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Anatomy education; mine whether medical school students found online education suitable for anatomy lectures and
Online education; which materials they desired to use during teaching anatomy practice lectures in this process.
Medical faculty Methods. — A survey form that was prepared with the Google Survey application was adminis-
student opinions tered to the Medical Faculty Term 1 and 2 students who received anatomy courses at Istanbul

Yeni Yuzyil University in the spring semester of the 2019—2020 academic year.

Results. — A total of 180 students, 53.89% of whom were 1st graders and 46.11% 2nd graders
participated in the study, and 43.89% of the students stated that they found online education
suitable for anatomy theoretical courses, and 12.78% for anatomy practice courses. Also, 43.75%
of Term 1 and 41.77% of Term 2 students stated that the pandemic negatively affected the teach-
ing of anatomy theoretical courses. It was found that students considered that anatomy practice
courses were more affected by the pandemic before and during the pandemic (P<0.001).
Conclusions. — This study uncovered that the pandemic process negatively affected anatomy
education and students made more use of face-to-face education. We believe that the results
obtained in the study will shed light on the views of anatomists on the teaching of anatomy in
the online education process.
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Introduction

The COVID-19 pandemic that originated from the novel type
of Coronavirus (SARS-COV-2) started in Wuhan, China in
December 2019, and soon affected the entire world [1]. The
epidemic turned into a pandemic affecting the course of
life all over the world because of the rapid spread of the
virus. Many measures were taken to maintain social distance
and ensure isolation to control the pandemic and reduce its
spread. In this context, like most institutions, educational
institutions were closed.

After the first case was detected in Turkey on March 11,
2020 [2], the Council of Higher Education (CoHE, the coun-
cil responsible for the supervision of universities in Turkey)
announced on March 12, 2020 that 8 million university stu-
dents (associate, undergraduate, graduate, and doctorate
degrees) were suspended from face-to-face education [3].
It was announced on March 23, 2020, that the training would
start in the digital environment [3]. Theoretical and prac-
tical courses were held completely online in the spring
semester of the 2019—2020 academic year and in the fall
semester of the 2020—2021 academic year in line with this
decision. Then, it was reported at the meeting of the CoHE
on February 17, 2021 that theoretical training is performed
online as much as possible, and practical training be car-
ried out face-to-face by allocating fewer students or dividing
them into groups, provided that maximum attention is paid
and strict precautions are taken [4]. In this respect, some
medical faculties in Turkey obeyed this requirement and
started to offer face-to-face practice courses. CoHE decided
to switch to hybrid (blended) education and to organize
online education at a maximum rate of 40% in the 2021—-2022
academic year [5].

As in the case across the country, an integrated curricu-
lum is used in medical education in our faculty. Anatomy
education starts in the spring semester of the first year and
continues in the fall and spring semesters of the second year.
First graders are provided with 34 hours of theoretical and
15hours of practical courses, and second graders receive
115 hours of theoretical and 88 hours of practical courses.
Theoretical courses are taught by the anatomy professor,
and the practical courses by a specialist doctor and two
research assistants. Anatomy practice lectures are taught
on plastic models to first graders, and on both cadavers and
plastic models to second graders. Cadaver training is per-
formed as a prosection on two whole cadavers and plays,
and students are divided into groups with a cadaver/student
ratio of 1/15 in the prosection lectures.

Anatomy education was performed entirely face-to-face
at our university before the Covid-19 pandemic; however
face-to-face education was replaced by online educa-
tion during the pandemic process. Theoretical lectures
were taught synchronously (live) over the Microsoft Teams
(Microsoft Corp., Redmond, WA) application, and the prac-
tical lectures were taught asynchronously (in the form of
pre-recorded videos) over cadavers and plastic models. The-
oretical lectures taught synchronously were recorded and
uploaded to the student information system to enable all
students to access them later. Asynchronous practice lec-
ture videos were also uploaded to the same system in
parallel with the theoretical lectures. Anatomy practice lec-
tures were provided synchronously over the 3D cadaver atlas
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called ‘‘Acland’s Video Atlas of Human Anatomy’’ as well as
the videos narrated over cadavers/plastic models for the
second graders. Also, based on the decision of CoHE dated
17.02.2021, students who volunteered in the spring term
of 2020—2021 were divided into groups and face-to-face
anatomy practice supplementary lectures were provided.

