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Abstract

Background: Educational pedagogies were modified during the COVID-19 pandemic to minimise interruption to
teaching. One approach has been the distance learning problem-based learning (PBL) tutorial utilising the online
peer-to-peer platform. The aim of this study was to compare the performance of students using distance learning
PBL tutorials using with that of students utilising the conventional face-to-face approach.

Methods: This retrospective study was conducted in a single academic institution. We compared two groups of
fourth-year medical students from the same class: one group used distance learning (DL); the other, the face-to-face
(FF) method. We used students’ baseline performance at the preceding block for one-to-one propensity score
matching. Students utilising the PBL tutorial were given grades by their tutors according to a standardised scoring
system encompassing five key areas (score range: 0-10). The main outcome was a student’s total score (i.e, the
sum of the scores from the five key areas, ranging from 0 to 50).

Result: We matched 62 students in each group. With four tutorials, there were 490 observations, with 245 in each
group. The mean total score for the DL group was 37.5 + 4.6, which was significantly lower than that of the FF
group (39.0+44, p <0.001). We noted that students in the DL group had a significantly lower scores for all five
areas of proficiency: participation, communication, preparation, critical thinking and group skills.

Conclusion: Findings of this study revealed that the performance of students utilising the DL PBL tutorials was
lower than that of students participating in the conventional FF approach. Further studies are needed to ascertain
the underlying cause.
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Background

During the first half of 2020, the world was chal-
lenged by the coronavirus pandemic on an unprece-
dented scale. In response, many people adopted the
practice of social distancing, and schools suspended
classes and activities. Medical students were devoid of
opportunities to enter hospital premises because of
tightened infection control measures. Educators
adopted innovative measures to maintain learning op-
portunities for students who stayed at home [1-3].
Some of these measures, including online lectures or
webinars, were in place before the COVID-19 out-
break [4]. Others were hastily put into place during
the pandemic. Given its user-friendly design, online
peer-to-peer platforms became extremely popular.
Lectures, tutorials, skills demonstrations, and even
bedside teaching for medical students can be con-
ducted via this type of platform [5, 6]. For example,
at the University of Hong Kong Li Ka Shing Faculty
of Medicine offered a FF PBL tutorial using online
peer-to-peer platform software. To many, such adap-
tations served as a lifeline to continue medical educa-
tion during the coronavirus outbreak. It was also
envisaged that some of these educational adaptations
would persist after the pandemic. How effective these
adaptations have been and how they compare with
the conventional teaching method should be evalu-
ated. A study on surgical skills teaching reported that
using Web-based DL was well-received by under-
graduate students [6]. The aim of this study was to
evaluate the proficiencies in five key areas of students
who took PBL tutorials by DL, an adaptation during
the COVID-19 pandemic, and to compare them with
the proficiency levels of students who learned via the
conventional FF method.

Methods

This was a retrospective study conducted in May
2020 at the Li Ka Shing Faculty of Medicine, Univer-
sity of Hong Kong; it was approved by the Institu-
tional Review Board of the University of Hong Kong/
Hospital Authority Hong Kong West Cluster (IRB ref-
erence number: UW 20-381). The subjects were med-
ical students who were in their fourth year of their
six-year medical curriculum. These students had been
exposed to the PBL teaching approach since their first
and second years and were familiar with the format.
In their fourth year, students in this class were split
into three groups, with each rotating through three
Junior Clerkship (JC) rotation blocks-- Medicine, Sur-
gery, and Multidisciplinary clerkship-- between No-
vember 2019 and April 2020. From February to May
2020, classes were suspended because of the outbreak
of the severe acute respiratory syndrome coronavirus
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2 (SARS-CoV-2). The conventional FF PBL in the
Surgery block was replaced by DL, using the online
peer-to-peer platform software ZOOM (Zoom Video
Communications, San Jose, CA, USA). The tutors,
content, group size, duration, and assessment criteria
remained the same. All students from rotation one
had participated in conventional PBL tutorials before
the class suspension, whereas students from rotation
three had engaged in DL (online) PBL exclusively
after the outbreak.

Eight cases were presented for discussion in a total
of four tutorials. We gave the paper-based case mate-
rials to students prior to the tutorials and encouraged
pre-class preparation. The PBL scenarios included
breast mass, neck swelling, rectal bleeding, abdominal
distension, haematuria, acute retention of urine, ab-
dominal pain in an adult patient and abdominal pain
in a paediatric patient. Each tutorial lasted for two
hours and was considered sufficient for students to
go through two scenarios, discuss the relevant history
and physical examination findings, decide on the suit-
able investigations, come up with working diagnosis
and suggest the appropriate management. The group
size was 11-12 students. Students were randomly al-
located into groups; they remained in the same
groups throughout the clerkship. Tutors were ran-
domly assigned, and students had different tutors for
the four tutorials. The scenarios were described over
several pages and some leading questions were given.
Students discussed approaches to the clinical prob-
lems and explored related issues. They addressed one
or more learning objectives that were considered rele-
vant. Tutors acted as facilitators and played minimal
roles unless students strayed from a case. At the end
of the session, tutors used a standardised form for
evaluating the proficiency levels of students in five
key areas: participation, communication, preparation,
critical thinking and group skills. Tutors expected stu-
dents to demonstrate adequate preparation on the ap-
plicable topic prior to each tutorial, active
engagement in group discussions, adequate communi-
cation skills for expressing their viewpoints and rais-
ing relevant questions, the ability to manage
controversies rationally, and attentiveness to other
members without dominating the discussion. A score
from 1 to 10 was given for each of these areas, with
10 being the highest. The total score represented the
sum of the scores from all five key areas.

