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Abstract: Open distance learning has become a new norm in medical education since the COVID-19
pandemic. The abrupt shift from conventional medical education to fully virtual learning deserves
a reflection on how it affected the learning motivation among medical students. Hence, this study
aimed to investigate the effect of open distance learning on their learning motivation during this
pandemic period, with suggestions to improve through reflections and recommendations. This
qualitative study involved 152 medical students undertaking the Doctor of Medicine program in
Universiti Kebangsaan Malaysia, Malaysia, during the COVID-19 pandemic. All data were collected
through a validated questionnaire. We found that medical students portrayed intrinsic motivation—
mainly self-motivation, self-discipline, and self-adaptation—in open distance learning during the
pandemic period. Feedback from medical students also showed that they advocated a better internet
connection, innovative teaching, and learning, as well as new appropriate assessment methods and
strengthening of the learning management system for a sustainable open distance learning outcome.
Hence, medical educators should be creative in making use of open distance learning as an attractive
complementary platform in medical education to ensure life-long learning.

Keywords: education; medical; online learning; motivation; COVID-19

1. Introduction

Open distance learning has emerged to be the new norm since the novel coronavirus
disease 2019 (COVID-19) pandemic. Medical education is not spared from this new norm,
as the implementation of the nationwide Movement Control Order (MCO) has forced all
medical teaching and learning to be conducted fully online. The abrupt transformation from
conventional medical education to exclusive open distance learning is challenging [1–6]
and the effect on learning motivation among medical students remains unelucidated.

Generally, open distance learning, also known as digital learning, is a way to comple-
ment students’ learning process by integrating the advancement of technology in assessing,
tutoring, and instructing students for educational purposes [7]. It comprises a few com-
ponents, mainly digital teaching materials, digital tools, digital delivery, and autonomous
learning [8]. Other terminologies that are commonly used to represent open distance
learning include ‘e-learning’, ‘technology-enhanced learning’, ‘internet-based training’,
‘web-based training’, ‘online learning’, ‘network learning’, and ‘distance learning’ [7,9].
Students can learn online synchronously and asynchronously without time and location re-
strictions, with indirect cultivations of autonomous learning ability through open distance
learning [10,11].

In fact, open distance learning has been incorporated into Malaysia’s medical educa-
tion through the Learning Management System (LMS) in conjunction with the ministry’s
initiative, MyHE4.0 (Education 4.0) in the Higher Education Blueprint 2015–2025. A
‘blended learning’ environment is created that enables virtual communications between stu-
dents and lecturers, assignment submission, and group discussion [12]. Even though most
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medical students are tech-savvy and support the use of open distance learning in medical
education due to its interactivity, cost-effectiveness, and convenience [13–15], open distance
learning has been a complementary role in medical education. Our conventional medical
education setting is mainly involved a physical lecture in the hall and conventional bedside
teaching and learning methods with real patients. However, the shift towards fully open
distance learning will involve several challenges, including the increasing time constraints
and demands faced by educators and students, network issues, availability of infrastruc-
tures, and the perception of being distracted while using high-end technologies that will
further impede the development of open distance learning in medical education [16–19].

Learning motivation is affected by a few factors including intrapersonal determinants
(i.e., age and gender); interpersonal determinants (i.e., academic conditions, cognitive
outcomes); affective outcomes (i.e., anxiety and depression); behavioural outcomes (i.e.,
academic engagement) [20,21]. Parental and teacher support [22,23], as well as positive
personality traits such as perseverance, gratitude, and desire for learning [24–26], also have
positive correlations with learning motivation.

The effectiveness of open distance learning depends on students’ ability to learn
independently, initiate discussions with peers and educators, and develop understandings
through active engagement with digital resources [27]. This requires sustainability of
learning motivation [28]. Previous studies have reported that blended learning in medical
education improves learning motivation. However, the impact of the COVID-19 pandemic
on open distance learning and learning motivation remains unexplored. The unforeseen
stressors of the pandemic may affect learning motivation and the outcome of open distance
learning [29].

The recommendations and reflections from medical students are crucial to enhancing
the sustainability of medical education. Hence, this study aimed to qualitatively analyse
medical students’ learning motivation during this COVID-19 period, as well as their points
of view on improving open distance learning.