In our faculty, Term 1 and Term 2 courses, their percent-
ages, and the number of theoretical/practical courses are
given in (Table 1) and (Table 2). Anatomy theoretical courses
accounted for 8.3% of Term 1 curriculum and 21.6% of Term
2 curriculum. Anatomy practice courses accounted for 22.7%
of Term 1 curriculum and 63.7% of the Term 2 curriculum.

In the present study, the purpose was to examine how
the online teaching of anatomy, which has a very important
place in medical education because of the Covid-19 pan-
demic, affected the efficiency of the courses of Terms 1 and
2 student. It was also aimed to uncover whether medical
school students found online education suitable for anatomy
lectures, and how and with which materials they wanted to
learn anatomy practice lectures in this process.

Method

The approval was received from Istanbul Yeni Yiizyil Univer-
sity Science, Social and Non-Interventional Health Sciences
Research Ethics Committee (IRB: 2020/07-486). A question-
naire form was created with the Google Forms application
in the study. The questionnaire whose reliability analysis
was conducted was e-mailed to 209 students, 123 Term 1
and 86 Term 2 students, who actively received anatomy lec-
tures in the spring semester of the 2019—2020 academic year
at Istanbul Yeni Yuzyil University. Also, the survey link was
shared in the Whatsapp Group of the students. Only volun-
teering students were asked to fill out the questionnaires.
To ensure objective answers of the students, no information
was asked to reveal identities, and the questionnaire was
administered after the final exam results were announced.

The survey form consisted of 4 sections and a total of 25
questions. The sections of the survey, number of questions,
evaluation criteria, and contents of the questions are given
in (Table 3).

In our faculty, the anatomy education of Term 1 students
starts in the spring semester, as in the entire Turkey. A lim-
ited number of face-to-face practice lectures could be held
with term 1 students because of the interruption of edu-
cation with the pandemic (12 March 2020) briefly after the
start of the 2019—2020 spring semester (February 3, 2020).
For this reason, when it is considered that the Term 1 stu-
dents did not have adequate experience to evaluate the
anatomy practice lectures, different questions were asked
to Term 1 and Term 2 students in the second and third parts
of the questionnaire.

Statistical analysis

Regarding the calculation of the sample group, based on the
findings of the study conducted by Ogetiirk et al. [6], a pre-
liminary power analysis was performed. The sample size was
calculated by considering the mean (+ standard deviation)
weekly practical lecture hours. The power of the study was
found to be 0.80, the alpha value was 0.05, the required
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Table 1  Basic medical sciences courses taken by our Faculty Term 1 students.

1st grade courses Theoretical Practical Percentage
Anatomy 34 15 9.41
Biophysics 59 6 14.06
Biostatistics 26 0 5.9
Behavioral Sciences 36 0 8.16
Physiology 20 4 4.99
Public Health 20 0 4.54
Histology and Embryology 31 9 8.05
Basic First Aid 12 0 2.72
Medical Biochemistry 44 14 11.56
Medical Biology And Genetics 60 10 14.74
Medical Pharmacology 7 1 1.7
Medical Microbiology 13 4 3.4
Medical History and Ethics 38 3 8.96
Human Relations in Medicine 8 0 1.81
Total 408 66 100.0
Table 2 Basic medical sciences courses taken by our Faculty Term 2 students.

2nd grade courses Theoretical Practical Percentage
Anatomy 115 88 26.5
Biophysics 14 0 2.3
Physiology 143 13 25.0
Basic Medical Pharmacology 21 1 3.6
Histology and Embryology 46 14 8.8
Medical Biochemistry 49 2 8.3
Medical Biology and Genetics 9 0 1.5
Medical Microbiology 104 20 19.0
Basic Pathology 29 0 4.8
Total 530 138 100.0

minimum sample size was calculated as n=33 per group and
a total of 66 students. Power analysis was performed under
GPower 3.1 (http://www.gpower.hhu.de/).

