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SUMMARY: The COVID-19 pandemic immediately changed teaching anatomy from in-person to online. Our study aimed
to compare the results of anatomy exams, examine the students' attitudes to these two different teaching models, antbpgopose a
desirable model. In the retrospective part of the study, the anatomy exam results of 211 students studying in persoi$h 2018/20
(before the pandemic) and 214 students studying online in 2020/2021 (during the pandemic) were analyzed. The crossysection stud
comprises a comprehensive survey of the students' attitudes towards in-person - 136 students, and online teaching fitbeel - 118 o
respective academic years. 76.3 % of the students passed the anatomy exam after in-person teaching, compared to oaty 49.1 % aft
online teaching. The survey showed that within the in-person model, teachers were more ayftable254) = 39.705, p < .001),
examinations were useful for knowledge assessméf®, (N=254) = 7.307, p = .026), students were more satisfied with the exam
(x3(2, N=254) =9.587, p =.008), more confident about their knowled(® N=254) = 23.464, p <.001), and overall appreciated the
quality of this model morexg(2, N=254) = 50.263, p < .001) than the online group. About half of the students in the online group
believed that remote studying prevented the spread of COVID-19. Attitudes expressed in open-ended questions were more positive
about in-person than online teaching, where the absence of in-person practical exercises received the most signifisafheriticis
in-person model was shown to be undisputedly superior. However, teaching aids, such as voice-over PowerPoint presentations and
video recordings of practical exercises, applied in online teaching should be incorporated into future teaching models.
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INTRODUCTION

Anatomy is considered one of the most importarihdependent work in dissection and preparation makes it
subjects studied in medical school (Pupogtal, 2020; easier for students to retain anatomical facts for longer and
Boulos, 2022). Depending on the course type, topographa develop manual skills. However, although rated very
or systematic anatomy is taught in undergraduate studiagyhly, this teaching method is only sometimes applicable
Thorough knowledge of anatomy is an essential prerequisitee to the difficulties related to obtaining cadavers.
for further studies of other subjects. There are differe@onsequently, students are sometimes only shown already
approaches to teaching anatomy. Cadaveric dissection paspared cadaveric structures (prosection), or not even that
been a "gold standard" in medical curricula for hundredsit anatomy atlases and paintings. Different multimedia
of years (Hildebrandt, 2010). It is widely accepted as r@sources and special computer programs can also be used
method that helps students understand the threie-teaching. However, due to financial constraints that
dimensional relationships between anatomical structuregedical schools in developing countries face, these are not
(Ghosh, 2017). Also, our experience has shown thaidely accessible.
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Every form of teaching anatomy was affected durintraditionally performed at the Department of Anatomy,
the COVID-19 pandemic. The spreading of the pandemieaculty of Medicine Novi Sad, Serbia. Topographic
had a severe impact on health, social, and education systematomy is the basis of the curriculum in our department.
(Sadeeslet al, 2021). In-person teaching, in conditions ofStudents study anatomy in the following areas: upper limb,
worsening epidemiological situation, posed a sevetewer limb, thorax, abdomen, pelvis, head and neck (Part
challenge in most countries (Daniel, 2020). The globdl and Part 2), sense organs and central nervous system.
pandemic threat caused most classes to be canceled in maggtures are given with the aid of PowerPoint presentations.
parts of the world (Boulos, 2022). Online teaching appeardidis a two-semester course with 135 hours of theory and
to be the only alternative to prevent the long-term cancelatia®0 hours of practical exercises. Each exercise starts with
of teaching programs (Srinivasan, 2020), so teachers wene introductory, non-interactive lecture in front of the
forced to make a rapid switch without sufficient time foblackboard with pre-drawn chalk drawings of an anatomic
preparation. Some faculties conducted real-time onlirregion/structure in focus (Fig. 1). Next, students are shown
lectures via different platforms (Zoom, Google Meet, etc.specimens, i.e., macerated bones, wet and plastinated body
Teaching anatomy is specific because the structures mpatts, and plastic specimens. During the second half of the
be shown, so there was a constant dilemma about whigtactical exercise, students learn independently, with
method of presenting would be reliable and most effectivepecimens, before the review is done with the teacher. The
The authors of one recent study emphasize that, regardlasguired knowledge is evaluated in a partial exam after
of efforts to maintain classes, there was a significant declieach anatomy area. A partial exam typically consists of
in the quality of education (Franchi, 2020). Another studfifteen marked structures in pictures. Students are expected
reports that, unlike in-person teaching, the online model hscorrectly identify details and the structures to which the
a few benefits, such as unrestricted availability and savinlgtail belongs. A passing grade at any partial exam merits
time for commuters. However, this model has severahe bonus point for the particular area and could later be
disadvantages, such as isolation from the community anded in the exam. The exam consists of a test, a practical,
loss of motivation for learning (Panchabakesan, 2011and an oral part. The test and the practical part of the exam
Students' feedback is undoubtedly critical to assess theonsist of eight topographical areas. A student must obtain
achieved and maintained level of knowledge. at least 60 % correct answers for each location to pass. In