2. Materials and Methods
2.1. Study Design

This study embraced a qualitative approach in collecting both reflection and feed-
back from undergraduate medical students of Universiti Kebangsaan Malaysia (UKM),
Malaysia. A set of validated questionnaires including an information sheet and a con-
sent form were distributed via Google Forms (Supplementary file), from March 2020
to May 2020, two weeks after the initiation of lockdown in Malaysia. A pilot study
to validate the questionnaire was carried out among 35 UKM medical students, with
Cronbach’s alpha, α = 0.91. This study was approved by UKM Ethics Committee (UKM
PPI/111/8/JEP-2019-702).

2.2. Selection of Respondents and Data

All current UKM students undertaking the course of Doctor of Medicine were eligible
to participate in this study. Stratified convenience sampling was used in which the sample
was stratified by year of study and each year contributed an equivalent ratio to population.
A study by Universiti Putra Malaysia, Malaysia (UPM) [30] with a power of 1.000 was
referenced for sample size calculation. Eventually, there were a total of 152 year 1–year
5 UKM undergraduate medical students that participated in this study.

Demographic data and educational background of respondents were collected, includ-
ing age, year of study, and phase of the study. The phase of the study consisted of year 1
and year 2 representing the preclinical phase, and year 3 to year 5 for the clinical phase.
Reflections regarding their learning motivation during the pandemic period, as well as
their opinions on future open distance learning improvements, were collated and further
divided into different emerging themes.
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2.3. Statistical Analysis

Results were recorded using Statistical Package for Social Science (SPSS) Version 27 by
the IBM Corporation, New York, United States, and analysed qualitatively based on the
aforementioned objectives. The reflections on learning motivation during the pandemic and
recommendations to improve open distance learning were coded into respective emerging
and main themes. The coding was performed by two independent authors and cross-
checked to determine any discrepancies. Should there be any discrepancies in opinions, a
third author would address the difference in opinions and reach a consensus together with
the two authors.

3. Results
3.1. Demographic Characteristics

Among 152 UKM undergraduate medical students, the mean age was 21.94 ± 1.63.
Preclinical and clinical medical students comprised 38.8% and 61.2% of the total students,
respectively (Table 1).

Table 1. Demographic characteristics of respondents (n = 152).

Demographic Data Number of Students, n(%)

Year of Study

1 31 (20.4)
2 28 (18.4)
3 27 (17.8)
4 35 (23.0)
5 31 (20.4)

Phase of Study Preclinical 59 (38.8)
Clinical 93 (61.2)

Total Students 152

3.2. Themes of Learning Motivation (LM) during the COVID-19 Period

The reflections on learning motivation during the pandemic period were collated
into 11 emerging themes (Table 2), which were further summarised into 2 main themes—
intrinsic and extrinsic motivations (Figure 1). Respondents were labelled as ‘R’.

Table 2. Main themes of learning motivation.

Quote Emerging Theme Main Theme

‘I set up a to-do list every day and focus on things I want to study in small
sessions.’ (R2) Self-motivation

Intrinsic motivation‘Regardless of whether we’re in difficult times, learning is a continuous
journey, the one that can only stop you from learning new knowledge is

your own self.’ (R12)
Self-discipline

‘Very badly. No motivation most of the day’ (R29) Self-adaptation
‘To pass the year and move on.’ (R139) Feeling indifferent

‘Weekly teaching and lecture motivate me to understand things better.’ (R1) Online teaching

Extrinsic motivation

‘My supervisor is the main reason why I am able to cope with this kind of
learning method.’ (R4) Lecturer

‘I watch videos to understand better.’ (R54) Open distance learning using
different resources

‘Always remind myself about the pro exam.’ (R14) Examination
‘Ask motivation from friends and family.’ (R11) Family

‘By continuously keeping in touch with my friends, making a checklist of the
subjects that I need to cover, having a conducive study area, and online

group study with friends.’ (R31)
Friend

‘Not having a conducive studying environment at home ...’ (R43) Learning motivation
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3.2.1. Theme LM1: Intrinsic Motivation

Out of 152 responses, 55.9% of students reflected intrinsic motivation in their answers.
Of those, 28 responses pointed towards self-motivation during the COVID-19 pandemic.
Most of the responses mentioned reminding oneself subconsciously regarding the reason
for choosing the medical profession and the necessity of continuous learning.