The Cronbach Alpha Coefficient of the questions
answered by Term 1 and Term 2 students was used to exam-
ine the reliability of the study. When the coefficients were
examined, the reliability of the questions was found to be
acceptable for Term 1 (¢=0.601) and Term 2 (« =0.657).

The conformity of the variables to normal distribution
was checked with the Shapiro Wilk Test. The categori-
cal variables were compared between the groups by using
the Pearson Chi-Square, Fisher’s Exact Chi-Square, Fisher
Freeman Halton Test, and McNemar Test. According to the
normality test results, the Mann-Whitney U Test was used for
the comparisons between binary groups, and the Wilcoxon
Test was used for the comparisons between dependent sam-
ples. The Statistics Statistical Analysis SPSS 22 (SPSS IBM)
program was used, and P<0.05 was considered significant.

Results

1st part of the questionnaire

A total of 180 students, 97 (53.89%) of whom were 1st
graders and 83 (46.11%) 2nd graders participated in the

study. The demographic characteristics of the students who
participated in the study are given in (Table 4). A total of
94.44% of the students preferred medical school voluntarily.
It was found that 43.89% of the students spent 3—4hours
a day on the internet before the Covid-19 pandemic. It
was found that 67.22% of the students who participated in
the study liked the anatomy lecture, and 43.89% of them
found the online education suitable for anatomy theoretical
courses, and 12.78% for anatomy practice courses (Fig. 1).

2nd part of the questionnaire

It was found that 64.58% of Term 1 students were satisfied
with before-the-Covid-19 (face-to-face) anatomy educa-
tion, and 34.92% with online anatomy training, which was
initiated because of the pandemic; and 43.75% of them
stated that the pandemic affected the teaching of anatomy
theoretical courses negatively.

A total of 78.13% of the students advocated that anatomy
practice lectures should be performed with plastic models
and/or digital 3D plastic models in a laboratory setting, and
9.37% of them found it sufficient to teach asynchronously
with videos. Only the questions answered by Term 1 students
are shown in the second part of the questionnaire in (Fig. 2).
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Table 3  Sections and contents of the survey.
Sections of the Names of Number of Evaluation Contents of the questions
survey sections questions methods
Section 1 General 9 3-point Likert Age and gender
information scale except Whether or not students preferred medical
for categorical school voluntarily
questions Daily internet usage times
The term in medical school
Whether they like/dislike anatomy
Whether students find online education
appropriate for the period they are in
Whether students find online education
appropriate for anatomy theoretical/practice
courses
Section 2 Only Term 1 5 3-point Likert Satisfaction with anatomy theoretical
students scale education before/during the pandemic
Satisfaction with the way anatomy practice
courses are taught
Section 3 Only Term 2 7 3-point Likert Satisfaction with anatomy
students scale theoretical/practical education before/during
the pandemic
Thoughts on the materials used in anatomy
practice courses
Satisfaction with the way anatomy practice
courses are taught
Section 4 Scoring of the 4 10-point Students were asked to give a score from 1 to
anatomy course evaluation 10
scale (1 the Face-to-face anatomy theoretical education

lowest, 10 the

highest)

Face-to-face anatomy practice training
Online anatomy theoretical education
Online anatomy practice training

3rd part of the questionnaire

It was found that 65.82% of Term 2 students were satisfied
with the pre-Covid-19 (face-to-face) anatomy training, and
44.31% with the online anatomy training that was initiated
because of the pandemic; and 41.77% of the students stated
that the anatomy theory lectures and 68.83% of them stated
that the anatomy practice lectures were affected by the
pandemic negatively.

It was found that 67.08% of the students considered it
adequate to teach anatomy practice lectures with cadavers,
62.34% with plastic models and/or digital 3D atlas, and 27.5%
with videos asynchronously. Only the questions answered by
the Term 2 students in the third part of the questionnaire
are shown in (Fig. 3).

