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Abstract
Aim: The coronavirus disease 2019 (COVID-19) has become a rapidly spreading pandemic all over the
World. Social isolation is the most effective prevention option after vaccination. Many habits have
changed in our lives due to social isolation during the pandemic. In terms of education, globally, the
traditional education system has turned into an online education system. Physiology is a compulsory
course that has an important place in health education and is a fundamental science for understanding
pathophysiology, health assessment, and pharmacology. With the transition to the online education
system, it is necessary to determine the effectiveness of physiology education. The aim of this study is to
determine the effectiveness of online education and face-to-face education on students in physiology
education and to measure students' satisfaction.
Methods: The research was conducted with 916 students studying at 29 universities in different provinces
of Tiirkiye through an online survey. This survey was self-designed based on a 3-point Likert scale. The
survey was applied to 50 students and the questions in the form were finalized according to the answers
received. The answers given were grouped under the four titles of Demographic Information, Educational
Information, Access to Online Education and Perspective on Online

Keywords: Education in Physiology. The obtained data were interpreted by being
COVID-19, Physiology subjected to statistical analysis.
Education, Medical Results: In the comparison of online education and face-to-face education,

Education, Online

Education, Face-to-Face the preferences of the students h_ave been_ face-to-fa_ce educajti(.)n. The
Education number of students who consider online education sufficient in

understanding physiology lessons, in general, are few (=242, 26.4%), those
Anahtar sozciikler: who see it incompletely are more (n=367, 40.1%), while 1/3 gave neutral

COVID-19, Fizyoloji : - 0 - . .
Egitimi, Tip Egitimi, views (n=307, 33.5%). The majority of participants have the opinion that

Uzaktan Egitim, Yiiz- "face-to-face education is more effective in terms of increasing knowledge
Yiize Egitim in physiology education compared to online education" and “It is more
difficult for me to focus on physiology courses during online education
. compared to face-to-face education”.

f(l;?)mlt.:%?i'hlig'()7'2022 Conclusions: The perceived stress level of medical school students who
Accepted: 08.09.2022 experienced the summative type online exam for the first time was found to
be high before and after the exam. Online exam methods will be a field that
is frequently applied and developed in the coming years. For this reason, there is a need for more studies

in which the factors that cause stress in medical students during online exams are determined.
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Ozet

Amag: Koronaviriis hastaligi 2019 (COVID-19), tiim diinyada hizla yayilan bir pandemi haline gelmigtir.
Sosyal izolasyon, asi tedavisinden sonraki en etkili onlem se¢enegidir. Pandemide sosyal izolasyona bagl
olarak hayatimizda bir¢ok aliskanlik degiskenlik gostermistir. Egitim agisindan da kiiresel olarak,
geleneksel egitim sistemi ¢evrimici bir egitim sistemine doniigmiistiir. Fizyoloji, saghk egitiminde onemli
bir yere sahip olan ve patofizyoloji, saglik degerlendirmesi ve farmakolojiyi anlamak i¢in gerekli olan bir
temel bilim zorunlu dersidir. Online egitim sistemine gegisle birlikte fizyoloji egitiminin etkinliginin
belirlenmesi gerekmektedir. Bu ¢alismanin amact, fizyoloji egitiminde uzaktan egitim ve yiiz-yiize egitimin
ogrenciler tizerindeki etkinligini belirlemek ve 6grenci memnuniyetini él¢mektir.

Yontem: Arastirma, Tiirkiye'nin farkli illerindeki 29 iiniversitede 6grenim géren 916 6grenci ile ¢evrimici
anket yoluyla gergeklestirilmistir. Bu anket, 3'lii Likert élcegine gore arastirici tarafindan tasarlanmustir.
Hazirlanan anket formu 50 ogrenci iizerinde uygulanmis ve alinan cevaplara gére formda yer alan
sorulara son hali verilmistir. Verilen cevaplar demografik bilgiler, egitim bilgileri, online egitime erisim
ve fizyolojide online egitime bakis agisi olmak iizere 4 bashk altinda toplanmistir. Elde edilen veriler
istatistiksel analizlere tabi tutularak yorumlanmistir.

