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Abstract: As the coronavirus disease 2019 (COVID-19) trajectory remains unknown, online learning
(OL) has replaced face-to-face teaching strategies in education institutions. Research and training
focus on harnessing educators, but less is understood at the students’ ends. This study examines
the OL readiness components, self-regulation, enablers, and barriers to OL at home among medical
students during the COVID-19 pandemic through an explanatory mixed-method study. We con-
ducted a cross-sectional study with 178 students and an in-depth interview with 10 students from
a public medical school in Malaysia. We found that while all students owned at least one learning
device, 22.5% of the students did not have a learning space at home. 21.9% students did not have
Wi-Fi access, and 11.2% did not receive mobile broadband coverage at home. Despite these barriers,
students had a suitable OL self-regulation level. Significantly higher self-regulation was observed
among pre-clinical year students, students with higher grades, and students who had designated
learning space at home. We found that high-immediacy and low-bandwidth applications such as
WhatsApp and Telegram, and YouTube as the most accessible and easiest platforms to navigate in
OL. Our qualitative findings yielded a conceptual model of OL enablers at learners, educators, and
institution levels. This framework may serve as one of the guides in faculty development planning
and policymaking, especially in promoting a more socially inclusive OL.

Keywords: online learning; e-learning; blended learning; distance education; COVID-19; self-
regulation; online learning readiness; sustainable medical education

1. Introduction

Online learning (OL) is defined as the access to the learning experience by the use
of technology networks [1]. It is deemed as the newer version of distance learning, and
terms such as online teaching, digital learning, web-based, and e-learning are used in-
terchangeably with OL in the literature. OL can be broadly categorized as synchronous
(real-time teaching activities), asynchronous (pre-recorded or non-real-time teaching ac-
tivities), and hybrid (mixture of synchronous and asynchronous). Synchronous OL can
be conducted through applications such as Microsoft Teams, Zoom, Google Meet, and
Telegram. Asynchronous OL can be conducted through a broader range of applications
that include Massive Open Online Course (MOOC), Moodle, Blackboard, pre-recorded
PowerPoint presentation, audio files, YouTube, and e-mail [2,3].

Over the last decade, OL has evolved rapidly due to its convenience. Prior to coro-
navirus disease 2019 (COVID-19), most higher education institutions were still relying
on face-to-face teaching mode with OL offered for distance education or as a supplement
to the conventional teaching. However, since the COVID-19 pandemic was declared on
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11 March 2020 [4], over 87% of students around the globe were impacted by the lockdown
measures and prolonged closure of education institutions [2]. With the pandemic trajectory
remain unknown, OL has become an emergency measure to replace face-to-face teaching
in education institutions [5].

A model of OL readiness builds upon seven S factors—strategy, structure, systems,
style or culture, staff, skills, and shared value [6,7]. However, many institutions focused on
training the educators to deliver OL effectively, evident by the huge numbers of articles on
online learning innovations. Less is understood on the dynamic of OL from the learners’
side in the context of the pandemic [8]. Components of the OL readiness model that may
affect the students’ experience include systems and skills. Systems are the formal and
informal elements that support the delivery of OL strategy and its structure [6]. This
includes technology (Internet access and learning device availability at home) and OL
platform supports. While students enjoyed free Wi-Fi access through university hotspots
during their stay on the campus, some students might not have access to the Internet at
home. The Malaysian Communications and Multimedia Commission (MCMC) report
found that only 90.1% of Malaysians have Internet coverage at home [9]. In contrast to the
conventional teaching where students gathered in a venue and had access to immediate
support by educators, studies found that students face technical difficulties at home when
navigating through OL platforms [10,11]. This emphasizes that skills matter not only to
the educators and support staff but also to the students as the users of OL [7].

As OL places greater responsibility on students to take control of their learning process,
self-regulated learning is a critical factor for the success of OL [12]. Self-regulation is the
“self-generated thoughts, feelings, and actions that are planned and cyclically adapted
to the attainment of personal goals” [13]. A study among university students found that
self-regulation and locus of control were the significant discriminating factors between
students who complete online courses and dropouts [14]. Self-regulation has also been
found as one of the best predictors of academic success in both face-to-face and online
learning programs [15,16].

