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Abstract

Background The global pandemic caused by COVID-19, the subsequent improvement in health situation
caused by anti- COVID-19 vaccination and the developments in digital technology prompted changes
in undergraduate medical education as to content delivery and assessment. This study determined the
difference in the performance of first year medical students in traditional face-to face, online and Hyflex
teaching strategy.

Methods A non-concurrent cohort study was done to determine the performance of students in three
annual subjects in Year 1 undergraduate medical education for school years 2018 to 2023. One-way
ANOVA at p=0.001 determined significance of differences of variables.

Results There was no difference in the profile of students as to their sex, pre-medicine course and
scores in the National Medical Admission Test (NMAT). The performance in the written examinations in
Anatomy and Physiology showed significant difference (p=0.001) when the conduct of examinations was
shifted online on an emergency basis. There was no difference (p=0.001) in performance in the laboratory
conference sessions in Physiology, as compared to the focused group discussion sessions in Biochemistry
and practical examinations in Anatomy.

Conclusion Significant difference in the performance of first year medical students was observed only
during the emergency shift to online examinations, otherwise the performance was similar in traditional
face-to face, online and Hyflex teaching strategy.
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he global pandemic caused by COVID-19 last
2020 forced educators to re-think their teaching-
learning activities to ensure continuity of formal
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learning in educational institutions. Delivering
content and performing student assessment online
provided a viable alternative to ensure the health and
safety of teachers and students alike according to
study done on medical students.! While technology
supported the rapid adaptation of educational
institutions to shift to online methods of teaching and
assessment, new challenges arose in undergraduate
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medical institutions in the US and Spain.?? These

include issues on integrity of online examinations

even with visual proctoring according to a study on
medical students.*

The improved health situation brought by
population wide anti-COVID19 vaccinations and
developments in technology as applied to teaching-
learning activities encouraged medical educators
to forge onwards with a hybrid flexible (HyFlex)
teaching strategy. A HyFlex teaching model refers to
an instructional approach that combines face-to-face
instruction with online synchronous or asynchronous
content delivery, thus providing multiple ways to deliver
content and interact with students.>%’” There have been
studies on the effectiveness of various strategies of
teaching namely, traditional face to face, online, and
HyFlex among medical students.”® Differences of
opinions, however, were found among studies regarding
student performance in assessment though there are
studies which saw no significant difference between face
to face and online teaching in undergraduate medical
courses like Anatomy and Physiology among medical
students in studies done abroad.>*1°

To date, there is paucity of local studies exploring
the difference on student performance with traditional
face to face, online and HyFlex teaching and their
respective assessments. Hence, this study was
conducted to determine the differences of first
year students’ performance in a medical school in
the National Capital Region with regard to face to
face, online and HyFlex or blended teaching and
assessment. It was hypothesized that the performance
of 1st year medical students was comparable whether
the teaching strategy is traditional face-to- face, online
and HyFlex. The aim of this study was to determine
the difference in the performance of first year medical
students in traditional face-to face, online and Hyflex
or blended teaching strategy, with the following
specific objectives:

1. to determine the profile of first year medical
students in an academic medical institution in
the NCR for the School Years 2018-19, 2019-20,
2020-21, 2021-22 and 2022-23, as to:

A. gender distribution

B. undergraduate/ pre -medicine course

C. scores in the National Medical Admission Test

(NMAT)

2. tocompare the scores (Mean, standard deviation)

in the long examinations in the annual subjects
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(Anatomy, Biochemistry, Physiology) and other
assessment methods unique to the subject/ course
in the second semester of Year 1 in the College of
Medicine of the aforementioned school years.

Methods

A non-concurrent cohort study was done. This
study was approved by the ethics committees of the
academic medical center. The demographic profile
of students was obtained as to gender, undergraduate
course (health vs non health science), and scores in the
National Medical Admission Test (NMAT).

