-learning method
or traditional learning method.*

As for students’ skills, it can be assessed by using rat-
ing scale, search skill test, Likert-type questionnaire,
and written assessments such as data collection sheets.”
A systemic review was done in 2014, showing that the
majority of students do acquire greater skills on han-
dling devices and performing procedures after the
intervention of e-learning compared to the traditional
learning process.’

For students’ attitudes towards e-learning, it can be
measured by using questionnaires or Likert-scale ques-
tionnaire.” Based on the systemic review by Geotge ¢z a/,
the majority of research do not show any significant dif-
ference in the students’ attitudes between the e-learning
and traditional learning method.”

E-learning practice in health science education

Several studies have shown the application of e-learning
among health science students. For example, the latest
application of e-learning in the nursing education is the
virtualpatients where it allows a more accessibility and
cost effective cased-based learning program.' Other
than that, there are studies that showed the application
of e-learning in medical education within low- and mid-
dle- income countries such as in South Africa andIn-
dia where e-learning is adapted in hoping to overcome
the limited shortage of medical faculty and to improve
the accessibility of students to the learning materials.'?
William stated that paramedical students also found
computer-based learning to be useful for their learning;
however, not all the students can accept the application
of computer-based learning in the online environment
as some of them are facing difficulties in accessing the
internet other than in their university."”

In Malaysia, there are also studies of e-learning inter-
vention done on health science faculties including the
biomedical science, optometry, and nutrition and dietet-
ics department. Based on the study at National Univer-
sity of Malaysia, these health science students believed
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that implementation of e-learning has become a great
communication medium between the lecturers and stu-
dents in acquiring and passing the lecture notes. How-
ever, they also believe that more improvements are
required on the e-learning content as to make it more
attractive and user-friendly.'® Furthermore, there is also
study done at the Faculty of Medicine in UI'TM on the
students’ perception of computer-assisted learning
(CAL) which can be considered as one of the tools in
e-learning intervention. Based on this study, it showed
that most of the medical students believed that CAL
has improved their learning experience and has allowed
the students to learn more flexibly within their own pace
while still following the time-table slot."” On the other
hand, according to Ahmad e7 4/, a pilot study done on
health science students showed that even though virtual
learning can bring a lot of benefits to the students, the
low speed of internet has become a great challenge for
the implementation of this learning technique."

E-learning practice in pharmacy education

E-learninghas also been incorporated in pharmacy
education.™’ According to Efferth, the under gradu-
ate pharmacy students have actively used e-learning to
improve the attractiveness of learning pharmacology
and microbiology.” For instance, the e-learning applica-
tions used were virtual laboratory module and Teach-
ing Resource Center Pharmacology database.”® Apart
from that, validation of e-learning on the knowledge
and acceptance was also reported and the majority of
pharmacy students felt that e-learning is effective as well
as a convenient way to be up-to-date with the current
pharmacy-related issues.'> A systematic review on the
effectiveness of e-learning in pharmacy education con-
ducted using an assessment of perception on benefits
of e-learning, relevance of specific learning course, and
e-learning functionality was recently reported.”” This
review found that e-learning in pharmacy education
effectively increases knowledge and is a highly accept-
able instructional format for pharmacists and pharmacy
students, albeit the increment in terms of skills or pro-
fessional practice has not been proven.”

In Southeast Asia, one of the universities in Thailand
implementede-learning by introducing the social con-
structivist learning environment where the students can
construct their knowledge during the process of social
interaction with their friends. The e-learning processis
conducted by following the social constructivism theory
in hoping to encourage the social interaction between
students and based on the students’ perception, most
of them agreed that working in groups ate more effec-

tive and they are satisfied with the activities conducted
through an online environment.”

In Malaysia, there is limited study on the application
of e-learning in pharmacy education. One of them
includes the descriptive study of the students’ percep-
tion towatds e-learning management system.*’ This
study was done at Universiti Sains Malaysia, where
the students believed that e-learning is useful and can
improve their knowledge. However, they prefer e-learn-
ing to be used in the blended learning instead of using
it alone. Another studyis related to the effectiveness of
using video recording as one of the tools to teach phar-
macy students in communication and counseling where
by using this technique will allow the students to assess
their own performance and identify the strength and
weakness during the session.”! There are probably more
studies of e-learning in pharmacy education; however,
due to non-systemic literature review, some of the jour-
nals might be neglected or slipped out due to inadequate
phrases used during the search.

CONCLUSION

E-learning is one of the learning methods that can be
beneficial to both studentsand facilitators. The findings
of the review show that there various improvement and
activities that need to be performed to fully gain the ben-
efits of e-learning. Despite an increase in the number
of e-learning implementation, further research on the
application of e-learning in specific subject areas such as
pharmacy are needed. Strong positive evidence is essen-
tial to reflect the advantagesof e-learning and justify the
fund allocation for e-learning in the university.
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SUMMARY

The problems in implementation e-learning are related to the governance of e-learning and e-content develop-

ment.

® e-learning in pharmacy education effectively increases knowledge and is a highly acceptable instructional for-

mat but the increment in terms of skills or professional practice has not been proven.

e Acceptance factors are students’ characteristics, lecturers’ support, technology support and system, institu-

tional support, course content and knowledge management, and online discussion groups.

® Barriers for e-learning are shortage of related staffs and unclear e-learning policy and governance structure.

® Challengesamong academic are lack ofinformation technology skills and time to apply the e-learning module.
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