In Malaysia, following the Restriction of Movement Order on 18 March 2020, the
Ministry of Higher Education (MOHE) has announced the closure of higher education
institutions. Educational activities needed to be carried out online for 1.2 million university
students across the country [2]. In response to this, educators used various online applica-
tions and platforms to conduct teaching and learning activities throughout the period. It
is of equal importance to evaluate OL readiness, enablers, and barriers from the students’
perspective as this could lead to inequity issues in learning [5]. Hence, building from the
above conceptual framework, we set out to measure relevant OL readiness components to
students (systems and skills), self-regulation, enablers, and barriers to OL at home among
medical students during the COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design

In view of the pandemic context that may create a novel learning experience, we
adopted a mixed-method explanatory sequential design [17,18]. We conducted a cross-
sectional study to measure the system (types of Internet connectivity, learning device owned
by students, and perceived support on OL), skills (accessibility and familiarity with various
OL platforms), levels, and significant associations of self-regulation in OL among medical
students during COVID-19 pandemic. Through a descriptive phenomenological approach,
we then explored the enablers and barriers to OL at home through the experience of
medical students using semi-structured in-depth interviews (IDI) to explain the quantitative
data. This study received ethical clearance from the institutional Human Research Ethics
Committee Universiti Sains Malaysia (USM/JEPeM/COVID19-55).
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2.2. Participants

The sampling frame consisted of 545 medical students from Universiti Sains Malaysia
(USM) Health Campus. Prior to the COVID-19 pandemic, all teaching and learning ac-
tivities were conducted on campus as it relied heavily on practical sessions and patients
contact. However, all teaching and learning activities were immediately changed to full OL
following the Restriction of Movement Order. After the announcement of the Recovery
Movement Control Order (RCMO) on 10 June 2020, the institution has allowed medical
students to return in multiple phases with priorities given to Year 5 students while the
remaining students had their teaching and learning activities online until 3 January 2021.
Based on the Krejcie and Morgan table, the sample size required for this population size and
15% non-response rate was 266. Using convenience sampling, we invited Year 1 to Year 4
medical students to participate in the cross-sectional study through an open invitation in
students’ WhatsApp groups [19]. In our curriculum, Year 1 and Year 2 students are the
pre-clinical students, while the Year 3, Year 4, and Year 5 students are the clinical students.

The sample size for the IDI was guided by the saturation principle [20]. Based on
factors such as focused research question, homogenous participants, permission to use
shadow data (sharing of classmates experience), and trained interviewer, we estimated
that 10 to 25 IDI were needed to achieve saturation [21]. We invited the participants
using purposive sampling from the participants list in the cross-sectional study. All
participation was voluntary, and informed consent was obtained from participants prior to
the data collection.

2.3. Instrument

The instrument package included 3 parts. The first part was the sociodemographic
questions, including the academic year, sex, race, cumulative grade point average (CGPA),
area of residence, household income, scholarship status, number of siblings, learning space
at home, challenges, and impact of OL faced at home. To examine the complex array of
OL readiness components on systems and skills, the second part covered types of Internet
connection at home, mobile and Wi-Fi speed, the impact of OL on Internet usage, types
of learning device, and ownership. The second part also asked about the usefulness of
received support received at home, desired support for OL, and accessibility and familiarity
with OL platforms used in the teaching and learning process.

The third part of the instrument consisted of the Online Self-Regulated Learning
Questionnaire (OSLQ). OSLQ is a validated 24-items instrument to measure self-regulation
in an OL environment. It has 6 subdomains that are goal setting, task strategies, time
management, environment structuring, help-seeking, and self-evaluation. It is answered
against a 5-point Likert response (strongly agree to strongly disagree). The results were
interpreted through the mean and standard deviation of its subscale. It has been validated
with high internal consistencies (Cronbach alpha 0.90 and 0.67 to 0.90 at subscale level) and
suitable fit indices [12]. The authors obtained permission from the scale developer prior to
the data collection.

For the IDI, the researcher interviewed the participants using an open-ended piloted
interview protocol. The protocol was developed based on the Guide on Conducting
In-Depth Interviews [22]. The final questions were

1. How was your experience with OL at home?
2. How did OL at home help or not helping your study?
3. In what way you feel that OL at home could improve?