Bulgular: Online egitim ile yiiz yiize egitim karsilastirildiginda égrencilerin tercihleri yiiz yiize egitim
olmustur. Fizyoloji derslerini anlamada ¢evrimigi egitimi yeterli bulan ogrenci sayisit genel olarak daha
az (n=242, 26,4%), eksik gorenler daha fazla (n=367, 40,1%) hesaplanmus; 1/3’ii (=307, 33,5%) ise
tarafsiz goriis bildirmistir. Ogrencilerin cogunlugu “yiiz yiize egitimin ¢evrimici egitime gore fizyoloji
egitiminde bilgi artirmada daha etkili oldugu” ve ““Cevrimi¢i egitimde fizyoloji derslerine odaklanmanin
yiiz yiize egitime gore daha zor oldugu’” goriisiindedir.

Sonug: Tiim diinyada egitim sistemi bu COVID-19 pandemisinden ciddi sekilde etkilenmis ve alternatif
ogrenme yontemleri ile devam etmigstir. Fizyolojide ¢evrimigi egitim, ozellikle 6grenciler icin derslere
istedikleri zaman ve istedikleri yerde katilabildikleri i¢in avantajlidir. Yiiz yiize egitim modelinde ise
agrenciler fizyoloji egitiminden daha fazla verim almaktadr. Giiniimiiz kosullarinda online egitim én
plana ¢iktigi i¢in online egitimin dezavantajlarina odaklamlmasi ve bu engellerin kaldirilmasi i¢in gerekli
adimlarin atilmasi 6grencilerin online egitime bakig agisint olumlu yénde etkileyecektir.

INTRODUCTION

Corona Virus Disease 2019 (COVID-19), physiology, anatomy and biochemistry

which was first seen in China, was declared a
pandemic on March 12, 2020 (1). The COVID-
19 pandemic has shaken humanity to its core.
During COVID-19 pandemic, the most
effective preventive criterion after vaccination
is social distance. Many countries have taken
full closure measures in order to implement
social distance. Due to this situation, the closure
of schools and universities has made education
uncertain at all levels (2). The COVID-19
pandemic  has  caused changes in
education/training activities all over the World.
The pandemic has caused a sudden transition
from traditional face-to-face education to online
education in education systems, especially in
medical faculties (1). In addition practical
courses in health sciences education, especially
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laboratories in medical education, it has clinical
and bedside education that requires physical
contact with faculty and student. This is a
determinant of perceived attitudes towards e-
learning (3). Physiology is a compulsory course
that has an important place in health education
and is a fundamental science for understanding
pathophysiology, health assessment, and
pharmacology (4).

Since the COVID-19 is highly contagious,
making it difficult to attend classes in the face-
to-face education system, the patient-based and
theoretical/practical-based medical education
process was affected. One of the effective
methods to overcome this obstacle is to make
live online video lessons (5). Most medical
schools have quickly adapted to online courses,
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with live clinical contact shifted to the virtual
space. However, they have expressed concerns
about clinical internships and evaluations at
some universities (6).

Evidence shows that online education can play
an effective role in active learning. With the
transition ~ from  traditional  face-to-face
education to online education, various
challenges arise for students as well as
educators. Therefore, it is imperative to
understand students' satisfaction with online
education for the effective implementation of
the online education model (1). Online
education has difficulties, such as the educator's
ability to prepare an effective lesson and at the
same time fail to provide a suitable environment
for the student's dedication and commitment
™.

The online education model has taken an
effective role in the teaching and learning
process during the COVID-19 pandemic.
However, students' satisfaction is extremely
important in the effective implementation of
online education, especially in institutions
where it is newly adopted. It is not yet known to
what extent the online education model, which
became active during the epidemic, is effective
in physiology, one of the health sciences. The
aim of this study is to investigate how effective
the online education model is from the point of
view of the students in physiology teaching and
to what extent the students are satisfied with the
online education model.

METHODS

This study was conducted with active
undergraduate students studying in faculties
providing physiology education (medical
school, dentistry, nursing,  midwifery,
physiotherapy and  rehabilitation  (PR),
veterinary and others) in existing universities in
Tiirkiye by using the online survey (Google
forms) method. Ethical approval was obtained
from Aksaray University Human Research
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Ethics Committee (Protocol no: 2021/04-91,
Date: 26.04.2021).

The study was conducted with 950 students
studying at 29 universities in different cities of
Tirkiye. All  the students voluntarily
participated in the survey. At the beginning of
the survey, consent was obtained from the
"informed consent form". A blank question was
added to the study as a control and the
participants were asked not to answer this
question. 34 participants who marked the blank
question were excluded from the study. The
study was completed with 916 participants. This
online survey was carried out from May 17 to
July 07, 2021. This survey was self-designed
based on 3-point Likert scale. The survey was
pre-tested on 50 students for standardization.
Some of the questions in the online survey were
modified from a survey prepared by Baczek et
al (8).