‘Regardless of whether we’re in difficult times, learning is a continuous journey, the one
that can only stop you from learning new knowledge is your own self.’ (R12)

Some medical students also boosted their self-motivation via other sources available
while learning at home.

‘Watch vlogs of medical students like Ali Abdal, etc. to make me feel like studying.’ (R59)

‘By watching motivational videos.’ (R64)

Another emerging theme that was categorised under intrinsic learning motivation
would be self-discipline. In total, 50 responses portrayed medical students applying the
principle of self-discipline as learning motivation.

‘I set up a to-do list every day and focus on things I want to study in small sessions.’ (R2)

‘A lot of self-studies, researching materials, and discussions with lecturers.’ (R45)

‘Study a lot and never forget to rest in between online sessions.’ (R110)

Additionally, there were three responses that mentioned the feeling of indifference
despite the transformation.

‘To pass the year and move on.’ (R39)

Shifting from face-to-face learning to open distance learning is an enormous challenge
for medical students, especially those clinical students who used to practice clinical skills
in hospital settings. This transformation requires one to have the skill of self-adaptation.
However, despite various themes of learning motivation, there were four responses pointing
towards incapability to adapt due to the lack of both intrinsic and extrinsic motivation.
Three out of four responses were from clinical students.

‘Very badly. No motivation most of the day.’ (R30)

‘Difficult.’ (R55)
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3.2.2. Theme LM2: Extrinsic Motivation

The learning environment was the extrinsic factor that cause the inability to adapt, as
indicated by one student with the following statement:

‘...Not having a conducive studying environment at home and also a lot of reading
materials have been left at the college . . . ’ (R43)

As online classes had become the bread-and-butter routine of everyday life, there
were students (n = 10) who said that online learning motivated them to understand the
lessons better.

‘Weekly teaching and lecture motivate me to understand things better.’ (R1)

Among the students whose learning motivation was extrinsic, six of them thought
that lecturers can be a source of learning motivation.

‘My supervisor is the main reason why I am able to cope with this kind of learning
method.’ (R4)

Different sources of open distance learning which were found online such as research
articles, e-books, educational videos, etc. were considered students’ extrinsic motivation
because these sources were very informative and easily accessible.

‘I watch videos to understand better.’ (R54)

Cancellations or delays of examinations over the COVID-19 pandemic did not demo-
tivate the students; in contrast, upcoming delayed examinations had become a learning
motivation for 18 students, especially those who were in the final year.

‘Counting days for professional exams.’ (R7)

A total of 32 students reflected that family (n = 6) and friends (n = 26) acted as strong
support for them to study at home during COVID-19.

‘Ask for motivation from friends and family.’ (R11)

‘My friends and I have discussions frequently regarding questions we encounter during
our teachings . . . ’ (R26)

3.3. Reflections on Methods (RM) to Improve Open Distance Learning

Recommendations on open distance learning improvement were collated (Table 3),
consisting of a total of 18 emerging themes, which were further summarised into 5 main
themes (Figure 2).

Table 3. Main themes of open distance learning improvement.

Quote Emerging Theme Main Theme

‘Improve the Wi-Fi connection and online course platforms.’ (R2) Improve Wi-Fi connection Better internet
connection‘Provide free internet to those who are in need, give lectures in more fun and

challenging ways, e.g., playing games, Kahoot.’ (R52) Free internet

‘Pre-record the video so it can be played many times.’ (R1) Pre-record videos/lectures

Different teaching and
learning methods

‘Students should participate actively in discussion and share their ideas
more with the classroom.’ (R12)

Make it more interactive
(involve lecturers and
students—discussion)

‘Having online lectures every day for at least one hour to sustain the
knowledge.’ (R90) More online teaching

‘Be more creative and graphical.’ (R18) More graphical explanation
‘Upload examination videos that are verified and agreed by all the lecturers

as a standard.’ (R10) Videos on theory/clinical part

‘Can involve real patients in learning history taking.’ (R64) Video conferencing
with patients

‘Case-based scenario, virtual ward rounds’ (R114) Virtual ward round
‘Tele-viva sessions and use of simulation software instead of lectures’ (R6) Simulation software
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Table 3. Cont.