When student views on face-to-face and online anatomy
education were compared, it was found that there was a sta-
tistically significant difference between pre-pandemic and
pandemic period satisfaction for students in both terms
(Term 1 P<0.001; Term 2 P=0.007). The results of stu-
dents’ satisfaction with face-to-face and online anatomic
education are given in (Table 5). Accordingly, 33.87%
(n=21) of Term | students who were satisfied with face-
to-face anatomy education were also satisfied with online
education; 38.71% (n=24) were not satisfied with online
education. It was determined that 46.15% (n=24) of Term Il
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students who were satisfied with face-to-face anatomy edu-
cation were also satisfied with online education, and 32.69%
(n=17) were not satisfied.

4th part of the questionnaire

Students found anatomy theoretical courses more effective
in face-to-face (before the pandemic) education than in
online (during the pandemic) education (P=0.014). Simi-
larly, they also found face-to-face education to be more
efficient than online education for anatomy practice courses
(P<0.001). No statistically significant differences were
detected between the efficiency of face-to-face anatomy
theoretical education and anatomy practice training before
the Covid-19 pandemic (P=0.238). Students found online
anatomy theoretical training to be more efficient than
online anatomy practice training during the Covid-19 pan-
demic (P<0.001).

When asked to rate the anatomy education, students
gave a mean score of 6.89 points to before-the-pandemic
anatomy theoretical courses and 7.17 points to practice
courses, and it was found that they gave a mean score of 6.35
to the theoretical anatomy course and 5.05 to the practical
lectures in the pandemic process (Table 6).
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Table 4 General characteristics of the participants.

n=180 n (%)

Age
16—17 ages 1 (0.56)
18—20 ages 78 (43.33)
21—-22 ages 79 (43.89)
22 age and over 22 (12.22)

Sex
Female 112 (62.22)
Male 68 (37.78)

Did you prefer the faculty of
medicine with your own will?
Yes 170 (94.44)
No 10 (5.56)
How many hours did you use the
Internet in your daily life before the
Covid-19 pandemic?

1—2 hours 54 (30.00)
3—4hours 79 (43.89)
5—6 hours 28 (15.56)
6 hours and over 19 (10.56)
Which grade are you at?
1st class 97 (53.89)
2nd class 83 (46.11)
Online education is suitable for the
Faculty of Medicine in my current
term (Term I/Term Il)
Yes 92 (51.11)
No 88 (48.89)

Discussion

Coronaviruses that threaten public health have emerged as
of the beginning of the 21st century [7]. SARS-CoV affected
29 countries in 2002 [8], and MERS-CoV affected 27 countries
in 2012 [9]. Then, the SARS-CoV-2 (COVID-19) pandemic,
which affected the whole world in 2019 and resulted in
a significant number of deaths globally, affected approx-
imately 220 countries [10]. Although some countries that
were affected by SARS and MERS epidemics had experienced
web-based education [11,12], medical schools in Turkey met
the Covid-19 pandemic for the first time with online edu-
cation. For this reason, online education is a setting in
which both instructors and students are inexperienced. In
this study, a statistically significant difference was found
when the student satisfaction about face-to-face and online
anatomy education was compared (Table 5). In the subgroup
analyzes to find out which group the difference originates
from, it was seen that Term 1 students who were satis-
fied with face-to-face anatomy education were not satisfied
with online education (P=0.001). And also, it was deter-
mined that Term 2 students who were satisfied with the
face-to-face course were also satisfied with online educa-
tion (P=0.003). We think that this difference between Terms
1 and 2 students is due to the fact that Term 1 students are
inexperienced in anatomy lessons as well as online educa-
tion.

