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ABSTRACT
Anatomy was studied through e-learning as a social distancing measure to prevent the spread of
COVID-19. This study explored anatomy educators’ and learners’ experiences with online learning
in two Middle Eastern countries in terms of instruction, engagement and assessment. The study
employed a cross-sectional, mixed-methods approach using a validated questionnaire to collect
data from students in 14 medical schools in Saudi Arabia and the United Arab Emirates on their
experience with online teaching, engagement strategies and assessment in anatomy courses. The Delphi
technique was used to explore faculty challenges and recommended solutions. Six hundred and sixtysix students completed the questionnaire. Less than half (41.74%) reported that their interaction with
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the instructor was easier and more comfortable than during face-to-face lectures. In addition, less than
a quarter (21.32%) believed it was better to adopt online rather than face-to-face anatomy instruction.
Faculty members described challenges and provided suggestions to enhance online teaching, including
faculty and staff development, technical support, appropriate software to increase student engagement
and curriculum development to suit the new normal. They also suggested improving assessment
design and construction as well as adopting measures to eliminate cheating, train faculty and staff and
properly select software. In conclusion, the student and faculty experiences with e-learning in anatomy
were generally positive. Both faculty and staff identified many challenges with an emphasis on the loss
of face-to-face teaching. Accordingly, faculty development, technical support, appropriate software
to enhance student engagement and reformed curricula to suit online teaching are needed in online
anatomy education.
Keywords: Anatomy education, COVID-19, e-Learning, Online education
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BACKGROUND
Anatomy is the pillar of the medical
sciences. Through studying anatomy,
medicine and allied health sciences, students
develop a basic foundation of knowledge for
their future clinical practice (1). Medical
students must develop anatomical skills
as a foundation for future clinical and
professional activities. Having an adequate
knowledge of anatomy is an inevitable
criterion for medical doctors, as they need to
utilise their anatomic knowledge and related
skills in providing diagnoses, conducting
a physical examination and performing
procedures (2). Many traditional anatomy
education pedagogies rely on “hands-on”
practical experience and face-to-face, smallgroup teaching (3–6). During the last two
decades, anatomical e-learning has been
developed using digital technologies and
networks to support face-to-face teaching
and learning interactivity (7–8) in the
form of e-books, virtual dissection and
simulations (9). Recently, the COVID‐19
pandemic has had a varied impact on
anatomy education, whereby face-to-face
anatomy teaching has been replaced with
online teaching (10).
This replacement resulted from the
restricted movement and physical distancing
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of pandemic-curtailed laboratory access,
cadaver dissection and model manipulation,
so instructors sought alternative methods
to promote student engagement. Digital
learning, including video-based learning and
dissection videos (4, 11), replaced face-toface classes and practical sessions (12) to
overcome restrictions (13), but challenges
accompanied the transition, including time
constraints and inadequate support staff.
The diverse cultural backgrounds and
academic levels of students added to those
challenges (14–15).
Medical schools’ responses to the pandemic
differed by country, ranging from school
closures
to
online/distance
learning
depending on the country’s preventive
measures (15). Some schools in Saudi
Arabia (KSA) and the United Arab Emirates
(UAE) reported a resilient response, shifting
to online education within days. In those
cases, students’ learning was minimally
affected, and they continued their education
remotely and safely (15–18). To the best
of our knowledge, no previous study has
evaluated anatomy education pedagogies
in the COVID-19 era from the perspective
of faculty and students in the Middle East.
Therefore, the aim of this study was to
explore the responses of medical schools
in KSA and the UAE in teaching anatomy
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courses in undergraduate medical education
and student assessment. In addition, the
study explored the challenges faced while
teaching anatomy and the recommended
solutions in this new normal.