Quote Emerging Theme Main Theme

‘We need virtual reality; it will make it a lot more fun but then again not
realistic at all.’ (R51) Virtual reality

‘Hope University expands and adds more resources to online medical
courses (subscribe to them, e.g., UpToDate).’ (R116) Learning apps (UpToDate)

‘Provide free eBooks or any study materials that reliable/easy to
understand.’ (R79) Free eBooks

‘Prepare more questions along with the lecture slides so that can stimulate
thinking other than just simply listening to lecture.’ (R15)

Quizzes/Question
banks/Kahoot

‘Develop more systematic systems in conducting online courses including
various forms of teaching and learning methods.’ (R13)

Improve and standardise online
course platforms

Strengthening of
LMS platform

‘Tele-viva sessions and use of simulation software instead of lectures.’ (R6) Tele-viva sessions
Assessment‘Improve the assessment system. Instead of sticking to the same weightage

for final semester exams, maybe the management team can adjust the
weightage and methods of evaluation if either exams or teaching and

learning sessions are held online.’ (R39)

Different weightage, methods

‘I prefer the traditional way of learning rather than online as history taking
and physical examination cannot be trained via digital learning.’ (R33) Human Interaction The traditional method

of learning
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3.3.1. Theme RM1: Better Internet Connection

Online learning is dependent on internet access, and without a stable internet connec-
tion, the learning process would be interrupted since most of the materials and resources
were available online. In this theme, there were two groups of responses which included
improvement of Wi-Fi connection (16 responses) and free internet access (2 responses).

‘Improve the Wi-Fi connection and online course platforms.’ (R2)

‘Provide free internet to those who need it, give lectures in more fun and challenging
ways, e.g., playing games, Kahoot.’ (R52)
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3.3.2. Theme RM2: Different Teaching and Learning Methods

Twelve different approaches used in medical learning were collated from the responses
under the main theme of different learning methods. Due to occasionally unstable internet
connections, some students were unable to access synchronised online classes; therefore,
there were nine students who suggested that lectures and educational videos be pre-
recorded before the class or recorded during the class as a reference for those students.

‘Record teaching video for practical besides concept lecture because it is better than online
discussion. Sometimes the line does not cooperate, I can’t get the full content of the
discussion...’ (R32)

There were students (n = 27) who deemed e-learning as a more interactive way of
learning and involved intercommunication between both lecturers and students instead of
plain lecturing.

‘More group discussions and problem-based learning than mass lecture.’ (R46)

While all medical students were staying at home under the Movement Control Order,
three students mentioned that online teaching should be delivered more frequently, and
one of them gave the following example:

‘Having an online lecture every day at least for one hour to sustain the knowledge.’ (R90)

To enhance the understanding of certain topics, especially lessons involving anatomy
and physiology, there were two comments about the preparation of more graphical ex-
planations; for instance, lecturers may incorporate more mind maps or diagrams when
delivering lectures.

‘More exciting and easier to understand by using more pictures along with the explana-
tion.’ (R144)

For the substitution of physical examination, 22 responses suggested that it can be
learned through demonstration via video, and an explanation of each step should be
recorded simultaneously.

‘Upload examination videos that are verified and agreed by all the lecturers . . . ’ (R10)

Students also suggested that history taking can be carried out through video confer-
encing with patients whose condition was stable to be interviewed.

‘Can involve real patients in learning history taking.’ (R64)

There was one response that suggested virtual ward rounds to replace the routine
ward round performed in a hospital setting.

‘... virtual ward rounds.’ (R114)

Learning via simulation software was also mentioned by 23 students.

‘Can improve session like ‘DxR Clinician’ so students can improve (on) their clinical
reasoning skills.’ (R14)

Three responses suggested virtual reality replacing clinical exposure learning for
medical students.

‘We need virtual reality; it will make it a lot more fun but then again not realistic at all.’ (R51)

Two students hoped that the faculty can subscribe to more learning applications
during this COVID-19 period.

