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Abstract
Introduction. The study aim was to establish physiotherapy students' opinions about anatomy education, to explore attitudes
towards studying anatomy, and thus to evaluate possibilities to improve anatomy education.
Methods. Second-year physiotherapy students (98 females, 57 males) voluntarily participated in this study. Data were ob-
tained by a questionnaire, which consisted of 35 questions.
Results. The participants' mean age was 22 + 1.77 years. The grade point average of females was higher than that of males
(p = 0.001). Although the study duration per week and grade point average were moderately correlated in females (r = 0.397,
p =0.001), no correlation was determined in males. The statement ‘Anatomy courses motivate me for my carrier' achieved the
highest mean score (1.45 + 0.8). The least mean score (0.21 * 0.2) regarded the association between the given anatomy edu-
cation and clinical practice. For 75.48% of the students, the endocrine system was the most interesting. The musculoskeletal
system was learnt the best (69.03%). Video records and course notes given by the lecturer were the most beneficial studying
materials for practical and theoretical anatomy lectures, respectively (p < 0.05). The textbook recommended by the lecturer
turned out the least beneficial material for both practical (1.74 + 0.82) and theoretical (1.17 + 0.83) anatomy (p < 0.05).
Conclusions. It is anticipated that interactive educators will be more helpful to teach the lessons. Moreover, it seems that
anatomy education in physiotherapy and rehabilitation departments may need revisions to enhance students' motivation and

improve academic learning.
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Introduction

Anatomy is defined as a visual science of studying the
normal shape and structure of organs, the locations of the
organs, and the structural and functional relationships be-
tween them [1]. It plays avery important part in the founda-
tion of healthcare education. It is a fact that healthcare pro-
fessionals require a good knowledge of anatomy to be better
in their fields [2]. Anatomy is a discipline taught to students
of medicine, dentistry, and health sciences in the first year of
their education. It is also the basis for medical terminology
and clinical sciences [3]. In some professions allied to medi-
cine, such as physiotherapy, students gain a profound under-
standing of anatomy in practice, probably as a result of their
experiences in extensive peer examination and living anatomy
during the course of the programme [4].

In Turkey, the extent of a bachelor’s degree in physiother-
apy is 240 ECTS points, standardized for 4 years of full-time
study, and the timing for anatomy inclusion in the curriculum
varies between faculties (4-6 hours aweek). Anatomy istaught
to physiotherapy students in their first year at the university.
It is one of the basic medical sciences, and the course is com-
pulsory in the physiotherapy and rehabilitation curriculum.
Physiotherapists know the range of gross anatomical knowl-
edge required for safe and effective clinical practice [5-7].
At Hasan Kalyoncu University, physiotherapy students com-
plete an anatomy curriculum consisting of theoretical lectures
at classroom and practical lectures in laboratory during their
first year. The curriculum for each semester is delivered over

14 weeks and includes 4 hours of theoretical lectures and
2 hours of practical lectures with plastic models per week.
Students have anatomy | classes in the first semester and
anatomy Il in the second semester. Specifically, anatomy
| covers the bones, articulations, and the muscular system,
and anatomy Il comprises the circulatory, lymphatic, respira-
tory, endocrine, digestive, urogenital, and nervous systems.

Anatomy knowledge isvery necessary for performing the
physical examination of a patient, making the correct evalu-
ation, and sharing the findings with the patient and the other
health staff [8, 9]. Therefore, excellent anatomy education is
needed for the training of a qualified physiotherapist. Studies
should be carried out to improve and update the anatomy
education which is taught in physiotherapy and rehabilita-
tion departments.

Numerous researchers have investigated the educational
approaches employed within anatomy curricula [10]. But,
studies that examine the anatomy curriculum in physiotherapy
education are rare. It is very important to evaluate feedbacks
obtained from physiotherapy students through surveys and
to reflect the results in the anatomy education process in
the following years.