2.4. Data Collection

In line with the RCMO, we administered the survey using anonymous Google Forms
between 3 November 2020 and 2 December 2020. There were no monetary incentives given,
but the participants were given the option to know their own self-regulation scores. We
conducted the IDI through phone calls at a time that was convenient to the participants.
The IDI was conducted by Author 1, who had no supervisory or authoritative role to the
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students. The conversation was transcribed verbatim, and each participant was assigned a
pseudonym to maintain anonymity and confidentiality. Each IDI participant was given an
RM20 stationary voucher as an incentive for their time.

2.5. Data Analysis

We applied descriptive statistics to describe the distribution of Internet connectivity,
learning devices and perceived support, and the level of accessibility and familiarity with
OL platforms. As for OSLQ, we used an independent T-test to determine significant
associations with sex, scholarship funding, and CGPA, and one-way ANOVA to determine
significant associations with the academic year, study area, broadband, and Wi-Fi speed.
The analyses were carried out using SPSS version 27 (IBM Corp., Armonk, NY, USA).

We analyzed the qualitative data using a six-step thematic analysis in Atlas.Ti version
8.1 (Atlas.Ti GmbH, Berlin, Germany). Author 1 open-coded the raw data and organized
the open-coding into the theme. Author 2 reviewed the themes, and their agreement was
generally concordant. To enhance the trustworthiness of the findings, we applied code-
recode procedure and data sources triangulation with the cross-sectional study findings.

3. Results
3.1. Cross-Sectional Study: Demographic Data

A total of 178 students participated in the survey, with a response rate of 78.8%. Most
of the participants were first-year (40.4%), female (79.2%), Malay (71.9%), had a CGPA of
3.50–4.00 (36.5%), stayed in an urban area (67.4%), from the middle-income group (42.7%),
received a scholarship (83.7%), and had OL at home in their bedroom (65.2%) (Table 1).

Table 1. Summary of demographic data.

Demographic Variable (n = 178) n (%)

Academic year
Year 1 72 (40.4)
Year 2 32 (18.0)
Year 3 42 (23.6)
Year 4 32 (18.0)

Sex
Male 37 (20.8)

Female 141 (79.2)

Race
Malay 128 (71.9)

Chinese 27 (15.2)
Indian 14 (7.9)

Others: Malaysians 5 (2.8)
Others: International students 4 (2.2)

CGPA
3.50–4.00 65 (36.5)
3.00–3.49 40 (22.5)
2.67–3.00 1 (0.6)

No CGPA yet (first-year students) 72 (40.4)

Area of residence
Urban 120 (67.4)
Rural 58 (32.6)

Household income
Low income (bottom 40%) 71 (39.9)

Middle income (middle 40%) 76 (42.7)
High income (top 20%) 31 (17.4)
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Table 1. Cont.

Demographic Variable (n = 178) n (%)

Scholarship
Self-funded 29 (16.3)

Receiving scholarship 149 (83.7)

Number of siblings
1–3 73 (41.0)

More than 3 105 (59.0)

Study area at home
Study room 22 (12.4)

Bedroom 116 (65.2)
Shared area 40 (22.5)

3.1.1. Internet Connectivity and Device

The most used Internet connection at home was mobile broadband (80.4%), followed
by home Wi-Fi (78.1%) and public Wi-Fi (12.4%). Most participants had multiple data
subscriptions with fourth-generation (4G) mobile broadband speed (71.9%). However, as
for Wi-Fi, many participants enjoyed a speed of less than 50 megabits per second (33.1%).
To accommodate for OL needs, participants had to obtain additional Internet subscriptions
(30.9%), upgraded the current plan to a higher data plan (17.4%), or changed to a different
telco provider (9.0%).

Most participants owned more than one OL device. Laptop (91.6%) and smartphone
(88.8%) were the most used devices for online learning. Of the participants, 90.4% had the
device for themselves, while 9.6% were sharing the device with other family members at
home (Table 2).

Table 2. Types of Internet connection and online learning devices used for online learning at home.