‘.... subscribe to UpToDate.’ (R21)

For students who used to borrow medical books from the library or left their study
materials at their accommodation in the faculty, there was one suggestion about free e-books
which can be accessed online.

‘... provide free eBooks or any study materials that are reliable/easy to understand . . . ’ (R79)
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To consolidate one’s knowledge and explore their own understanding of certain topics,
there were 16 responses that mentioned quizzes, question banks, or Kahoot.

‘...provide practice questions/clinical scenarios as homework, to be discussed further
online.’ (R21)

3.3.3. Theme RM3: Strengthening of LMS Platform

Learning Management System (LMS) is another crucial component in the transfor-
mations of medical education via open distance learning. An ideal LMS will provide a
standardised platform for all students to access e-learning content systematically and inter-
act with each other, while lecturers can track the progression of students. Some medical
students recommended that UKM’s LMS, UKMFolioTM should be improved, as shown in
the following statements:

‘...my suggestion is that our university should prepare a dedicated website for online
learning where all the syllabus is structured.’ (R66)

‘Standardising the way, the instructions are given such as displaying the submission date
and time in a column where all students and lecturers can see clearly.’ (R74)

‘(LMS) a stable platform where students and lecturers can communicate well because it’s
more like one-way communication now and taking longer than usual.’ (R82)

3.3.4. Theme RM4: Assessment

A small proportion of students (n = 2) suggested that the assessment method should
be modified to be in line with the modifications upon implementation of open distance
learning.

‘Improve the assessment system. Instead of sticking to the same weightage for final
semester exams, maybe the management team can adjust the weightage and methods of
evaluation if either exams or teaching and learning sessions are held online.’ (R39)

3.3.5. Theme RM5: Traditional Method of Learning

A total of four students insisted on having traditional methods of learning, as they
believed that clinical components especially cannot be replaced with open distance learning.
Three out of these four students were clinical students. Two of them even proposed that
they were willing to postpone the current semester and graduation until they were allowed
to enter the hospital and resume the usual way of learning from patients.

‘I prefer traditional ways of learning rather than online as history taking and physical
examination cannot be trained via digital learning.’ (R7)

‘Nothing, no online classes ever can beat the actual learning method by seeing patients.
Postpone the semester.’ (R130)

4. Discussion

Generally, it is believed that open distance learning cannot replace the conventional
teaching and learning methods in medicine [31–34], as the nature of the medical degree
involves substantial hands-on skills that open distance learning lacks. Open distance
learning has been playing a complementary role in medical education thus far [31]. Indeed,
the unanticipated full implementation of open distance learning upon the introduction
of the Movement Restriction Order (MCO) in Malaysia has left all faculty members un-
prepared, and the actual outcome is yet to be observed. Open distance learning has been
implemented in medical schools worldwide during the COVID-19 pandemic [2,35–38].
Various innovative teaching and learning methods have been introduced such as virtual
clerkships, simulation software, and digital clinical placements [39–44]. However, one of
the main concerns is internet connection issues such as poor coverage, low speed, and
network congestion [16]. This has been the main challenge faced by undergraduate stu-
dents throughout their studies [45–48]. In fact, our preliminary data found that 40% of
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medical students had a poor internet connection (<5 Mbps). Feedback from the medical
students also showed that internet connection must be improved, and free internet should
be provided to achieve effective open distance learning.

We believe that this medical education transformation has caused certain changes and
impacts on learning styles among medical students. Multimodal has been the preferred
style of learning among medical students, especially among universities that use integrated
curricula [49–53]. Hence, with the implementation of open distance learning, there are
adaptations from lecturers and medical students, as they are required to make use of the
available resources in digital platforms to gain the utmost knowledge and skills for practical
clinical components that were initially obtained through clinical clerkships at the hospital.
As such, clinical students would be more impacted, as they have missed the most crucial
part of learning directly from patients. Indeed, there were several responses from clinical
students stating that they had a tough time adapting to open distance learning. They hoped
that they could be provided with more interactive forms of digital learning, simulation
software, videos regarding the topics to be learned, and recordings of lectures. These
strategies make up the multimodal style of learning, including aural and visual, and can
partially replace the kinaesthetic style since students do not have any direct experience with
patients via clerkships in hospitals during the pandemic period. In fact, medical students
have positive views towards the use of simulation-based learning [54–57] and virtual
reality [40,58–60], as they provide hands-on practice and improve learning competency
with clinical reasoning skills especially when there is limited availability of patients in
hospitals. Hence, the development of simulation labs should be encouraged in medical
institutions to allow medical students to gain medical–procedural experience with more
intensive training workshops provided for lecturers so that it could be used as an additional
tool for medical teaching and learning.