the practical part of the exam, wet, plastinated, and plastic

In-person lectures and practical exercises appecimens are commonly used.
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Fig. 1. Ateacher drew some drawings on the blackboard during the in-person practical exercise.
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However, due to the pandemic, this typical teachingme. Therefore, assessing the differences affecting the exam
program was abandoned, and innovative teaching methadsults and students' knowledge of anatomy is essential.
had to be implemented for the 2020/2021 group of students.

All in-person contact was terminated. Instead of standard Our study aimed to compare the anatomy exam
procedures, new models were used - lectures in the formre$ults of students of Integrated academic studies in Medicine
voice-over PowerPoint presentations and video recordingefore and during the COVID-19 pandemic, analyze the
of practical exercises (Fig. 2A), both of which were uploadestudents' attitudes towards the two anatomy teaching models
on the online platform of the University of Novi Sadapplied, and propose a teaching model that would be most
photographs of specimens with labeled structures (Fig. 2E&ffective and desirable in the future.
and teaching consultations via e-mail. We aimed to enable
the students to learn continuously, to adhere to tidATERIAL AND METHOD
curriculum, and to maintain their attention and interest. As
soon as the restrictions were minimally relaxed inthe second  The study was designed to include two parts:
semester, students attended practical exercises in tegospective and cross-section study. It was conducted at
Department of Anatomy. They were allowed to see thte Department of Anatomy, Faculty of Medicine Novi Sad,
specimens and their photographs with labeled detailSerbia. In the retrospective phase, the results of entrance
However, since the teachers were still absent, students coeddms of 213 students who enrolled in 2018/2019 and 209
not ask questions directly, so this sometimes led to incorrestidents enrolling in 2020/2021 were examined. The
conclusions on the student's part. The partial examinatiosigbsequent results of the anatomy exams of 211 students
started very late, mid-second semester, making the schedi@618/2019) and 214 students (2020/2021) were also
very tight. Unlike the 2018/2019 group of students, who hahalyzed. The overall results were analyzed, comprising the
separate preliminary examinations for each area, the onlieetrance exam and the student's final high school grades.
group had to take examinations two by term, except the oRer this purpose, the official school final entrance ranking
on the thorax, which posed an additional challenge ftists of both examined groups were used. Analysis of
students. The organization of anatomy exams remainpeeliminary and final exam results enabled the calculation
unchanged, except for the oral part, which was nouwf the overall passing rate for individual partial examinations
performed in the written form of an essay, with the teachand final anatomy exams. The exam protocol of the
reading in the absence of students. As for the assessnigapartment database provided this information.
criteria in the exams, they were unaffected by the pandemic
conditions. The cross-section study involved 254 students of
Integrated academic studies of Medicine (68 male and 186

