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ARTICLE INFO ABSTRACT

Keywords: Purpose: We present the implementation of e-learning in the Master of Medical Physics programme at the Uni-
Medical physics education versity of Malaya during a partial lockdown from March to June 2020 due to the COVID-19 pandemic.
E-'learning ) Methods: Teaching and Learning (T&L) activities were conducted virtually on e-learning platforms. The students’
\c/gsl;]i)l.llegammg experience and feedback were evaluated after 15 weeks.

Results: We found that while students preferred face-to-face, physical teaching, they were able to adapt to the
new norm of e-learning. More than 60% of the students agreed that pre-recorded lectures and viewing videos of
practical sessions, plus answering short questions, were beneficial. Certain aspects, such as hands-on practical
and clinical experience, could never be replaced. The e-learning and study-from-home environment accorded a
lot of flexibility. However, students also found it challenging to focus because of distractions, lack of engagement
and mental stress. Technical problems, such as poor Internet connectivity and limited data plans, also com-
pounded the problem.

Conclusion: We expect e-learning to prevail in future. Hybrid learning strategies, which includes face-to-face
classes and e-learning, will become common, at least in the medical physics programme of the University of
Malaya even after the pandemic.

non-essential services, including schools and universities, were
instructed to close, and all teaching activities were migrated online.
People were allowed to leave their homes for essential purposes only,

1. Introduction

In November 2019, a novel coronavirus disease (COVID-19) that

causes severe acute respiratory syndrome (SARS)-like symptoms was
reported in Wuhan, China. The outbreak was soon declared a pandemic,
infecting millions of people and causing nationwide lockdowns in more
than 180 countries [1]. Malaysia was one of the countries affected by the
pandemic; the first wave of infection started on January 24, 2020, and
the second a month later. On March 18, 2020, the government imposed
the Movement Control Order (MCO), which put the country on a partial
lockdown [2,3]. Besides halting almost all socio-economic activities,
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such as to buy supplies or seek medical treatment.

The Master of Medical Physics (MMedPhys) programme at the Uni-
versity of Malaya in Kuala Lumpur, Malaysia, is no exception and con-
tingency steps had to be taken to ensure lesson continuity. Established in
1998, the postgraduate degree has been accredited by the United
Kingdom’s Institute of Physics and Engineering (IPEM) since 2002 [4,5].
Medical physics, being a science and clinical discipline, is traditionally
taught in a classroom didactic style [4]. The students attend face-to-face
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lectures and other teaching and learning (T&L) activities within the
campus. The course delivery includes lectures, tutorials, laboratory
benchwork (hands-on sessions, demonstrations), clinical attachments
and research projects. The training was also carried out in a clinical
environment, requiring students to work with clinicians [4].

Due to COVID-19 and lockdown, we were compelled to deliver ed-
ucation through e-learning. We drew upon our earlier experience in tele-
teaching [6-9]. In this paper, we present a quick overview of the
learning tools currently available and utilised in our approach to provide
online T&L of medical physics postgraduate education at the University
of Malaya, in relation to learning theory and a model of learning.

1.1. A medical education perspective

Higher education in Malaysia in general and at the University of
Malaya in this context has been following the time-tested approach of
outcome-based education. The underlying intention in the whole pro-
cess is to provide the students with clearly defined outcomes or
achievement targets and create learning opportunities to ensure the
achievement of learning outcomes. The entire process of learning would
then be aligned to the achievement of the outcomes, and the learner
achievement of outcomes is then assessed through a comprehensive
system of assessments. This pedagogical structure would ensure the
curriculum taught, instructional methods employed, learning environ-
ment created (both physical and virtual), and assessments are aligned to
facilitate effective learning [10].

The theoretical basis of this ‘constructive alignment’ would be
‘constructivism’. ‘Constructivism’ represents the cognitive viewpoint of
the psychological theories of learning where learning is developed
through the active involvement of the learner. Learners are assisted in
constructing the meaning of what they learned through relevant
learning activities. The alignment of activities of instruction, where the
learning opportunities provided, instructional approaches used, and the
learning environment created, would enable the learner to develop
meaning or learn well.

