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Abstract

Purpose This study aimed to investigate the students’ opinions about the distance anatomy education given in our faculty
at the COVID-19 pandemic and present our department’s experiences.

Methods An online questionnaire designed for medical faculty students. The questionnaire was applied to 355 volunteer
medical faculty students. The questionnaire consisted of demographics, five-point Likert items, and open-ended questions.
The questionnaire was applied between August and September 2020. Distance anatomy education activities were evaluated
during March and July 2020.

Results Results showed face-to-face theoretical anatomy education was found to be more effective than distance anatomy
education conducted with recorded lecture videos. Even though the positive aspects of distance anatomy education stand
out in topics, such as time management, it has been stated that cadaver and laboratory education has been disrupted. Most
of the students agreed that they spent more time on supplementary resources during distance anatomy education.
Conclusion The COVID-19 pandemic has provided an unexpected experimental environment. The demand for a blended
method, which consists of distance (supported by video recordings) theoretical anatomy education and face-to-face practical
anatomy education for the post-pandemic period comes to the fore. Distance anatomy education brings some problems with
it due to its nature, and it is essential to seek unique solutions to them. Evaluating the perceptions of the parties will play an
essential role in solving the problems of distance anatomy education and in the formation of future anatomy education styles.

Keywords Questionnaire - Survey - COVID-19 - Pandemic - Distance Anatomy Education - Distant Anatomy Education,
Distance Education, Medical Faculty - Gross Anatomy Education - Medical Education - Coronavirus - Online Anatomy
Education - Remote teaching

Introduction

The COVID-19 pandemic caused by a new type of coro-
navirus [Severe Acute Respiratory Syndrome Coronavirus
2 SARS-CoV-2)] was declared a global “COVID-19 pan-
demic” on March 11, 2020, by the world health organization
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[15, 18, 33]. The COVID-19 pandemic introduced the world
to a new and compulsive process, not only in health but also
in the fields of sociology, economy, education, and even the
ecology. Similar situations were experienced in the influenza
pandemic, which was encountered earlier in world history
in 1918, and distance education experiences were obtained
through correspondence [28]. Although the SARS epidemic
in 2003 created a new experience in medical education, its
worldwide results were more limited than the impact of the
COVID-19 pandemic on education and medical education
[23, 26].

The first case of COVID-19 in our country was reported
on March 11, 2020 [34]. Thus, higher education institutions
countrywide decided to conduct undergraduate and graduate
education in the second term of the 2019-2020 academic
year, not face-to-face but with distance education methods,
and it was immediately put into practice. Although its impact
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on health education is clear, the online teaching model was
suddenly and highly integrated into medical education and
quickly adapted. In this process, the COVID-19 pandemic
has created new experiences for medical educators. Educa-
tors who had no previous experience in distance education,
who would not probably believe and prefer this method,
and who would probably have difficulty adopting a distance
education method had to adapt to distance education more
quickly than they expected [25]. However, the search for
online education alternatives in medical education started
before the COVID-19 pandemic [10]. Anatomy education
was given through distance education in our country in the
early period of the COVID-19 pandemic, the same as in the
world. Theoretical lessons were highly conducted on digital
platforms. In terms of practical lessons and exams, decisions
were made by the institutions evaluating conditions, such as
the number of students, physical and digital feasibility of the
institution, the current and instant progress of the pandemic
throughout the country [4, 31].

Receiving quick feedback based on opinions and percep-
tions from the people involved in this early period, and con-
trolling or improving the education process accordingly to
these opinions can be counted among the first reactions to
the pandemic [27, 35]. Exploring the perceptions and views
of students and educators using feedback mechanisms can
be the first opportunity to see the impact of acute reactions
and to manage the adaptation process. In the initial period of
the COVID-19 pandemic, there was not enough and detailed
data, including educational practices from previous pan-
demic periods in the literature, to guide medical educators
in this area.

Contributions to the literature in the early period after
the emergence of the COVID-19 pandemic mainly consist
of comments from faculty members, letters to the editor, and
announcing the general reactions of the universities of the
countries [1, 9, 11, 17, 24].

How educators and students perceive the educational pro-
cess provides valuable information for the evaluation and
development of the process [3, 7, 27, 35]. For this reason,
studies in which the views of larger masses are taken with
methods such as surveys for comprehensive evaluations
seem few. Research is needed to examine student percep-
tion and experiences in distance education in this process.
It is seen that the literature about anatomy education is so
limited. It is difficult to produce solutions using previous
experiences of anatomy education problems in this process.
In this sense, it seems essential to record today’s problems,
solutions, and experiences.

