
Introduction
In December 2019, a large number of pneumonia with
unknown cause was detected in a seafood market in
Wuhan, China. Following the rapidly increasing number
of cases, the World Health Organization (WHO)
announced in January 2020 that the reason for these com-
plaints in patients is a new type of coronavirus (SARS-
CoV-19). An international emergency has been declared
due to the spread of the disease first to all regions of China
and then to other countries. In February 2020, in the
report published by WHO, the official name of the new
disease was announced as “Coronavirus Disease 2019” and
the abbreviation was named as “Covid-19”. As Covid-19
spread to many countries in a very short time and became
a global epidemic, on March 11th, 2020, WHO declared
the epidemic as a “pandemic” and asked all countries to
take serious measures.[1]

The disease has started to spread immediately all over
the world since March. The first case in Turkey was
detected on March 11, 2020 and following the first case,
number of the cases had rapidly increased. After detection
of the first case, the Turkish Government has taken vari-
ous precautions to fight against the pandemic. The
Council of Higher Education (CoHE) suspended face-to-
face education in all universities during the pandemic peri-
od. In this context, it was announced that distance educa-
tion at universities will be provided with digital facilities as
of March 23th, 2020.[2,3] 

Distance education (including technology-assisted
learning that includes online, offline or both) is defined as
the use of computer technology to provide education.[4]

Although its importance increases today with the pandem-
ic, distance education has a history spanning almost two
centuries. E-learning, web-based learning, computer-
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based learning, online learning, internet-based learning
and distance learning are widely used interchangeably.
These terms represent concepts with very small conse-
quential differences.[5,6]

Before the pandemic, higher education and secondary
education institutions had very limited online education
programs in developed and developing countries. Even
though education is not provided directly online, applica-
tions such as sharing lecture notes, homework tracking,
attendance schedule, and education-training program cal-
endar sharing can also be included in online education.[7]

With its developing and still developing technology, dis-
tance education projects have started to be put into service
with virtual reality. Due to the high quality and realism of
the content of distance education projects, the technolog-
ical equivalent of experiential education today is defined as
virtual reality and connected technologies.[8]

Distance education gives medical students the flexibil-
ity and option to do their own self-learning at home at
times that suit them. It allows medical students to control
how much time they spend on any subject. This not only
prevents overloading of information, but also allows them
to spend more time on issues they find difficult.[9] Distance
education is one of the newest way of teaching supported
by digital technologies. Using new multimedia technolo-
gies and the internet to develop and collaborate the quali-
ty of learning by facilitating access to different kind of
resources and services.[10]

Considering how dynamic medical education and
medical practices are, various studies have been conducted
on how to deliver medical education in the most efficient
way.[11] Similar to these studies, different education models
are adopted and implemented in medical schools around
the world.[12] The aim of medical education is to train qual-
ified physicians with full theoretical knowledge for the
needs of the society. Anatomy is considered the basis of the
medical sciences, which physicians acquire basic knowl-
edge to practise their professions.[13] Anatomy is the oldest
branch of medicine that investigates the normal shape and
structure of the human body, the organs that compose the
body, and the structural and functional relationships
between these organs.[11] Anatomy knowledge has a very
important place in medical education. In some specialties
such as orthopedics, radiology, general surgery and neuro-
surgery, good knowledge of anatomy is essential for both
correct diagnosis and treatment.[12] It has become impor-
tant to evaluate the efficiency and effectiveness of medical
education based on data. In particular, obtaining the opin-
ions and thoughts of students about medical education is a
method that is widely used in directing education.[14] In

addition to measuring students’ learning and progress,
evaluating their satisfaction during learning experiences is
one of the requirements of student-centered education.[15] 

It is crucial to get direct feedback from medical stu-
dents in determining the difficulties, deficiencies or possi-
ble benefits that occurred during the transformation of a
model planned for face-to-face learning into distance edu-
cation. By evaluating student feedbacks and developing
and improving the distance learning delivery model, it can
enable the crisis to be turned into opportunities.[16]

With the decision of CoHE, Afyonkarahisar Health
Sciences University, Faculty of Medicine had given the
remaining course of the spring term as online education.
Within the curriculum of the medical faculty, locomotor
system anatomy course is given in the first year, and circu-
latory, respiratory, digestive, nervous, urinary and genital
system anatomy courses are given in the second year. The
aim of the present study was to understand the problems
faced by 1st and 2nd grade medical students during online
anatomy course, as well as to determine the possible ben-
efits of online education through a web-based question-
naire, and to compare it with face-to-face learning.We also
aimed to evaluate the classes individually to see if this had
anything to do with different anatomy topics. 

