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Abstract

Objective The COVID-19 pandemic uncovered innovative approaches in medical education. Modifications are needed to
overcome the drawbacks of pure online teaching. Our study aimed at testing a hybrid method of live online practical anatomy
sessions in which an element of face-to-face teacher-student interaction is maintained.

Methods We performed an experiment with a one-group design in which medical and medical laboratory sciences students
were taught different practical anatomy topics using either purely online or live in front of students teaching sessions (LISTS).
Students’ performance and perceptions were quantitatively assessed.

Results For 108 medical laboratory sciences students, the mean quiz scores were significantly higher for the topics taught by
the LISTS approach (p =0.025). For two groups of 13 and 17 medical students, the performance in exams was significantly
higher for the topics taught using the LISTS method (p =0.000 and 0.011, respectively) with large effect sizes. Students’
perceptions of preference, enjoyment, and satisfaction were all in favor of LISTS.

Conclusions Our results confirmed that keeping at least a minimum of interaction between the teacher and students can have
a significant improvement in the performance and engagement in practical anatomy sessions for health professionals. The
results indicate that the extra effort of LISTS was worth it.
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Introduction

Currently, the world is fighting COVID-19 [1]. In March
2020, the WHO declared the COVID-19 outbreak a pan-
demic [2, 3]. The subsequent actions by colleges and uni-
versities forced the students to be moved away from the
institutions [4]. Consequently, instruction was shifted from
the traditional face-to-face method to online teaching [5].
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The debate on the effectiveness of online education in
medical schools is open for ongoing research [6]. Colleges
and universities worldwide underwent a transition from tra-
ditional face-to-face teaching methods to online teaching or
a combination of online and traditional teaching (blending)
[7]. The blended method means replacing part of the tradi-
tional method with online teaching [8].

Of the challenges reported in the medical literature, there
were many issues relating to the use of technology tools,
time management, difficulty in students’ assessment and
communication, and the lack of social interaction [9, 10],
in addition to the inequity in access and teaching quality
[11]. Some students face difficulties in having laptops, or the
internet at home, in addition to the many difficulties faced
by older individuals [12].

In contrast, many educators consider the pandemic as a
true opportunity for implementing technology in medical
education in an effective way for improvement [1], fasten-
ing the already-established transition to online education,
considered an effective replacement for traditional educa-
tion [7, 13].
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There are many multi-campus medical schools around the
world that routinely use approaches similar to the approach
we used. The delivery of medical curriculum in multi-campus
schools can be different due to factors related to the loca-
tion [14]. Previous studies emphasized the usefulness of this
hybrid approach and how it is dependent on different contex-
tual factors [15, 16]. The COVID-19 lockdown shifted the
education to be completely online in many countries. Herein,
the approach we used became a valuable attempt to increase
students’ interaction as much as possible, even with the small
number of students permitted due to the safety precautions. In
this situation, social distancing and limited students in face-
to-face teaching differ from the routinely applied methods in
multi-campus medical schools.

According to the behaviorism learning theory, students’
interaction with their environment and the positive rein-
forcements they receive significantly affect their behaviors
and information retention [17]. In an attempt to make the
learning environment more effective, the present study aims
to test a mixed approach for teaching practical anatomy in
which face-to-face teaching is done for 20% of each student
group with social distancing, and at the same time, the ses-
sion is livestreamed to the remaining students online.

Materials and Methods

Medical students and medical laboratory sciences students
at Al-Balqa Applied University (BAU) were invited to par-
ticipate in a variety of additional practical anatomy sessions.
A 108-group of medical laboratory sciences students were
taught the topics nose/paranasal sinuses and mediastinum
purely online (a recorded video by the instructor alone was

Fig. 1 An example of a practi-
cal anatomy session lives-
treamed online
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streamed to the students). The topics pharynx, larynx, tra-
chea/bronchi, and lungs were taught by the instructor while
keeping face-to-face interaction with a small group of stu-
dents (LISTS) (Fig. 1), and at the same time, the session was
livestreamed to the remaining students. In this interactive
environment, the teacher directly interacts with the face-to-
face group and positively reinforces them to better learn the
concept while all the activity is livestreamed online. Another
group of 13 medical students was taught nose/paranasal
sinuses and larynx online, while they were taught the phar-
ynx by LISTS. On the other hand, a group of 17 medical
students was taught the larynx and pharynx by LISTS, while
they were taught the nose/paranasal sinuses purely online.
Both methods were used by the same anatomy instructor
who was experienced in both traditional and online teaching
methods. An online test and a questionnaire were answered
by the students. For the tests, multiple-choice questions
were used, and the maximum score for each test was 12.
The questionnaire was anonymous, predesigned, and self-
administered. The questionnaire was marked according to
a 5-point Likert scale where strongly agree/agree responses
are lumped together as a positive response. Independent ¢
tests were used and p value < 0.05 was considered signifi-
cant. Cohen’s d was used to calculate the effect size. SPSS
V19 was used for statistical analysis.