The answers given were grouped under the titles
of "Demographic Information, Educational
Information, Access to Online Education and
Perspective  on  Online  Education in
Physiology". Age and gender information of

students  were  requested under the
“’Demographic Information’” title. Under the
title of “’Education Information’’, the

information of the university, faculty, and class
was requested. Under the “’Access to Online
Education’” title, information about the
electronic device used, the advantages and
disadvantages of online education were asked.
14 questions were asked under the title of
“Perspective on  Online Education in
Physiology’’. Totally, 22 questions were asked
under these 4 titles.

IBM SPSS Statistics for Windows, Version
26.0. (Armonk, NY: IBM Corp ) (9) package
program was used to evaluate the data obtained
for this study. For summarizing all analysis
results, frequencies with percentages were used
for categorical variables.
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RESULTS

Demographic Information and Educational
Information

Age range findings of the participants in this
study, 65.6% (n=601) were in the 17-20 age
range; 31.9% (n=292) were in the 20-24 age
group; 2.5% (n=23) are in the 25 years and over

females (68%, n=623) (Table 1).

The highest proportion of the study participants
were from B.Sc. Medical School (36%, n=330)
and 1st and 2nd academic years i.e. 64.7%,
n=593 and 26.3%, n=241 respectively. The
educational information of the participants is

group. The majority of the students were  givenin Table 1.
Table 1. Demographic and Education Information of the Participants
n %
17-20 601 65.6%
Age 21-24 292 31.9%
>25 23 2.5%
Gender Male 293 32.0%
Female 623 68.0%
Medical School 330 36.0%
Dentistry 37 4.0%
PR 39 4.3%
Faculty Nursing 96 10.5%
Midwifery 54 5.9%
Veterinary 107 11.7%
Others 253 27.6%
1 593 64.7%
2 241 26.3%
Class 3 52 5.7%
4 21 2.3%
5 9 1.0%

Perspective Online  Education in
Physiology

About the advantages of online education, most
of the students agree on "Accessing the courses
registrations wherever | want later". Among
online education advantages, the lowest yes
response is the “’More comfortable interaction

in online courses’” (Table 2). The participants

on

were able to tick more than one option.

Similar to each other, the answer to the 6
questions we asked to determine the
disadvantages of online education were mostly
“’yes’” (Table 2). The participants were able to
tick more than one option to fill out this
question.

Table 2. Advantages and Disadvantages of Online Education

n %

Easy access to online course materials No 508 55.5%

Yes 408 44.5%

o Learning at my own pace No 490 53.5%
% Yes 426 46.5%
E More comfortable interaction in online courses \l(\leos 88333 99012;?
2 Accessing the courses registrations wherever | want No 117 12.8%
later Yes 799 87.2%

The environment in which I listen to the lecture is No 517 56.4%
comfortable Yes 399 43.6%
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n %

Disadvantages

. . . No 321 35.0%

Low interaction with the teachers Yes 595 65.0%
. No 256 27.9%
Technical problems Yes 660 72.1%
. . . No 326 35.6%

Low interaction with the classmates Yes 590 64.4%
Poor learning opportunities in out-of-universit No 368 10.2%
g opp y Yes 548 59.8%

- No 299 32.6%

Lack of discipline study Yes 617 67.4%
Social isolation No 206 S
Yes 450 49.1%

In the comparison of online education and face-
to-face education, the preferences of the
students have been face-to-face education. The
majority of participants have the opinion that
"face-to-face education is more effective in
terms of increasing knowledge in physiology
education compared to online education” and “It

is more difficult for me to focus on physiology
courses during online education compared to
face-to-face education”. The preferences of the
participants about the comparison of online
education and face-to-face education are shown
in Table 3.