Even with a perfectly aligned constructivist approach, students
would behave and learn differently. To capture all the diversity, a
learning framework that will link the theory to practice is required. The
3P model (Presage — Process — Product) model (Fig. 1) proposed by Biggs
et al. [12] helps to align the students’ diversity, the educational envi-
ronment, both physical and virtual created, and the outcomes achieved
[11].

If the learning is occurring in a virtual online mode, awareness and
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application of this model would be valuable in ensuring that the
instructional approaches and learning contexts created should support
the needs of the learner in the form of a conducive Virtual Learning
Environment (VLE). This VLE should support the constructive alignment
of the curriculum and assessment with the course learning outcomes.

1.2. The virtual learning environment and e-learning tools

Harnessing the suitable education technology is crucial in e-learning
delivery. Fig. 2 shows how T&L activities can broadly be divided into
four quadrants in the whole canvas of technology-enhanced learning.
The vertical axis shows technologies that enable asynchronous activities
to become synchronous, while the horizontal axis ranged from
technology-supported activities to technology-enabled ones. The left
lower quadrant requires minimal technical support and student
engagement. However, it may be appropriate in a situation where the
general e-learning environment is less favourable, or the group is still
treading in the early stages of e-learning. As we move towards the upper
right quadrant, more mature technologies will enable better, real-time
student engagement with a wider variety of instructional delivery sup-
port via a suitable VLE, such as Moodle or Blackboard. While the
education-learner interaction may be enhanced, it requires good
Internet connectivity, big data plans and higher technological cost.

E-learning T&L requires a suitable VLE, also referred to as learning
management systems (LMS). VLEs enable the management of online
learning, provides a delivery mechanism, keeps track of the students’
activities and assessment, and provides access to digital resources [13].
These platforms offer a wide range of educational features, including
online classrooms, forums and material exchanges. VLEs allow students
to access course materials, such as pre-recorded lectures, assignments
and quizzes from the comfort of their home using computers, tablets and
smartphones. A brief list of available and commonly used online VLEs is
shown in Table 1.

The modes of delivery for e-learning can be divided into two cate-
gories: synchronous or asynchronous. Synchronous delivery is similar to
a traditional classroom environment, except the interaction is virtual
instead of physical. Examples of activities that may be conducted
through this mode are lectures, tutorials, quizzes and discussions. The
use of video-conferencing platforms is essential. Examples like Microsoft
Teams and Skype (Microsoft Corp, Redmond, WA, United States),
Google Meet (Google LLC, Mountain View, CA, United States), Zoom
(Zoom Video Communications, San Jose, CA, United States), Cisco
WebEx (Cisco WebEx LLC, Milpitas, CA, United States), BigBlueButton

PRESAGE PROCESS PRODUCT
Personal characteristics
Leaners prior
knowledge, attitudes —p
beliefs .
learning styles M&M Outcome
(happening in the —
learning environment) Learnin
Perceived learning > Per formirg1
environment, learning . g
Situational or contextual approaches adopted in Applymg le_amed
S information
factors the situation
Subject area .
teachers’ beliefs, i
abilities and
instructional strategies >
applied

Fig. 1. Biggs 3P model that links students’ diversity with the learning process and their outcome (adapted and modified from Dig Biggs et al. [12].
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Fig. 2. Four quadrants of activities in technology-enhanced learning.

Table 1
Some commonly used virtual learning environment (VLE) tools.

Software Main features Advantages Limitations

(Developer)

Moodle - A full-featured - Complete, very - Not user-
(Moodle Pty  open-source VLE customisable and friendly
Ltd) platform with a free usage of

modular design essential functions

Blackboard - Comprehensive - Very user-friendly ~ -Expensive
(Blackboard proprietary VLE for teachers and -Limited number
Inc) platform students of users

Canvas - Open source VLE - User-friendly -Lack of
(Instructure platform platform customisation
Inc) capabilities

Google - VLE to enhance - Simple interface, -Limited
Classroom students-educator user-friendly and functions
(Google collaboration full integration compared to
LLC) with Google G other platforms

Suite

(BigBlueButton Inc.) and Jitsi (Jitsi.org) are listed in Table 2. Most of
these apps offer limited functionality as a free package, and more
functions may be accessed only through paid packages. Unless the uni-
versity or college subscribes to the apps, most academics and students

are unwilling to pay the cost and prefer to work within the limitations of
the free package.

