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Abstract

Purpose Traditional anatomy education (TAE) is based on teaching by seeing and touching cadavers/plastic materials that
enable three-dimensional thinking, but there was no opportunity like this in distance anatomy education (DAE). Due to the
COVID-19 pandemic in 2020, many trainings planned face-to-face were carried out remotely. In this study, our aim is to
evaluate students’ views on the efficiency of DAE, and to increase the efficiency of DAE in the future.

Methods The questionnaire used in the study was applied to the first grade students in the Faculty of Medicine, at the Eskise-
hir Osmangazi University, in 2019-2020. 239 students completed the survey. The questionnaire consisted of the demographic
information, that was obtained with voluntary consent, and sections containing suggestions on DAE, and its comparison
with distance education of other basic medical science courses. The survey was prepared as a Likert scale (with 1 =totally
disagree to 5 =totally agree), on Google forms and sent to the students online.

Results 82.4% of the students marked “totally disagree” or “disagree” for the statement of “DAE is more efficient than
TAE”. The total percentage of students who marked “totally disagree” or “disagree” for the statement of “I was satisfied
with the theoretical education in DAE” was 58.6%, but when it came to practical education the percentage raised to 79.9%.
Conclusions According to the results the efficiency of DAE, especially in terms of practice lessons, was found to be lower
than TAE. To make DAE a powerful alternative to TAE, future studies should aim to develop a new syllabus for DAE.

Keywords Anatomy education - COVID-19 - Distance education - Students - Medical education

Introduction

The COVID-19 outbreak that started in December 2019
deeply affected many sectors, including the economy and
education [22]. Social distancing which is one of the most
important elements in protection from the infection, has
disrupted face-to-face (F2F) education in many countries
and all educations have continued remotely [1, 23]. Distance
medical education has revealed many problems that have not
been recognized before. Studies have showed that anatomy
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is one of the courses most negatively affected by distance
medical education in the preclinical part of medical educa-
tion [24].

Anatomy is recognized as one of the most crucial com-
ponents of medical education [8, 17]. Anatomy etymologi-
cally means “cutting up”, and traditional anatomy educa-
tion (TAE) is based on dissection [16]. Both the increase
in technological alternatives and the insufficient number of
cadaver donors has led to a decrease in cadaver dissection
[11]. On the other hand, studies have revealed the negative
effect of cadaveric contact on students such as fear, anxiety
[2]. Although all these factors accelerated the need for an
alternative anatomy education model to cadaver-based edu-
cation, there was no consensus on the proposed methods.

TAE in Faculty of Medicine, Eskisehir Osmangazi Uni-
versity (ESOGU) is carried out with cadavers, real-like plas-
tic models, three-dimensional (3D) applications, and visuals.
While learning anatomy, students benefit from many differ-
ent learning styles such as seeing, touching, 3D perception,
association, and discussing in small groups. However, the
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use of these learning styles has significantly decreased dur-
ing distance anatomy education (DAE). Also, some learn-
ing activities such as discussions, practice by doing, and
teaching others, which students can only perform in a physi-
cal classroom, have become insufficient or not used at all.
Although there have been some studies dealing with DAE
in the literature, very few of them depend on feedback from
students.

In this study, we aimed to evaluate efficiency of DAE,
and to compare DAE and TAE from the students’ view. The
study also reports students’ opinions on comparing distance
education courses of anatomy and of other basic medical
sciences.

Materials and methods

The questionnaire used in the study was sent to 301 (popula-
tion) students in the first grade at the Faculty of Medicine,
ESOGU, which is an accredited faculty. 239 (sample) stu-
dents completed the questionnaire. Our questionnaire was
approved by the ESOGU Non-invasive Procedures Ethics
Committee.

The questionnaire consists of three parts. Before begin-
ning, there were statements explaining the questionnaire,
its aims of study, and detailing the voluntary aspect of the
participation. In the first section, there were some demo-
graphic questions that collect data such as age, gender,
family income, and location. The second part consisted of
the proposals obtained from studies in the literature and
prepared with a Likert scale (with 1=totally disagree to
5=totally agree) [5, 20, 27]. The survey also included state-
ments measuring the efficiency of DAE and comparing it
with the distance education of other basic sciences’ courses.
In the last part, there was an open-ended non-mandatory
question about students’ views for bettering DAE.

The questionnaire was prepared on Google Forms was
sent to the students via the internet and the results were
obtained. Cronbach’s alpha value was calculated for the
Likert scale questions. Cronbach’s Alpha overall reliability
coefficient for the questionnaire was calculated as 0.924. The
results were analyzed and interpreted as frequency analysis.