Materials and Methods
This cross-sectional study was conducted in September
2020 with a structured web-based student feedback ques-
tionnaire. The sample of the study consists of 335 med-
ical students who had access to the web-based question-
naire, volunteered to participate in the study, and took
the both anatomy theoretical and practical lectures
online during the Covid-19 pandemic period. 

Two forms were used in the study, namely “student
information form” and “web-based student feedback
questionnaire”. The categories in the questionnaire were
determined as the evaluation of the anatomy theoretical
and anatomy practical lectures taught by distance learn-
ing. The level of agreement with the expressions was
graded from 1 to 5 with Likert type scaling as; “1=com-
pletely disagree”, “2=disagree”, “3=no idea”, “4=agree”,
“5= completely agree” (Appendix 1). 

The 12-question questionnaire form was prepared
and delivered to volunteers using the “Google Forms”
application (Google Inc., Mountain View, CA, USA)
sharing the link through the participants’ email address-
es. The survey was conducted entirely on a voluntary
basis, and students who did not want to participate in the
survey were not included in the study. In order to
increase the reliability of the feedback, it was stated that
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it was not necessary to write names to the students who
filled out the questionnaire. The possible effect of exam
anxiety on students was also considered, and the ques-
tionnaire was conducted after the exam period was over.

During the pandemic period, online anatomy theo-
retical lectures were given both synchronously and asyn-
chronously. All anatomy lectures were conducted using
the university’s own internet-based system (https://mer-
gen.btk.gov.tr/). To facilitate the online education, the
slides were shared with all of the students. Videos of
anatomical models explained by research assistants sepa-
rately for each practical classes were shared with the stu-
dents over the internet.

The questionnaire included questions that evaluate
students’ feedback about the online anatomy education
model. The students were asked about their opinions on
the statements given about the online theoretical and
practical anatomy lectures. Finally, their opinions about
whether they want to continue online education after the
pandemic period was also asked and evaluated.

Data were analyzed using Statistical Program for
Social Science (SPSS) version 20.0 (IBM Corp., Armonk;
NY, USA). Categorical data were expressed as numbers
and percentages. A p<0.05 was considered as statistically
significant. Pearson’s chi-square (χ2) test of significance
was used in order to make comparison between 1st grade
versus 2nd grade medical students answers. The actual
counts from the sample data were compared with the
expected counts, given the null hypothesis of no rela-
tionship. 

Results
Totally, 335 medical students participated the survey.
There were 211 1st grade and 124 2nd grade students
among the respondents. The distribution of the students
according to their gender and grades is shown in Table 1.
The majority of the students attended the anatomy theo-
retical and practical lectures in distance learning (Table 2).

The answers given by the students to the statements in the
questionnaire are shown in separate tables as theoretical
and practical lectures (Tables 3 and 4).

61% of respondents “completely disagreed” or “dis-
agreed” to the statement “I think that the online anatomy
theoretical lectures I have taken during the pandemic peri-
od are sufficient for my medical profession”, while 26%
“completely agreed” or “agreed”. On the other hand, 74%
of the students answered as “completely disagree” or “dis-
agree” to the statement “I think that the online anatomy
practical lectures I have taken during the pandemic period
will be sufficient for my medical profession”, while 14% of
the students as “completely agree” or “agree”. In both
cases, 10% of the students had no idea. In general, most of
the students thought that the both online theoretical and
practical anatomy lectures they take during the pandemic
process will not be sufficient for their future medical pro-
fession.

While 28% of the students answered as “completely
disagree” or “disagree” to the statement “I think that the

Table 1
Distribution of students by gender and grade (n=335).

1st grade 2nd grade
n (%) n (%)

Theoretical 202 (95.7%) 108 (87.1%)

Practical 186 (88.6%) 114 (91.9%)

Table 2
Students’ participation in anatomy theoretical and

practical lectures (n=335) 

1st grade 2nd grade
n (%) n (%)

Females 134 (63.5%) 72 (58.1%)

Males 77 (36.5%) 52 (41.9%)

Total 211 124

Table 3
Students’ responses to the statements about anatomy practical lectures.