Other than video calls and text chat functionality, most software
allows lecturers to share slides and display computer screens in real-
time, enabling an interactive explanation of lessons. Most video-
conferencing apps also allow recording of online sessions, which can
be uploaded to the Internet and reviewed by students.

To foster active engagement and constructivism among students,
lecturers can integrate polling tools into their online teaching. Examples
include Mentimeter (Mentimeter Company, Stockholm, Sweden), Poll
Everywhere (Poll Everywhere, San Francisco, CA, United States), Slido
(sli.do s.r.o., Bratislava, Slovakia), Kahoot! (Kahoot!, Oslo, Norway),
Quizizz (Quizizz Inc., CA, United States) and iClicker (Macmillan
Learning, NY, United States). Such tools can also engage students in
learning activities. Some of the video platforms include such polling
tools already, e.g., Cisco WebEx, MS Teams, BigBlueButton and Jitsi.
Polling tools embedded in the video platforms are much easier and
quicker to use during teaching for the lecturer and the audience. The
need to switch to a different website needs considerable time and is an
additional source of technical problems. Another benefit of polling tools
is that they can be used to automatically record students’ participation
by asking them to input their student number or name before answering
questions. The use of these polling tools and online quizzes are also

Table 2

Comparison of selected video-conferencing apps for T&L applications*.
Description Google Meet Cisco WebEx MS Teams Zoom Skype BigBlueButton Jitsi
Free version Yes Yes Yes Yes Yes Yes Yes
Time limit 60 mins 24h No limit 40 mins 10h No limit No limit
Max. No. of participants 100 200 250 100 50 150 75
User-friendly Yes No No Yes Yes Yes Yes
Screen sharing Yes Yes Yes Yes Yes Yes Yes
Whiteboard No Yes Yes Yes No Yes No
Meeting recording Yes Yes Yes Yes Yes Yes Yes
Polling tools included No Yes Yes No No Yes Yes
End-to-end encryption No Yes (optional) No No Yes (optional) No No
Plans (US$ per month) 6.00 13.50 5.00 14.99 2.99 - -
Mobile app Yes Yes Yes Yes Yes No Yes

Note: These features are for basic, non-paying packages.
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useful as a form of formative assessment.

The main disadvantage of the synchronous mode is that the effec-
tiveness of teaching delivery depends heavily on the quality of the
Internet connection. A bad connection may result in disruptions during
live sessions, and this affects the quality of course delivery. This problem
is more pronounced for students in rural areas with limited Internet
infrastructure, or those who cannot afford expensive monthly data plans
and have to rely on pay-as-you-go Internet connectivity plans.

For the asynchronous mode of delivery, the educator-learners
interaction is not instantaneous, i.e., T&L activities not only occur at
different locations but also at different times . Examples are pre-
recorded video lectures, lecture slides, external resources such as You-
Tube videos or educational websites, offline tests and assignments. The
students’ feedback can be sent through email or messaging apps like
WhatsApp (WhatsApp Inc, Santa Clara, CA, United States), Telegram
(Telegram Messenger LLP, London, United Kingdom) and Facebook
Messenger (Facebook, Inc, Menlo Park, CA, United States). The main
advantage of this offline mode is that it provides flexibility to lecturers
and students to teach and learn, respectively, at their own suitable time
and this is less dependent on the quality of either party’s Internet
connection. Another advantage is that it gives opportunities for students
to understand lessons at their own pace by viewing the content as often
as they wish.

For group work, students can collaborate and hold virtual discus-
sions via Microsoft Teams, Google Meet and WhatsApp. For assignments
and tests, the educator can set time limits and due dates for submission.
Proof of student participation can be obtained from electronic time
stamps of the students’ online activity.