Our results found that medical students portrayed intrinsic motivation, mainly self-
motivation, and self-discipline, in coping with this tough time. For instance, some of them
motivate themselves to learn continuously by recalling the actual intention of medical
pursuit, while some create an organised study plan with daily learning objectives to
ensure that they learn something every day. This is reasonable, as medical students are
known to have high intrinsic motivation, compared with undergraduate students of other
courses [61,62]. High motivation has been one of the vital components during selections
or interviews for the course of medicine [63,64]. Thus, medical students with pre-existing
high intrinsic motivation will make use of all available digital resources for their study
despite the challenges they faced during the pandemic.

Hence, it can be concluded that most of the medical students’ learning motivations
are not impacted by the pandemic. As open distance learning has been part of the blended
learning in UKM medical curricula, medical students generally adapted well during the
pandemic. However, the challenges that they face from full digitalisation of open distance
learning mainly emerged from extrinsic factors, especially the learning environment. As
suggested by medical students, stable internet connection, more variety of online learning
platforms such as UpToDate and full-text journals that are accessible without any time and
place restrictions, and ideal LMS platforms to access all learning materials while encour-
aging discussions between lecturers and students via online assessments such as quizzes
and viva sessions are required if the university were to embark on the sustainable open
distance learning experience. Based on these recommendations, students with high intrinsic
motivation can improve their lifelong learning skills through open distance learning.

This study was conducted with a few potential limitations. Further quantitative
synthesis to determine the impact of potential confounders such as age, gender, the phase
of the study, and household income on learning motivation among medical students was
not carried out due to the lack of relevant data. Since only UKM medical students were
involved in this study, the representativeness and generalisability of the findings to other
medical faculties are limited. Additionally, there was a likelihood of respondents giving
socially desirable responses, as they may answer the questionnaire positively based on
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what they perceived to be expected of them since our study used self-reported data. Further
longitudinal studies with mixed methods are recommended to explore the impact of open
distance learning on learning motivation among medical students. Constant feedback,
reflections, and evaluations from medical students on the implementation of open distance
learning are required to improve medical education.

5. Conclusions

The majority of medical students portrayed intrinsic motivation in their studies during
the current pandemic period. Better internet connection, innovative ways of teaching and
learning, new assessment methods, and strengthening of LMS is recommended for optimal
outcome of open distance learning. Open distance learning should be improvised based on
students’ needs and recommendations to be an additional driving factor to further increase
learning motivation, especially during this pandemic period, when face-to-face teaching
and learning methods are limited.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/su14084497/s1, Supplementary file: The survey tool used in
this study.
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41. Torres, A.; Domańska-Glonek, E.; Dzikowski, W.; Korulczyk, J.; Torres, K. Transition to online is possible: Solution for simulation-
based teaching during the COVID-19 pandemic. Med. Educ. 2020, 54, 858–859. [CrossRef]

42. Sam, A.H.; Millar, K.R.; Lupton, M.G.F. Digital Clinical Placement for Medical Students in Response to COVID-19. Acad. Med.
2020, 95, 1126. [CrossRef]

43. Iguacel, I.; Abecia, B.; Bernal, J.L.; Martínez-Jarreta, B. Changing Attitudes towards Occupational Medicine with Blended Learning
Methods Is Possible among Medical Students in Spain: A Longitudinal Study. Int. J. Environ. Res. Public Health 2022, 19, 878.
[CrossRef]

44. Nijakowski, K.; Lehmann, A.; Zdrojewski, J.; Nowak, M.; Surdacka, A. The Effectiveness of the Blended Learning in Conservative
Dentistry with Endodontics on the Basis of the Survey among 4th-Year Students during the COVID-19 Pandemic. Int. J. Environ.
Res. Public Health 2021, 18, 4555. [CrossRef] [PubMed]

45. Ming, T.S.; Mahmud, N.; Abd Razak, N. The use of wireless technology in UKM: Challenges faced and its impact on English
language learning. 3L Lang. Linguist. Lit. 2012, 18, 129–143.