Internet Connectivity and Device (n = 178) n (%)

Types of Internet connection at home
Home Wi-Fi 139 (78.1)

Mobile broadband 143 (80.4)
Public Wi-Fi 22 (12.4)

Wi-Fi speed at home
More than 100 megabits per second (mbps) 37 (20.8)

51–100 mbps 43 (24.2)
Less than 50 mbps 59 (33.1)

No Wi-Fi 39 (21.9)

Mobile broadband speed at home
Fourth generation (4G) 128 (71.9)
Third generation (3G) 18 (10.1)

Enhanced data GSM evolution (EDGE) 1 (0.6)
High speed packet access (HSPA) 11 (6.2)

None 20 (11.2)

Impact of OL on Internet usage
Additional subscription 55 (30.9)

Change of telco 16 (9.0)
Plan upgrade 31 (17.4)

None 71 (39.9)
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Table 2. Cont.

Internet Connectivity and Device (n = 178) n (%)

Devices used for OL
Desktop 7 (3.9)
Laptop 163 (91.6)

Smartphone 158 (88.8)
Tablet 83 (46.6)
None 0 (0)

Ownership of the main device
Self 161 (90.4)

Shared with siblings or parents 17 (9.6)
Loan 0 (0)

3.1.2. Support

The main challenges reported by the participants were distraction by non-academic
matters, needed to help with house chores, lack of personal space to study, and needed
to mind younger siblings (Table 3). Of the participants, 78.7% reported low productivity
when compared to face-to-face learning, and 4.5% had to return earlier to the campus.

Table 3. Challenges faced at home and perception on support for online learning.

Challenges, Impact, and Support for OL n (%)

Challenges faced in home environment during OL
Distraction by non-academic matters 145 (81.4)

Lack of personal space to study 81 (45.5)
Need to help with house chores 98 (55.1)

Need to mind siblings 76 (42.7)
None 9 (5.1)

Impact of OL
Low productivity as compared to face-to-face teaching 140 (78.7)

Early return to campus 8 (4.5)
None 30 (16.9)

Received helpful support
(number of students seek support during OL)

University IT team (n = 110) 89 (80.9)
Educators (n = 152) 148 (97.4)

Parents (n = 169) 160 (89.9)
Telco provider (n = 137) 97 (70.8)

Top management (n = 121) 98 (81.0)

Desired support during OL
Free Internet data 159 (89.3)

Increase Internet speed in residence 169 (94.9)
Technology device loan 104 (58.4)

Use of online platforms that are easier to access 166 (93.3)

The majority of the participants looked for some support during the OL period. Of
participants, 97.4% perceived helpful support from the educators, 89.9% perceived helpful
support from their parents, 80.9% perceived helpful support from the institution technical
team, 81.0% perceived helpful support from the institution’s top management. However,
only 70.8% perceived helpful support from the telco providers.

As for the future online learning duration home, desired support includes increased
Internet speed at their residence (94.9%), use of OL platforms that require less Internet
speed (93.3%), free Internet data (89.3%), and device loan (58.4%).
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3.1.3. OL Platforms

The majority of the participants had experienced OL with the listed platforms in
Table 4. Based on the mean score, the platforms that were easiest to access (in terms of Inter-
net connectivity) were WhatsApp, Telegram, and YouTube. In contrast, the platforms that
were most difficult to access were Skype, Zoom, and Google Meet. As for user familiarity,
the highest-rated platforms were WhatsApp, YouTube, E-Learning, and Telegram.

Table 4. Mean score for accessibility and familiarity of various online learning platforms.

Online Learning Platform
Accessibility Familiarity

Mean SD Mean SD

E-mail 3.30 0.73 3.44 0.67
E-learning 3.24 0.75 3.51 0.58

Google Classroom 3.07 0.81 3.19 0.75
Google Drive 3.18 0.78 3.50 0.60
Google Meet 3.04 0.82 3.21 0.73

Kahoot! 3.10 0.78 3.39 0.69
Microsoft Teams 3.06 0.86 3.26 0.73

Massive Open Online Course (MOOC) 3.09 0.85 3.25 0.74
Skype 2.72 0.96 2.89 0.90

Telegram 3.38 0.70 3.51 0.61
Quizziz 3.14 0.76 3.29 0.75
YouTube 3.36 0.71 3.61 0.54

WhatsApp 3.59 0.57 3.66 0.56
WebEx 3.22 0.78 3.44 0.67
Zoom 2.88 0.98 3.09 0.85

3.1.4. Self-Regulation in Online Learning Environment and Associations with Relevant
Demographic Variables

Each of the self-regulation domains had a mean higher than 3 for all Year 1–4 partic-
ipant subgroups. Year 1 participants had the highest mean for environment structuring,
goal setting, time management, help-seeking, and overall scale when compared to the
other academic year groups. However, Year 2 participants had the highest mean for the
task strategies domain, and Year 3 participants had the highest mean for the self-evaluation
domain (Table 5).