In some previous studies, students’ opinions were taken
about certain aspects of distance anatomy education [2, 7,
8, 14, 16, 20, 27, 35]. However, it was observed that some
opinions were not received from participants, such as about
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blended education, and open-ended questions were not ade-
quately evaluated analytically in these studies.

The COVID-19 pandemic has created a highly realistic
experimental environment for the distance education of
anatomy in medical education. Distance anatomy education
given in this environment was determined as the subject
of this study. This research aimed to evaluate the anatomy
education we provided under pandemic conditions from stu-
dents’ perspective, obtain data for revision of our anatomy
education, present our department’s experience on distance
education, and understand the effects of the COVID-19 pan-
demic on distance anatomy education.

Materials and methods

This research was carried out as a survey (questionnaire)
study on 355 (191 female, 164 male) volunteer students who
were replied to an online call and educated in medical school
as the term-1 (first-year students) and term-2 (second-year
students) in the 2019-2020 academic year. An approval
was obtained from the institutional ethics committee for the
study (No: 756/18.06.2020).

Our educational program of the medical faculty is
nationally accredited by the “Association for Evaluation
and Accreditation of Medical Education Programs” (http://
tepdad.org.tr/en). In our medical faculty, anatomy educa-
tion is given to students in the first 2 years. Introduction
to anatomy, terminology, and locomotor system (osteology,
arthrology, myology) lessons are given in the first year and
anatomy of the organs in the second year. With the onset
of the COVID-19 pandemic, the university and faculty
administration decided to continue basic medical science
education with the distance education model in accordance
with national precautions simultaneously. In this process,
our department continued to share course materials, edu-
cational resources archive (texts, PowerPoint presentations,
video recordings of the lectures) with students using dis-
tance education methods.

Using our university's existing institutional learning man-
agement system (LMS), theoretical and practical lectures
can be given synchronously and asynchronously according
to the distance education module which is designed after
the COVID-19 pandemic started. Synchronous lectures were
conducted through online live meetings. Lecturers and stu-
dents met at the date and time published in the curriculum.
Lecturer shared the computer screen and camera image with
the students. The lectures could be recorded, and students
could access them after the live meeting. Asynchronous lec-
tures were the videos which can be recorded through the
LMS and shared with the students via the LMS. At the onset
of the pandemic, arthrology and myology lectures were
given to the first-year students. Digestive and urogenital
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systems lectures were given to the second-year students via
distance education in our department. In this process, stu-
dents were encouraged to ask their questions on lectures
through the tools, such as e-mail and the LMS message
system, and these questions were answered by the faculty
members. Anatomy theoretical lectures were conducted both
in synchronous and asynchronous way. Face-to-face model
and cadaver sessions in anatomy laboratory between March
and July 2020 have been canceled due to a large number of
students. However, planning make-up classes were discussed
with the faculty administration after returning to face-to-face
education, due to the conditions of the COVID-19 pandemic.
During the pandemic, face to face anatomy practice/labora-
tory courses were not carried out in the anatomy laboratory.
Instead, the recommended online resources were used as
practical educational materials for anatomy practical courses
by students. Without considering this point of view of the
questionnaire, one may think that as if there was a contra-
diction between the questions 9, 10 and 11. However, there
would not be a contradiction for the survey participants,
because the participants answered the questions according to
what they lived. Therefore, the questions 9, 10 and 11 of the
second section of the questionnaire reflects the impressions
and opinions of the participants under these circumstances.”
Also, it was suggested to students to reinforce the knowledge
given in theoretical lectures with practical sessions using
anatomy books, atlases, 3D anatomy resources for personal
use, and YouTube videos, etc. To support theoretical and
practical education, students were encouraged to use more
online selected and recommended anatomy resources chosen
by the department.

With the onset of the COVID-19 pandemic, both theo-
retical and practical anatomy knowledge was started to be
evaluated in the same distance examination session by mul-
tiple-choice questions. These exams are conducted over the
learning management system of the university. The fashion
of practical exam was declared to the students just after the
decision on distance education period. These exams are con-
ducted on the learning management system of our univer-
sity. For the practical part of the anatomy exam, a modified
two-dimensional exam was conducted. Students are expected
to identify an anatomical structure on the anatomical illus-
tration and select the correct choice of the multiple-choice
questions. Conventional and modified practical exam types
were conducted before the pandemic in our department.