Results

Students’ perceptions of preference, enjoyment, and satis-
faction were all in favor of LISTS. The students’ responses
to all questionnaire elements were impressive. Of the 108
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medical laboratory sciences students who answered the
questionnaire, seventy-six students felt that LISTS is more
useful than a purely online approach. Eighty-three students
felt that LISTS is more fun, and 78 felt that it is more inter-
esting. Interestingly, seventy-nine students found LISTS was
much better in knowledge retention when compared with the
pure online sessions. Moreover, seventy-four students men-
tioned that LISTS improves the skills in practical anatomy
more. Seventy-two students preferred LISTS in general, and
79 felt it more satisfying. Seventy-seven students mentioned
that LISTS encouraged them to be more involved in class
discussions. Seventy students felt that LISTS can be easily
applied. The questionnaire elements are shown in Table 1.

For 108 medical laboratory sciences students, the mean
quiz scores were significantly higher for the topics taught by
the LISTS (pharynx, larynx, trachea/bronchi, and lungs) vs
online (nose/paranasal sinuses and mediastinum) approach
(Table 2). For two groups of 13 (group A) and 17 (group
B) medical students, the performance in exams was sig-
nificantly higher for the topics taught using the LISTS vs
online method (LISTS—pharynx vs online—nose/paranasal
sinuses and larynx and LISTS—Iarynx/pharynx vs online—
nose/paranasal sinuses, respectively) with large effect sizes
(Cohen’s d 1.57 and 0.85, respectively).

Discussion

From its earliest days, teaching has attempted to create an
active discussion with the students present in the classrooms.
Most university educational activities grew out of the tradi-
tional classrooms. No one was quite sure if teaching and or
learning could survive without student interaction.

In spite of the disadvantages of online education such as
the limited modules that can be taught online, the loss of
communication and interaction, and the technical problems
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Table2 MCQ examination scores (out of 12)
Students’ group Mean (SD) p value
LISTS Online
Medical students (group A) 9.54 (2.82) 3.38(1.89) 0.000

1035 (2.15) 7.88 (3.08) 0.011
9.33(2.76) 8.37 (3.48) 0.025

Medical students (group B)

Medical laboratory sciences
students

LIST live in front of students teaching sessions, MCQ multiple-choice
question

that can be faced, there are many advantages as well. Online
learning is a flexible method of learning where the study
material can be learned anytime and anywhere [18].

LISTS is a medium meant for knowledge dissemination to
student audiences, but it is also streamed directly online over
the internet to students at home, a form of a combination
of online lecturing and student audience. LISTS requires a
fraction of the students to attend the lecture in the classroom
and another big fraction to leave the classroom and sit down
in front of a computer desk or a laptop to follow the lecture
while perceiving the students’ interaction.

Several online methods have been used for teaching anat-
omy. However, face-to-face interaction in practical anatomy
sessions is important [19]. In spite of the critical changes
that occurred to many medical curricula and which affected
the level of students’ knowledge of anatomy, the importance
of anatomy in all aspects of clinical years cannot be ignored
[20].

At Al-Balga Applied University, we took this new idea
and used Microsoft Teams™ to refine an approach to record
and stream lectures in front of a live student audience using
smart cameras, capturing the lecturer from different angles.

Using the LISTS format, we aimed to get the strengths
of live lecturing (audience interaction, letting the professors
feed off of the audience’s energy) and live online streaming.

Table 1 Participants’

. . Questionnaire element Strongly agree/ Strongly disagree/ Neutral

perceptl.ons of LISTS in agree disagree

comparison to online teaching
LISTS is more useful 76 24 8
LISTS is more fun 81 20
LISTS is better for knowledge 68 26 14
LISTS is better in general 72 20 16
LISTS is better in skills 74 19 15
LISTS is more interesting 78 17 13
LISTS is better for memorization 79 16 13
LISTS is more applicable 70 21 17
LISTS is better for involvement in class 77 18 13
LISTS is more satisfying 79 18 11

LISTS live in front of students teaching sessions

@ Springer



460

Medical Science Educator (2022) 32:457-461

This technique is a hybrid of both face-to-face and online
teaching, and it is hoped that this will become one of the
truly original education at Al-Balqa Applied University.

While the world of education has swung back and forth
during the COVID-19 pandemic between the direct face-
to-face education and in-home online education for roughly
10 months, this new method of education will provide a
small representative sample of student audience to main-
tain the sense of face-to-face education to make the learning
environment more effective.

In the last 10 months or so, university education has
begun what seems like an irrevocable process of shutting
classrooms out of the picture of higher education. Sure, there
is some laboratory education, for instance—that will prob-
ably always require students to come to universities. But in
the era of the COVID-19 pandemic, the need for students to
attend universities has become less and less important if not
risky. In LISTS, a relatively small number of students may
attend university classes every week, while the rest of the
students attend the classes online.

Many multi-campus medical schools routinely use
approaches similar to LISTS. However, the COVID-19 lock-
down shifted education to be completely online in many
countries. The approach we used is an attempt to increase
students’ interaction as much as possible. However, in this
model, the number of students is smaller, and social distanc-
ing is considered.

Conclusions

The students’ performance in exams was significantly bet-
ter when LISTS was used in comparison to the pure online
teaching method. Students’ preferences were significantly
in favor of LISTS. LISTS represent an innovative, prompt,
and flexible method for improving medical education in a
situation such as the COVID-19 pandemic.
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