Two utterly different teaching models were appliedemale) at the Faculty of Medicine Novi Sad, University of
before and during the pandemic. In addition, the transitid#ovi Sad, Serbia, out of which 136 students were enrolled
from in-person to online had to be made within a very shart 2018/2019, and 118 students entered in 2020/2021. Filling
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Fig. 2. Screenshot of video of practical
exercise (A) and labeled photography of
specimen (B).
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in a questionnaire, the students gave feedback on floe quantitative data). To compare students' attitudes to
teaching model applied to their group. 2018/2019 studeritee teaching models applied before and during the
attended traditional in-person classes, while 2020/20phndemicy? test for categorical data was used. When the
students had only online courses due to the COVID-Essumptions were not met for applyixgtest, the data
pandemic. The questionnaire consisted of a certain numbeas analyzed using descriptive statistics. A qualitative
of close-ended questions related to lectures, learniagalysis of respondents' answers was conducted for the
materials, the pace of learning, teachers/teaching assistamp&n-ended question. To determine whether the two
availability, knowledge evaluation, confidence about thebserved student groups differed in results when entering
acquired knowledge, and finally, assessing the appligtle school, a t-test for independent samples was performed.
model. The last question was open-ended, asking fohe results of partial examinations and exam periods of
suggestions for teaching model improvements (Table I).the two groups were analyzed. In addition to comparing
the two groups of students, variations in success rates could
The study also involved students who repeated tte followed, too.
year and were now studying online during the pandemic.
However, students who transferred from another school The authors state that every effort was made to
were not involved in the study. follow all local and international ethical guidelines and
laws regarding the use of human cadaveric donors in
IBM SPSS 20.0, which works in a Microsoftanatomical research (lwanagfzal., 2022). The study was
Windows environment, was used for data processing. Thpproved by the Ethics Committee of the Faculty of
results are shown in table and graphic form. Descriptidedicine, the University of Novi Sad (NO.: 01-39/110/1;
statistics are presented (frequencies and percentagestiier date of approval: 28.11.2023). Informed consent was
categorical data, arithmetic mean, and standard deviatiobtained from all participants (lwanaggal, 2022).

Table I. Questions from a survey of attitudes about the applied anatomy teaching model. *A questionnaire
filled out by students taking anatomy online included an additional question about whether the remote
teaching method helped prevent the spread of the COVID-19 epidemic.

1 | attended the lecturesregularly.

2  Studymaterialerere alvays available.

3 During the academic year, it was moridilt for me to study continuously.

4  Professors/teaching asaists were always available for enquiries durinrgénson/online classes.

5  Partial examinations were an appropriate method for assessing knowledge.

6 lam satisfied with how the exam was organized.
7
8
9
1

| am confident about my knowledge acquired through in-person/online teaching.
In-person/online lectas and practicaxercisesre a quality form of teaching.
Online method has helped peet the pread of the COVID-18pidemic*.

0 Your observations, remarks, comments regarding the in-person/online teachiragpony.

RESULTS

Analysis of students' success enrolling in the school (M=86.76, SD=5.48) achieved higher points than those who
enrolled in 2018/2019 (M=84.85, SD=5.56).

The total number of points that can be achieved when
enrolling in the school is 100. It has been established thahalysis of students' success in anatomy partial
the average number of points for students who entered #aeaminations and anatomy exams
School of Medicine in 2018/2019 was 84.85. The number
of points ranged from 77 to 99. The average number of points ~ The success of students (expressed as the percentage
obtained by the students who entered in 2020/2021 was 86ofGhose who passed) of the two observed groups in eight
points, with the number of points ranging from 78 to 99artial examinations (upper limb, lower limb, thorax,
The results of the t-test of independent samples showed thbtiomen, pelvis, head and neck Part 1, head and neck Part
there was a statistically significant difference between tf#& sense organs and central nervous system) is shown in Fig.
two groups of students in terms of the achieved averageStudents who enrolled in the School of Medicine before
number of points when enrolling in the School of Medicinghe COVID-19 pandemic were more successful in six partial
(t(420)=-3.554, p<.001). Students who enrolled in 2020/202aminations.
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Partial examinations Analysis of students'
attitudes toward in-person and
online anatomy teaching models

0

0

80

70
60 /\ /__//\\. The average age of
3:: respondents who completed the
0

0

0

0

% of students

3 Bl guestionnaire was 24.74 for the 2018/
2 2019 group, compared to 22.00 for the
' 2020/2021 group.
Sense
Upper | Lower | o _ Headand Headand TUF Analyzing the data obtained
limb | limb orax. | Abdomen - Pelvis - neck Part neck Part - copyrg) from the completed questionnaires, it
T was established for the first statement
——20182019. 590 678 391 469 4715 62 717 518 (Fig. 5) that about two-thirds of the
20202021. 586 46.0 436 333 333 58.6 49.1 70.6 students attended online lectures

Fig. 3. Success of group 2018/2019 and 2020/2021 students in partial examinations {ﬁ)géparly. A_t the same time, this was
those with a passing grade). e case with about 55 % of students

who attended in-person lectures. The

Looki t th its of both " tice that th i\%ropor'[ion of students with no opinion
ooking at the results of both groups over time, we notice that there 5. & (., (less than 3 %).

visible fall in the next three after the first two examinations, only to rise again In

the last three examinations. Whether they had classes

before or during the pandemic, 90 %
of Sudents stated that study materials
were always available. As with the
previous statement, a small percentage
had no opinion regarding this issue

The anatomy exam results of students of the two observed groups
presented in Fig. 4.