Table 3. The Preferences of the Participants About the Comparison of Online Education and Face-

To-Face Education in Physiology Education

n %
Disagree 446 48.7%
inme edugatlon is more effectlve_ than fgce-to-face ed'ucatlon Neutral 351 38.3%
in terms of increasing knowledge in physiology education.
Agree 119 13.0%
Disagree 167 18.2%
!:ace-to-fact_e educa_tlon is more eff_ectlve t_han online edycatlon Neutral 254 27.7%
in terms of increasing knowledge in physiology education
Agree 495 54.0%
Disagree 275 30.0%
I enjoyed the physiology classes | took with online education Neutral 320 34.9%
Agree 321 35.0%
Disagree 349 38.1%
Teqchers expl_aln the physiology lesson more effectively in Neutral 207 24.4%
online education
Agree 160 17.5%
Disagree 285 31.1%
Video lectures are effective in practical physiology lessons Neutral 317 34.6%
Agree 314 34.3%
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n %
Disagree 388 42.4%
With online education, my interest in physiology has increased Neutral 346 37.8%
Agree 182 19.9%
Disagree 367 40.1%

In general, online education is sufficient for me to understand o
physiology courses Neutral 307 33.5%
Agree 242 26.4%
Disagree 179 19.5%

It is more difficult for me to focus on physiology courses o
during online education compared to face-to-face education Neutral 221 24.8%
Agree 510 55.7%
Disagree 460 50.2%
Wlth_ the transition to olnllne education, my performance in Neutral 335 36.6%

physiology courses has increased
Agree 121 13.2%
Suggested ones in order to make the (Prezi, etc.), adding more images to

presentations more understandable for students  presentations. In addition, the majority of
in online education; Adding videos to  students think that the duration of one lesson is
presentations, alternative presentation programs  sufficient in online education (Table 4).

Table 4. Suggestions About Presentations and Duration of Courses

n %
. . . No 179 19.5%
Adding videos to presentations Yes 737 80.5%
. . . No 498 54.4%
Alternative presentation programs (Prezi etc.) Yes 418 45 6%
. . . No 227 24.8%
Adding more images to presentations Yes 689 75.20%
. - . - . Disagree 174 19.0%
Z(;]chltji:)%tli%np(gyasif)ﬁ)sggled course is sufficient for online Neutral 274 29.9%
) Agree 468 51.1%

i 0,
The duration of a course determined for online education in Disagree 412 45.0%
physiology should be increased. Neutral 307 33.5%
Agree 197 21.5%

Access to Online Education

(n=642, 70.1%). The majority of the students

The majority of the participants made an access  stated that they regularly attend online courses

with the computer to online physiology courses  (Table 5).

Table 5. Participation Status of Participants in Online Training

n %
- . . . Computer 642 70.1%
v ool e YO Smanore
particip ' Tablet 35 3.8%
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n %

. . . No 97 10.6%

| regularly attended live classes in online
education for physiology lessons Yes 504 55.0%
phystology : Sometimes 315 34.4%

DISCUSSION

COVID-19 infection caused by the new type of
coronavirus  (SARS-CoV-2) has quickly
become a global public health problem (10). As
of 16 Aug 2022, infected patients were present
in 222 countries, and there were > 590 million
confirmed cases, with more than 6.4 million
fatalities (11).

The COVID-19 pandemic situation is more
serious and lasted longer than the recent
pandemic situations. It has brought about many
important changes in our lives. The education
system all over the world has been seriously
affected by this COVID-19 pandemic and has
continued through alternative learning media
and technology. Among these, the online
education system has come to the fore. Medical
education, unlike many other faculty education,
it has clinical and bedside education that
requires physical contact with faculty and
student. In this study, we share the opinions of
students who took physiology courses,
especially medical students, on online education
during the COVID-19 pandemic.

One of the major obstacle to the success of
online education in low- and middle-income
countries is the inability of financially
disadvantaged students to have smart devices
(Laptops, Tablets and Smartphones) to access
online teaching-learning (12). Since Tiirkiye is
a developing country, it is one step ahead of the
countries mentioned in this regard. In our study,
it was determined that all of the students had a
smart device, especially a computer/laptop, to
access online education.

The students' perspective on online learning
depends on a variety of factors, such as the
content, the platform's user interface, the
learning community, and learning performance.
Satisfaction with the faculty also significantly
affects online course results (13). It has been

determined that most of the students regularly
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follow both theoretical and practical physiology
courses. This findings show that students care
about physiology courses regardless of the
faculty they study. However, there are some
criteria  regarding the advantages and
disadvantages that affect students' participation
in online education.

The efficiency of learning is important for
medical students, given the abundance of course
materials they have to deal with. Online
education provides this efficiency and is a factor
that draws students to external electronic
resources and interactions outside the classroom
environment.  In  electronic  resources,
previously known topics can be skipped and
unknown topics can be repeated over and over
(14). A great majority of the students (9 out of
10 students) stated that the most important
advantage of online education is "the ability to
access the course records later and from
anywhere". In this context, it should be taken
into attention that this situation can greatly
affect the students' view of the online course, as
students learn the course content more than once
and wherever they want.