METHODS
This research used a mixed-study approach.
This exploratory, cross-sectional study
collected quantitative data using a selfadministered student questionnaire and
used the Delphi technique for qualitative
data
collection
from
faculty.
The
participants were students and faculty
involved in anatomy instruction during
the early phase of the pandemic in KSA
and UAE universities. All the participants
had experienced traditional on-campus
instruction as well as the transition to
distance learning.
For the quantitative data collection,
the estimated population size of the
students was 4,200. The calculated
sample size was 353, using the formula
n = [DEFF*Np(1-p)] / [(d2/Z21-α/2*(N-1) +
p*(1-p)]. The accuracy was checked using
the OpenEpi calculator (19) based on the
projected subjects. The assumption was that
50% of the population would participate,
giving the study 95% power to detect
distinctions of 0.05 at the α level.
The questionnaire comprised 19 questions
on a Likert scale allocated to four areas:
demographic
data,
virtual
dissection
sessions, assessments and overall evaluation.
The questionnaire was based on two
relevant studies (20–21) found through
a literature search based on MeSH terms
related to anatomy teaching (“anatomy
teaching” or “anatomy education”) and
the pandemic (“COVID-19” or “Corona
Virus” or “SARS-CoV-2”). The search was
conducted in PubMed and Scopus (20–21)
from April to May 2020 and included all
articles in English published in 2020. To
ensure the questionnaire’s validity and
reliability, we piloted it in a group of five
faculty members who were experts in the

field of medical education (with at least 10
years’ teaching experience) to ensure the
wording’s clarity and simplicity. The items
were then tested in a pilot study – content
validity – with 69 students that achieved a
Cronbach’s alpha of 0.931. The students in
the pilot study were excluded from the main
study. The SPSS was used for data analysis.
The results were summarised and presented
as averages, the Chi-square was calculated,
and the significance level was set at the 95%
confidence interval.
For the qualitative data collection from
faculty, the Delphi technique explored the
challenges and recommendations for online
anatomy teaching and assessment. The
questionnaire comprised four questions:
a. What are the challenges facing
teaching anatomy courses using
e-learning
approaches
in
the
COVID-19 era?
b. What
are
the
recommended
solutions for teaching anatomy
courses using e-learning approaches
during and after the COVID-19 era?
c. What are the challenges facing the
assessment of students in anatomy
courses using e-learning approaches
during and after the COVID-19 era?
d. What
are
the
recommended
solutions
for
e-assessment
in
anatomy education during and after
the COVID-19 era?
In all the questions, the participants were
invited to elaborate. The subjects in the
Delphi study were recruited through nonprobability purposive sampling comprised
teachers with at least 10 years’ experience
(eight from the KSA and six from the
UAE) (Figure 1). The results did not affect
these individuals, and there was no conflict
of interest and no participant bias. The
recommended number of participants to
ensure reliability ranges from six to 12 (22),
with some authors citing seven participants
as a minimum (23); this study had 14
participants.

https://eduimed.usm.my

63

Education in Medicine Journal 2022; 14(2): 61–77

Figure 1: Summary of participants “faculty” responses in Delphi technique and how a consensus was
reached by all of the panelists on all 46 items.

Before the Delphi rounds, the researchers
agreed that the cut-off point for
continuation was an 80% consensus.
That is, if a statement gained an 80%
consensus, it was considered accepted. To
accommodate the participants’ schedules,
a consensus was assumed if a statement
scored an average of over 3 on a 5-point
Likert scale. If the score was less than 3, the
statement was discarded.
Round One comprised four open-ended
questions. From these responses, the
authors produced 56 statements that were
posed for ranking on a 5-point Likert
scale (strongly agree, agree, I am not sure,
disagree, strongly disagree) and used in
successive rounds.
Following the first round, the input was
reviewed by the first three authors, and
topics were arranged and modified after
discussion. In the second round, newly
introduced topics, modified topics and
topics that did not achieve a consensus were
presented, along with their statistics.
Each statement was ranked in the next
round, the scores were tabulated, and the
means were obtained and presented to the
subjects. The consensus rules were applied
to determine the number of statements
achieving a consensus.