Exam periods

(Fig. 6).
90
&0 Analyzing the data presented
70 in Fig. 7, it can be seen that 66 % of
£ 60 students who attended classes during
g 50 the pandemic pointed out that it was
5 40 more difficult for them to study

30 continually. At the same time, more
” than half of the respondents in the

"\\. 2018/2019 group stated that this was
not the case.

June July August September October
——2018/2019. 373 19.3 21.1 12.4 9.9 It was determined that there is
2020/2021. 333 13.3 24.8 13.3 15.2

a statistically significant difference
Fig. 4. Results of students of group 2018/2019 and 2020/2021 in the exam periods (Pgbreen students' responses before
those with a passing grade). and during the COVID-19 pandemic
regarding the availability of teachers
It can be noticed that the students of the 2018/2019 group were nforénquiries during classes (Table I1).
successful in the June and July exam period (56 % passing versus only 46 % iNdheely, observed relatively, the
2020/2021 group), while the students of the 2020/2021 group showed better resislts indicate that among the
in the three remaining exam periods. About a third of the students in both graipdents in in-person classes, there
passed the anatomy exam in June. were statistically significantly more of
those who stated that the teachers were
As for the overall exam passing rate, 76.3 % of 2018/2019 students passedys available for inquiries. On the
anatomy at the end of the academic year, compared to only 49.1 % of 2020/2824r hand, among those who had
students. online courses, there were statistically
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significantly more of those who had no opinion or disagreed

with the statement. The calculated value of Cramer's V

indicator = .395 showed a moderate association between
the variables.

The analysis of the obtained data revealed a
statistically significant difference between the responses of
the two observed groups of students regarding the attitude
to the usefulness of partial examinatit2, N=254) =
7.307, p = .026. Namely, observed relatively, the results
indicate that among the in-person group, there were

Fig. 5. Distribution of responses of two groups of students &atistically significantly more students who stated that

the statementlattended the lectures regularly.

100 91.9

% 89.0
80
. 70
£ 60
;_:E 50
% 40
= 30
20
10 s 88 2925
0 | —
Yes No I have no opinion
m2018/2019. m=2020/2021.

partial examinations were an appropriate method for
assessing knowledge, while among the online group, there
were statistically significantly more those who disagreed
with that statement (Table Ill). The calculated value of
Cramer's Vindicator = .170 showed a moderate association
between the variables.

It was found that there is a statistically significant
difference between the responses of the group of students
before and during the COVID-19 pandemic regarding
satisfaction with the organization of the exam. The results
indicate that, although there were overall more positive than
negative responses, the proportion of dissatisfied students
was statistically significantly higher among online students

Fig. 6. Distribution of responses of two groups of students to “ﬁable IV). The calculated value of Cramer's V indicator =

statement Study materials were always available.

100
90
80

S0 66.1
5 60 53.7
g 50 42.6
S 40 33.9
T30

20

3.
10 7 0.0
0 —
Yes No 1 have no opmion

=2018/2019. m=2020/2021.

.194 showed a moderate association between the variables.

It has been established that there is a statistically
significant difference between the responses of the two
groups of students regarding their confidence about the
knowledge acquired through the two models of teaching
X3(2, N=254) = 23.464, p < .001. The obtained results
suggest that among the students who attended anatomy
classes in-person, there were statistically significantly more
those who stated that they were confident about their
knowledge, while among the students who had online
courses, there were statistically significantly more those who

Fig. 7. Distribution of responses of two groups of students to tié€r€ insecure of their ur}dersta.nding (Table V). The
statement Buring the academic year, it was more difficult for me t¢-@lculated value of Cramer's V indicator = .304 showed a

study continually

moderate association between the variables.

Table Il.x? test differences between the replies of the two observed student groups to the statement - Professors/
teaching assistants were always available for inquiries during in-person/online classes.

2

Professors/teaching assists were always X p
available for inquiries during classes

Group N Yes No | have no opinion
2018/2019 136 123 3 10
2020/2021 118 66 16 36
Total 254 189 19 46 39.705 <.001

N — number of respondenig, — statistic, p — statistical significance.
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Table 1l1. x? test differences between the replies of the two observed student groups to the statement - Partial
examinations were an appropriate method for assessing knowledge.