Questionnaire development and data collection

The first step of the preparation of questions of the section
two and section three, was receiving the positive or negative
verbal feedbacks of the student delegates before the research.
These feedbacks were the origin and acted as a guide during
the preparation of the questions. This feedback evolved into

questions to the general student population and into a ques-
tionnaire to investigate the specific conditions of the students
and the anatomy education process. The questions and the
statements (propositions, Likert items) of the questionnaire
were prepared by the authors (Table 1). The questionnaire
was in Turkish. The second step is evaluating the evaluating
the technical and statistical base of the questionnaire. In this
step questionnaire designed not as a scale and set the points
of the Likert-type questions, as well. The third step is the
pilot application to test the questionnaire using a smaller
sample size. Questions reviewed and revised based on the
feedbacks of the pilot survey. During this process previous
publications on the distant anatomy education are utilized
[2, 3, 8, 20, 27].

The students were informed about the questionnaire with
a text explaining the purpose of the questionnaire, response
time, the target audience, and the voluntariness of partici-
pation in the questionnaire. It was applied to medical stu-
dents voluntarily. Questionnaire data were obtained between
August and September 2020, just after the end of the term.
Google Forms® was used to answer the questionnaire ques-
tions in the study. Thus, the data were obtained in the digital
environment.

The questionnaire consists of three sections (Table 1).
In the first section, general demographic information was
requested. In the second section, the participants were asked
to indicate their level of agreement with the statements pre-
sented. The questions in this section consist of five-point
Likert-type questions that measure the participants’ level of
agreement in the propositions (Response options: Strongly
disagree, Disagree, Neither agree nor disagree, Agree,
Strongly Agree). In the first two sections, necessary techni-
cal adjustments were set up for the online questionnaire so
that the participants asked to answer all the questions. In the
third section, students’ opinions were taken with open-ended
questions. With the questions in the third section, the stu-
dents were supported to express their opinions freely. Unlike
the first two sections, replying in this section was optional.

Quantitative data analysis

The data set was exported from the Google Forms platform
to Microsoft Excel (Microsoft Corp., Redmond, Washing-
ton, USA) and SPSS Statistics Standard Concurrent User V
25 (IBM Corp., Armonk, New York, USA) for organization,
preparation, analysis, and visualization. Descriptive statis-
tics (frequencies and percentages) were used to describe the
obtained results. The Likert-item based independently evalu-
ated Chi-square analysis method supported by the Monte
Carlo simulation was used in evaluating the categorical
data. The statistical significance level was determined as
0.05. Cronbach’s alpha was applied to measure the internal
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Table 1 Questionnaire form applied to evaluate the distance anatomy education and medical faculty student opinions during the COVID-19 pan-
demic (English translation of the questionnaire form)

Section-1 (S1)* (general information) Q1. Age

Section-2 (S2)* (statements)

Section-3 (S3)* (assessments)

Q2. Gender

Q3. Semester (First year, Second year)

Q4. What do you think about the importance of anatomy courses in undergraduate education?
Q5. Have you ever had an experience of distance education before the COVID-19 pandemic?

Stl. Conducting theoretical anatomy lessons with video recordings (asynchronous) was more beneficial
than face-to-face training

St2. Conducting theoretical anatomy lessons via online live class (synchronous) may be more beneficial
than video recordings (asynchronous)

St3. Conducting theoretical anatomy lessons with video recordings (asynchronous) has been beneficial
for my time management

St4. I had to more use of the anatomy resources (two or three dimensional) available on the web
St5. I had the opportunity to spend more time with anatomy textbooks

St6. According to my impression, theoretical anatomy lessons can be carried out via video recordings
(asynchronous) during the formal education period

St7. According to my impression, the number of face-to-face anatomy lessons can be reduced by giving
some of the theoretical lessons via video recordings (asynchronous) in anatomy education

St8. My opportunity to interact with the faculty member decreased during the distance education process

St9. According to my impression, three-dimensional digital resources can replace laboratory practice
(model/cadaver) training

St10. The fact that the anatomy practice/laboratory courses were not carried out with the theoretical
courses disrupted my education

St11. It was the right decision to include anatomy practice courses within the scope of distance education

St12. It was the right decision to include the anatomy theory exam within the online distance education/
exam scope

St13. It was the right decision to include the anatomy practice exam within the distance education/exam
scope

St14. There has been no loss in terms of quality of anatomy education with the delivery of theoretical
anatomy courses via distance education

St15. There has been no loss in terms of quality of anatomy education with the delivery of practical
anatomy courses via distance education

Q1. What are your observations (deficiencies, suggestions, or ideas) about the distance anatomy educa-
tion activities in this process?