46. Rajab, M.H.; Gazal, A.M.; Alkattan, K. Challenges to Online Medical Education during the COVID-19 Pandemic. Cureus 2020,
12, e8966. [CrossRef] [PubMed]

47. Farooq, F.; Rathore, F.A.; Mansoor, S.N. Challenges of Online Medical Education in Pakistan during COVID-19 Pandemic. J. Coll.
Phys. Surg. Pak. 2020, 30, 67–69. [CrossRef]

48. Su, B.; Zhang, T.; Yan, L.; Huang, C.; Cheng, X.; Cai, C.; Cui, D. Online Medical Teaching in China during the COVID-19 Pandemic:
Tools, Modalities, and Challenges. Front. Public Health 2021, 9, 797694. [CrossRef]

49. Nuzhat, A.; Salem, R.O.; Quadri, M.S.; Al-Hamdan, N. Learning style preferences of medical students: A single-institute
experience from Saudi Arabia. Int. J. Med. Educ. 2011, 2, 70–73. [CrossRef]

50. Moro, C.; Smith, J.; Stromberga, Z. Multimodal Learning in Health Sciences and Medicine: Merging Technologies to Enhance
Student Learning and Communication. Adv. Exp. Med. Biol. 2019, 1205, 71–78. [CrossRef]

51. Samarakoon, L.; Fernando, T.; Rodrigo, C.; Rajapakse, S. Learning styles and approaches to learning among medical undergradu-
ates and postgraduates. BMC Med. Educ. 2013, 13, 42. [CrossRef]

52. Bokhari, N.M.; Zafar, M. Learning styles and approaches among medical education participants. J. Educ. Health Promot. 2019,
8, 181.

53. Karim, M.R.; Asaduzzaman, A.; Talukder, M.H.K.; Alam, K.K.; Haque, F.; Khan, S.J. Learning style preferences among undergrad-
uate medical students: An experience from different medical colleges of Bangladesh. Bangladesh J. Med. Educ. 2019, 10, 26–30.
[CrossRef]

54. Joseph, N.; Nelliyanil, M.; Jindal, S.; Utkarsha; Abraham, A.E.; Alok, Y.; Srivastava, N.; Lankeshwar, S. Perception of Simulation-
based Learning among Medical Students in South India. Ann. Med. Health Sci. Res. 2015, 5, 247–252. [CrossRef] [PubMed]

55. Philippon, A.-L.; Truchot, J.; De Suremain, N.; Renaud, M.-C.; Petit, A.; Baron, G.-L.; Freund, Y. Medical students’ perception
of simulation-based assessment in emergency and paediatric medicine: A focus group study. BMC Med. Educ. 2021, 21, 586.
[CrossRef] [PubMed]

56. Piryani, R.M.; Piryani, S.; Shrestha, U.; Acharya, A.; Kanskar, S.; Shahi, M.; Kayastha, J.; Chaulagain, A.; Agarwal, J.P.; Bajracharya,
S.R. Simulation-based education workshop: Perceptions of participants. Adv. Med. Educ. Pract. 2019, 10, 547. [CrossRef]
[PubMed]

57. Turatsinze, S.; Willson, A.; Sessions, H.; Cartledge, P.T. Medical student satisfaction and confidence in simulation-based learning
in Rwanda–Pre and post-simulation survey research. Afr. J. Emerg. Med. 2020, 10, 84–89. [CrossRef]

58. Sattar, M.U.; Palaniappan, S.; Lokman, A.; Hassan, A.; Shah, N.; Riaz, Z. Effects of Virtual Reality training on medical students’
learning motivation and competency. Pak. J. Med. Sci. 2019, 35, 852–857. [CrossRef]