As is the case in many other countries, students whose
families lived outside the city/country had to leave the

cities where they lived abruptly to return to their home-
towns after the transition to online education in universities
in Turkey. In addition to the concerns about their health and
future, they also started an educational process that they
were never accustomed to before. Previous studies proved
that the mental health of students was negatively affected
in this process [13], and even show signs of depression-
anxiety [14,15]. The psychosocial and economic status of
each student are not the same, and it is not possible for
every student to be affected by this process equally. For
this reason, satisfaction with the online education process
is also dependent on the student, and factors such as their
level of interest in the anatomy course, willingness to prefer
the medical faculty, and the daily internet usage durations
may affect the perspectives of students on online anatomy
education. With this in mind, these parameters were also
considered when the opinions of students on online anatomy
education were evaluated in this study. In this respect, when
the relations between students’ daily internet usage before
the pandemic and their satisfaction with online education
were evaluated, it was found that students who spent less
time on the internet were less satisfied with online educa-
tion. Students who had 1-2 hours of daily internet use before
the Covid-19 pandemic said that they did not find online
education appropriate when compared to students who had
3 hours or more (P=0.046). In their study conducted with 79
second-year students to evaluate student views on anatomy
education, Uygur et al. [16] reported that the interests and
love for the lecture of students are important in satisfaction
with the lectures. In the present study, when the status of
students’ liking the anatomy course and the state of prefer-
ring the medical faculty voluntarily were questioned, it was
found that the students who liked the course were more sat-
isfied with the face-to-face anatomy education before the
Covid-19 pandemic at a statistically significant level (Term
1 P=0.008; Term 2 P<0.001). However, it was also found
that there were no significant relations between students’
satisfaction with online education, their liking for anatomy
courses, and their willingness to choose the medical school
(P>0.05). For this reason, it can be speculated that online
education suppresses the optimism and excitement of even
those who love anatomy lectures.

Medical education is very important to train well-
equipped physicians in our country as well as all over the
world. One of the basic and indispensable conditions of being
a well-equipped physician is to receive a good anatomy edu-
cation [17]. Anatomy is the oldest scientific discipline of
medicine as a distinctive basic medical science [18], and
is at the very center of basic medical science education
[19] because of its practical aspects. Basically, anatomy
requires a solid understanding of the relations between
structures [20,21]. It is essential to reinforce the subject
learned in theory with practical training [17,22,23]. In the
present study, when the opinions of students on theoretical
and practical anatomy lectures during the pandemic process
were investigated, it was found that students thought that
practical anatomy lectures were more affected by this pro-
cess when compared to theoretical lectures (P=0.002). We
believe that this difference occurred because of the fact
that there were no major changes in theoretical education,
but a radical change was experienced in practical training.
Similarly, in their study conducted on medical education,
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| like the anatomy course

| think that online education in suitable for theoretical anatomy
courses

I think that online education in suitable for practical anatomy courses
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Figure 1

| was satisfied with the face-to-face teaching of anatomy course before the Covid-19
pandemic.

| was satisfied with the online teaching of anatomy course after the Covid-19 pandemic.

I think Covid-19 pandemic has affected th ical anatomy courses negatively.

Practical anatomy courses must be taught in a laboratory setting.

It is adequate to teach practical anatomy course online with videos.

il

The evaluation of students regarding their interest in anatomy and its suitability for online education.
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Figure 2

Irby et al. [24] reported that offering practical training
online was a greater challenge than delivering theoretical
training online.

Theoretical education

Theoretical face-to-face anatomy lectures were replaced by
live/pre-recorded virtual learning media with the transition
to online education during the pandemic period. In previ-
ous studies that were conducted in this context, the lecture
recording platform ‘‘Panopto’’ (Panopto Inc., Seattle, WA)

Questions answered only by Term 1 students.

and live broadcast programs such as ‘‘Zoom’’ (Zoom Video
Communications Inc., San Jose, CA), ‘‘Collaborate Ultra’’
(Blackboard Inc., New York, NY), ‘‘Big Blue Button’’ (Big
Blue Button Inc., Ottawa, Canada), and ‘‘Microsoft Teams’’
(Microsoft Corp., Redmond, WA) were reported to be the
most common technologies employed in this respect [7,22].