Q2. What are your suggestions or opinions ideas for anatomy education methods after the COVID-19
pandemic?

*S section, Q question, St statement

consistency between the items of the second section of the

questionnaire.

Qualitative data analysis

Results
Quantitative findings

In this study, 402 students in the first and second years were

The thematic qualitative content analysis method was pre-
ferred to evaluate the open-ended questions asked in the third
section of the questionnaire [5]. It was planned to read the
data several times by the researchers and to note the emerging
themes in each participant’s response. Thus, it was planned
that each participant's answers to S3—Q1 and S3-Q2 would
be included in one of the final themes that emerged during
reading by authors.

@ Springer

reached to fill out the questionnaire voluntarily, and vol-
untary responses were received from 355 (88.3%) of these
students. The mean age of the participants in the study was
20.10 (SD: 1.30, Min: 18, Max: 29). The general demo-
graphic parameters of the participants are shown in Table 2.
The participants’ opinions in the first section about the
importance of the anatomy course in undergraduate educa-
tion (Table 1, S1-Q4) are presented in Table 3. The rate of
students who had distance education experience (Table 1,
S1-Q5) before the COVID-19 pandemic was 5.63%.
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Table 2 Demographic parameters of the students (participants) accord-
ing to their genders [Count (Row N %)]

Gender
Year Male Female Total
First-year students 78 (43.80) 100 (56.20) 178 (100)
Second-year students 86 (48.60) 91 (51.40) 177 (100)
Total 164 (46.20) 191 (53.80) 355 (100)

The results of the second section of the questionnaire are
presented in Table 4 and Fig. 1. The value obtained by the
associated Cronbach alpha was 0.711. The statements in the
second section can be summarized as follows according to
the results of the statistical analysis: (Stl) It is thought that
giving the theoretical anatomy lessons face-to-face is more
beneficial than video recordings (asynchronous) (p =0.000).
(St2) Synchronized theoretical anatomy lessons may be more
beneficial than the asynchronous method (p =0.043). (St3)
It was stated that conducting the theoretical anatomy les-
sons using video records was beneficial in time management

(p=0.000). (St4) The students stated that they benefited
more from the anatomy resources (two-dimensional or
three-dimensional) available on the web (p =0.000), and
(St5) stated that they spend more time on anatomy textbooks
(»=0.000). (St6) The students emphasized that some of the
theoretical anatomy lessons, not entirely, will be conducted
through video recordings (asynchronous) during the formal
education period (p =0.000), (St7), thus the number of face-
to-face anatomy lessons can be reduced (p =0.000). (St8)
The students stated that the interaction opportunities of
the lecturer and the students decreased during the distance
education process (p=0.000). (St9) The students stated
that three-dimensional digital resources could not replace
laboratory practice training applied on models/cadavers
(»=0.000). (St10) The students stated that not carrying out
anatomy practice/laboratory courses together with theo-
retical courses disrupted their education (p =0.000), (St11)
emphasized that it was not the right decision to include
anatomy practice courses in distance education (p =0.000).
(St12, St13) The students stated that they did not find it
appropriate to conduct the anatomy practice exams as online

Table 3 Distribution of answers given to the question “What do you think about the importance of anatomy course in undergraduate education?

(S1-Q4)” [Count (Row N %)]