Table 5. Mean Online Self-Regulated Learning Questionnaire (OSLQ) score for domains of self-regulation in an online
learning environment for different academic year groups.

Environment Structuring
Mean (SD)

Goal Setting
Mean (SD)

Time Management
Mean (SD)

Help Seeking
Mean (SD)

Task Strategies
Mean (SD)

Self-Evaluation
Mean (SD)

Total
Mean (SD)

Year 1 4.08 (0.69) 4.06 (0.67) 3.44 (0.75) 3.91 (0.66) 3.30 (0.78) 3.73 (0.75) 3.74 (0.50)
Year 2 3.88 (0.68) 3.73 (0.67) 3.15 (0.71) 3.71 (0.74) 3.35 (0.74) 3.70 (0.75) 3.61 (0.57)
Year 3 3.60 (0.66) 3.82 (0.67) 3.08 (0.68) 3.50 (0.76) 3.18 (0.75) 3.74 (0.64) 3.52 (0.48)
Year 4 3.14 (0.83) 3.59 (0.63) 3.23 (0.77) 3.07 (0.92) 3.14 (0.72) 3.45 (0.71) 3.29 (0.56)

Overall 3.76 (0.79) 3.86 (0.68) 3.26 (0.74) 3.63 (0.80) 3.25 (0.75) 3.68 (0.72) 3.60 (0.55)

As summarized in Table 6, there was a statistically significant association between
Online Self-Regulated Learning Questionnaire (OSLQ) mean with the academic year as
determined by the one-way ANOVA test with medium to large effect sizes. Post hoc
comparisons (Tukey test) revealed that the pre-clinical mean OSLQ score was significantly
higher than clinical year participants for environment structuring, goal setting, help-
seeking, and overall score. Participants who had high CGPA had significantly higher goal
setting and self-evaluation OSLQ scores. Participants who had a designated study room
were found to have higher goal setting when compared to those learning in a shared area
at home. However, there was no significant mean difference between those who studied
in a designated study room and their bedroom and those who studied in their bedroom



Sustainability 2021, 13, 6086 8 of 15

and a shared area. We found no significant association between OSLQ scores with sex,
scholarship funding, broadband, or Wi-Fi speed.

Table 6. Significant mean difference of OSLQ scores across relevant variables.

Variable OSLQ Domain Significant Pair T or F Mean Difference p-Value Effect Size
(Partial η2)

Academic year Environment structuring Year 1–Year 3 14.204 0.494 0.003
0.197Year 1–Year 4 0.942 <0.001

Year 2–Year 4 0.178 <0.001
Goal setting Year 1–Year 4 4.440 0.470 0.006 0.071
Help seeking Year 1–Year 3 9.814 0.410 0.028

0.145Year 1–Year 4 0.839 <0.001
Year 2–Year 4 0.641 0.004

Overall Year 1–Year 3 7.151 0.264 0.048
0.110Year 1–Year 4 0.494 <0.001

CGPA Goal setting Above–below 3.50 2.244 0.291 0.027 0.095
Self-evaluation Above–below 3.50 2.127 0.293 0.036 0.106

Study area Goal setting Designated study room—shared area 5.451 0.583 0.003 0.059

3.2. In-Depth Interview

A total of 15 students volunteered for the IDI, and the researcher arranged a phone
interview session at their convenient time. Saturation was achieved after interviewing
10 participants from various backgrounds (Table 7).

Table 7. Distribution of IDI participants based on relevant demographic data.

Demographic Variable (n = 10) n (%)

Academic year
Pre-clinical students 5 (50)

Clinical students 5 (50)
Race

Malay 6 (60%)
Chinese 1 (10%)
Indian 1 (10%)

Others: Malaysian 1 (10%)
International student 1 (10%)

Sex
Male 3 (30)

Female 7 (70)
Residence

Urban 8 (80)
Rural 2 (20)

3.2.1. Benefits of Online Learning

Time saving emerged as the most cited theme under the benefits of OL. Participants
proposed that OL reduced the traveling time and provided them more time to take up
other undertakings.

