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ABSTRACT

Background: Distance  education  emerged  as  a  potential  solution  to  enhance  access,

standardize content, and facilitate updates. However, student perceptions varied widely. The

COVID-19  pandemic  prompted  a  rapid  shift  towards  distance  education  in  anatomy,

presenting challenges and opportunities for medical students globally. A crucial area of study

is  how distant  learning,  utilized  once  more  during  the  2023 earthquakes,  affects  medical

education and students. This study investigates medical students'  perspectives on anatomy

education in remote and in-person settings.

Materials  and  methods:  This  study  involved  surveying  first  and  second-year  medical

students  to  gather  their  opinions  and  experiences  regarding  distance  and  face-to-face

education.  The  advantages  and  disadvantages  of  anatomy  distance  education  were  then

analyzed based on the students’ responses.

Results: Individuals who preferred traditional in-person education were less inclined to utilize

digital resources, whereas those who selected remote education shown a greater preference for

the usage of digital resources (p < 0.001). Similarly, individuals who favored traditional in-

person education exhibited low levels of confidence in  online exams, whereas  those who

preferred remote education shown high levels of confidence (p < 0.001). 



Conclusions: Considering the results of our study and our location in a potentially hazardous

area affected by the North Anatolian Fault line in the Marmara Region of Türkiye, we believe

that our experiences with distance education will help in effectively maintaining the Anatomy

in Medicine education process. 

Keywords: anatomy education, distance education, earthquake, COVID-19, medical students,

challenges

INTRODUCTION

Disasters such as earthquakes profoundly affect medical education, necessitating curriculum

adaptations  and  psychological  support  for  students.  Recent  events,  including  the  2023

earthquakes in Türkiye and the ongoing conflict in Ukraine, have severely disrupted medical

education  institutions.  Similarly,  the  COVID-19  pandemic  has  drastically  transformed

medical  education  and daily  life  [28].  With  the  closure  of  educational  institutions,  many

schools rapidly transitioned to online education [11]. However, this shift posed significant

challenges for educators, who had to balance maintaining educational quality with ensuring

the safety of students and staff. This transition has highlighted both the opportunities  and

limitations of distance education, particularly in anatomy and medical studies.

Distance education in medical training presents both benefits and challenges. Studies suggest

that online learning can enhance student engagement, motivation, and academic performance

[20,  30].  It  provides  flexibility  in  time  and  location,  supports  theoretical  knowledge

acquisition, and proves effective for large-scale professional education [3, 30]. However, it is

widely  acknowledged  that  distance  learning  cannot  fully  replace  traditional  face-to-face

medical  education,  especially  for  acquiring  practical  skills  [26].  Challenges  such  as

technological barriers, feelings of isolation, and increased workloads have been reported [30].

While some studies note high satisfaction among students and educators, others highlight a

preference for in-person instruction [30]. The effectiveness of distance learning in medical

education  varies  across  contexts,  underscoring  the  need  for  further  research  to  develop

optimal strategies [2].

Current distance education platforms have been enhanced to allow students to continue their

studies  in  their  existing  environments  [5].  While  this  approach  ensures  sustainability  in

various fields,  achieving educational  outcomes in health-related disciplines,  particularly in

medicine, remains a significant challenge. In medical training, including the critical domain of

anatomy,  alternative  methods  such  as  videos  and  digital  atlases  have  been  employed  to

mitigate  the  challenges  of  distance  education  [14,  17].  These  adaptations  aim  to  address



practical training gaps, though their impact on both students and faculty members warrants

further exploration.

This study investigates the perceptions of preclinical medical students regarding distance and

face-to-face anatomy education. By identifying the challenges and preferences associated with

these modalities, we aim to propose solutions to current issues and enhance preparedness for

future  transitions  to  distance  education,  ensuring  the  continuity  and  quality  of  medical

training.

MATERIALS AND METHODS

The study was carried  out  by  applying an  online  questionnaire  in  which  1st and  2nd-year

students of Tekirdağ Namık Kemal University, Faculty of Medicine voluntarily participated.