Year Not at all important Slightly important Important Fairly important Very important Total
First-year students 0 (0) 3(1.69) 9 (5.06) 52(29.21) 114 (64.04) 178 (100)
Second-year students 1 (0.56) 0 (0) 6(3.39) 43 (24.29) 127 (71.75) 177 (100)
Total 1(0.28) 3(0.85) 15 (4.23) 95 (26.76) 241 (67.89) 355 (100)
Table 4 Distribution of the answers given to the propositions (St1-St15) in the second part of the questionnaire (S2) [n (%)]*
S2-Statements Strongly disa-  Disagree (%) Neither agree nor  Agree (%) Strongly agree (%) Total (%) p*¥
gree (%) disagree (%)
S2-St1 118 (33) 75 (21) 59 (17) 51 (14) 52 (15) 355 (100) 0.000
S2-St2 70 (20) 85 (24) 63 (18) 54 (15) 83 (23) 355 (100) 0.043
S2-St3 26 (7) 30(8) 48 (14) 105 (30) 146 (41) 355 (100) 0.000
S2-St4 3209 53 (15) 83 (23) 110 (31) 77 (22) 355 (100) 0.000
S2-St5 3109 40 (11) 80 (23) 107 (30) 97 (27) 355 (100) 0.000
S2-St6 118 (33) 58 (16) 43 (12) 59 (17) 77 (22) 355 (100) 0.000
S2-St7 49 (14) 36 (10) 54 (15) 82(23) 134 (38) 355 (100) 0.000
S2-St8 23 (6) 25(7) 56 (16) 76 (21) 175 (49) 355 (100) 0.000
S2-St9 245 (69) 48 (14) 23 (6) 20 (6) 19 (5) 355 (100) 0.000
S2-St10 23 (6) 30(8) 45 (13) 78 (22) 179 (50) 355 (100) 0.000
S2-St11 179 (50) 64 (18) 49 (14) 33(9) 30 (8) 355 (100) 0.000
S2-St12 53 (15) 30 (8) 59(17) 75 (21) 138 (39) 355 (100) 0.000
S2-St13 144 (41) 58 (16) 49 (14) 38 (11) 66 (19) 355 (100) 0.000
S2-St14 88 (25) 66 (19) 52 (15) 66 (19) 83(23) 355 (100) 0.018
S2-St15 219 (62) 66 (19) 35(10) 16 (5) 19 (5) 355 (100) 0.000

*§ section, St statement

**Categorical data were evaluated independently, and the Chi-square analysis method supported by Monte Carlo simulation was used
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Fig. 1 Distribution of the answers given to the statements (St1-St15) in the second section (S2) of the questionnaire (n: 355)

distance exams, but the opposite opinion for the theoreti-
cal anatomy exam (p =0.000). (St14, St15) They stated that
there was a loss in the quality of anatomy education, because
theoretical (p =0.018) and practical (p =0.000) anatomy les-
sons were given by distance education.

Qualitative findings

The open-ended questions in the third section were evaluated
by the researchers and categorized under themes qualita-
tively. The findings were summarized in Table 5 for S3—Q1
and Table 6 for S3—Q2. It was observed that answers in this
section could also cover the topics that were asked for opin-
ions in the questionnaire or that a participant could express
an opinion on more than one theme. The rate of answering
the open-ended questions in the third section was 34.08%
(student count: 121) for S3—-Q1 and 31.26% (student count:

111) for S3—Q2. According to these answers, the total num-
ber of comments within the scope of 6 themes for S3—-Q1 is
157, and the total number of comments under four themes
for S3—Q2 is 121 (Tables 5, 6).

For the question “What are your deficiencies, sugges-
tions or ideas about the distance anatomy education activi-
ties in this process? (S3—-Q1)”, highest number of comments
received regarding the theme “Negative aspects of practical
anatomy education, which conducted distance education
(anatomy education without cadaver)” (Table 5). For the
question “What are your suggestions and ideas for anatomy
education methods after the pandemic process? (S3-Q2)”,
highest number of comments received regarding the theme
“Request for blended model (face-to-face practical sessions
and distance theoretical lectures)” (Table 6).

Table 5 Distribution of the answers to the question “What are your deficiencies, suggestions or ideas about the distance anatomy education
activities in this process? (S3—Q1)” according to the themes (Number of comments)

Theme Com-
ment
Count
1. Satisfaction with the way the theoretical and laboratory lessons are given 41

2. The positive effects of sharing theoretical lecture video recordings during the pandemic period, which were already recorded before 5

the pandemic

3. Satisfaction with the 3D anatomy atlas application, which was accessed in the distance education period 11
4. Negative aspects of practical anatomy education, which conducted distance education (anatomy education without cadaver) 64
5. Negative aspects of asynchronous theoretical lessons 22
6. Request for video recordings of lecture on cadaver and models 14
Total 157
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Table 6 Distributior} of the Theme Com-
answers to the question “What ment
are your suggestions and ideas Count
for anatomy education methods
after the pandemic process? 1. Emphasizing the importance of the face-to-face education 37
(S83-Q2)” according to the . . . .