“It (OL) is perfect because I can do so many things in one time. I can join the
lectures, participates in workshops, learn another language or new hobbies like
interior design or yoga or poems. Actually, I didn’t think it was going to be this
great, but now I am enjoying it.” (Year 1, international student, male)

Other themes include increased formal teaching sessions, getting more study resources,
and being closer to family support.

“When we were in wards (before OL), it was mainly self-directed learning. I agree
that OL gave us less clinical experience, but we gained more theoretical input
as our supervisors took us in small groups and we were able to interact better.”
(Year 4, local student, female)
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3.2.2. Disadvantages of Online Learning

Many participants proposed that OL provided a less clinical experience for clinical
students and practical experience for pre-clinical students. Students described having
simulated patients during online clerking as a suitable alternative but did not provide them
with adequate exposure to become competent doctors.

“Our worry is we will become the OL version of medical graduates—lack of
experience, lack of communication skills in patient care because it’s just not the
same when you clerk online. We got to clerk only one patient for each posting
because you cannot get many patients in every online classes.” (Year 4, local
student, female)

“I wanted to practice and touch the anatomy models because they look just the
same online. I am in dire to return to campus and learn in the anatomy museum
because we don’t have all that (at home).” (Year 2, local student, female)

Participants also described having to spend more time revisiting the recorded session
following Internet connection problems or lack of focus. Students also described this
consumed more time not just to those who experience glitches but to other classmates who
have to explain the content to them.

“A few days ago, there was somebody having internet problem and missed the
discussion. After the Problem Based Learning ended, we had to tell her again the
whole thing while she was being distracted by her brother and sister.” (Year 1,
local student, female)

Other themes that emerged under disadvantages include struggling to sustain focus
in OL (following lack of clinical experience to make sense of the content), physical impact
(dry eyes and back pain from prolonged screen time), less adaptability for kinesthetic
learners, having to spend more money on Internet data, connection problems during the
examination and reduced motivation from uncertainties of OL.

“We do study groups, but the pace is much slower now. Everyone was eagerly
waiting to return to campus. Once we were allowed to return but there were
sudden RMO notice close to the return date. These uncertainties affected our
drive to study.” (Year 4, local student, male)

3.2.3. Enablers of Online Learning

A total of 15 themes emerged under enablers of OL and can be categorized into
learners, educators, and institutions (Figure 1). As for learners, the most cited theme is self-
regulation. Participants described that self-discipline to follow the OL routine, maintaining
focus, setting individual goals in learning and striving to achieve the goals, knowing where
to find help, and helping friends in need as enablers in OL.

“I read some textbook because nothing parallels textbook. For example, if we are
having anatomy or connective tissue classes that day, I will read the textbook and
if I need clarification, I will find some video because there are many videos now
on YouTube.” (Year 1, international student, male)

“When we missed something from the online class, we will ask in the What-
sApp group. That group really helps when we don’t understand something, we
will just ask there. And we help by filling out other’s gap too.” (Year 3, local
student, female)

Home environment emerged as the most cited theme after self-regulation. Participants
proposed that having a conducive home environment and learning space is an important
enabler to help their focus. Participants also proposed having their own learning gadget
and suitable Internet connection as enablers for OL.



Sustainability 2021, 13, 6086 10 of 15

“I had a lot of distractions at home because my mom is a nanny. She had several
babies to mind and these babies cry during lectures. Luckily, I have good internet
connection at home. (But) I have to spend extra RM100 every month to get that
kind of connection." (Year 4, local student, female)

As for educators, the most cited theme is educators’ presence. Participants described
that educators’ connection with learners physically (by interacting through webcam) or
mentally (through questions and answers session) helped learners to engage more with
the session.

“I know it’s different from seeing them (educators) physically, but I can still
see them in OL so this made the learning experience more natural.” (Year 1,
international student, male)

Themes on the conduct of OL include active learning, authentic learning experience,
planning of session with proper cognitive load, use of user-friendly OL platforms, familiar-
ity with OL platforms, and providing ways for students to verify information.