We compared the PBL performance of students in ro-
tation three-- the DL group using the online platform —
to that of students in rotation one, the conventional FF
group; the latter functioned as the control group. We re-
trieved their PBL outcomes and overall assessments for
the preceding Clinical Foundation Block (CFB), taken
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during the period August to October 2019, for baseline
comparison. The CFB tutorials were all conducted using
the conventional FF method; for these five PBL tutorials,
students were assessed with the same evaluation form
(scores ranging from O to 10). The overall assessment
comprised the PBL assessment (20%), small group/bed-
side skills learning (60%), and a logbook (20%). Students
in the FF group and DL groups were matched by pro-
pensity scores according to their performance (i.e., using
PBL scores from the CFB). Matching was one to one,
using the nearest neighbour method and tolerance of
0.5. Categorical variables were compared using the x>
test. Continuous variables were compared with the inde-
pendent sample ¢-test. A p-value of <0.05 was consid-
ered statistically significant. The statistical analysis was
performed using IBM SPSS version 25 (IBM, USA).

Results

There were 77 and 75 students in the FF and DL groups,
respectively. After propensity score matching, 62 stu-
dents remained in each group. Matching for the
remaining 15 and 13 students in the FF and DL groups,
respectively, were not possible; therefore, they were ex-
cluded. Twenty-nine tutors were involved. With four tu-
torials, there were a total of 496 observations (248 per
group). However, there were three absentees in the FF
and DL groups, respectively, resulting in 245 observa-
tions per group. Gender composition, age, ethnicity and
overall assessments for the CEB of the two groups are
shown in Table 1, indicating comparability between the
two groups. Their PBL performance in the preceding
CFB was also comparable after propensity score match-
ing (79.5 versus 79.9, p = 0.737).

Table 1 Demographics of the two groups

FF group DL group
N=62 N=62 p
Age (years) 218+12 217+10 °0686
Gender P0.368
Male 31 (50.0%) 36 (58.1%)
Female 31 (50.0%) 26 (41.9%)
Ethnicity 0619
Chinese 61 (984%) 59 (95.2%)
Non-Chinese 1 (1.6%) 3 (4.8%)
Overall performance at CFB (0-100) 773+59 782+46 °0.083
PBL performance at the CFB (0-100) 795+93 799+6.2 °0.737

FF Face-to-face

DL Distance learning

CFB Clinical Foundation Block (the preceding block)

The number inside the parenthesis indicated the range of score, with zero
being the lowest

2comparison by independent sample T -test

Pcomparison by x? test
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Table 2 A comparison of PBL performance between the two
groups

Total score®

FF group DL group

N=245 N=245 "p “Effect size
Participation (0-10) 79+£10  75%10 <0001 040
Communication (0-10) 78+09 76+10 0.002 021
Preparation (0-10) 78+09 75+10 <0.001 032
Critical thinking (0-10)  78+09  75+09 0.001 033
Group Skills (0-10) 78+09  74+10 <0001 042
Total score (0-50) 390+44 375+£46 <0001 033

The number inside the parenthesis indicated the range of score, with zero
being the lowest

FF Face-to-face

DL Distance learning

®mean * standard deviation

Pcomparison by independent sample T -test

“Cohen’s d was used to represent the effect size

The PBL performance of the two groups during JC is
shown in Table 2. Students in the FF group scored sig-
nificantly higher. The mean total score for the DL group
was 37.5, which was significantly lower than the score
for the FF group (39.0, p < 0.001). Moreover, assessments
regarding participation, communication, preparation,
critical thinking and group skills were uniformly lower
for the DL group compared to those for the control
group.

A subgroup analysis was performed to evaluate the ef-
fect of different tutorials and tutors. Table 3 shows a
comparison of students’ performance for the four differ-
ent tutorials. The mean total score was higher for the
four tutorials; the difference was only significant for the
first and third tutorials. A comparison of the two groups
was also performed for individual tutors. Of the 29 tu-
tors involved, six were excluded because they taught stu-
dents in either the FF or DL group exclusively. Among
the remaining 23, eight (34.8%) rated the proficiencies of
students in the FF group higher and two (8.7%) rated
those of students in the DL group higher (Fig. 1). The
difference was not significant for remaining 13 tutors
(56.5%).