2. Request for blended model (face-to-face practical sessions and distance theoretical lectures) 55
themes (Number of comments)

3. Request for increasing usage of three-dimensional educational resources 4

4. Request for make-up lessons for laboratories 25

Total 121

Discussion

The most critical reflection of the COVID-19 pandemic in
the field of education was the interruption of face-to-face
education. Institutions sought solutions to keep teaching
their students by following the rules of physical distance
[11]. Thanks to the opportunities brought by technology
and the development of our understanding in educational
sciences, distance education was a concept that the world
had already met before [10]. However, the use of distance
education, especially in areas, such as exams and practical
education of health sciences, has been relatively limited due
to the characteristics of this discipline based on the physical
contact. Therefore, the educational institutions are trying to
solve this problem using digital education methods. The con-
tinuation of both health education and examinations in the
pandemic emerged as prominent issues that institutions had
to face. At the beginning of the COVID-19 pandemic, there
were not enough data in the literature to guide the medical
educators in this area. In the first months of interruption
of medical education, medical educators began producing
similar solutions, although they could not make it clear how
to face this problem [4].

With the pandemic, it has become necessary to intro-
duce education models suitable for this process, especially
in health education. The conditions caused by the COVID-
19 pandemic have created a testing environment, where no
prior explicit scientific approval from educational scientists
is required. The rapid transition toward unconventional
education styles and resources in the field of health edu-
cation was imperative [6]. In educational institutions that
can quickly and healthily evaluate current conditions, the
pandemic did not cause a complete interruption, at least in
theoretical medical education. Under these conditions, both
institutions, educators, and students are trying their best to
manage the adaptation.

Solutions and new practical applications emerged in
anatomy education as in all medical education fields in
the pandemic. In the first period of the pandemic, anatomy
education was given remotely in our country. Theoretical
and practical lessons were carried out mostly live on digi-
tal platforms. Institutions evaluated conditions such as the

number of students, the institution’s physical facilities, the
current and instant course of the pandemic throughout the
country in terms of theoretical lessons, practical lessons,
and exams. Due to the unique conditions of anatomy educa-
tion, the reaction of anatomists had to be unique to them.
While it was observed that theoretical courses and exams
could be done remotely and anatomists did not find it dif-
ficult, conducting practical lessons and practical exams in
given conditions seemed to be the biggest problem. Perhaps
this process was an opportunity to discuss bringing a new
dimension to anatomy education conducted within medical
education regarding the applicability of distance education
alternatives [13].

As an alternative method, distance education has been
rapidly adopted in digital environments. However, it is still
early to understand the educational impact of the partners of
this process, especially on students. Today, medical students
who take distance education have not yet entered the field
and have not started to take a role in professional and aca-
demic environments [12]. The absolute results of the process
we are still in will show themselves in many years. For this
reason, investigating the perceptions and views of students
and educators and operating feedback mechanisms may be
the first opportunity to see the reflections of acute reactions
at the institutional or educator level.

In this study, the medical faculty students’ voluntary
participation rate (88.30%) to the applied questionnaire was
evaluated as high. A digital online questionnaire method,
which is now frequently used in many scientific disciplines,
may affect this. We also think that the demand and need of
students to provide feedback on the COVID-19 pandemic
which forced them to a new learning environment, and
demand to convey their ideas to the educators contributed
to this high rate. The distribution of the demographic char-
acteristics (gender and year of the education) of the partici-
pants was considered balanced.

According to the current study’s findings: Most of our
students stated that they had received formal distance
anatomy education for the first time. The students found
that face-to-face education more beneficial (St1). How-
ever, after the experience in this period, theoretical video
lessons are found acceptable at a high level in the formal
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education period. Students stated that the number of face-
to-face lessons can be reduced to a little, rather than that
the theoretical lessons are entirely carried out through
videos (St6 and St7). The interaction of the students with
the lecturers seemed decreased (St8). Due to distance edu-
cation, the students have better time management (St3)
and spend more time on supplementary resources (books,
digital two- and three-dimensional resources) (St4 and
St5). The students suggested that this study style will
impact learning quality; however, they thought digital 3D
resources could not replace cadavers. Although synchro-
nous lessons were found statistically more beneficial (St2),
this result may change when the statistical significance
level is evaluated under the conditions, where a larger
research population recruited, or extra factors were evalu-
ated together. Participants thought that including anatomy
education within the scope of distance education under
the pandemic conditions disrupts anatomy education (St10
and St11). When the statistical significance level and the
distribution of the answers are examined, it is observed
that practical courses given by distance education cause
a much higher quality loss than theoretical courses given
by distance education (St14 and St15). For the statements
St14 and St15 question, the preferred word “quality” is the
standard of the satisfaction of learning anatomy when it is
compared to unconventional conditions. The word “qual-
ity” represents the meaning of how good or how bad is.
Even though it was not considered appropriate to conduct
the practical exam remotely, it was considered the right
decision to conduct the theoretical exam remotely (St12
and St13).