Completely disagree Disagree No idea Agree Completely agree 

Statement 2 %48 %26 %10 %8 %6

Statement 4 %35 %33 %14 %10 %6

Statement 8 %6 %5 %7 %28 %50

Statement 9 %7 %5 %10 %25 %51

Statement 10 %12 %15 %17 %34 %19
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anatomy theoretical lectures should be online but anatomy
practical lectures should be in the laboratory environment
in the future”, 46% of the students responded as “com-
pletely agree” or “agree”. However, 21% of them had no
idea. Approximately half of the students thought positive-
ly towards online theoretical lectures but they prefer prac-
tical lectures to be face-to-face in the laboratory.

In terms of the future education period, 61% of the
students “completely disagreed” or “disagreed” to the
statement “I think that the anatomy course should be
given both theoretically and practically online”, while 18%
of them thought exactly the opposite. And, 16% of them
had no idea. The majority of students opposed to online
anatomy practical lectures. 

The comparison of answers of 1st and 2nd grade stu-
dents are shown in Table 5. The 2nd grade students found
the theoretical lecture materials more inadequate com-
pared to 1st grade students (statement 3) (p=0.006). In
terms of listening to the recorded lectures again (statement
6), 1st grade students think more positively about distance
learning compared to 2nd grade students (p=0.008).

Discussion
The Covid-19 pandemic had caused serious problems all
around the world. During the Covid-19 pandemic period,
face-to-face learning at universities was suspended as of
March 2020 and the online education process was rapidly
switched to prevent interruption of the education and
training process. After the health system, the education
system was affected by the lifestyle changes experienced in
this extraordinary period and it forced academics to use
technological fascilities. There is no doubt that medical
students are also living through extraordinary times and
there has been a crucial change in their teaching methods
of anatomy.

Anatomy necessitates a three-dimensional comprehen-
sion of the subjects. Therefore, use of new technologies in
anatomy education still remains challenging and play an
important role in the future of anatomy education.

Traditional approaches such as cadaver dissection allow
direct assessment of the shape and spatial relationships
between adjancent anatomical structures. In order for new
technologies to be successfully integrated into the anatom-
ical curriculum, such technologies must have a comprehen-
sive understanding of the three-dimensional nature of
anatomy and body structures.[17] It is important how the
sudden change in the education system affects both medical
student performance and satisfaction and future of anatomy
education. For anatomy education in medical schools, these
decisions were more important in that they disrupted
access to cadaver resources and anatomical models.
Delivering anatomy education through online, if only for a
short period, effects both anatomists and medical stu-
dents.[18]

Opinions about online education are not only a matter
of discussion specific to the pandemic process, and but had
been focus of interest in previous years as well. The posi-
tive aspects of distance education that have been reported
include; not having space and time limitations in educa-
tion, providing equal opportunities for everyone, using the
opportunities of technological devices, eliminating the age
limit in education, ease of accessing international educa-
tion opportunities, the opportunity to learn at their own
pace and the student’s self-responsibility in learning.[19]

Although online education has many advantages, it also
has some limitations. For example, restriction of socializa-
tion, reduced effectiveness of the courses that require prac-
tice, decreased interest and motivation, difficulty in access
to technological devices or problems in internet connec-
tion.[20]

Different education models are adopted and imple-
mented in medical faculties all over the world. The classi-
cal education approach that has been going on for years in
medical faculties leaves its place to integrated, interactive
and active applications. In addition, thanks to the develop-
ing technology, more active applications such as online
education have emerged in recent years.[21,22] Anatomy a
visual discipline, is given to students of 1st and 2nd year
under the basic sciences in medical faculties. The effec-

Table 4
Students’ responses to the statements about anatomy theoretical lectures.

Completely disagree Disagree No idea Agree Completely agree 

Statement 1 %38 %23 %10 %18 %8

Statement 3 %28 %24 %15 %23 %7

Statement 5 %35 %21 %15 %13 %15

Statement 6 %21 %17 %16 %30 %14

Statement 7 %5 %12 %21 %26 %34



Table 5
The responses of 1st and 2nd grade students to the statements separately. Pearson’s chi-square (χ2) test of significance was used in order to
compare proportions between 1st grade versus 2nd grade medical students answers. Actual counts from the sample data were compared

with expected counts, given the null hypothesis of no relationship.