The participants of the study had started their anatomy
education in the fall semester. These students received F2F
training until the middle of the spring semester, and after
the COVID-19 measures were taken, they completed most
of the semester remotely. In this way, the participated stu-
dents in our study had gained personal experience to com-
pare TAE and DAE. In our faculty, DAE has been carried
out by making vocalized presentations, and videos showing
anatomic structures from laboratory materials and cadaveric
specimens available to students. The only topics that the
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participants were taught F2F was bones, joints and upper
extremity muscles. On the other hand, DAE topics included
muscles of lower extremity and trunk, peripheral vessels
and nerves.

Results

131 (54.8%) of the participants were female, 108 (45.2%)
were male. While 84.1% of the participants were between
the ages of 17-21, 82.2% of them had not completed their
second year of medical school. Only 3.8% of the students
participating in our study were from the countryside.

59.4% of the students marked “totally disagree” for the
statement “DAE makes the student more active in terms of
teaching practices”. This ratio was determined as 27.2% in
“DAE enables students to learn at their own pace”. 26.8%
of the participants marked the negative options (“totally
disagree” or “disagree”) in the statement that they could
organize the working time in remote education themselves.
Other proposals about regarding this part, and the results are
presented in Table 1.

Most of the students were negative towards the statement
“DAE is suitable for me” (47.3% marked “totally disagree”).
More than 80% of the participants negatively replied to the
proposal “DAE is more effective than TAE” (66.1% marked
“totally disagree”, 16.3% marked “disagree”). While 58.6%
of the students marked “totally disagree” or “disagree” for
the statement, “I am satisfied with theoretical education in
DAE?”, this rate was calculated as 89.9% when the same pro-
posal was given for practice. All the expressions measuring
the learning and satisfaction of the students and the results
obtained are given in Table 2.

More than half of the students agreed that they had more
difficulty in anatomy in distance education compared to
other basic science courses (37.7% marked “totally agree”
and 31.4% marked “agree”). Most of the students agreed
with the statement that it takes more time to learn anatomy
practice lessons than other basic medical science courses
in F2F education (31% marked “totally agree” and 39.7%
marked “agree”). A significant majority of the participants
were of the common opinion that the practice lessons in
TAE offered advantages in terms of 3D thinking and visual
perception (59% marked “totally agree” and 27.6% marked
“agree”) (Table 3).

For the future, the students expressed their supportive
opinions to the suggestions about rearranging the course
contents of DAE, and using more visual materials (51.5%
and 61.1% marked “totally agree”, respectively) (Table 4).