The different features (socio-demographics, experience
etc.) of the first- and second-year students may influence
answers of the questionnaire. Separated evaluation may be
required under these circumstances. We considered some of
these features such as the experience based on the year of
the studentship. As a preliminary analysis we statistically
compared the answers of the first- and second-year students.
According to the preliminary analyses we could not find
remarkable differences between the first- and second-year
students. Therefore, we decided to present the results with-
out separating according to the year of the studentship.

Some studies and case reports on medical students’ views
on distance anatomy education in our country and world-
wide have been published [22]. In some studies conducted
in our country, it was determined that medical students were
worried about not being physically present in the laboratory
environment and they felt the lack of face-to-face theoretical
anatomy education [20, 30, 32]. These results were found to
be similar to our study findings.

Researchers reported findings consistent with and incon-
sistent with our study on medical school students with simi-
lar socio-demographic and academic characteristics [20, 30,
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32]. Students’ opinions such as distance anatomy education
save students time and students are more active in learn-
ing have been identified as similar views revealed in our
questionnaire. In addition, it has been reported that students
stated that they were not satisfied with the theoretical and
practical courses given by distance education [20, 30, 32].
Ortadeveci et al. [20] discussed the predictable advantages
of traditional anatomy education. There was evidence in our
study that students’ opinions were positive about the hybrid
system that was also proposed as a commentary by the
Ortadeveci et al. [20] [Fig. 1, Table 4 (S2-St7) and Table 6
(S3-Q2, Theme 2)]. It has been determined that distance
anatomy education can create different observations, expe-
riences, and ideas for students in different learning envi-
ronments shaped by students, lecturers, institutions’ digital
systems, and course resources. Our department offered video
recordings of theoretical anatomy lessons to the students as a
simultaneous alternative to face-to-face education during the
two academic seasons before the pandemic. This may have
contributed to the results reflecting more positive opinions
regarding distance anatomy education in our questionnaire.

In the literature, parallel or divergent findings was also
retrieved in several studies in which students’ opinions from
the faculty of medicine and dentistry in different countries
were taken. Singal et al. [27] emphasized the importance
of technical subjects for distance anatomy education and
students' yearning for traditional anatomy education. In the
study of Banovac et al. [2] the longing for peer education in
the distance education process, in which online education
cannot replace dissection and satisfaction with video lecture
recordings, came to the fore. Hanafy et al. [14] detected
negative perceptions about online preclinical education.
Corte-Real et al. [7] stated that webinar-based education
was observed as a better learning method. In the papers of
Kim et al. [16] and Srinivasan [29] it is reported that the stu-
dents were satisfied with the online courses, in the studies of
Cuschieri, Calleja Agius [8] the students reported that they
wanted recordings of the video lectures at the post-pandemic
period. Yoo et al. [35] reported that distance education is
preferred more than traditional education in their study.
They attributed this conclusion to students’ ability to use
personal learning methods more, study more by themselves,
and watch video lectures repeatedly.

We thought that the thematic evaluation of open-ended
questions in our study is prominent compared to some other
questionnaire studies that investigated students’ opinions on
the COVID-19 pandemic and distance anatomy education.
Open-ended questions can also provide unpredictable views
of the respondents during the researchers' design phase of
the study. However, systematic evaluation of open-ended
questions is a methodological problem. The thematic analy-
sis offers some advantages for evaluating such open-ended
questions [5]. The thematic categorization of the answers to
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the open-ended questions asked in the third section of the
questionnaire is presented in Tables 5, 6. Among the themes
in these tables, the demand for video lecture recordings on
cadavers and models, the demand for make-up courses for
laboratory lessons after the COVID-19 pandemic, and the
demand for blended (face-to-face practical and distance
theoretical) education prominent.

Nowadays, educational opportunities and resources of
higher education institutions are diversified. The importance
of digital foundation has been proven without hesitation in
the COVID-19 pandemic process. The ability of medical
schools’ existing infrastructures to adapt to this sudden and
challenging environment of transformation has provided
that the initial responses in the COVID-19 pandemic envi-
ronment were efficient and the transition was smooth. The
digital education environment (such as LMS) must be trans-
formable for distance education. Another critical issue is
that the institutions’ educational resources (library, model,
cadaver, etc.) should be used without ethical and copyright
problems in digital or distance education.

The engagement of the remote teaching module to institu-
tion’s LMS, which was available before the pandemic, was
provided by our university. According to this module design,
theoretical and practical courses are divided into two as syn-
chronous and asynchronous. Anatomy theoretical courses
were carried out through synchronous and asynchronous
courses. Anatomy practice lessons with cadavers and models
were recommended to carry out as make-up lessons when
returned to face-to-face education, according to the condi-
tions of the COVID 19 process.