The obvious drawback of asynchronous teaching is that there is no
active interaction between lecturers and students. The students do not
get immediate clarification when they run into problems or have diffi-
culty understanding concepts. This method also requires self-discipline
if no specific timeframes are set for viewing of materials. Furthermore,
due to the minimum interaction, the students may be less motivated to
study on their own.

2. Materials & methods

At the University of Malaya, before COVID-19, we had already uti-
lised a VLE called Student Powered e-Collaboration Transforming the
University of Malaya (SPeCTRUM). This platform is based on Moodle,
and it was mainly used as part of blended learning strategies imple-
mented by the university. The system was intended to deliver lectures,
assignments and examinations in a systematic and integrated manner.
However, due to its user interface complexity and highly customisable
environment, it was not fully utilised university-wide, with the level of
implementation and adoption varying massively among individual
courses and lecturers.

In the MMedPhys programme, SPeCTRUM was used to upload course
information, lecture notes, instructions for assignments, and to post
quizzes. Besides, Google Drive cloud storage was also used to distribute
materials to students. These two apps had been proven to be excellent
platforms for sharing files, but they are not complete solutions to virtual
course delivery.

All teaching-learning activities were designed to ensure the
constructive alignment of the curriculum. The learning objectives were
aligned with T&L activities and assessments. Approximate learning time
was also calculated during the development of instructional strategies.
In converting to online instructional delivery mode, students were
required to invest a comparable amount of time to ensure appropriate
learning.

For instructional delivery, a combination of synchronous and asyn-
chronous methods was implemented. Table 3 shows the summary of the
changes in the T&L activities before the pandemic and during MCO. For
lectures, the method of choice was pre-recorded videos uploaded into
SPeCTRUM and Google Drive. Given that students had variable levels of
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Summary of the T&L activities in University of Malaya’s MMedPhys programme
before and during the Covid-19 pandemic, including under MCO.

Activities Before Covid-19 During Covid-19 pandemic &
under MCO
Teaching & Face-to-face lectures. Pre-recorded videos + online
Learning discussion.
Hands-on practicals, Viewing of videos recordings
demonstration and of practicals and those
submission of practical available from websites.
reports. Students were required to
answer questions after
viewing the videos.
Logbook record of clinical Discontinued.
postings and observations.
Assessments Written assignments. Assignments submitted

Research Project

Oral presentations.
Written examination.

Experimental and clinical
research work that required

data collection in the hospital.

online.

Video presentations.
Multiple-choice-questions
(MCQs) and tests
administered via online
platforms, such as Google
Form or SPeCTRUM.
Experimental and clinical
research work that required
data collection in the hospital.
Special permission was
obtained for students to
access hospital facilities and
collect data.

The amount of data needed
was reduced.

Final Exam Closed book. Open book.
Most questions required
students to apply higher-
order thinking skills (HOTS).
Oral The physical presence of Student makes a short video
Examination external examiner during the recording of their
oral examination was presentation and question
required. and answers session
conducted online via MS
Team.
Student Face-to-face interactions and Online meeting, Kahoot! and
engagement discussions. Google form MCQs.
Communication Verbal, WhatsApp and email. WhatsApp and email.
VLE/cloud SPeCTRUM and Google Drive. ~ SPeCTRUM and Google Drive.
storage
Attendance Signature on the attendance Google form.
record sheet.

Internet connectivity, and that a typical lecture usually lasted an hour,
asynchronous video recordings were chosen to minimise disruptions and
potential connectivity issues.

The videos were compressed and resized to an adequate resolution

(usually 720p) for easy viewing and download in all devices. A typical
one-hour lecture might end up with a video recording of 100 to 300
megabytes, depending on complexity. Several synchronous sessions
were also done to supplement pre-recorded lectures. These sessions were
mainly used to give opportunities to students to ask questions related to
the pre-recorded lectures. The students were asked to view the uploaded
lectures and read the lecture notes before the live session. For research
projects, students were barred from coming to classes and working in the
hospital during the pandemic and, as such, those whose project required
access to clinical machines, instead, spent their time doing literature
reviews, analysing data and writing their project report. All communi-
cations between students and supervisors were done via messaging
software, email and video conferencing.