Partial examinations were an appropriate method X2 p
for assessing knowledge

Group N Yes No | have no opinion

2018/2019 136 96 31 9

2020/2021 118 64 43 11 7307 .026
Total 254 160 74 20

N — number of respondenig, — statistic, p — statistical significance.

Table IV. x2 test differences between the replies of the two observed student groups to the statement - | am
satisfied with how the exam was organized

| am satisfied with how the exam was organized ¥~ p
Group N Yes No | have no opinion
2018/2019 136 104 17 15
2020/2021 118 71 32 15 9.587 .008
Total 254 175 49 30

N — number of respondentg, — statistic, p — statistical significance.

The obtained data showed that there is a statistically About half the students believed that the online
significant difference between replies of in-person and onlineaching model helped prevent the spread of the COVID-19
students regarding the quality of both types of clag4@s pandemic (51.7 %), about 14.4 % thought that it did not,
N=254) =50.263, p <.001. The findings suggest that amorngd a surprisingly large percentage of students (33.9 %) had
the online students, there were statistically significantly more opinion regarding this issue.
of those who did not appreciate the quality of lectures and
practical exercises compared to in-person students, amdpgalitative assessment of in-person anatomy teaching
whom there were statistically significantly more of those
who believed that the quality of lectures and practical Out of the 136 students who filled out the survey, 88
exercises was satisfying (Table VI). The calculated value gave their observations, remarks, and comments related to
Cramer's V indicator (= .445) indicates a high association-person anatomy teaching. The total number of responses
between the variables. is higher than the number of respondents since some of them

Table V.x2 test differences between the replies of the two observed groups of students to the statement - | am
confident about my knowledge of anatomy.

| am confident about my knowledge of anatomy )(2 p
Group N Yes No I have no opinion
2018/2019 136 102 21 13
2020/2021 118 54 45 19 23.464 <.001
Total 254 156 66 32

N — number of respondenig, — statistic, p — statistical significance.

Table VI. x? test differences between the replies of the two observed student groups to the statement - In-
person/online lectures and practical exercises are a quality form of teaching.

2

In-person/online lectes and practicaxercises X p
are a quality form of teaching
Group N Yes No | have no opinion
2018/2019 136 127 5 4
2020/2021 118 66 43 9 50.263 <.001
Total 254 193 48 13

N — number of respondenig, — statistic, p — statistical significance.
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had more than one comment. All the responses were  Comments underlining the shortcomings of online
categorized as follows: positive (82 comments), negatiteaching and its repercussions on the learning process and
(11 comments), and suggestions for improving teaching (&€xam preparation prevail. In the opinion of 16 students, the
comments). biggest drawback was the absence of practical exercises in-
person. It made studying for the practical exam extremely
Positive comments prevail. The most significantifficult. They appreciated online lectures but stated that
number of students (29) highlighted the satisfying qualitgractice has to be done in- person. One student blamed the
of lectures and practical exercises. Some students stated thek of in-person practical exercises for his inadequate
this approach contributed to greater motivation and interekhowledge of anatomy. Students were generally okay with
and they described the classes as stimulating aodline practical exercises, but deemed them unsuitable for
encouraging. A large number of positive comments — 28is subject. Sixteen students complained about being left
were related to the dedication, availability, and engagemeaibne when some ambiguities needed clarifying. Fourteen
of professors, teaching assistants, and studerstudents considered an online model to be inadequate. Some
demonstrators. In addition, a large number of students (2#lieved online studying made the subject difficult to
appreciated the high level of organization in the Departmentderstand and could have been more productive.
of Anatomy. In contrast, four students saw the in-persderincipally, it was a good idea, but in-person teaching was
classes as the only possible way to organize quality teachs®gn as superior. Seven students found the inconsistency of
of this subject. practical exercises and lectures and material needing to be
posted more timely annoying. Namely, the students stated
Regarding negative comments, four students believéltht the practical exercises did not start before the second
that the main disadvantage of in-person studying was themester, were not coordinated with the lectures, and were
inability to view the material multiple times since the lecture'crammed” into a short period. This made learning and
and practical exercises were not recorded. One studemastering the material difficult. Irregular practical exercises
commented that the in-person model could have workeshd examinations in the last two months before the exam
better since the information was given too quickly withoutnade the students feel stressed and under pressure. Three
possibly going over it again. Video material would enablstudents believed the exam should have been more accessible
multiple viewing, thus enhancing the learning process. Threee to the specific situation in which the teaching was
students found the exam too stressful and demanding ardanized.
claimed the assessment criteria were uneven and strict (a
difficult test requiring at least 60 % of correct answers in Regarding positive comments, most of them (14)
each area). Two students believed that the scope of lectueasphasized high-quality lectures and practical exercises.
should be reduced while the scope of practical exercistudents stated that the online teaching was much better,
should be increased. One student stated that some teaclhirag the Department had excellent lecturers who delivered
assistants should have been more available, and danteresting lectures, and that the learning process was easier.
complained about the study material. Next, nine students appreciated the high quality of the study
material (presentations, video recordings, video lectures).
The largest number of suggestions for improving thim the students' opinion, the posted materials made preparing
quality of teaching — 6 concerned the proposal to make thad taking the exam easier. Eight students highlighted the
examinations more comprehensive by introducing sonuedication, engagement, and availability of professors,
theoretical questions. Other responses referred to improvitgaching assistants, and student- demonstrators. Seven
the standard of lectures, greater availability of teachingiudents positively valued the availability of materials at all
assistants, enabling video access to certain specimens, greategs; it enabled them to listen to and view the lectures and
student activity in practical exercises, and linking exercisggactical exercises at their convenience, repeating the video