The performance of first year medical students
in the different assessment methods (written
examinations) in the three annual subjects namely
Anatomy, Physiology and Biochemistry, practical
examinations in Anatomy, laboratory conference
sessions in Physiology and focused group discussion
sessions in Biochemistry were compared during the
same period (2nd semester) when traditional on
campus teaching methods were utilized pre-pandemic,
during the shift to online teaching, and utilizing
HyFlex teaching methods (Table 1).

Results

Table 2 shows the profile of the students enrolled to
the College of Medicine program. Through the school
years included in this study, the National Medical
Admission Test (NMAT) mean scores which ranged
from 82-89th percentile did not differ significantly
between males and females. Females (average=66%)
numbered more than the males consistently.

Table 3 shows that majority (92%) of students
enrolled to the College of Medicine Program were
students with science pre-medicine programs.

Table 4 shows the performance of students in
the long examinations in the three annual subjects
for the school years 2018-2022. It shows a significant
difference in the mean scores for the school year
2019-2020 when the examinations were shifted on
emergency remote examination platforms instead
of face-to-face conduct of exams. The scores were
significantly higher compared to the other school
years. The subsequent school years 2020 and 2021
were still conducted online but had visual proctoring
by Zoom which ia a video conferencing platform that
allows users to conduct virtual meetings, webinars,
and online events.
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Table 1. Teaching and assessment methods, 2nd semester, school years (SY) 2018 — 2022.

School Year Teaching Methods Assessment Methods
2018-2019 Face to face, on campus Face to face, on campus
2019- 2020 Face to face, on campus ( 1st half of semester) Face-to face, on campus
then shifted to online (2nd half of semester) Online, no visual proctoring
2020-2021 Online (synchronous and asynchronous) Online, with visual proctoring
2021- 2022 Online (synchronous and asynchronous) Online, with visual proctoring
2022- 2023 Online (synchronous and asynchronous) and face-to- face Online, with visual proctoring and face- to- face

Table 2. Demographic profile of year 1 medical students, school years (SY) 2018- 2022.

School Year Male Female NMAT Meant sd NMAT Meant sd p value
Number (%) Number (%) Male Male

2018-2019 174 (35) 326 (65) 88.39 +6.98 87.85 £ 7.08 0.888

2019-2020 151 (32) 317 (68) 89.59 £ 7.77 88.72 £ 6.81 0.022

2020-2021 145 (35) 270 (65) 84.84 £ 12.19 84.83 £ 10.85 0.311

2021-2022 88(33) 175 (67) 85.74 £9.07 82.03 £10.74 0.843

2022-2023 155 (35) 291 (65) 82.1 £8.20 80.71 £ 8.09 0.68

Table 3. Demographic profile of Year 1 medical students according to pre-medicine courses

categorized as science and non-science courses for school years (SY) 2018- 2022.

School Year Pre-Med Course
Science Non-Science
Number of students (%) Number of students (%)

2018-2019 470 (92) 40 (8)
2019-2020 433 (93) 35(7)
2020-2021 376 (91) 39 (9)
2021-2022 240 (91) 23 (9)
2022-2023 410 (92) 36 (8)

Table 4. Student performance in the long examinations, 2nd semester, school years (SY) 2018 — 2022.

School Year Anatomy (Mean+sd Biochemistry (Mean +sd) Physiology (Mean tsd)
2018-2019 76.43 = 8.00 77.76 + 9.28 78.25 + 9.81
2019-2020 85.55 £ 8.56 78.01 +4.66 86.55 +5.00
2020-2021 77.8 £ 9.38 74.18 +5.77 80.76 +6.95
2021-2022 74.72 £ 8.77 74.08 + 4.92 79.83 + 6.22
2022-2023 76.11 = 8.67 76.61 + 5.60 77.62 +6.42

One- way ANOVA P value <.001
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Table 5 shows the performance of students in the
final examinations in the three annual subjects for the
school years 2018-2022. Similar to table 4, it shows
a significant difference in the mean scores for the
school year 2019 when the examinations were shifted
to emergency remote examination platforms instead
of face-to-face conduct of examinations. The students
obtained higher scores them in the other school years.
The subsequent school years 2020 and 2021 were still
conducted online but had visual proctoring by Zoom.