64

https://eduimed.usm.my

RESULTS
Quantitative: Perceptions of Students
Six hundred and sixty-six students
answered the questionnaire. Among them,
62.76% (n = 418) were from the KSA, and
37.24% (n = 248) were from UAE schools.
Moreover, 270 were males (40.54%), and
there were 396 females (59.46%), most
in their second-year (n = 306; 45.95%).
The rest were in their first- or third-year.
Four hundred and two students (60.54%)
reported using computers as their primary
device for online learning, while tablets,
mobile phones or other devices were used by
a minority (Table 1, Figure 2).
Table 1: Demographic data
Demographic data
Gender
Level of
study

Male

270 (40.54)

Female

396 (59.46)

First-year

155 (23.27)

Secondyear

306 (45.95)

Third-year

152 (22.82)

Fourth-year
Country

Frequency (%)

53 (7.96)

KSA

418 (62.76)

UAE

248 (37.24)
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Type of electronic devices

Figure 2: Electronic devices used by the students for online anatomy education.

As illustrated in Table 2, 435 students
(65.32%) agreed that the lecture content
was easily covered and that the intended
learning objectives were easily achieved
in interactive, focused sessions. However,
41.44% of the respondents indicated a
lack of comfort in their interactions with
the instructor. Only about one-third of the
students agreed that the images used in
online teaching were as informative and
descriptive as real specimens. The same
proportion agreed that the demonstration
of anatomical relations was clear in online
teaching (item 6: 37.54%; item 7: 38.29%).

Some also recognised that online teaching
was not enough to minimise their fear
of cadaveric dissections and plastinated
human specimens (40.39% and 52.25%,
respectively). Almost half of the students
agreed that online teaching prepared
them well for the final exam (49.4%),
with the rest divided between neutral and
disagreement. The assessment was perceived
as linked to online teaching by 62.01% of
the students. Overall, almost all students
agreed that e-learning is a good protective
measure against COVID-19 infection, and
the ability to access lecture recordings was
an added benefit (Table 2).

Table 2: Perception of the students about the virtual classroom, virtual dissection sessions and assessment
Virtual classroom

Neutral (%)

Agree (%)

86 (12.91)

145 (21.77)

435 (65.32)

Interaction between the instructor and the students was
easier and comfortable than the face-to-face lecture.

276 (41.44)

112 (16.82)

278 (41.74)

The sessions were interactive, and I was fully focused
through all the duration of the session.

222 (33.33)

156 (23.42)

288 (43.24)

I have achieved the intended learning outcomes/
objectives from online lecture/seminar.

141 (21.17)

163 (24.47)

362 (54.35)

Disagree (%)

Neutral (%)

Agree (%)

Online teaching helped in minimising my fears or concerns
from cadavers and plastinated specimens.

348 (52.25)

184 (27.63)

134 (20.12)

The used images during online teaching were as
informative and descriptive as the real specimens.

269 (40.39)

147 (22.07)

250 (37.54)

Demonstration of anatomical relations was clear through
online teaching.

213 (31.98)

198 (29.73)

255 (38.29)

The content of the lecture/seminar was covered easily with
the allotted/allocated duration of the session.

Virtual dissection sessions

Disagree (%)

(continued on next page)
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Table 2: (continued)
Assessment

Disagree (%)

Neutral (%)

Agree (%)

175 (26.28)

162 (24.32)

329 (49.4)

74 (11.11)

179 (26.88)

413 (62.01)

Disagree (%)

Neutral (%)

Agree (%)

27 (4.05)

39 (5.86)

600 (90.09)

176 (26.43)

136 (20.42)

354 (53.15)

The instructor used e-learning appropriately.

53 (7.96)

104 (15.62)

509 (76.43)

The instructor was encouraging the students to
participate.