When the opinions of the students for the anatomy
theoretical lectures were questioned, it was found that
the students found the face-to-face theoretical educa-
tion before the pandemic to be more effective than the
online theoretical training (P=0.014). The student interacts
more with both their instructors and peers in face-to-face
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| was satisfied with the face-to-face teaching of anatomy course before the
Covid-19 pandemic.

| was satisfied with the online teaching of anatomy course after the
Covid-19 pandemic.

| think Covid-19 pandemic negatively affected theoretical anatomy course.

I think Covid-19 pandemic negatively affected practical anatomy course

Practical anatomy course should be taught with cadaver/plastic model.

Practical anatomy course should be taught with 3D digital atlas

It is adequate that practical anatomy course is taught online with videos.
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Figure 3

e oo a2
e o
L e
o o s
e e oron%
BT ea

27.50%

|

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

agree

Questions answered only by Term 2 students.

Table 5 Comparison of students’ satisfaction with the anatomy course before (face-to-face) and durin the pandemic (online).

| was satisfied with the online P-value

teaching of anatomy course during

the Covid-19 pandemic

Agree, n (%) Undecided, n (%) Disagree, n (%)
Term |

| was satisfied with the
face-to-face teaching of
anatomy course before the
Covid-19 pandemic
Agree 21 (33.87) 17 (27.42) 24 (38.71) <0.0012
Undecided 7 (41.18) 8 (47.06) 2 (11.76)
Disagree 5 (29.41) 0 (0.00) 12 (70.59)
Term I
| was satisfied with the
face-to-face teaching of
anatomy course before the
Covid-19 pandemic
Agree 24 (46.15) 11 (21.15) 17 (32.69) 0.0072
Undecided 8 (57.14) 4 (28.57) 2 (14.29)
Disagree 3 (23.08) 0 (0.00) 10 (76.92)

Data are expressed as n (%).
@ McNemar-Bowker Test.

education [25], which keeps the student aurally, visually,
behaviorally, and mentally awake. It was understood that
peer counseling is an important teaching form, especially
in the pandemic process, with its features such as increas-
ing student motivation and task management, providing
psychological support, and improving critical thinking and

problem-solving skills [13,26]. However, students can be
busy with other activities by keeping the camera off and/or
muting the volume of the lecture in online education and
become easily distracted [27]. This also creates a bilateral
loss of interaction because it eliminates the opportunity for
the instructor to catch the moments when students have dif-
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Table 6 Mean scores and mode values given to the anatomy course before and during the pandemic.

Scoring of anatomy course
(face-to-face education)

Before the Covid-19 pandemic

Covid-19 pandemic process
(online education)

Theoretical

Practical

Theoretical Practical

Mean score given to anatomy
course

The score option that was most
preferred (mode value)

6.89 point

26.1%;8 points

7.17 point

22.6%;10 points

6.35 point 5.05 point

17.2%;8 points 16.1%;5 points

ficulty or are distracted during the lecture. Also, we believe
that the fact that the lecture is more interactive in face-to-
face education and that students rarely attend the lecture
except for asking questions in online education reduce the
efficiency of the lectures. For all these reasons, we believe
that students find face-to-face theoretical anatomy courses
to be more effective.