Table 6 shows the performance of students in the
practical examinations in Anatomy for the school
years 2018-2022. It shows a significant difference in
the mean scores for the school year 2020-2021 when
these examinations were conducted online with visual
proctoring by Zoom. The scores were higher compared
to the other school years.

Table 7 shows the performance of students in the
focused group discussion sessions in Biochemistry

for the school years 2018-2022. It shows a significant
difference in the mean scores for the school years 2019
and 2020 and 2022 when the learning activity was
conducted online. Interestingly, in school year 2021,
the mean scores remained significantly different from
the other school years (2019, 2020, and 2022) even if
the venue remained online.

Table 8 shows the performance of students in
the Laboratory Conference sessions in Physiology
for the school years 2018-2022. It shows a significant
difference in the mean of scores for the school year
2019 when the sessions were shifted to an emergency
online venue. The students got higher grades compared
to the other school years. The subsequent school
years 2020 and 2021 were still conducted online using
discussion board of the learning management system
of the university (Canvas) or via Zoom.

Table 5. Student performance in final examinations, 2nd semester, school years (SY) 2018 — 2022.

School Year Anatomy (Mean+sd Biochemistry (Mean £sd) Physiology (Mean tsd)
2018-2019 77.31 %+ 6.19 74.03 + 541 78.25 + 9.81
2019-2020 82.37+ 5.61 80.49 +5.63 86.55 +5.00
2020-2021 75.54 + 8.22 74.52 +5.02 80.76 +6.95
2021-2022 7542+ 7.27 76.29 £520 7 9.83 £ 6.22
2022-2023 76.15 = 7.00 76.53 +5.07 81.07 +6.42

One- way ANOVA p value <.001

Table 6. Student performance in anatomy practical examinations, 2nd semester,

school years (SY) 2018 — 2022.

School Year Number Mean + sd
2018-2019 490 78.37+8.18
2019-2020 446 76.46 £ 9.66
2020-2021 376 88.25 £ 6.33
2021-2022 235 79.67 £ 11.94
2022-2023 382 78.34 £ 8.70
Total 1929 80.01 £ 9.80

One way anova p value <.001
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Table 7. Student performance in biochemistry focused group discussions (FGD),
2nd semester, school years (SY) 2018 — 2022.

School Year Number Mean + SD
2018-2019 448 76.29 +12.34
2019-2020 446 97.73 £2.63
2020-2021 371 96.73 + 3.27
2021-2022 188 86.29 £ 6.17
2022-2023 379 96.54 + 1.54
Total 1832 90.86 + 11.16

One way anova p value <.001

Table 8. Student performance in physiology laboratory conference, 2nd
semester, school years (SY) 2018 — 2022.

Physiology, Lab conference, 2nd Semester, SY 2018-22

School Year Number Mean + sd
2018-2019 320 71.81 £ 3.86
2019-2020 442 82.39 £ 6.50
2020-2021 395 76.79 £ 9.78
2021-2022 199 70.12 £ 11.71
2022-2023 435 74.03 £ 12.47
Total 1791 75.87 £10.25