46 (6.91)

100 (15.02)

520 (78.08)

Online teaching experience made anatomy easier to me.

280 (42.04)

176 (26.43)

210 (31.53)

It is better to adopt online teaching than face-to-face
learning in anatomy.

431 (64.71)

93 (13.96)

142 (21.32)

The online teaching of anatomy during COVID-19 has
prepared me for the final exam.
During COVID-19, the assessment that has been used in
anatomy was linked to online teaching.
Overall evaluation
e-Learning is a good protective measure against COVID-19
infection.
In the online teaching of anatomy, it is better for me to
access recorded learning materials rather than to attend
live sessions.

Last, we compared the students’ academic
levels to their perceptions of online
anatomy teaching and learning methods.
The students were in their first through
fourth years at the College of Medicine.
Only third-year students agreed that online
anatomy lectures were interactive and
focused (53.29%), while the agreement
from other academic levels was less (34.19%
of the first-year, 43.14% of the secondyear and 41.51% of the fourth-year). All

four academic years agreed that online
instruction was adequate to prepare them
for the final exam, a statistic that ascended
according to the year (first-year: 36.77%,
second-year: 49.02%, third-year: 56.58%,
fourth-year: 67.92%). Students from all
academic years agreed that the instructors
used e-learning tools appropriately and
that they always encouraged student
participation (Table 3).

Table 3: The relation between students’ academic levels and perception
Virtual classroom
Description
The content of the lecture/
seminar was covered easily
with the allotted/allocated
duration of the session.

Level of
study

Disagree (%)

Neutral (%)

Agree (%)

Sig

First-year

15 (9.68)

31 (20.00)

109 (70.32)

0.193

Second-year

42 (13.73)

72 (23.53)

192 (62.75)

Third-year

18 (11.84)

28 (18.42)

106 (69.74)

Fourth-year

11 (20.75)

14 (26.42)

28 (52.83)
(continued on next page)
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Table 3: (continued)
Virtual classroom
Description
Interaction between the
instructor and the students
was easier and comfortable
than the face-to-face lecture.
The sessions were interactive,
and I was fully focused
through all the duration of the
session.
I have achieved the intended
learning outcomes/objectives
from online lecture/seminar.

Level of
study
First-year

Disagree (%)

Neutral (%)

Agree (%)

Sig
0.330

54 (34.84)

29 (18.71)

72 (46.45)

131 (42.81)

50 (16.34)

125 (40.85)

Third-year

62 (40.79)

26 (17.11)

64 (42.11)

Fourth-year

29 (54.72)

7 (13.21)

17 (32.08)

First-year

46 (29.68)

56 (36.13)

53 (34.19)

108 (35.29)

66 (21.57)

132 (43.14)

Third-year

45 (29.61)

26 (17.11)

81 (53.29)

Fourth-year

23 (43.40)

8 (15.09)

22 (41.51)

First-year

38 (24.52)

42 (27.10)

75 (48.39)

Second-year

62 (20.26)

78 (25.49)

166 (54.25)

Third-year

30 (19.74)

30 (19.74)

92 (60.53)

Fourth-year

11 (20.75)

13 (24.53)

29 (54.72)

84 (54.19)

42 (27.10)

29 (18.71)

170 (55.56)

73 (23.86)

63 (20.59)

Third-year

68 (44.74)

51 (33.55)

33 (21.71)

Fourth-year

26 (49.06)

18 (33.96)

9 (16.98)

First-year

63 (40.65)

40 (25.81)

52 (33.55)

125 (40.85)

68 (22.22)

113 (36.93)

Third-year

60 (39.47)

27 (17.76)

65 (42.76)

Fourth-year

21 (39.62)

12 (22.64)

20 (37.74)

First-year

50 (32.26)

53 (34.19)

52 (33.55)

103 (33.66)

88 (28.76)

115 (37.58)

Third-year

46 (30.26)

41 (26.97)

65 (42.76)

Fourth-year

14 (26.42)

16 (30.19)

23 (43.4)

Second-year

Second-year

0.000*

0.527

Virtual dissection sessions
Online teaching helped
in minimising my fears or
concerns from cadavers and
plastinated specimens.
The used images during
online teaching were as
informative and descriptive
as the real specimens.
Demonstration of anatomical
relations was clear through
online teaching.