with clinical practice. when needed. Distance education was favored by four
students, giving them more time to study since the schedule
Qualitative assessment of online anatomy teaching did not limit them. Two students pointed out the excellent

organization of teaching.
Of the 118 students who filled out the survey, 73 gave
observations, remarks, and comments on online anatoSCUSSION
learning. The total number of responses is greater than the
number of respondents since some gave more than one The COVID-19 pandemic accentuated the age-long
response. All responses were categorized as positive @#mma of how to best teach anatomy (Turney, 2007).
comments) and negative (61 comments). Anatomists are divided over how their classes should be
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delivered. In general, only one type of teaching is In contrast, in our study, that number was lower (51.7
predominantly favored — in-person (Zhaial., 2020; Totlis %), which may be explained by a different understanding of
et al, 2021; Branddet al, 2022) or online (Boulos, 2022; epidemiological restrictions. Our open-ended questions also
Brownet al., 2023), but the combination of these two has nahowed more positive attitudes towards in-person than online
yet been widely perfected (Pottial, 2022). However, the teaching. Most of the students pointed out high-quality
COVID-19 pandemic has inadvertently created an opportunitgctures and practical exercises. According to the students,
to assess the value of anatomy teaching models in groupsmperson teaching provided conditions for more permanent,
students attending in-person or online courses. better quality, in-depth, and coherent knowledge. The
teaching methods of professors and teaching assistants
Their entry exam results were examined to establidtelped students master the material within the required time,
a potential initial difference between the two groups ahus meeting the exam criteria. The readiness to cooperate
students. It was shown that students who enrolled in 20201d the availability of teaching staff also contributed to
2021 achieved a significantly higher number of points istudents acquiring the material well and preparing for the
the entrance exam than those who enrolled in 2018/20Exam. A significant advantage of in-person studying was
On the other hand, 2018/2019 students showed better restiits possibility of clearing any ambiguities on the spot and
in more partial examinations, and more than three-quartatsveloping effective study routines. It should be noted that
of them passed anatomy compared to only about half of thieidents recommended linking the material with clinical
20202021 group. This means that the teaching model serioushatters. Attitudes of our students about interactions during
influenced students' results in anatomy exams. Our studemtsperson teaching are probably best illustrated by the
exam results were inconsistent with the anatomy exam resuftiiowing comment from the survey:
of students from Alexandria, Egypt (Boulos, 2022). Their
students of the online model achieved better results in the final"The best type of teaching is where students can
test than after in-person classes. The study authors suggesteiinmediately ask what they need during the class and
one possible reason — the online students were less stresselde shown what they don't understand because anatomy
doing the exams from the comfort of their homes, unlike those is a subject that is much easier to learn that way".
who took the exams at the School of Medicine.
Students appreciated the teachers' hand drawings on
Comparing in-person with online teaching in outhe board, which helped them memorize facts more easily.
study, five survey guestions revealed a remarkable differerdany students valued the presence of student- demonstrators,
in favor of the in-person model: teachers were alway., fourth to sixth-year students who helped them prepare for
available for inquiries during classes, partial examinatioribe exam through revision. One valuable observation was that
were an appropriate method for knowledge assessmesitnple revision was crucial for learning anatomy, so more
students were satisfied with how the exam was organizgzbople should be engaged in practical exercises so that students
students were confident about their knowledge of anatonogn utilize class time effectively. Moreover, the revision was
the lectures, and practical exercises were seen as a quatigde fun of by games such as 'There can be only one," where
form of teaching. A large yet not statistically significantetails were labeled on specimens, and the students had to
difference was seen in the fact that the online studergive correct answers not to drop out. Getting the winner would
attended lectures more regularly but found it moreake a few rounds, and all the students would partake in
challenging to study continuously during the academic yeaevision. Also, to facilitate the students' focus during long
The two groups of students ranked almost equally regarditegtures, our teachers make occasional amusing breaks by
the high availability of study materials. Examinations wereecounting their personal experiences related to the topic at
seen as beneficial by 86.3 % of Egyptian students (Boulds®nd or anatomy studies in general.
2022), compared to 63 % of our students. Our students
proposed a modification of the exam by incorporating a Our online students found it easier to acquire practical
theoretical part. A periodic comprehensive knowledge che&kowledge of anatomy with in-person practical exercises in
is helpful for students since it gives them constant objectiviee presence of a teacher. Some studies found a decline in
insight into their knowledge and helps them adjust thestudent-teacher interaction in online anatomy sessions
learning style and pace to the results. The next questifhitardiet al, 2018; Yocet al, 2021). A sound pedagogical
focused on the efficiency of online lectures. Among thapproach could significantly increase students' confidence,
Egyptian students, the satisfaction index was lower — 5@fimarily through practical exercises and elective oral
100 %. When asked about online studying to prevent tlegaminations, a common practice in our department. A few