One way anova p value <.001

Discussion

To manage the far-reaching restrictions on social and
professional life brought upon us by the COVID-19
pandemic that affected societies globally, medical
schools had to restructure their curriculum by
switching to online learning.' Online learning
meant that content delivery, student interaction and
assessment have changed, therefore, the recognition
that not only content but student engagement and
supportive environment for both students and teachers
are essential requirements in the context of an online
undergraduate medicine teaching program as seen
in previous studies.>” While the challenges were

multifaceted and have been identified, they have
to be addressed appropriately. In a study among
college students in Northern India, there were
six major factors identified, namely, instructors,
institution, students, infrastructure, content factors,
and motivational factors.!! Only the performance of
students was discussed in the current study. Relevant
issues beyond the scope of this paper were challenges
related to students such as readiness, technical skills
to learn online, network and speed issues, identity,
interaction, and participation.'! Concerns on student
performance may be connected to student engagement
during online classes. A study involving college
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students observed that higher educational institutions’
(HEI) support and faculty support significantly
affected university students’ academic and social
concerns. Furthermore, resource availability was
found to affect the academic concerns of students
but not their social concerns. Further, these were
the recommended strategies for HEIs and faculty
to promote faculty-student interaction using both
synchronous and asynchronous modes to reduce
student concerns and to motivate them to engage in
online classes.?

Regarding the teachers’ skills needed for online
classes, a study done on the faculty of the College of
Medicine in Karachi, Pakistan, the teachers’ digital
competencies and technology use in teaching and
learning in the time of the COVID-19 were reviewed
since these skills would play a significant role in the
integration of technology in the post-pandemic time
in higher education.®

The issue of assessment in online classes needed to
be addressed as well. Assessment in medical education
is considered most essential as assessment would
usually give the evidence that learning was carried
out and the learning objectives were achieved.? The
assessment program is a measurement tool which
evaluates the progress in knowledge, skills, behaviors,
and the attitude of students. It determines the extent
of instruction and intended learning outcomes
achieved by students; thus it is considered an integral
part of the instruction process.® One study specified
that electronic exams were conducted remotely
and remained a primary mode of assessment for
students’ academic progress during the pandemic.'?
Examination related factors such as efforts/time
needed for preparation were found to be significantly
associated with student’s electronic exam dishonesty
according to a study done on medical students in
Jordan.!* According to a study on medical students
in the US, the integrity of assessment was a vital and
challenging issue, especially as testing becomes more
commonly distant from the usual classroom setting.?
Data from medical students in Spain suggested that
students were searching for information about ways
to cheat in examinations, including how to create
cheat sheets. Most strikingly, the results showed a
significant increase in searches for information on
cheating on online exams during the COVID-19
timeframe and the Spanish lockdown period. Thus,
their recommendation was that academic institutions
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should be wary about the opportunities that the
students may have to commit exam fraud.?

In this current study, the scores of students in
the written examinations in all three subjects were
significantly higher during the emergency shift to
online learning when there was no remote visual
proctoring compared to the scores obtained pre-
pandemic, when there was remote visual proctoring
during online examinations and when HyFlex teaching
methods were utilized as face to face examinations
conducted on campus were resumed. Despite reporting
serious concerns about their overall experience with
e-proctoring tools (e.g., privacy, environmental, and
psychological concerns), the majority of students
scored above average on their online examinations.
Academic integrity also seemed to matter to students.?
The issue of academic integrity was the major concern
why remote visual proctoring utilizing Zoom was
done for school years 2020-2021 and 2021-2022.
A US study on medical students stated that there
were three critical facts about the e-proctoring tool
raised. First, e-proctoring could not fully replace the
traditional, in-person proctoring experience. As such,
these online systems can be used as a supplementary,
short-term option for schools during sudden, critical
situations. The second issue raised was that the
COVID-19 pandemic forced universities to modify
their assessments and communication tools to counter
the crisis.? When health restrictions were eased for
school year 2022-2023, the written examinations
were once more conducted utilizing the traditional,
face to face proctoring using paper and pen method.
The third issue was that universities should exploit
the capabilities gained during this technological
transition to transform to new skylines of learning
and education.? Advances in technology to support
teaching and learning activities to include assessment
utilizing web-based applications for examinations with
face to face proctoring on campus was done. Indeed,
online examinations can be proctored in different ways
including in-person testing by requiring students to be
physically present at a testing session, which could
be at the institution or administered by an approved
proctor situated remotely from the institution, or by
utilizing online real-time proctor services.?