First-year
Second-year

Second-year

Second-year

0.283

0.660

0.601

Assessment
The online teaching of
anatomy during COVID-19
has prepared me for the final
exam.
During COVID-19, the
assessment that has been
used in anatomy was linked
to online teaching.

First-year

52 (33.55)

46 (29.68)

57 (36.77)

Second-year

88 (28.76)

68 (22.22)

150 (49.02)

Third-year

27 (17.76)

39 (25.66)

86 (56.58)

Fourth-year

8 (15.09)

9 (16.98)

36 (67.92)

First-year

12 (7.74)

52 (33.55)

91 (58.71)

Second-year

41 (13.4)

80 (26.14)

185 (60.46)

17 (11.18)

39 (25.66)

96 (63.16)

4 (7.55)

8 (15.09)

41 (77.36)

Third-year
Fourth-year

0.000*

0.074

(continued on next page)
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Table 3: (continued)
Overall evaluation
Description

Level of
study

e-Learning is a good
protective measure against
COVID-19 infection.

Disagree (%)

First-year

Neutral (%)

Agree (%)

Sig
0.709

5 (3.23)

8 (5.16)

142 (91.61)

17 (5.56)

18 (5.88)

271 (88.56)

Third-year

4 (2.63)

10 (6.58)

138 (90.79)

Fourth-year

1 (1.89)

3 (5.66)

49 (92.45)

Second-year

In the online teaching of
anatomy, it is better for me
to access recorded learning
materials rather than to
attend live sessions.

First-year

34 (21.94)

36 (23.23)

85 (54.84)

Second-year

92 (30.07)

62 (20.26)

152 (49.67)

Third-year

41 (26.97)

30 (19.74)

81 (53.29)

9 (16.98)

8 (15.09)

36 (67.92)

The instructor used
e-learning appropriately.

First-year

9 (5.81)

15 (9.68)

131 (84.52)

30 (9.80)

52 (16.99)

224 (73.2)

6 (3.95)

25 (16.45)

121 (79.61)

8 (15.09)

12 (22.64)

33 (62.26)

4 (2.58)

23 (14.84)

128 (82.58)

26 (8.50)

38 (12.42)

242 (79.08)

7 (4.61)

24 (15.79)

121 (79.61)

9 (16.98)

15 (28.30)

29 (54.72)

74 (47.74)

39 (25.16)

42 (27.1)

134 (43.79)

75 (24.51)

97 (31.7)

Third-year

52 (34.21)

44 (28.95)

56 (36.84)

Fourth-year

20 (37.74)

18 (33.96)

15 (28.30)

First-year

102 (65.81)

26 (16.77)

27 (17.42)

Second-year

198 (64.71)

50 (16.34)

58 (18.95)

Third-year

98 (64.47)

11 (7.24)

43 (28.29)

Fourth-year

33 (62.26)

6 (11.32)

14 (26.42)

Fourth-year
Second-year
Third-year
Fourth-year

The instructor was
encouraging the students
to participate.

First-year
Second-year
Third-year
Fourth-year

Online teaching experience
made anatomy easier to
me.

It is better to adopt online
teaching than the face-toface learning in anatomy.

First-year
Second-year

0.182

0.007*

0.000*

0.210

0.037*

Note: *The Chi-square statistic is significant less than 0.05 level.