spread of COVID-19, 79 % of Egyptian students answeredithors claim that peer interaction at school is significant,
positively. especially for the 1st year students who have never before
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dealt with a demandingourse such as anatomy. It is ardimensions, perform virtual dissections, and explore
essential way for students to obtain helpful information, seadiological examinations such as magnetic resonance
how they measure up, and get extra motivation for learningnaging (MR) and computed tomography (CT). A few
(Boulos, 2022). Our students believed that anatomy canrinteresting comments were given by students who found
be studied independently and remotely but in- person if omesaring head-mounted displays (HMD) during sessions
wants to acquire thorough and permanent knowledge.iAconvenient, as they needed help to take notes
certain number of our online group students emphasizedsimultaneously. Additionally, several studies (Stegal.,
high quality of lectures and practical exercises, wit017; Moroet al, 2017) have shown that VR increases
disadvantages only related to the model itself, as can be sstrdent motivation and engagement in neuroanatomy and
in the following comments: general anatomy classes. VR platforms can be an effective
] . tool in education, but only with the permanent presence of
"Material on the platform was well done, but it feels toachers. Attardi & Rogers (2015) designed an online
dlffergnt from in-person Iecture_s. Itd|dn‘t feellllkgll Was |aporatory where teachers taught Netter's 3D anatomy to
studying at Faculty, so my learning time was significantlysy,dents who always had the option to communicate with
reduced”, professors through a chat window. The students who
) o . participated in the online laboratory and listened to lectures
"Practical exercises in the form of videos are acceptablg,. person at the school achieved the same results and
only as a supplementary method". concluded that the results were based on previous academic
knowledge. Some authors evaluate the application of modern
Online lectures were the same PowerPoirntechnologies as an act of dehumanization of medicine,
presentations used in the in-person model. Still, theyiticizing its insufficient orientation towards students and
improved with recorded voice and were available on theeeing it justified only as a supplement to the classical
platform during the academic year. Recorded practicalethods of dissection and demonstration on cadaveric
exercises were entirely new for our department and requirethterial (Srdic Galiet al, 2017). However, the main
much more effort and digital skills from the teacherimitation of the described new, fully digital models is their
According to our students, what was appreciated in the onlihgh cost (Boulos, 2022).
model was the possibility of reviewing the recorded materials
and the time saved by not going to school. The same Most Bahraini students (57.4 %) favored a combined
advantages in large percent were emphasized by Brazili@arning model that includes elements of in-person and online
students (Brandéet al, 2022). The impressions of theirmodels (Potiet al, 2022). The main advantages of the in-
students fully coincide with those of our students regardingerson model that the students noticed were a better
the inability of the online model applied during the COVIDunderstanding of the spatial orientation of organs and systems
19 pandemic to replace the value of in-person teachirgnd better visualization of anatomical relations between
Likewise, 90.9 % of Brazilian students believed that thstructures. Students also favored the online model because
practical part is important for anatomy studies (Braretao of the effective utilization of demonstration time and lower
al., 2022). Australian and New Zealand students stated tisatess associated with learning. Some even recommended
the inaccessibility of cadavers was the biggest drawbacksacial networks (Facebook, Twitter, YouTube) to be used to
online teaching after the law was passed that altogethmist study material and educational videos, thus making
banned the use of cadavers in classes due to the possitlelying easier. Students would use social networks to learn
transmission of the virus during the COVID-19 pandemisomething new, even in their leisure time, without feeling
in the two countries. The students also needed heppessured (Iwanagat al, 2021).
navigating online courses, probably because they were in
different time zones, and some had limited or weak Internet As an advantage of our study, we would like to
connections (Pathet al, 2020). mention many respondents, which amounts to information
given by 425 students in the retrospective part and 254
An American study (Browret al, 2023) gave an students in the cross-section study. We compared two groups
advantage to online teaching during the COVID-19f students, one that studied entirely in-person and the other
pandemic compared to the "face-to-face" model befommline. Limitations, however, are reflected in the fact that
COVID-19, quite contrary to the results of our study. Théhe students we examined are now in their sixth (2018/2019)
American study introduced a virtual reality (VR) model thaand fourth (2020/2021) years of studies. This means they
facilitates collaboration between teachers and students ibased their answers on the recollection of events from a few
shared virtual reality environment focused on anatomicgkars back, which may have affected the reliability of their
data. Students can explore anatomical content in thremmory.
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CONCLUSIONS estaban mas disponibleg(@, N=254) = 39,705, p <,001), los
examenes eran (tiles para la evaluacion de conocimiegi@s (
In-person teaching is clearly shown to be superior iN=254) = 7,307, p =,026), los estudiantes estaban mas satisfechos
comparison to online education, according to students' resi@d €l examenxf(2, N=254) = 9,587, p = ,008), tenian mayor
in anatomy exams as well as students’ attitudes. To transfigigfianza en sus conocimientg&(@, N=254) = 23,464, p < ,001)
knowledge, teachers must establish a good rapport w en general, apreciaban mas la calidad de este modéo (