To replace laboratory-based hands-on practical sessions, either
practical sessions (e.g. machine quality control procedures) were pre-
recorded or external resources, such as YouTube videos containing
medical physics experiments or procedures, were used. For the former,
the students were asked to produce a lab report based on the virtual
practical session. For the latter, students were given a series of questions
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to answer to demonstrate their understanding of the topic.

Despite the MCO and virtual learning conditions, students’ atten-
dance was still required by the university. A simple method to record
attendance was utilised by capturing a screenshot of the list of partici-
pants during synchronous sessions. However, this method was only
feasible for small groups. The lecturers eventually settled on utilising an
online form — students were provided with a link and asked to record
their attendance.

Part of the T&L activities also included assessments. Some MMed-
Phys courses comprised 60% continuous and 40% final assessment.
Conventionally, the final assessment involved a written examination.
However, strict physical distancing measures meant that large gathering
of students, including for examinations, were prohibited. Instead, the
university gave flexibility for implementing alternative assessment
methods. In the MMedPhys programme, the final examination compo-
nent was retained. However, the assessment was done online via
SPeCTRUM instead of conventional face-to-face evaluation. Most online
VLE allowed lecturers to set online test submission time limits as in face-
to-face examinations. We realised early on that it was not feasible to
prevent students from “cheating”, like searching the Internet for an-
swers. Although monitoring of students during examination sessions
using web cameras was possible, it carried too many intractable issues.
For example, students may be experiencing genuine technical problems
with their webcam, or they could be cheating by placing reference
materials behind the webcam. Additionally, such close monitoring was
only feasible with smaller staff-to-student ratios.

The alternative was, therefore, to make all examinations an opened
book format. However, this required questions to test the students’
higher-order thinking skills (HOTS); thus, questions testing knowledge
recall were kept to a minimum. The examination question format was
retained, but instead of a printed copy, the questions were presented in
PDF format. The question papers were uploaded to SPeCTRUM with a
specific date and time for students to download. The students were asked
to answer the questions by writing on standard A4 paper. They were
required to submit the answer within three to three and a half hours.
They scanned their answer scripts using a smartphone PDF maker app,
such as Microsoft Office Lens (Microsoft Corp, Redmond, WA, United
States) and CamScanner (IntSig Information Co., Ltd, Shanghai, China).
The PDF answer scripts were uploaded to designated folders in the
SPeCTRUM system. For marking, the lecturers either marked directly on
the PDF answer scripts or printed out a paper copy to do so.

Almost 10 weeks after the MCO was imposed, the government began
relaxing restrictions and allowed postgraduate students to return to
campus to work under strict standard operating procedures (SOPs). The
MMedPhys programme was classified as a coursework mode. Hence a
special arrangement was made with the university management to allow
students to continue their data collection. To ensure that the programme
continued to maintain the standards and requirements of IPEM, the
general structure of the project and report format were retained.

An evaluation was carried out at the end of the semester on July 27,
2020, which was 15 weeks after the MCO was implemented. The stu-
dents’ feedback on the change to e-learning was recorded in a ques-
tionnaire (Table 4). In the survey, comparative questions between face-
to-face lectures and all e-learning methods were asked as the students
had undergone six weeks of face-to-face lectures before converting to
online lessons. In this way, the two delivery modes of the same course
could be compared in the same batch of students.

3. Results

The current batch in the MMedPhys programme during the
pandemic comprised a total of 11 students. Fig. 3 shows the results of
their evaluation. The response rate was 100%, and it showed that the
students still preferred face-to-face lectures compared to e-learning
modes. They found the physical lecture sessions less boring, more
engaging and enabling them to ask questions directly to lecturers.
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Table 4
Evaluation questions for MMedPhys programme students at University of
Malaya.