Qualitative: Perceptions of Faculty
Fourteen experts participated in the first
Delphi round and 13 in the second round
(92.85% of those in the first round). All
the Delphi panellists were senior faculty
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members, with the minimum ranking of
senior lecturers. The first round generated
56 items, of which 46 (94.6%) were
included in the second round. Following the
second round, a consensus was reached by
all the panellists on all 46 items (Table 4).
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Table 4: Perception of the faculty about the teaching and assessment of anatomy courses during COVID-19
and their recommended solutions
Challenges facing teaching anatomy courses using e-learning approaches
during COVID-19
Theme
Technical issues

Interaction and
engagement

Miscellaneous

Item

Average score
out of 5

There are issues related to the internet connection.

3.9

Technical issues related to the software: voice is not clear.

3.2

Lack of technological skills of the staff.

3.0

There is a lack of face-to-face interaction.

4.6

There are difficulties in the process of attendance control.

4.1

There is a feeling of isolation during the online session.

3.8

There are distractors in the surrounding environment during
the online session.

3.5

Practical sessions cannot be covered online.

3.6

There are time management difficulties.

3.4

There are financial issues related to the students.

3.2

The recommended solutions for teaching anatomy courses using e-learning
approaches during and post-COVID-19
Theme

Item

Average score
out of 5

Faculty and staff
development

Training of the staff.

4.5

Technical issues
and software
selection

Careful selection of suitable software.

4.4

Using the 3D/virtual dissection applications during the
practical sessions.

4.3

Providing a fully equipped studio for transmission of practical
sessions in HD.

4.0

Providing recorded sessions after the session.

4.2

Using reflections from the students about virtual learning
sites.

4.2

Providing recorded sessions for the students in advance.

3.9

Reduction of the duration of the session while increasing the
number of sessions per topic.

3.8

Provide extra-online sessions during office hours.

3.7

Minimising the number of students per session.

3.2

Curriculum
design and
management

Using both on-campus and online sessions.

4.5

Modify the curriculum according to the current situation.

3.7

Others

Dealing with students’ stress.

4.5

Students
engagement

The challenges facing the assessment of students in anatomy courses using
e-learning approaches during and post-COVID-19
Theme
Logistics

Item

Average score
out of 5

The duration of each question in the exam may facilitate
cheating if not managed properly.

4.7

Internet connectivity issues.

4.4

There are time management challenges for students.

3.9
(continued on next page)
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Table 4: (continued)
The challenges facing the assessment of students in anatomy courses using
e-learning approaches during and post-COVID-19
Theme
Faculty and staff
development

Item
There is a lack of experience among students in online
assessment.

3.7

There is a lack of experience among related administrative
staff in an online assessment.

3.5

There is a lack of experience among academic staff in online
assessment.

3.4

Limited
accessibility to
the dissection
room

Assessment of psychomotor skills (practical skills) is not
possible.

3.9

Students stress

Dealing with student stress.

4.5

The recommended solutions for e-assessment in anatomy education during
and post-COVID-19
Theme
Improving the
assessment
design and
construction

Item

Average score
out of 5

Align assessment tools with learning outcomes (assess the
students the way you taught them, i.e., practical assessment
for practical contents of the course).

4.2

Adopt formative assessment: Short and frequent quizzes and
provide feedback to the student to track learning.

4.2

Enhance the engagement of students through sudden
quizzes.

4.2

Assess the students through personal interview using online
video conference.

3.9

Using different versions of the same exam.

4.3

Using questions addressing higher cognitive functions to
decrease the chance of cheating.

4.2

Limit the time for answering each question.

3.9

Using the video camera during MCQs and quizzes as a
monitoring tool.

3.8

Faculty and staff
development

Software training for staff.

4.6

Software training for students.

4.4

Proper software
selection

Check for internet access.

4.6

Enhance technical support.

4.5

On-campus
learning
with health
precautions

Using both on-campus and online assessment sessions.

4.2

Conduct the examinations as usual (on-campus) with
precautions.