In the last part, students’ suggestions for a better model
of DAE were elicited with an open-ended question. In this
question answered by 66 students, many students stated
that practice lessons cannot be understood without F2F
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Table 1 Results of all expressions on “personal suitability, student autonomy, and technical issues”
Expressions (n=239) Totally disagree Disagree  Neutral Agree Totally agree
DAE saves time 97 (40.6%) 51 (21.3%) 53 (22.2%) 19 (7.9%) 19 (7.9%)
DAE provides locational flexibility 65 (27.2%) 50 (20.9%) 65 (27.2%) 35 (14.6%) 24 (10.0%)
DAE enables students to learn at their own pace 65 (27.2%) 55 (23.0%) 62(259%) 39 (16.3%) 18 (7.5%)
DAE makes the student more active in terms of teaching practices 142 (59.4%) 47 (19.7%) 30 (12.6%) 15 (6.3%) 52.1%)
Content of the lessons in DAE is sufficient in terms of learning 113 (47.3%) 71 (29.7%) 31 (13.0%) 17 (7.1%) 7(2.9%)
DAE provides a decent learning opportunity for people 105 (43.9%) 71 (29.7%) 38 (15.9%) 18 (7.5%) 7(2.9%)
In DAE, I decide myself what and how to learn 51 (21.3%) 47 (19.7%) 62 (25.9%) 54 (22.6%) 25 (10.5%)
In DAE, I can organize the working time according to myself 38 (15.9%) 26 (10.9%) 64 (26.8%) 69 (28.9%) 42 (17.6%)
In DAE, I play an active role in the learning process 67 (28.0%) 55 (23.0%) 64 (26.8%) 37 (15.5%) 16 (6.7%)
In DAE, I have a unique learning style 41 (17.2%) 39 (16.3%) 73 (30.5%) 60 (25.1%) 26 (10.9%)
I was able to get technical support when I had problems accessing the 33 (13.8%) 37 (15.5%) 104 (43.5%) 31 (13.0%) 34 (14.2%)
system
I was able to get the necessary support when I had problems with the 58 (24.3%) 59 24.7%) 82 (34.3%) 24 (10.0%) 16 (6.7%)
lessons
I was able to convey my requests and suggestions about the courses to 55 (23.0%) 76 31.8%) 72 (30.1%) 24 (10.0%) 12 (5.0%)
the authorities
When necessary, I was able to interact with the lecturers of the courses 71 (29.7%) 74 (31.0%) 63 (26.4%) 21 (8.8%) 10 (4.2%)
Table 2 Results of all expressions on “learning, effectiveness, and satisfaction”
Expressions (n=239) Totally disagree  Disagree Neutral Agree Totally agree
DAE provides the convenience of receiving education from home 62 (25.9%) 38 (159%) 65272%) 40(16.7%) 34 (14.2%)
I think DAE is suitable for me 113 (47.3%) 51 (21.3%) 35(14.6%) 26(10.9%) 14 (5.9%)
DAE is a suitable alternative for the training I need 93 (38.9%) 70 (29.3%) 39 (16.3%) 25(10.5%) 12 (5.0%)
DAE is suitable for me due to the intensity of my work 107 (44.8%) 52 (21.8%) 38 (159%) 24 (10.0%) 18 (7.5%)
In DAE, I was satisfied with the anatomy practical training 137 (57.3%) 54 (22.6%) 33 (13.8%) 8 (3.3%) 7 (2.9%)
In DAE, I was satisfied with the anatomy theoretical training 66 (27.6%) 74 31.0%) 64 (26.8%) 23 (9.6%) 12 (5.0%)
Overall, I was satisfied with the DAE 78 (32.6%) 85 (35.6%) 47(19.7%) 19 (7.9%) 10 (4.2%)
DAE ensures permanent learning 144 (60.3%) 48 (20.1%) 34 (14.2%) 9 (3.8%) 4 (1.7%)
I understood the lessons in DAE 69 (28.9%) 82 (34.3%) 60(25.1%) 22(9.2%) 6 (2.5%)
Table 3 Results of all expressions on “challenges in distance education unique to anatomy” and “TAE vs DAE”
Expressions (n=239) Totally disagree Disagree  Neutral Agree Totally agree
DAE is more effective than TAE 158 (66.1%) 39 (16.3%) 25 (10.5%) 11 (4.6%) 6 (2.5%)
In TAE, anatomy practice lessons provide the advantage of three- 52.1%) 729%) 20(8.4%) 66 27.6%) 141 (59.0%)
dimensional thinking and visual perception, as they include materials
such as models and cadavers
In TAE, it takes more time to comprehend practical lessons in anatomy 6 (2.5%) 11 (4.6%) 53 (22.2%) 95(39.7%) 74 (31.0%)
(model. cadaver lessons. etc.) compared to other basic science courses
(physiology, histology-embryology, microbiology, etc.)
In distance education, basic science courses other than anatomy are 10 (4.2%) 14 (5.9%) 78 (32.6%) 73 (30.5%) 64 (26.8%)
easier to learn than anatomy
I had more difficulty in DAE compared to distance education of other 512.1%) 19 (7.9%) 50 (20.9%) 75@31.4%) 90 (37.7%)
basic science courses
I think that DAE is not as effective as TAE 10 (4.2%) 15(6.3%) 34 (142%) 69 (28.9%) 111 (46.4%)
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Table 4 Results of all expressions on “What to do in DAE in the future?”

Expressions (n=239) Totally disagree  Disagree Neutral Agree Totally agree

In the future, lessons in DAE should be taught more interactively 6 (2.5%) 11 (4.6%) 74 (31.0%) 54 (22.6%) 94 (39.3%)

In the future, lesson contents in DAE should be rearranged in 52.1%) 1(0.4%) 37 (15.5%) 73 (30.5%) 123 (51.5%)
accordance with distance education needs

In the future, lesson duration in DAE should be shorter 41 (17.2%) 36 (15.1%) 92 (38.5%) 32 (13.4%) 38 (15.9%)

In the future, lessons in DAE should include more visual material 2 (0.8%) 1(0.4%) 28 (11.7%) 62 (25.9%) 146 (61.1%)

classroom, so a hybrid education model should be imple-
mented. Many students expressed that they wanted to
come back to school and missed it immensely. Besides, the
answers included suggestions such as enriching the lectures
with visual materials, adding additional explanatory videos,
conducting the lessons synchronously, supporting the les-
sons with 3D programs, and lecturing on YouTube channels.