Necessary permissions were obtained for the study.

A questionnaire was created that the students who participated in the survey could fill out

anonymously, without being asked for any information that could reveal their identity, so that

they could  answer the questions  without  any concern.  The collected  responses  were then

exported in an Excel file and organized for analysis. Statistical analysis was performed by

using the Mann–Whitney U-Test and Chi-Square test in IBM SPSS (version 26) software, and

values lower than p  0.05 were considered significant.˂

RESULTS

First-year students’ survey results

The study included 135 first-year students (53 males, 82 females) with an average age of

19.76 years (± 1.52). No significant age difference was found between male (19.8 ± 1.3) and

female (19.7 ± 1.7) students (p = 0.73) (Fig. 1).

Regarding school preferences, first-year students ranked the institution they attended as their

seventh choice on average (6.67 ± 4.60). Female students prioritized this school significantly

more than male students (p = 0.006).

Male students exhibited greater confidence in online exams compared to female students, with

mean  ranks  of  79.29  and  60.70,  respectively  (p  =  0.007).  Male  students  also  showed  a

stronger preference for remote delivery of theoretical courses compared to female students (p

= 0.009), however, this difference was not observed for practical courses (p = 0.09).



Students who reported difficulties with distance education expressed negative opinions about

preferring it over face-to-face education (Tab. 1).

No significant gender difference was found in the use of digital resources among first-year

students (p = 0.101) (Fig. 2). Correlation analysis revealed a significant positive relationship

between the use of digital resources and confidence in online exams with the preference for

processing theoretical and practical courses through distance education (Tab. 2).

Second-year students’ survey results

The study included 110 second-year students (45 males, 65 females) with an average age of

20.84 years (± 0.89). No significant age difference was found between male (20.98 ± 0.99)

and female (20.74 ± 0.82) students (p = 0.18) (Fig. 3).

Second-year students, regardless of gender, ranked their school preference similarly (males:

9.84 ± 4.79, females: 9.18 ± 3.97, p = 0.45).

No significant gender differences were observed among second-year students in preferences

for face-to-face theoretical (p = 0.68), remote theoretical (p = 0.11), face-to-face practical (p =

0.95), or remote practical courses (p = 0.24). Similarly, no differences were found in their

attitudes  toward remote versus  face-to-face  education  in non-anatomy courses (p = 0.36),

digital resource usage (p = 0.77), or confidence in online exams (p = 0.13).

As  with  first-year  students,  second-year  students  with  difficulties  in  distance  education

expressed negative opinions about preferring it over face-to-face education (Tab. 3).

When asked to evaluate face-to-face and online courses based on past experiences, second-

year students rated face-to-face courses higher for both theoretical and practical sessions (Fig.

4).

Correlation analysis indicated that second-year students’ use of digital resources and trust in

online  exams  correlated  negatively  with  their  experiences  in  face-to-face  education.

Additionally, negative correlations were observed between preferences for face-to-face and

online methods for theoretical (r = –0.609) and practical (r = –0.447) courses (Tab. 4).

Qualitative feedback

In response to an open-ended question, students highlighted that while distance education was

a  necessity  during  the  pandemic,  theoretical  courses  were  suitable  for  online  delivery.

However,  they  expressed  that  laboratory  courses  lacked  sufficient  teaching  quality  when

delivered online and should, therefore, be conducted face-to-face.



DISCUSSION

Anatomy is a cornerstone of medical education, traditionally delivered through instructor-led

theoretical  and  practical  courses.  In  recent  years,  there  has  been  a  growing  interest  in

integrating  student-centered  and asynchronous learning methods,  such as video recordings

and textbook readings, into the curriculum. However, a significant concern with asynchronous

learning is the potential  difficulty in comprehending the three-dimensional relationships of

anatomical structures. Studies suggest that mixed reality technologies may help overcome this

challenge by enabling the study of anatomy and functional relationships without increasing

cognitive load [21].