Statement Completely disagree Disagree No idea Agree Completely agree df p-value  

1. 1st grade count 79 44 20 44 24

4 0.063
expected count 80.6 50.4 22.0 39.7 18.3

2nd grade count 49 36 15 19 5

expected count 47.4 29.6 13.0 23.3 10.7

2. 1st grade count 103 48 21 19 16

4 0.209
expected count 99.4 55.7 21.3 18.1 12.5

2nd grade count 56 41 13 10 4

expected count 59.6 33.3 12.7 10.9 7.5

3. 1st grade count 62 46 24 57 21

4 0.006*
expected count 60.4 52.2 32.1 49.0 16.3

2nd grade count 34 37 27 21 5

expected count 35.6 30.8 18.9 29.0 9.7

4. 1st grade count 79 58 28 25 17

4 0.031*
expected count 73.2 69.4 29.4 21.9 13.1

2nd grade count 38 53 19 10 4

expected count 43.8 41.6 17.6 13.1 7.9

5. 1st grade count 68 42 28 30 41

4 0.025*
expected count 74.1 44.6 31.4 27.6 31.4

2nd grade count 50 29 22 14 9

expected count 43.9 26.4 18.6 16.4 18.6

6. 1st grade count 39 29 35 67 39

4 0.008*
expected count 43.9 37.0 34.5 63.4 30.1

2nd grade count 31 30 20 34 9

expected count 26.1 22.0 20.5 37.6 17.9

7. 1st grade count 14 21 50 46 78

4 0.041*
expected count 11.9 25.1 44.6 55.2 72.2

2nd grade count 5 19 21 42 37

expected count 7.1 14.9 26.4 32.8 42.8

8. 1st grade count 18 11 19 54 107

4 0.235
expected count 14.5 12.0 16.4 60.4 105.8

2nd grade count 5 8 7 42 61

expected count 8.5 7.0 9.6 35.6 62.2

9. 1st grade count 17 9 25 52 106

4 0.689
expected count 15.7 10.7 22.0 53.3 107.3

2nd grade count 8 8 10 33 65

expected count 9.3 6.3 13.0 31.7 63.7

10. 1st grade count 26 30 34 69 49

4 0.222
expected count 26.9 32.6 35.7 72.0 40.7

2nd grade count 17 22 23 46 16

expected count 16.1 19.4 21.3 43.0 24.3

11. 1st grade count 37 26 45 43 57

4 0.434
expected count 34.5 25.7 45.7 49.5 52.6

2nd grade count 18 15 28 36 27

expected count 20.5 15.3 27.3 29.5 31.4

12. 1st grade count 89 43 34 18 23

4 0.268
expected count 83.2 50.0 34.4 19.4 20.0

2nd grade count 44 37 21 13 9

expected count 49.8 30.0 20.6 11.6 12.0

df: degrees of freedom. *p<0.05.
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tiveness of visual methods compared to auditory and other
methods in the teaching-learning process reveals the
importance of practical lectures in learning Anatomy.[23]

In the present study, it was observed that medical stu-
dents did not look positively towards online education. It
is understood that the students were not satisfied with the
anatomy lectures they took during this period. Most of the
students are opposed to online anatomy practical lectures.
As a result, the students think that it is more beneficial to
learn the practical lectures interactively in the laboratory
environment by touching the visual anatomical models. 

It has been observed that univesity students prefer for-
mal education to online education in different studies con-
ducted in Turkey. In a study in which student feedbacks
about online education during the pandemic period were
obtained, 90.3% of the physical therapy and rehabilitation
students participating in the survey stated that they pre-
ferred face-to-face education and only 9.7% stated that
they preferred online education.[20] In another study that
online education methods and students’ feedback were
evaluated, most of the students (84.4%) stated that online
education was not as effective as face-to-face education. As
a result, face-to-face courses in the classroom environment
continue to be considered as valuable by students.[24] In
some studies conducted with nursing students prior to the
Covid-19 pandemic, no significant difference was report-
ed between online education and face-to-face education in
terms of student satisfaction.[25,26]

In a study conducted in Turkey that evaluated post-
graduate anatomy education during pandemic period, it
was reported that the students favored theoretical educa-
tion to be partly online however, preferred face-to-face
education in practical lectures. This study, which evaluates
graduate students’ view of anatomy education, has similar
results with our study.[27] In another study evaluating phys-
iotherapy students’ attitudes towards online anatomy edu-
cation, the is view of the studens were nearly almost simi-
lar with our study. When they were asked whether they
wanted to follow to the Anatomy course online or not,
most of the students answered as “completely disagree”. In
addition to this, less than 20% of the students found theo-
rotical and practical online anatomy lectures as effective as
face to face education.[28]