3.8

Measures
to eliminate
cheating

Concerning
teaching
anatomy
using
e-learning, the challenges with the highest
average scores related to interaction and
engagement, with a lack of face-to-face
interaction and difficulties in controlling
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attendance, obtained mean scores of over 4.
The recommended solutions include faculty
and staff development, the careful selection
of software and using 3D/virtual dissection
applications in practical sessions.
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Regarding the assessment of students using
e-learning approaches, the challenges
with the highest average scores were
related first to the duration of each
exam question (which could facilitate
cheating if not managed properly), second
to internet connectivity and third to
dealing with student stress. The highly
rated recommended solutions included
software training for staff, checking for
internet
access,
enhancing
technical
support and using both on-campus and
online assessments. Other highly rated
recommendations were aligning assessment
tools with learning outcomes (assessing
students as they were taught, i.e., practical
assessments for practical content), adopting
formative assessments (such as short,
frequent quizzes) and providing feedback to
students to track learning and enhance their
engagement.

DISCUSSION
This study explored the perceptions of
students and faculty on implementing
e-learning in anatomy courses during
COVID-19 in terms of instruction,
engagement and assessment from both the
students’ and faculty’s perspectives.
In the current study, one-third of the
students
reported
that
interactions
with instructors were easier and more
comfortable than in face-to-face lectures;
the same proportion agreed that the sessions
were interactive. They further reported
being fully focused throughout the sessions.
Face-to-face teaching in anatomy education
is of utmost importance, providing effective
student learning in a small group setting
and connecting students with values related
to ethics and humanism (24). Previous
studies conducted in Australia, New
Zealand, Singapore and China similarly
reported that lost interaction was perceived
as a challenge by both students and faculty,
especially concerning teaching in dissection
rooms (24–26). Furthermore, students’
performance and 3D visualisation abilities