Discussion

There are serious differences between learning models
offered to students in TAE and DAE. Anatomy education,
especially the practical aspect, requires a physical environ-
ment. In addition to passive learning styles such as watch-
ing, listening, and reading, students also use active learning
methods effectively by explaining to their friends and dis-
cussing the subject amongst themselves. It has been previ-
ously stated in the literature that active learning methods
have more positive effects on learning efficiency [15]. In
addition, learning anatomical structures by touching them
on cadavers, models and participating in dissection sessions
may contribute to the development of anatomic abilities of
students.

In our study, we aimed to evaluate the pros and cons of
DAE from students’ view and learn the students’ opinions
about the changes that should be made in the future to DAE.
According to the results, the students have found the effi-
ciency of DAE to be lower than TAE. They have stated that
they were not satisfied with the DAE in terms of both theo-
retical and practical aspects. On the other hand, the answers
given revealed that DAE has relatively acceptable aspects in
terms of individual suitability and student autonomy.

Suitability, autonomy, and technical issues

In a study conducted on the medical faculty and dentistry
students, most of the students stated that they had difficulty
in time management and they had difficulties in focusing
on DAE due to the uncomfortable or excessive comfortable
conditions at home [25]. In the same study, 69% of the stu-
dents stated that they felt self-motivation deficiencies [25].
Parallel to this study, the students who participated in our
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study did not think that DAE was time-saving. Although
online education offers many facilities to students, these
results show poor students’ satisfaction. One of the impor-
tant reasons for this negative tendency may be the familiarity
of students with traditional education for many years. The
results of all the studies in this field, an important variable is
personal and regional factors such as geography, upbringing
style, and self-awareness.

Students expressed their satisfaction arising from the
freedom and flexibility provided by distance education
[24]. In our study, however, the students put forward nega-
tive opinions about the efficiency in DAE, but took a more
moderate position against technical issues, autonomy, and
suitability. Although students have many different options
about participating in DAE, the reason for the difference
may be the social limitations during COVID-19. When the
opinions of the students on technical issues were taken, 83%
stated that the lack of suitable equipment and a strong inter-
net connection was an obstacle to learning [25]. In our study,
the students did not show any significant distribution against
the proposals about technical problems. The fact that a very
small minority of the students in our study joined lessons
from the rural area (3.8%), and that the remaining partici-
pants had sufficient internet infrastructure in their residential
areas may have contributed to the relatively positive results
of our study.

Learning, effectiveness, and satisfaction

DAE is a challenging process for both educators and learners.
Even if the technical infrastructure has been thoughtfully and
well planned, it is still very challenging to achieve the tra-
ditional education quality in a subject that requires intensive
practicals. The students participating in our study stated that
they were not satisfied with the DAE, especially the practical
aspect. In another study, students consistently reported that
“they have lost their clinical skills, and laboratory-based train-
ing was being negatively affected” [24]. The discussions on
whether distance education is more efficient synchronously
or asynchronously still ongoing. A meta-analysis by He et al.,
revealed that there is no significant difference between syn-
chronized distance medical education and traditional medical
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education [9]. Since the participants of our study did not have
synchronous training experience, they were not asked to com-
pare the difference between synchronous and asynchronous
anatomy training.

A study conducted by Viswasom et al. showed that the
video-supported TAE increases the efficiency of TAE [26].
Similarly, another study concluded that watching videos is a
passive learning style, but it may be more efficient to include
videos in an active learning style [13]. The results of our study
showed that the efficiency of the practical training carried out
only through videos was quite low. While the students stated in
their answers to the open-ended question that using more video
materials would increase efficiency. However, in our study, no
investigation was made into reflections regarding the effective-
ness of video-based anatomy training on exam performance.
In the study conducted by Ozer et al., web-based video pack-
ages were presented to students and it was revealed that this
teaching style contributed to students’ learning at their own
pace. In addition, although the cost of the presented system
is low, it has been suggested that it is a factor that increases
self-motivation because it is accessible at any time for stu-
dents [19]. Students who attended the online anatomy educa-
tion at Edinburgh University stated that videos are efficient
and funny for anatomy education, and it is important to have
the option to fast forward or rewind. Students participating in
the same study reported that some complex structures could
not be understood from the videos. The study predicted that
these problems could be solved by adding transcription to the
anatomic videos [12]. When all these points are taken into
consideration, it can be concluded that video-assisted anatomy
training will be more efficient than a video-based anatomy
training. Adding the names of anatomical structures as sub-
titles in the lecture videos is an option to increase efficiency.