Practice training

Traditional methods (i.e. cadaver and plastic model) were
used before the pandemic in anatomy practice classes
throughout Turkey and in our faculty. It is possible to say
that the majority of the our country met web-based edu-
cation methods during the pandemic period. Videos on
cadavers/plastic models were used in the anatomy practice
classes in our faculty during the online education process.
The materials used in anatomy lectures also diversi-
fied with the development of technology in recent years.
Computer-assisted training methods e.g. 3D anatomy atlases
and virtual cadaver dissection programs began to take place
in this training in addition to cadaver (dissection-prosection)
and plastic model applications [28]. When the studies that
compared traditional methods with computer-assisted edu-
cation methods were examined, it was observed that both
methods had advantages and disadvantages when compared
to each other. Working on cadavers allows students to rec-
ognize and understand the structure and tissues of the
human body in addition to learning anatomy. It was reported
in previous studies that students develop interpersonal
communication through teamwork [7], acquire a kinesthetic
experience, develop fine motor skills [29], and form the
basis of surgical disciplines [30,31]. There are also studies
arguing that plastic models have advantages in develop-
ing visual-spatial evaluation, understanding anatomy, and
outperforming computer-based methods [28,32]. It was
reported that computer-assisted education models have
advantages such as being adaptable according to the needs
of each student, being always accessible, reducing the
time and cost of education, and providing accurate labo-
ratory conditions [13,33,34]. On the other hand, it was also
reported that there are disadvantages such as loss of clin-
ical/surgical skills and interaction with peers/institutions,
technical difficulties, not being able to access digital
technologies easily, possible security risks such as ‘‘zoom
bombing’’, and the requirements to have visuospatial skills
for the orientation of the student [13,28,35]. However, it
should be kept in mind that computer-assisted education can

continue during the current pandemic period [13], and per-
haps this is the most important advantage of it. Web-based
education method (3D virtual cadaver atlas) was included
in the practical lectures in our faculty during the pan-
demic period along with traditional methods. Available data
have not yet shown the best teaching method in terms of
acquiring anatomical knowledge and postgraduate surgical
proficiency; therefore, more studies are required to com-
pare traditional methods with virtual teaching technologies
[36].

When the student opinions on the functioning of the
anatomy practice lectures during the pandemic process
were examined, it was found that Term 1 students argued
that practical lectures could not be performed with asyn-
chronous videos, and Term 2 students argued that it could
be done (P=0.007). We believe that this surprising differ-
ence occurred because of the fact that Term 2 students
had more command of cadaver and plastic model applica-
tions in anatomy practice lectures, whereas Term 1 students
had a hesitancy and anxiety about not understanding the
course because they had just started anatomy theoretical
and especially practical lectures. It was also found that
Term 2 students thought that there were no differences
between traditional (cadaver and plastic model) or web-
based methods (3D digital atlas) (P=0.438), which shows
that the students think that the material studied does not
matter in the anatomy practice lectures.

The students included in the study found face-to-face
anatomy practice education to be more effective than
online practice education before the Covid-19 pandemic
(P<0.001). We believe that the high degree of dissatisfac-
tion with the practice lectures during the pandemic occurred
because of the fact that students lost the opportunity to per-
sonally work with the materials in the face-to-face practice
lectures. It was proven that students want to learn anatomy
from practice lectures, which are more interactive [21].
They also think that it is important to participate in anatomy
practice lectures [37], like to study more, and are more
interested in practice lectures [16]. These results show that
anatomy practice lectures are more interesting, enjoyable,
understandable, and permanent for students [16].

Conclusion

The present study was designed to uncover the opinions of
medical school students about online anatomy education
during the pandemic process. Although the students were
from Generation Z, who are good at using technology, their
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opinions were that online education is not efficient for the-
oretical and practice anatomy lectures. However, they also
argued that the pandemic process affected anatomy prac-
tice courses most negatively, stating that traditional and
computer-assisted methods are not superior to each other
in online anatomy practice courses.

Despite the presence of the vaccine and the acceleration
of vaccinations in the entire world, online education will
continue, although partially, because the transmission risk
has not disappeared yet. We believe that students must be
included in the educational processes in line with their feed-
back to ensure the sustainability of this period. To do this,
we also believe that this study will shed light on the opin-
ions of the students in the online education process we are
still in. In this respect, there is a need for future studies to
evaluate the opinions of educators about online education.

Limitations of study

The most important limitation of the study was that it had
a single-centered design. Since each university has been
determining the anatomy education in the pandemic process
in Turkey according to its own conditions, it was not possible
to apply the same questionnaire form in other universities.
For this reason, it was not possible to plan this study in a
multicentric design, and to make comparisons among insti-
tutions. Another limitation of the study was the inability
to investigate the effects of changing educational methods
before and after the pandemic on the outcomes of learning.
The reason for this was that the exam methods changed as
well as the education during the pandemic process.
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