were noted as below the expected level,
and anatomists were concerned that this
was attributed to the lack of interaction
(27–28). In Germany, the issue of a lack
of interaction prompted the Teaching
Commission of the Anatomical Society to
issue a recommendation for anatomical
educators to carefully balance the two
modes of teaching, that is, online and
face-to-face (27). It was reported that,
even though students have enjoyed online
anatomy lectures and virtual practical
sessions, they assert that it could not replace
a traditional dissection course (29–30).
Again, the problem is less interaction, which
was not confined only to the interaction with
the teachers but also extended to peers (31–
32). By contrast, a study in one university
in the KSA reported that most students
felt satisfied with their interactions in
online sessions and believed that e-learning
could compensate for a lack of face-to-face
teaching (33).
In this study, only about one-third of the
students agreed that the images used in
online teaching were as informative and
descriptive as real specimens. The same
proportion agreed that the demonstration
of anatomical relations was clear. These
findings concur with earlier studies
reporting that an inability to visualise and
comprehend 3D anatomical relations was
perceived as a challenge by both students
and faculty (24–26). Cadaveric dissection,
practical sessions and observing cadavers
and specimens in dissection rooms have
been considered the standard of anatomy
education for over four centuries (4, 34).
This traditional approach has helped
learners understand 3D relationships
among anatomical structures in a way that
classical textbooks cannot and enhanced
deep learning, active participation and
professionalism (4, 34). Anatomists have
adopted various approaches to teaching
creatively, such as synchronous and
asynchronous lectures, virtual learning, 3D
images and videos, virtual simulations and
augmented reality, as well as social media
application-integrated instruction (35–41).
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Virtual dissection was always considered a
complement, not a substitute for traditional
dissection room sessions (26). It was
seen as less effective in encouraging selfreflection and building teamwork skills and
professional identity compared to traditional
cadaveric dissection (42). Correspondingly,
anatomy educators have created several
guidelines to secure the supply and process
of body donation, embalming and cadaveric
dissection activities during the pandemic
(43–45).
In Australia and New Zealand, the
transition was challenging in terms of the
time to prepare online lessons and a lack
of training and technical skills (24). In our
study, the transition was not as challenging
in terms of time to prepare lessons, as
most medical schools in the KSA and
UAE had adopted online teaching before
the pandemic. Still, technical challenges,
internet connectivity problems and a lack
of proper training were issues shared by our
and similar studies (24).
Financial
constraints
were
reported
by students in earlier studies; with the
lockdown, students feared for their income
(24). This was noted to a lesser extent in
our study, as most students in KSA and
UAE are well supported financially. The
students pursuing online learning were at
home, with various qualities of internet
access, some having a good connection,
others having none. The internet connection
was a challenge in our study and others
(24). It was reported that students who were
facing these technical challenges (internet
connection, the availability of proper
electronic devices) were disadvantaged
during online instruction, and their learning
environment was less than optimal. This
resulted in deeper anxiety and lack of selfconfidence (46–47).
In this study, the challenges perceived by
the faculty fell into two main categories:
problems related to technical issues and
the lack of interaction and engagement.
Other issues included the difficulty of
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covering practical sessions online and
time management issues. Reports from
similar studies indicated an increased
workload during the preparation of online
learning materials (29). Additionally, the
medical teachers were concerned about
the copyright issues of online materials and
approaches to disseminating the learning
resources (29). Furthermore, some anatomy
teachers believed their teaching materials
were less than optimal for online teaching
(26). Studies reported heterogeneous
responses regarding the perceptions of
faculty regarding the effectiveness of online
learning. It is safe to say that they were
neutral, neither approving nor displeased
with their ability to teach through online
platforms (48). The faculty provided
suggestions in four categories: faculty and
staff development, technical issues and
software selection, student engagement, and
curriculum design and management.
Regarding students’ assessment, several
challenges were reported by both faculty
and
students,
including
challenges
related to logistics and faculty and staff
development. There was an emphasis on
potential cheating. Similar conclusions
were drawn in other studies; the pandemic
made constructive alignment difficult (24).
Online assessment tools take more time;
since internet connection problems were
anticipated, students spent a longer time
in typing their answers. Thus, students
preferred to have face-to-face practical
examinations over online assessments
(49–50). The faculty provided suggestions
in four categories: improving assessment
design and construction, adopting anticheating measures, training faculty and staff,
and proper software selection. Notably, four
of 14 recommendations (28.5%) addressed
the elimination of cheating during exams.

STRENGTHS AND LIMITATIONS
A strength of this study is its inclusion
of many students in 14 schools in two
countries. The study’s chief contribution
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lies in providing suggested solutions derived
from a consensus of anatomy teachers,
which can help improve online anatomy
education. This multicentred study adds
to the ongoing debate about whether
anatomists should continue with dissection
room lessons or move the teaching of
anatomy fully online, considering the
perceptions of the students involved in
the study. Finally, this study explored the
response of medical schools in the KSA and
UAE during the COVID-19 pandemic.
Some limitations were observed. Although
students from 14 schools participated, the
sample may not represent all Arab Gulf
countries. Furthermore, the results of
the Delphi study (as with any qualitative
method) are difficult to generalise. Finally,
the study’s implications can be applied
only to countries with similar cultures and
infrastructures, namely, Arab Gulf countries.

CONCLUSION
The exploration of the faculty’s and
students’
perceptions
reveals
that
the challenges of online anatomical
education relate to the loss of interaction
and engagement and the inability to
visualise and comprehend 3D anatomical
relationships.
Virtual
dissection
is
considered complementary, not a substitute
for traditional dissection.
Regarding assessment, the study found
challenges related to logistics and faculty
and staff development, as well as an
emphasis on cheating. The faculty members’
exploration
provided
suggestions
for
online teaching and assessment in these
categories: faculty and staff development,
technical issues and software selection,
student engagement, curriculum design and
management, improving assessment design
and construction and adopting anti-cheating
measures.
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