TAE vs DAE

The last few decades have seen many significant changes,
advances and modernization of TAE. Cadaver dissection
and drawings, which have been the basis of anatomy educa-
tion for hundreds of years, are widely discussed even today
[7]. Still medical students stated that cadavers and anatomic
specimens in TAE could not be replaced in the DAE [24]. In
another study evaluating the anatomy education of medical
and dental students during the COVID-19 pandemic, it was
revealed that 65% of the students agreed that they miss TAE
[25]. Similarly, in our study, the students’ feedbacks to the
open-ended question revealed that they missed TAE. Many
students used the phrase “please call us back to the faculty”.

Challenges in distance education unique
to anatomy

Discussions are ongoing about the efficiency of distance
medical education. Anatomy is one of the practice-based
courses in preclinical medical education. A study investigat-
ing the effects of distance education on students revealed
that 90% of the students felt negatively regarding the lessons
that require practical experience, such as anatomy [24]. In
another study, students stated that anatomy education with-
out dissection, models, and other facilities caused a lack of
confidence and difficulty in understanding [25]. In cases
where F2F education cannot be continued, the anatomists
around the world is looking into powerful innovative alterna-
tives to minimize these negative effects on students. Studies
have revealed that students who apply traditional dissection
in combination with virtual dissection have shown a signifi-
cant improvement in learning outcomes [3]. In our study,
the questions that make comparisons between anatomy and
other basic science courses indicate that one of the most
difficult lessons to learn through distance medical educa-
tion is anatomy. Another study made evaluations on distance
educations of histology and anatomy. Although histology
is a visual field like anatomy, the results indicate that 3D
visualization is needed to create a good base of anatomical
knowledge [18]. All these studies have suggested that the
efficiency of DAE that is carried out without F2F practice
will not be efficient enough. The probable reason for this is
the nature of anatomy, because anatomy is based on visual
learning and 3D thinking. DAE still has a long way to go.
The fact that there is currently no DAE model as efficient as
TAE does not mean that will be the case forever. The future
of DAE needs to develop a more efficient syllabus that can
be used at least during natural disasters or emergencies.

What to do in DAE in the future?

Technological possibilities that develop day by day have
an effect on the education of anatomy. The new generation
of students need an anatomical education equipped with
new technologies. It is stated in the literature that quizzes,
competitions, social communication tools, and discussions
that provide a warming up, at the beginning of the lesson
will be useful to increase the efficiency of online trainings
[4, 14]. Some studies have stated that the interaction can
be increased by conducting lessons via YouTube in online
education. They also stated that in-class competition and
excitement can positively contribute to applications such
as Kahoot [21]. According to the results of our study, the
students showed a serious consensus towards the reorganiza-
tion of the course contents of the future DAE on being more
interactive and having visually enriched lessons. Lecturers
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are also trying to increase the efficiency of distance edu-
cation. These attempts require re-adapting to the changing
education system and revising the course contents. A study
revealed that a mix of F2F and online anatomy training puts
an extra burden on educators [6]. However, with these inno-
vations, new necessities will arise, and a well-designed DAE
will incur new costs for the institution.

The use of anatomy education models, coupled with tech-
nology is increasing [19, 26]. Iwanaga et al. made it possible
for participants from different parts of the world to feel like
they are together in the same classroom, with the help of 3D
Virtual Reality (VR) workshop. It has been stated that 3D
VR systems, in which the participants can also intervene,
can increase the participation of students in the course and
facilitate their understanding of surgical procedures and ana-
tomical structures [10]. All these developments reveal that
in the near future, systems integrated with technology will
have a strong place in the education of anatomy.

Conclusion

The results we obtained in our study show that the efficiency
of DAE is low. It is noteworthy that our study was conducted
on only our faculty’s students. The obtained results may have
been affected by many reasons such as teaching methods,
technical competencies, didactic differences, different anat-
omy topics, etc. Controlled national and international studies
in which different education methods are presented to groups
of similar students with the same instructors and to include
the same topics can minimize the misleading factors.

In terms of the efficiency of distance education in the
future, students should focus on self-discipline and self-
study. By organizing online laboratory classes with the par-
ticipation of lecturers as a spectator, an online classroom can
be organized for students to learn by discussing and teaching
each other. Course content should be strengthened with quiz-
zes and online participatory activities. Since the efficiency
of practice-based lessons such as anatomy in distance educa-
tion is lower than those with the need for less practice, the
lesson schedules should be organized taking this factor into
consideration. Also, organizing the theoretical parts of the
courses online and the practical parts of them F2F (hybrid
anatomy education) can be a powerful alternative, that may
meet many of the features that students need to learn. There
is still a crucial requirement to improve both the theoretical
and practical aspects of distance medical education. In this
context, all alternatives should be evaluated and the effects
of a hybrid education style should be investigated.
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