59. Kolla, S.; Elgawly, M.; Gaughan, J.P.; Goldman, E. Medical Student Perception of a Virtual Reality Training Module for Anatomy
Education. Med. Sci. Educ. 2020, 30, 1201–1210. [CrossRef]

60. Parsons, D.; MacCallum, K. Current perspectives on augmented reality in medical education: Applications, affordances and
limitations. Adv. Med. Educ. Pract. 2021, 12, 77. [CrossRef]

61. Campos-Sánchez, A.; López-Núñez, J.A.; Carriel, V.; Martín-Piedra, M.; Sola, T.; Alaminos, M. Motivational component profiles
in university students learning histology: A comparative study between genders and different health science curricula. BMC Med.
Educ. 2014, 14, 46. [CrossRef]

http://doi.org/10.1186/s12909-020-02312-0
http://www.ncbi.nlm.nih.gov/pubmed/33121488
http://doi.org/10.4103/jehp.jehp_318_21
http://doi.org/10.3389/fpubh.2020.576227
http://doi.org/10.1111/medu.14266
http://doi.org/10.1186/s12909-020-02245-8
http://doi.org/10.1111/medu.14245
http://doi.org/10.1097/ACM.0000000000003431
http://doi.org/10.3390/ijerph19020878
http://doi.org/10.3390/ijerph18094555
http://www.ncbi.nlm.nih.gov/pubmed/33923047
http://doi.org/10.7759/cureus.8966
http://www.ncbi.nlm.nih.gov/pubmed/32766008
http://doi.org/10.29271/jcpsp.2020.Supp1.S67
http://doi.org/10.3389/fpubh.2021.797694
http://doi.org/10.5116/ijme.4e36.d31c
http://doi.org/10.1007/978-3-030-31904-5_5
http://doi.org/10.1186/1472-6920-13-42
http://doi.org/10.3329/bjme.v10i2.44640
http://doi.org/10.4103/2141-9248.160186
http://www.ncbi.nlm.nih.gov/pubmed/26229712
http://doi.org/10.1186/s12909-021-02957-5
http://www.ncbi.nlm.nih.gov/pubmed/34798890
http://doi.org/10.2147/AMEP.S204816
http://www.ncbi.nlm.nih.gov/pubmed/31413653
http://doi.org/10.1016/j.afjem.2020.01.007
http://doi.org/10.12669/pjms.35.3.44
http://doi.org/10.1007/s40670-020-00993-2
http://doi.org/10.2147/AMEP.S249891
http://doi.org/10.1186/1472-6920-14-46


Sustainability 2022, 14, 4497 13 of 13

62. Wu, H.; Li, S.; Zheng, J.; Guo, J. Medical students’ motivation and academic performance: The mediating roles of self-efficacy and
learning engagement. Med. Educ. Online 2020, 25, 1742964. [CrossRef]

63. Kusurkar, R.A.; Croiset, G. Autonomy support for autonomous motivation in medical education. Med. Educ. Online 2015,
20, 27951. [CrossRef]

64. Wouters, A.; Croiset, G.; Galindo-Garre, F.; Kusurkar, R.A. Motivation of medical students: Selection by motivation or motivation
by selection. BMC Med. Educ. 2016, 16, 37. [CrossRef] [PubMed]

http://doi.org/10.1080/10872981.2020.1742964
http://doi.org/10.3402/meo.v20.27951
http://doi.org/10.1186/s12909-016-0560-1
http://www.ncbi.nlm.nih.gov/pubmed/26825381

	Introduction 
	Materials and Methods 
	Study Design 
	Selection of Respondents and Data 
	Statistical Analysis 

	Results 
	Demographic Characteristics 
	Themes of Learning Motivation (LM) during the COVID-19 Period 
	Theme LM1: Intrinsic Motivation 
	Theme LM2: Extrinsic Motivation 

	Reflections on Methods (RM) to Improve Open Distance Learning 
	Theme RM1: Better Internet Connection 
	Theme RM2: Different Teaching and Learning Methods 
	Theme RM3: Strengthening of LMS Platform 
	Theme RM4: Assessment 
	Theme RM5: Traditional Method of Learning 


	Discussion 
	Conclusions 
	References