Another challenge presented by online classes
was the unaddressed gap in psychomotor skills of
students in online classes.? Among the annual subjects
included in this study, Anatomy would be the subject
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most affected by this gap. There were a couple of
studies which looked into assessment in Anatomy class.
Among undergraduate medical students, the results
indicated that online assessment of theoretical and
practical anatomical knowledge was comparable to that
of face-to-face assessment. But proper planning and
preparedness were mandatory to achieve the desired
outcomes.”® In this current study, although students
scored higher on practical examinations conducted
purely online, the skills acquired through face-to-face
dissection and assessment were invaluable. Similarly,
in a study conducted in Greece involving medical and
dental students, traditional anatomy teaching was
found to be the most preferred and effective teaching
modality. Students ranked online anatomy lectures
and pre-recorded anatomy lectures second in terms of
effectiveness and preference. While the development of
remote learning methods has increased students’ active
participation in anatomy lessons, it has significantly
negatively affected their performance in examinations.
Although remote learning cannot replace traditional
anatomy teaching method, online lectures could be
incorporated into anatomy curricula as an additional
tool.!* On the other hand, content-heavy subjects like
Physiology and Biochemistry presented with different
concerns. A study conducted in Beijing on medical
students concluded that there was no evidence that
offline learning was more effective. Compared to
offline learning, online learning has advantages in
enhancing undergraduates’ knowledge and skills, and
could therefore, be considered a potential method
for teaching undergraduate medical students.?
Another study done in Beijing on medical students
expressed that synchronous distance education was
not significantly different from traditional education in
effectiveness and had even higher satisfaction ratings.
Their findings seemed to provide indications for the
adoption of online remote education in health science
education centers.!® In a study done among medical
students in the US, it was observed that changes made
to the pre-clerkship Physiology curriculum during the
COVID-19 pandemic were met with overall satisfaction
from the students and resulted to an increase in the
National Board of Medical Examiners (NBME) subject
examination scores. Another study proposed that more
attention to student connectedness be improved so
that remote learning can be best optimized into future
curricula development.!” Similarly, among college
teachers in the UK, student satisfaction of their online

courses and their summative exam scores were
compared to previous academic years. The overall
satisfaction with the courses was similar to previous
academic years; however, student performance in the
summative examination of the first virtually delivered
cohort was lower than the previous year’s cohorts.
The difference in year 1 and year 2 medical students’
perceptions of virtual and blended instruction
highlighted the importance of face-to-face learning
during the first year.!3