Distance  education  offers  several  advantages,  including  improved  access  to  information,

standardized  content  delivery,  easy updates,  accountability  through recorded sessions,  and

increased student motivation to engage actively [9, 29]. Research has shown that the diversity

of materials  used in online education can sometimes surpass those in face-to-face settings

[16]. Furthermore, distance education has the potential to address faculty shortages, expand

the reach of medical educators, and enhance productivity, particularly in low- and middle-

income countries [15].

Despite these benefits, many studies highlight challenges and negative perceptions of online

learning among medical students. In India and Pakistan, students reported dissatisfaction with

online education [1]. Similar concerns were raised in Indonesia, where students cited a lack of

interaction, difficulty concentrating, and challenges in understanding online lessons [12]. In

India,  additional  issues  included  the  lack  of  appropriate  technological  devices,  internet

connectivity, study materials, and time management skills, as well as reduced motivation [31].

In contrast, a study in China found that anatomy educators were willing to continue online

teaching  post-pandemic,  following the  increased  adoption  of  distance  learning  during  the

pandemic [10].

In Spain, video-based teaching significantly improved students' understanding of theoretical

anatomy content [27]. However, studies in Türkiye revealed concerns among nursing students

about the efficiency of distance education (83.5%), unequal access due to limited resources,

and  the  inadequacy  of  remote  theoretical  (56.4%)  and  practical  (76.4%)  courses  [19].

Similarly, university students expressed dissatisfaction with distance education, considering it

a temporary alternative to face-to-face learning, and raised concerns about technical problems

and its limited societal benefits [18]. 



A similar  study  highlighted  that  distance  education  is  perceived  as  less  effective  than

traditional  face-to-face  learning,  with  students  expressing  dissatisfaction  with  video-based

application  courses  and  reporting  that  distance  education  does  not  save  time  [22].  The

findings  from our  survey align  with  these  observations,  as  students  similarly  indicated  a

preference for face-to-face education and expressed comparable concerns.

Additionally,  a  study  conducted  in  our  country  revealed  that  while  33.8% of  university

students considered distance education sufficient, 74.1% believed it negatively impacted the

quality of education.  The same study reported that students commonly relied on YouTube

(50.4%), electronic encyclopedias (27.3%), textbooks (57.6%), electronic books (54%), and

electronic libraries (21.6%) as their primary learning resources during distance education [6].

These insights emphasize the mixed reception of distance learning, with students recognizing

its  potential  for  resource  accessibility  while  critiquing  its  limitations  in  maintaining  the

quality of education and engagement levels compared to traditional methods.

In a recent study, it was stated that online anatomy practical education has no advantage or

disadvantage  against  academic  success  compared  to  in-person  education  and  can  be  an

alternative learning platform  [25].  Further studies emphasize that both practical (74%) and

theoretical  (61%) anatomy education are perceived as insufficient  when conducted online.

Students expressed a preference for theoretical content to be partially remote and practical

training to be face-to-face [34, 35]. A study in Singapore, however, reported high satisfaction

with  online  anatomy education  facilitated  via the  “Zoom” application  (85.5%) [32].  This

contrasts with experiences at  our institution,  where the BigBlueButton platform's one-way

communication model may have contributed to student dissatisfaction.

Both synchronous and asynchronous modes of distance education have unique advantages and

limitations.  Synchronous lessons allow for  real-time interaction,  immediate  feedback,  and

reduced isolation through group work but may suffer from time constraints and technological

challenges.  Asynchronous  lessons,  while  flexible  and  accessible,  can  create  feelings  of

isolation, lack immediacy in feedback, and be unsuitable for practical training [13].

In  anatomy  education,  autopsy,  as  well  as  dissection,  provides  a  significant  benefit  in

understanding  normal  and  pathological  conditions.  Unfortunately,  since  the  pandemic,

autopsies have been performed less frequently throughout the European Union countries and

their  place  in  medical  education  has  decreased.  In  a  study  conducted  in  Finland  [24],

autopsies were found to be of great educational importance for students, while the lack of the

emotional aspect of virtual autopsies was mentioned. As in cadaver dissection, the situation in



autopsies shows the importance of the emotional  aspect  of the learning experience of the

student’s one-to-one participation.