When asked about the extent to which they were
satisfied with the physiology online education
in general, 26.4% of the students stated that they
were satisfied, and almost one out of every three
students gave an neutral opinion. Almost half of
the students stated that they were not satisfied
with the physiology online education in general.
The reason for this situation can be considered
as the technical inadequacy of this online
education system and the insufficient level of
student-student or student-teacher interaction.
Student-student and student-teacher interaction
was seen by Binks et al as an important factor
for student participation in courses. Being able
to interact with educators can make an

important contribution to online education.
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Interaction and social learning are elements that
we argue are essential to create the experience
the modern medical student seeks (14).

The main factors affecting online education's
general trend are poor instructional design,
inadequate internet connectivity, or audiovisual
media quality (15). In terms of interaction,
teachers should consider options to prepare
presentations more effectively (add more
images, add videos, alternative presentation
programs, etc.), as well as increase interaction
such as question and answer. As the students
stated in the study, they expect such additions in
the presentations and thus the presentations will
be more interesting for them.

In a study by Snekalatha et al., according to the
feedback they received from students, it was
found that "the home environment was felt to be
more distracting than the classroom and was not
considered suitable by many students to take
online exams" (16). According to the feedback
they received from the students, Tuma et al
found that "online learning is difficult compared
to face-to-face learning and requires moderate
technical skills" (15). Most of the students,
while participating in online education from out
of school environment, faced the problem of
focusing due to the distractions around them,
whether from family or from the environment.
The difficulty for students to interact with their
teachers, thus losing their focus, also dampens
the excitement from clinical practice in
medicine (17). More than half of the students
stated that they had difficulty focusing on the
lesson during online education. As the reasons
for this situation, as stated by the students in the
disadvantages of online education may be that
students have poor learning opportunities in
out-of-university, lower interaction with their
teachers and classmates, and lack disciplinary
study. More than ever, it is recommended that
teachers use additional tools that encourage and
motivate students to study. In the same way,
while planning online learning, some effective
pedagogical factors should be taken into
account, such as providing greater interaction
Tip Egitimi Diinyas1 / Eyliil-Aralik 2022 / Say1 65

between students and educators, facilitating
active learning, and providing more educational
support than usual (18). In order to overcome
the obstacles that occur in the education system
due to social isolation, students should also
strive to adapt to both synchronous and
asynchronous activities with the educators. It is
recommended that students study the subject
before online courses and create a disciplined
program for themselves. Accordingly, there
may be an increase in their performance, which
decreased with the transition to online
education, which the general majority of the
participants stated.

This study provides important practical
information on how to further increase
satisfaction and commitment to online

education in physiology in developing countries
such as Tirkiye. In this sense, university
administrations and policymakers should
promote the online learning system among
students and teachers, especially solve problems
such as technical infrastructure problems, and
make arrangements to facilitate a gradual
transition from traditional learning to online
learning.

This study was conducted with 916 students.
We found that these students who took
physiology education mostly showed similar
attitudes and desires about online education.
However, this study was conducted in only one
country (Tiirkiye). For this reason, the data
obtained cannot be generalized for other
countries. The obtained data about the
advantages and disadvantages of online
education needs to be confirmed by studies to
be carried out in different country.

CONCLUSIONS
As a conclusion, in many countries, there has
been a rapid transition from traditional face-to-
face education to online education in order not
to disrupt education. Getting feedback on
physiology online education from students will
make a significant contribution to the successful
execution of physiology online education.
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According to the feedback received from the
students, the online education system is
considered advantageous in that they can attend
the classes whenever and wherever they want.
However, online education is seen as a
disadvantage especially due to the lack of
technical infrastructure, lack of interaction, and
social isolation comparing to face-to-face
education. The factors that affect the students'
perspective on online education in general are
the technical infrastructure, the teaching style of
the teachers, the student-teacher and student-
student interaction. These factors should be
evaluated together in order for students to adopt
online education and increase their satisfaction.

Practice Points

1. In the comparison of online education and
face-to-face education, the preferences of the
students have been face-to-face education.

2. Online education plays an important role in
the continuity of the education system in the
COVID-19 era.

3. Online education is advantageous because
students can reach online education whenever
and wherever they want.

4. Due to the "low interaction" and "social
isolation”, it was difficult for the students to
focus on the courses.

5. Trainer' focus on education, especially in a
way that will increase interaction, will increase
focus and success in online education.
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