Regarding student performance in the focused
group discussion sessions in Biochemistry, significant
differences in scores across the school years indicated
that the activity was a less reliable source of means
of assessment regardless of the mode of teaching
and conduct of the assessment. Admittedly, this
assessment was fraught with issues. In a study done
in Sweden involving college teachers, it was observed
that unreliability in grading students was well-
documented. However, studies investigating teachers’
detailed use of assessment criteria are lacking.!” A
similar study done in UK involving college teachers
stated that in assessing students, it revealed several
sources of inconsistency, such as teachers’ own
constructs, their interpretations and expectations
about students’ ability to manage academic work.?
Limitations aside, there remains a need for student
assessment. In UK, college teachers have pointed that
assessment was fundamental to student learning and
achievement. However, while research consistently
emphasizes the role of assessment in supporting
student development, the reality of assessment
processes and practices in higher education often falls
short.?! Moreover, to minimize grade variability, a
study done in a college in China involving its faculty
stated that tacit criteria and the different sources
that form the tacit criteria needed to be identified,
perceived, and communicated to the faculty to reduce
grade variability and achieve a shared understanding
of grading.”? The use of a rubric agreed upon by
the faculty as to its content and utilization did not
guarantee the reliability of the learning activity as
a means to assess students’ performance. A revisit
of the whole activity focusing on the use of rubrics
is warranted to emphasize the good practices as
categorized into: 1) standardization of evaluation
method, 2) objectiveness of evaluation, 3) guidelines
for students’ work, and 4) transparency of evaluation
and the bad practices in the use of rubrics: 5) vague
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descriptions in marking rubrics, and 6) failure to
provide the ranges of marks for each grade.?* Utilizing
rubrics for assessment may be challenging but is widely
believed to be a source of authentic assessment. In
Australia, a study concluded that although there have
been multiple definitions and operationalizations
of authentic assessment, contemporary methods or
approaches often emphasize replicating or imitating
real-world job-related tasks. This suggests a focus on
practical, hands-on activities that closely resemble
what the students will encounter in actual work
environments. The aim is to prepare these students by
providing realistic, applicable experiences rather than
purely theoretical or abstract learning. Authenticity
cannot be completely unmoored from the reality
of workplaces, the demands of the discipline, and
the overall intended learning outcomes, however, a
restricted view of how these aspects are represented
in assessment can limit the sector’s ability to prepare
graduates who can engage with and shape the
changing world.?* To summarize and emphasize the
prime importance of reliable assessment, a study
done in Australia stated that summative assessment
is often considered a motivator that drives students’
learning. Higher education has a responsibility in
promoting lifelong learning and assessment plays an
important role in supporting students’ capability to
make evaluative judgements about their work and that
of others.?

Moving forward, recognizing the advantages and
limitations of both online and in-person or face to
face modes of teaching, a study done in Hong Kong
declared that with the gradual containment of the
pandemic, there is no need for school lockdown.
As a result, the teaching format has changed to
HyFlex mode integrating both face-to-face and
online modes.?® Even as the pros and cons have
been considered, the shift to online education has
significantly impacted medical students in Egypt.
Medical students reported various limitations and
challenges of online medical education, which
must be addressed considering the potential benefits
of online platforms over traditional face to face
learning.?’” A study done among medical students in
Saudi Arabia described the improved HyFlex course
that utilized live online courses and on-demand
courses where on-demand video was uploaded via
the online conference system, such as Zoom or
Webex, and during class schedule students only asked
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questions and the teacher quickly responded to these
questions.? In a study done in Australia involving
college students stated that online learning, should
be allowed in combination with conventional
learning (Hyflex) but students should be prepared for
it.? A study done in Ohio, US stated that students
liked face-to-face learning because it enabled them
to acquire motor skills and develop interpersonal
relations.*® Another study done in the US concluded
that modified HyFlex instructional model had no
negative impact on student performance in the
class, both in overall learning and on individual
grades. Furthermore, students greatly enjoyed the
educational choices and overwhelmingly reported
that the incorporation of technology increased their
participation in class and comprehension of course
content.’! Since a HyFlex teaching mode allowed
teaching-learning activities to be conducted either
face-to-face or online, providing multiple methods
to deliver content and interact with students, this
teaching mode would ensure minimal disruption of
learning due to concerns on health and safety and
societal concerns as well.?233343 A study done in the
US reported that while online teaching could not
replace traditional teaching, there was no preference
for one type of modality over the other. Therefore,
a multi-modal learning approach combining online
with face-to-face educational modalities for medical
students could be efficient and successful.?

Conclusion and Recommendation

There was significant difference in student
performance in the written examinations in the three
annual subjects in Year 1 of the College of Medicine
program during the emergency shift to online
examinations when there was no visual proctoring,
otherwise, student performance remained similar
all through the school years included in this study
spanning different modes of teaching and conduct
of examinations from traditional face to face, online
and HyFlex mode of teaching. Likewise, there was
no difference in student performance in laboratory
conference sessions of Physiology across the different
modes of teaching.

It is recommended that online examinations
(through web-based applications or through the
center’s learning management system) with face to
face proctoring be utilized in written examinations.
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