There are also studies showing the positive aspects of
distance education. For example; in a study conducted on
dentistry students during the Covid-19 pandemic, it was
shown that distance education promotes self-learning
independence and improves their ability to use online
resources[29] and supports students’ critical thinking and
high-level learning.[24] In a study conducted in the phar-
macy faculty, students reported that online education is

valuable.[30] In some studies conducted on nursing stu-
dents, it has been shown that students are more satisfied
with online education than face-to-face learning.[31–33]

Conclusion
The limited availability of cadaver, time, and resources has
encouraged anatomists to adopt new technologies such as
online education for years. Sometimes constraints can turn
into opportunities to develop innovations and creative
solutions. The Covid-19 crisis could bring anatomists
together to apply alternative forms of education to
improve anatomy education in medical schools.[34] In this
respect, we think that our study will lead the way to create
awareness for the development of the online anatomy edu-
cation model and to conduct similar studies in other
branches. Further studies should be conducted to assess
the effectiveness of various online education strategies for
better anatomy education. The effects of Covid-19 may
forever change future physicians’ medical education.
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Appendix 1
The view of medical students on the anatomy courses given by distance education during the covid-19.

Questionnaire

Dear Participant,

As of March 16, 2020, due to the measures taken due to the Covid-19 virus pandemic across the country, classroom (face-to-face) learning at universities was stopped
and distance learning was started. Our aim in this study is to understand the problems faced by the medical students while taking anatomy courses, as well as to deter-
mine the possible benefits of distance learning through a web-based questionnaire system, and to compare it with formal classroom learning. Therefore, your partic-
ipation in the study is valuable in order to contribute to the development of anatomy education and determine the distance learning model from the students’ per-
spective.

You are asked to mark the degree to which you adopt each of the statements below. It should be noted that there are no right or wrong answers for your answers.
It is important to state what you think about the subject and what your approach is. For this reason, your answers are required to be sincere. The information you
provide will be protected and evaluated according to confidentiality principles. The data obtained from this study, for which your personal information is not request-
ed, will only be used in scientific environments.

It is not mandatory for you to participate in this survey study. Your willingness to participate is essential. There is no risk that you will be exposed to any corporate
or personal criticism, negative perception or situations that may affect your education opportunities because of your participation in the study. Please do not hesitate
to contact us for more detailed information and any questions you may have. Thank you for your interest and participation.

Assoc. Prof. Dr. Ozan Turamanlar: ozanturamanlar@hotmail.com  
Res. Asst. Dr. Hilal Güzel: hilalgzl@hotmail.com

Student Information Form

Gender: � Female � Male

Class: � 1 � 2

I have listened to anatomy theoretical lectures taught by distance learning � Yes � No

I have listened to anatomy practical lectures taught by distance learning � Yes � No

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Completely disagree Disagree No idea Agree Completely agree

Web-Based Student Feedback Questionnaire

1. I think that the online anatomy theoretical lectures I have taken during the pandemic process will / will be sufficient for my medical profession.

2. I think that the onilne anatomy practical lectures I have taken during the pandemic process will / will be sufficient for my medical profession.

3. I think that the materials used in online anatomy theoretical lectures are sufficient.

4. I think that the materials used in online anatomy practical lectures are sufficient.

5. I think that distance learning is more beneficial in terms of teaching than the theoretical lesson given in crowded classroom environment.

6. I think that the anatomy theoretical lectures given by distance learning are more efficient than the classroom lectures in terms of the opportunity to listen to
the lecture again. 

7. I think it is more appropriate to teach the anatomy theoretical lectures in a student-centered interactive manner in the classroom atmosphere.

8. I think it is not appropriate to learn anatomy practical lectures without touching the cadaver and the anatomical model. 

9. In terms of anatomy practical lectures, I think it is more efficient to work interactively with assistants and friends in the laboratory environment.

10. I think that the visual presentation of the anatomy practical lecture contents in the form of videos and the chance to watch it again, make it easier for me to
learn in the distance learning process.

11. I think that the anatomy theoretical lectures to be given in medical schools in the following years should be online and the practical lectures should be in the
laboratory environment.

12. As a medical student, I think that the courses (especially the anatomy course due to the high course hours) should be given both theoretically and practically in
online after the pandemic period.