Table 3 Subgroup analysis on the student performance at
various tutorials

Total score®

Tutorial Case FF DL “p

1 1and 2 404 + 32 389 £33 0.012
2 3and 4 406 £ 50 392 +£55 0.146
3 5and 6 376 £ 4.1 349 £ 40 <0.001
4 7 and 8 375 £ 4.1 36.8 £ 4.2 0.343

2comparison by independent sample T -test
Pmean + standard deviation
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Fig. 1 Mean PBL scores according to tutors
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Discussion

E-learning has been in place for some time [4]. Many
have viewed it as the preferred mode of teaching for the
future, as students are given more flexibility [7, 8]. This
type of learning has become indispensable during the
COVID-19 pandemic when social contact is minimal.
However, e-learning has certain limitations [9]. It is rea-
sonable to believe that many educational adaptations
adopted during the pandemic will persist. Indeed some
of the novel ones may result in a better overall learning
experience for students. Therefore, it is worthwhile to
evaluate them.

PBL was first popularised at the McMaster University
in Canada [10, 11]. Contrary to traditional lecture-based
teaching, PBL encourages active and student-directed
learning. Students are trained in independent learning,
teamwork, and communication skills [12]. Some have
suggested that students who utilised PBL curricula have
emerged as better problem solvers [13]. For a PBL tutor-
ial group to be efficient, members’ initiation is crucial,
with all striving to function as a productive members.

Findings of this study revealed that students using DL
method performed at a significantly lower level than stu-
dents learning via the conventional FF approach. One
possible explanation was that students and tutors had to
adapt a new way of conducting the PBL tutorial. Wilcha
cited technical challenges like establishing a reliable
internet connection, problems with hardware and soft-
ware learning platforms, etc. as some of the weakness of

online teaching in a systematic review [9]. However, the
software was relatively user-friendly, and the format of
the tutorials remained the same. The time needed for
students and tutors to become familiar with the new
‘environment’ should have been minimal. Technical
issues such as Internet connectivity and lag time did not
seem to be major problems in this locality. The fact that
lower performance was also observed at the third tutor-
ial suggested there was more than a transitional issue.
Modern digital communication technology has allowed
us to trump geographical barriers [14, 15]. Online plat-
forms provide opportunities to meet and discuss without
being physically close to each other. However, this type
of technology may not reproduce the same interpersonal
distance as physical presence [16]. Students may feel dis-
tant and detached from the rest of the group despite be-
ing connected via the computer screen and audio. The
perception of being an outsider may reduce one’s eager-
ness to participate and contribute. In this study, students
were required to keep the audio and video on through-
out the tutorials, but there were occasions in which stu-
dents only revealed or unmuted themselves when they
were prompted to do so. Most students participated in
the PBL tutorials from their residences via video confer-
encing. The casual ambiance might have appeared ‘un-
real’ for learning, requiring psychological adaptation.
Students were also more prone to distractions from sur-
rounding persons or events. Prior studies have shown
that DL using online platforms is associated with
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reduced student engagement, reduced communication
and poor motivation [17-19].

Tutors can be affected too. Although tutors played
minimal roles in this study, apart from evaluating stu-
dents, they might have been inclined to intervene when
needed and prone to be distracted. Nevertheless, these
are only postulations; further research is warranted. A
survey should be conducted to ascertain the perceptions
of students and tutors regarding online tutorials and
ways to improve the overall learning and teaching
experience.

There were several limitations to this study. There was
no randomisation, and the comparison was subjected to
bias. The chance of bias was minimised by matching stu-
dent performance at baseline. The tutor effect was an-
other confounding factor. Although we wused a
structured evaluation form with clear guidance regarding
scoring, there was a possibility of variations among tu-
tors, with some being more stringent than others. Tutors
in this study were regularly involved in PBL teaching,
but there was no prior training or standardisation in
terms of scoring. For some tutors, there was little vari-
ation in scores between the five areas of proficiency,
which indicated that the tutors were more inclined to
give an overall impression of students’ performance.
This situation limited the ability to single out specific
areas. There were tutors (tutors 10, 11 and 24 in Fig. 1)
that gave every students the same score. Again this re-
duced the sensitivity to detect a difference, if any, be-
tween the two groups. It was postulated that this was
why a lower score was observed in the DL group in tu-
torial two and four but the difference was insignificant.
Additionally, tutorials for the two groups were con-
ducted at different times, and students in the DL group
were learning during a pandemic, which was clearly a
torment to some. Thus, the negative psychological im-
pact on them might have affected their performance.
Furthermore, some classes or bedside teachings were
suspended at the time. It has had been a suggested that
people working from home during the pandemic may be
more prone to loneliness, and hence, decreased effi-
ciency [20].

Conclusion

Innovative educational adaptations have been essential
during the COVID-19 pandemic. However, further
evaluation before permanent adoption is warranted. A
direct transition from the conventional way of teaching
into an online-based format may not have the same im-
pact. This study showed that students who used DL PBL
tutorials exhivited lower levels of proficiency in key area
than students who utilised the conventional FF ap-
proach. Further studies are needed to ascertain the
underlying cause.
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