1.  To what extent do you find the following activities useful in your learning?
Range from: 1 (Not useful at all) to 5 (Very useful).
A Face-to-face lectures
B Pre-recorded videos
C  Online discussion sessions
D  Viewing of videos recordings of practicals and those available from
websites + answering of short answer questions
E  MCQs
F Kahoot!
G  Video presentation
2. The pre-recorded videos/lectures
A were very clear and helped me to prepare for my lessons.
B were not clear, and I did not understand the lesson.
C  Ididn’t have time to review it.
D  Other
3. The online discussion sessions were .
very useful and help me to understand the lessons better.
a waste of my time.
able to help me engage with the lecturers.
able to help me engage with my coursemates.
Other
4. Viewing of videos recordings of practicals and those available from websites +
answering of short answer questions
A help me to understand the topic better.
B did not help me to understand the topic better.
C  Other
5. The activities involving MCQs and Kahoot!
helped me to understand the topic better.
did not help me to understand the topic better.
were fun.
were stressful.

moow»

were useless.

Other

6.  What challenges did you face because of the shift from the physical classroom to
a complete e-learning environment? [Free text replies]

7. What do you think is the positive sides of the online e-learning experience? [Free
text replies]

8.  Would you say you have adequate support as a student? What kind of support do
you wish you had? [Free text replies]

9. What would you say has helped you with this transition? [Free text replies]

mEHg 0w

The pre-recorded videos/lectures were well-received by students,
with 64% (7/11) saying that they were very clear and helped them
prepare for their lessons. However, they found that some recordings
were lengthy and not very engaging. Some students also did not have
time to focus on the videos, which was a particular problem for those
with family commitments and young children.

Less than half of the students felt that the online discussions had
helped them to understand their lessons better (5/11) and to engage
with the lecturers (3/11). Students were better engaged when lecturers
actively asked them questions to encourage their understanding of a
specific topic.

A total of 73% (8/11) of students said viewing video recordings of
practical training and answering short questions had helped them to
understand a topic better. However, the videos only provided them with
a general idea of practice and not experience in the real clinical setting.

Online quizzes, given as multiple-choice questions (MCQs) and
Kahoot! were carried out as formative assessments besides prompting
questions from students. Although seven out of the 11 students said
these activities were fun and had helped them to understand their topics
better, two students said they felt stressful completing the tasks. The
student-engagement activities were severely limited by intermittent
Internet connectivity as it hampered participation and was sort of an
anti-climax.

Concerning challenges faced because of the shift from the physical
classroom to a complete e-learning environment, students reported a
drop in morale, loss of motivation, difficulty focussing on their studies
and Internet connectivity problems. The new learning norm required
them to be more independent and self-regulating in their learning
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Fig. 3. Results of perceived student satisfaction with online learning in the MMedPhys programme.

approaches. They were also concerned with the lack of real clinical
experience. On the other hand, the pre-recorded lectures accorded
flexibility in learning, and students could review the recordings multiple
times to refresh their memories. For some students who used to spend
long hours travelling from home to work, the study-from-home mode
was a definite advantage to reduce unnecessary time spent on travelling.

One-half of the students reported that they had adequate support
from the staff, family and friends during this challenging period. Stu-
dents reported lack of support in terms of resources such as access to
library books, and the clinical attachment as part of their training.
Another vital aspect that did not receive adequate attention was the
mental support for the students, as this may be a sensitive and private
issue; some students found that it is difficult to seek professional help.

4. Discussion

COVID-19 had posed an unprecedented challenge in T&L activities at
the University of Malaya, particularly in the MMedPhys programme.
While a vaccine would take some time to be developed, medical physics
training needed to continue during this pandemic and beyond. This
called for new strategies and innovative methods to be developed and
adopted. The most logical way for educators was to adopt Internet-based
technologies in the delivery of education.

On the positive side, Internet-based e-learning could be more
convenient and cost-effective compared to traditional classroom
learning. This learning approach could be an excellent method to deliver
conventional lectures and tutorials. However, due to the clinical and
practical nature of postgraduate medical physics training, not all T&L
components were suitable to be delivered online. Laboratory or
workplace-based learning sessions, clinical attachments, and clinical
research projects were among learning activities which were more
appropriate to be conducted physically on campus.