“It’s the balance between the length and content. The good one will be the shorter
class because students can only focus for 30 to 45 min and we need short break
after that. Lecturers can split the heavy topics into several sessions.” (Year 1,
international student, male)

“Some lecturers brought patients during the online classes. Everyone gets to
clerk the patient just like in the wards. That was a really good session.” (Year 4,
local student, female)

“Sometimes the lecturers wanted to incorporate activities, but they are not famil-
iar. There was once a lecturer wanted to play some video but there was no sound
and she spent so much time on that. The lecturer had to get help from students
to set that up.” (Year 1, local student, female)

Participant also proposed the use of the asynchronous approach as a complement to
synchronous input to accommodate students with a poor connection. The total reliance on
the synchronous approach may also impose some difficulties on students from different
time zones.

“I prefer asynchronous because sometimes students have internet problems and
we missed out. If it was asynchronous, we could join the class when our internet
is more stable.” (Year 1, local student, female)

“Most classes start at like 8am Malaysia time, so I have to wake up at 2.30 a.m. here.”
(Year 1, international student, male)

Themes of OL institutional enablers are providing educational resources for students
(such as free access to the relevant educational website), suitable Internet connection
for lecturers to conduct OL, and support for students who could not afford a suitable
Internet connection.

“There were times where lecturers had internet connection problems and the
class paused for 30 min, we all had to enter the WebEx room again.” (Year 1, local
student, female)

“We need some portable Wi-Fi device. Some of us can only learn in campus
because of poor internet coverage at our home.” (Year 3, Local student, Male)

“I wish the university can provide wireless microphone to lecturers when they have
to do online demonstration. Sometimes the audio quality is very poor because they
were far from the laptop internal microphone (when doing demonstration).” (Year 3,
local student, male)
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4. Discussion

The response rate in the cross-sectional study was high and exceeded the recom-
mended response rate for a survey study [23]. Most of the participants’ demographics
corresponded to the population demographic distribution, except there were more Year 1
and female students. The most significant finding from the demographic data was 22.5%
of students did not have a learning space at home, and 45.5% of the students perceived
the lack of personal learning space as a challenge in OL. A study from India found that
44.4% of its university students did not have a designated study room, and 12.6% perceived
an unfavorable home environment as a challenge to OL [24]. Educational institutions
often pay huge consideration in designing their physical learning space as it is linked to a
better learning experience and successful outcomes [25]. Learning space is also integral
in minimizing distractions [26], and this is evident in our study that found significantly
higher self-regulation among students who learned in a designated space as compared
to those learning in a shared area. Optimizing learning space may be difficult to achieve
in individual students homes. However, understanding this may guide educators to de-
sign OL approach that put suitable demand on the home learning environment such as
asynchronous mode and longer assignment deadlines [27].

In contrast to studies from other countries that proposed that not all students have
personal learning devices [3,28], this study found that all students owned at least one
learning device. This corresponds to the MCMC report that found 98.2% of Malaysians
had smartphones and 71.3% had personal computers [9]. However, some students did not
have Wi-Fi or mobile broadband coverage at home, and 60.1% had to either upgrade their
current plan, subscribe to an additional plan, or change to a new telco. This highlights
Internet connection as a major challenge in OL as compared to learning device ownership
in this population. Another study among local college students found that many had
Internet access problems at home and could not afford Internet subscription [29]. Although
some service providers have been proactive in giving 1 GB of free data to students, ac-
cessibility issues were still unresolved [30]. The MCMC report revealed a considerable
difference in Internet speed between service providers and states in Malaysia. A local
study reported that 12.2% of students mobilized around 1 to 2 km from their house to
obtain a stable Internet connection [31]. Although our study found no significant associa-
tion between Internet speed and self-regulation in OL, another local study reported that
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Internet access problems prevented students from completing online learning activities
and submitting assignments [2].

Despite the increasing use of live video conferencing applications such as WebEx,
Zoom, and Google Meet [32], it is interesting to note that messenger applications such
as WhatsApp, Telegram, and YouTube appeared to be the most accessible and easiest
platforms to navigate in OL. In one of the useful frameworks comparing OL platforms
based on bandwidth demand and immediacy, group chat and messaging applications are
categorized as the practical platforms that offer immediate educator-students interaction
with less Internet speed requirement [33]. YouTube application, on the other hand, provides
educators the opportunity to share demonstration or lecture videos that it is accessible
when students have a stable Internet connection. This corresponds with the IDI findings
where students proposed an asynchronous approach as alternative teaching strategies to
promote greater social inclusivity of learners in OL [27].