Anatomy education requires specific adaptations to leverage the strengths of distance learning

while addressing its limitations. Technologies such as virtual reality, 3D printing, and virtual

anatomy tables show promise but are not yet widely implemented despite student interest [8,

33]. Moreover, exam security during online assessments remains a critical concern, as it is

difficult to prevent unauthorized assistance.

The pandemic underscored the necessity of distance education but also highlighted gaps in

preparation and material development. Students often relied on pre-recorded videos, which

lacked the interactive classroom environment, leading to diminished engagement. Institutions

must  use  student  feedback  to  refine  online  anatomy  education,  ensuring  that  future

adaptations meet both student needs and educational objectives [7, 23, 33].

Blended  learning  approaches,  combining  online  theoretical  instruction  with  face-to-face

practical  sessions,  are  increasingly  recommended  for  post-pandemic  education.  Such

strategies balance flexibility with the hands-on experience critical for anatomy training [4, 23,

33]. While distance education is unlikely to replace face-to-face learning entirely, it serves as

a valuable complement, particularly in times of crisis.

CONCLUSIONS

Given our location in a seismically active region along the North Anatolian Fault line in the

Marmara  Region  of  Türkiye,  our  experiences  with  distance  education  provide  valuable

insights  into  the  maintenance  of  the  continuity  of  anatomy  education  under  challenging

circumstances.

The pandemic has highlighted the necessity of flexibility and innovation in medical education,

particularly in anatomy, where both theoretical knowledge and hands-on practical experience

are  indispensable.  While  distance  learning  offers  numerous  advantages,  including

accessibility  and  flexibility,  it  also  presents  unique  challenges  that  must  be  addressed  to

uphold the quality of education.

To navigate these complexities, a balanced approach that integrates the strengths of distance

learning  with  the  irreplaceable  benefits  of  in-person  training  is  essential.  This  requires

collaborative  efforts  among  educators,  institutions,  and  stakeholders  to  develop  robust,

adaptive  educational  strategies.  By  addressing  student  concerns,  leveraging  emerging

technologies, and ensuring equitable access to resources, we can enhance the effectiveness

and resilience of anatomy education in the face of future disruptions.
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Table 1. P values of statistical comparison of first year survey results.

1st years Remote_vs_F2F_

Non_anatomy

Problem_during_remote_teachin

g
Gender 0.506 0.054
Remote_vs_F2F_non_anatomy 0.019

Table 2. Correlation analyses of first-year students survey results.

Remote

theoretical

Remote

practical

Trust online

exams
Digital

sources

–0.664** –0.737** –0.545**

Remote

theoretical

0.840** 0.677**

Remote

practical

0.625**

**Correlation is significant at the 0.01 level (2-tailed).
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Table 3. P values of statistical comparison of the second year students survey results.

2nd years Remote_vs_F2F_

non_anatomy

Problem_during_

remote_teaching
Gender 0.69 0.38
Remote_vs_F2F_non_anatom

y

< 0.001

Table 4. Correlation analyses of second year students survey results.

Remote

theoreti

cal

F2F

practica

l

Remote

practica

l

Digital

sources

Trust

online

exams
F2F

theoreti

cal

–0.609** 0.530** –0.529** –0.455** –0.499**

Remote

theoreti

cal

–0.271** 0.768** 0.576** 0.609**

F2F

practica

l

–

0.447**

–

0.402**

–

0.266**

Remote

practica

l

0.693** 0.560**

Digital

sources

0.459**

**Correlation is significant at the 0.01 level (2-tailed).



Figure 1. First-year students’ demographic information.



Figure 2. First-year students’ survey results.



Figure 3. Second-year students’ demographic info.



Figure 4. Second-year students’ survey results.