d g v the i del lends itself h =254) = 50,263, p < ,001) que el grupo en linea.
students; only the in-person model lends itself to t %&)roximadamente la mitad de los estudiantes del grupo en linea

purpose. Attending in-person lectures and practical exerciggsian que el estudio a distancia prevenia la propagacion de la

should be mandatory. However, the pandemic situation h@gvIp-19. Las actitudes expresadas en las preguntas abiertas

shed some light on the more than beneficial aspects of onlfderon mas positivas respecto de la ensefianza presencial que

teaching which definitely ought to be embraced. Providingspecto de la ensefianza en linea, siendo la ausencia de ejercicios

additional, affordable, and constantly available learningracticos presenciales la que recibic las criticas mas significativas.

resources is essential. The main recommendations for futfrlemnodelo presencial demostrd ser indiscutiblemente superior.

hybrid model would be to create voice-over lectures, vide&$n embargo, los recursos didacticos, como las presentaciones de

of practical exercises, photographs of specimens with labef@gverPoint convoz en off, y las grabaciones en video de ejercicios

structures next to the actual structures, and on-the-bo&Fgcticos, aplicados en la ensefianza en linea deberian incorporarse
. . - . ep los futuros modelos de ensefianza.

drawings during classes. In-person practical exercises shotild

focus on dempnstratlon and repetmpn, while knowlgdge PALABRAS CLAVE: Anatomia: Educacién de

should be contlnuous!y checked pracncallly and theoretlcalb/regrado; Evaluacion; Recomendacion; Pedagogia.

Our thoroughly described methods may increase the quality

of anatomy teaching and be applicable in low and middle-

income countries. %EFERENCES
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