Researchers have agreed that self-regulation skill is more important in the OL as it is
more autonomous as compared to the face-to-face learning environment [12,34]. Domains
of self-regulation such as goal setting, self-evaluation, and help-seeking encourage students
to examine, reflect and communicate about their learning and predicted their persistence in
OL [35]. A local study among private university students also found that self-regulation sig-
nificantly predicted satisfaction in OL [36]. In this study, we found suitable self-regulation
in OL among medical students. However, contrary to our expectation, the pre-clinical
students had significantly higher self-regulation as compared to the senior clinical year
students. A local modeling study found that the effect of peer learning on OL satisfaction
is fully mediated by self-regulation [37], and this may have helped our first-year students
who had never physically meet their peers during the OL.

Our qualitative findings generated a conceptual model of enablers in OL at the stu-
dents, educators, and institutional levels. This model is consistent with a framework that
categorized the themes of OL research into learners, course and instructor, and organiza-
tion [38]. At the students’ level, students should be equipped with various self-regulation
strategies to help them take more ownership and control of their learning process [36]. This
is important as most of the participants quoted distraction to non-academic matters as the
main challenge to OL at home. Another important enabler is a stable Internet connection. A
more collaborative effort with the government, education institutions, and telco providers
are desirable, and actions may include zero-rating or cost-free access to educational ma-
terials, bandwidth shaping, free SIM cards, data caps lift, and public hotspots to increase
connectivity [39]. In fact, the majority of the students from the present study perceived free
data and increased Internet speed as a useful aid to support OL in the longer run.

Studies found that educators favored traditional classroom mode as compared to OL
due to lack of interaction, difficulty to sustain students’ attention, and technical glitches [32].
Some instructors felt that they were not equipped with the required skills to transition
into OL in a short period of time [3]. The themes that emerged at the educators’ level
provide a useful guide for faculty development to sustain OL in the longer run. As
anatomy practical and patient contact are integral in medical training, educators need to be
exposed to OL teaching aids that could enhance authentic learning. Faculty development
should not just focus on training relevant pedagogical strategies in technology-mediated
learning [40,41] but also encourage educators to create content that is suitable in terms of
cognitive load and use platforms that require less bandwidth to accommodate students
with poor Internet access.

The success of OL does not just depend on learners or educators but also on the
institution [38]. Both cross-sectional and IDI findings proposed the need for an educational
institution to take proactive measures in supporting students with poor Internet access and
home environment. In this sample, 4.5% of students were not able to sustain OL at home
and were allowed to return to campus with appropriate COVID-19 standard operating
procedures. The findings also highlight that educators need to be supported by competent
technology departments, trainers, and infrastructures. As OL became the mainstream of
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teaching and learning and consumed more preparation time, tenure and promotion must
be redesigned to be more aligned with the educators’ workload [7].

Our study has a number of limitations. The nonprobability sampling applied in this
study limits the generalizability of the findings to a wider context. The participants had
more Year 1 students as compared to the other batches, and the absence of prior face-to-
face teaching experience could have affected their experience on OL. We only assessed
OL enablers from the learners’ perspective. Despite the limitations, the findings provide
some overview of enablers of OL and practical framework to guide immediate actions
in sustaining OL. Future studies are desirable to examine other stakeholders’ (such as
educators, top management personnel, and public) input to OL enablers. As self-regulation
becomes more critical in the OL context, future studies could explore ways to enhance
self-regulation learning strategies in an unstructured learning environment. More research
is also needed to explore ways to increase the effectiveness of OL in various learning styles,
especially kinaesthetic learners.

The study found that an inconducive home environment and poor Internet connection
as significant barriers to OL among medical students in this institution. Despite these
barriers, students showed a suitable self-regulation level in OL. The qualitative analysis
produced a conceptual model highlighting several enablers to OL at the learners, educators,
and institution levels. The fact that the COVID-19 pandemic trajectory is yet unknown,
immediate actions are necessary to provide adequate Internet connection and support to
learners and educators. More research is also desirable to look into a more sustainable
OL that promotes inclusivity and the impact of OL on learning outcomes attainment and
learners’ and educators’ wellbeing.
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