Another major obstacle is that not all students could afford to sub-
scribe to fixed-line Internet, which provides a stable connection with
unlimited data. The accessibility and quality of Internet connectivity,
wireless communication, and computer and smartphone technology had
improved significantly in the past decade. In Malaysia, a developing
middle-income country, these technologies could now be accessed by
most of the population.

However, despite this growth, the speed and reliability of Internet
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connectivity were not homogenous, making online lessons unconducive.
In general, the quality of Internet connectivity in rural areas was much
lower compared to urban areas. Considering 22% of Malaysians live in
rural areas, this remained a significant problem [14]. The situation was
compounded by poverty, where some students, including schoolchildren
from low-income families, had to rely solely on prepaid mobile Internet
data plans and even share their digital devices. One family might own
one or two mobile phones only, which were used by many members.
Usually, such cheaper plans had low quotas of 1 to 10 gigabytes (GB) per
month. A 1 GB limit could be quickly exhausted when downloading
several videos or attending a few synchronous sessions. These issues
were the main challenges in the implementation of total online e-
learning for university students in Malaysia. To address this limitation,
we could explore other video streaming platforms that offered different
streaming formats and resolutions, such that a student could choose a
lower resolution for viewing to save their data allocations.

We found that in the lectures, students preferred short pre-recorded
talks. We learnt that while the recorded lectures were the most
straightforward method in carrying out online teaching, student
engagement was lacking far behind. Modern e-learning didactics also
recommended a combination of short condensed input (e.g. videos) in-
terlaced with online activities, engaging students in active participation
or formative assessments (such as MCQs, calculation tasks, thought-
provoking questions). These techniques enabled an interactive connec-
tion with students, leveraging their short-term attention while rein-
forcing students’ understanding of the topic. However, it should be
noted that the optimum duration of any lecture, either face-to-face or
online, would vary and depended much on the lecturers’ teaching skills
[15]. Hence, to improve the effectiveness of pre-recorded lectures, it was
suggested that a lengthy topic be divided into several short videos
instead of a single long video.

From our experience, it was also recommended to conduct online
sessions after students had viewed their pre-recorded lectures. These
sessions could be used to answer questions from students and explain
more about some difficult concepts. In addition to lectures, other T&L
methods, such as computer simulation, quizzes and video animation,
could also be used to supplement the lectures.

Another critical issue that needs to be addressed by educators was
the mental health impact on students. Due to this pandemic, students’
social life had been affected drastically. For example, they could not
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socialise with their friends and were restricted to sharing a confined
living space with their family or colleagues, which was not a conducive
study environment. Besides, some students might also be grieving over
the loss of loved ones to the pandemic or some other unfortunate cir-
cumstances, among the common physiological effects that have been
reported included loneliness, anxiety, stress and depression [16,17].
Therefore, it is crucial for educators and university administrators to
monitor this situation and show empathy towards the students. Never-
theless, despite these issues, the learning had to continue. Lecturers and
university administrators must be creative and innovative to ensure that
the use of online education is maximised among their students.

5. Conclusion

Due to the COVID-19 pandemic and MCO, the instructional delivery
of MMedPhys in the University of Malaya had to be shifted from the
traditional campus-based education to Internet-based e-learning. We
predict that even after the COVID-19 crisis, the new norm of T&L will
continue, perhaps into another form of symbiotic co-existence of hybrid
learning, where e-learning activities would complement effectively with
face-to-face activities. Indeed, the experience gained during the
pandemic has enriched and broadened the approach to T&L in the
MMedPhys course at the University of Malaya. However, it must be
recognised that an effective, efficient and engaging online instructional
delivery did not merely involve recorded lectures and online meetings!
There was a need to explore other online collaborative learning tools to
improve instructional delivery and increase student engagement. It
should be remembered that “Learning is the goal and technology is just
the environment”.
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