The students who participated in the questionnaire
emphasized the importance of anatomy courses in medi-
cal education. This view was important, because our find-
ings were the opinions of students with high awareness
who believe in the high importance of the anatomy course.
The students stated that they were satisfied with the digital
recordings of the theoretical courses and that they found it
useful in repeating and referencing the course. This feedback
was considered a further highlight of a predicted and known
result. As an educational project, our department has been
recording anatomy lessons given in the classroom environ-
ment since the 2018-2019 academic year. These record-
ings were archived and published on a free platform that is
restricted to our students and lecturers. [21]. When face-to-
face education was interrupted at the beginning of the pan-
demic, our previous course recordings and new recordings of
the lessons taught online (synchronously or asynchronously)
continued to be shared, which also contributed to the educa-
tion of the students. In addition, the lack of video recordings
of the models and cadavers in practical anatomy courses
prepared by our faculty members was considered a weak
aspect of the project.

Students were encouraged to use more online resources
offered by our department to reinforce the theoretical and
practical aspects of anatomy education. In this context,
institutional free access for our students and lecturers was
requested from the publisher of a 3D anatomy atlas, which
declared its willingness to support anatomy education at the
beginning of the pandemic. The participants reported their
pleasure for this action (Table 5).

The COVID-19 pandemic has once again demonstrated
how important educational digital investments and human
resources are in distance education. In the upcoming period,
universities should reconsider the distance education oppor-
tunities in undergraduate and graduate education and adapt
to new technologic conditions. Especially, Z generation
wishes to take advantage of this opportunity. In addition,
Z generation seems to be a favorable generation for digital
education and training [19]. The digital world seems to force
us in many aspects of our education life and all areas of our
lives.

In the coming years, it seems that some but not all the
theoretical anatomy courses will be carried out through
distance education (synchronous or asynchronous). This
fashion of education may be more acceptable by the new
generations. Our study findings indicated this demand with
the items S2-St6 and S2—St7 of the questionnaire and the
open-ended answers given to S3—-Q2. In the future of dis-
tance education, the social media opportunities (YouTube
Instagram, Twitter, etc.) that the digital world will offer us
for the relations between the lecturers and the students will
also be a new form of communication. The new generation
of medical students seems prone to benefit more from the
anatomy resources (two- or three-dimensional) available on
the web. However, it is a fact that it is not correct to include
anatomy practice/laboratory lessons within the scope of
distance education unlike theoretical courses in the coming
years. In our study, the students emphasized that anatomy
education without contacting the cadaver would be undesir-
able. However, three-dimensional digital resources (models/
cadavers) should also reinforce the anatomy education.

Limitations

In this study, only the medical faculty students' opinions and
the feedbacks about distance anatomy education conducted
by our department in the pandemic period were discussed.
All the positive and negative aspects of distance anatomy
education or its place in whole medical education is not dis-
cussed. Our findings are based on observation and declara-
tion. The factors that may impact the answers in the ques-
tionnaire could not be comprehensively controlled. National
or international multi-center similar studies with students
from different medical faculties may provide more compre-
hensive results. In this study, the effect of the COVID-19
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pandemic on factors such as students’ success, social and
economic status were excluded from research and analysis.
In such studies, it may be possible to provide more detailed
findings with advanced statistical analyses in which different
issues may impact the questionnaire answers. This question-
naire was not planned as a scale study. In our opinion, this
study will contribute to the formation of preliminary data for
studies that can provide further analysis with more findings.
As further research, correlational evaluation of the question-
naire answers and students’ success may be conducted in
future studies.

Conclusion

With the educational activities presented in this study, our
students seem to be satisfied with the education we provide
during the COVID-19 pandemic. The students reported
no prominent problems in theoretical courses, but the lack
of practical courses was felt. It is hoped that, by compil-
ing experiences and suggestions, this study contributes to
the examination of distant anatomy education during the
COVID-19 pandemic, development of alternatives against
similar situations in the future, to integrate into new edu-
cational models. As it is now clearly seen, hybrid methods
in which video recordings of the lessons are included in
the theoretical anatomy education process can be suggested
to be added to face-to-face education. It would create the
time and opportunities for the students to engage in a more
accessible and interactive educational relationship with the
anatomy educators. However, based on our study findings,
we can state that the cadavers or models seem indispensable
for our students for practical lessons.
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