In this study, the opinions and perceptions of second-
year students of Hasan Kalyoncu University, Department of
Physical Therapy and Rehabilitation, related to anatomy edu-
cation were examined. The aim was to explore the students'
attitude towards studying anatomy and thus to evaluate pos-
sibilities to improve anatomy education. | hope that the study
will contribute to the development of education techniques,
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to the effectiveness of anatomy lectures intended for physio-
therapy students, as well as to an increase in the quality of
education.

Subjects and methods
Participants

Second-year students of Department of Physical Ther-
apy and Rehabilitation, Faculty of Health Sciences, Hasan
Kalyoncu University, participated in this cross-sectional de-
scriptive-analytic and survey-based study. All the data were
collected in September during the 2018/2019 academic year.
The survey questionnaire was implemented among a total
of 155 students (98 females, 57 males), who voluntarily par-
ticipated in the study. It was 37.80% of the whole physio-
therapy student population (155/410) and 95.67% of second-
year students (155/162). The students were motivated by
the fact that they would have an important contribution to
the development of the teaching methods of the course. The
inclusion criteria were having completed the anatomy | and
anatomy Il lectures and having just completed the first year.
These criteria were necessary because the students' atti-
tudes towards anatomy lectures should have been fresh. The
survey was administered by a staff member who did not
deliver the lectures.

Survey structure

ltwas not a standardized instrument and was used as a
guideline for this study as itwas designed to collect data on
physiotherapy students' views about gross anatomy edu-
cation. Data were obtained by a questionnaire, prepared by
the researcher (with 9 years of experience in anatomy edu-
cation) in accordance with the literature. The questionnaire
consisted of 35 closed-ended questions. Likert type scale was
used in 26 questions (from -2 for ‘completely disagree,'
through ‘disagree,' ‘no idea,' ‘agree,' up to 2 for ‘completely
agree'). There was a control question (one of the primary
questions of the questionnaire was duplicated), which showed
if the answers were reliable. The survey included questions
about the demographic characteristics, grade point average
(based on a 100-point scale), thoughts about anatomy edu-
cation, and resources used while studying. The purpose of
the study was explained to the students and hard copies of the
questionnaires were distributed to them. It was optional for
the participants to write their identity for the reliability of the
feedback.

Data analysis

The analysis of data was performed by using the SPSS 21
(IBM Corp., Armonk, USA) statistical package. Descriptive
statistics (mean, standard deviation, frequency, percentage
distribution table) were established. Also, frequency and per-
centage distribution of each Likert type question were calcu-
lated and analysed. Categorical variables were compared
with the chi-square test and expressed as counts and per-
centages. The Kruskal-Wallis H test served to compare the
groups of resources applied to study the practical and the-
oretical part of anatomy. The results of numerical variables
were presented as means + standard deviations and medians.
The Mann-Whitney U test was used to compare numerical
data for the two genders. Spearman correlation coefficient
was employed to determine the relationships between two
numerical variables. The p-value of 0.05 was considered to
be statistically significant.
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Ethical approval

The research related to human use has complied with all
the relevant national regulations and institutional policies,
has followed the tenets of the Declaration of Helsinki, and has
been approved by the Hasan Kalyoncu University Research
Ethics Committee of the Faculty of Health Sciences (decision
No. 2018/11).

Informed consent
Informed consent has been obtained from all individuals
included in this study.

Results

The mean age of the study participants was 22 + 1.77
years (min = 19, max = 26). Descriptive data analysis results
are given as the characteristics profile of the subjects in
Table 1. There was a greater percentage of female stu-
dents (63%).

Overall, 71% of the students stated that they had partici-
pated in both theoretical and practical anatomy lectures. It
was determined that 15% of them had participated in theo-
retical lectures only and 6% had taken part in the practical
part only; 8% of the students had serious attendance prob-
lems. There was no correlation between attendance to the
lectures and grade point average (p > 0.05).

The grade point average of female students was signifi-
cantly higherthan that of male students (p = 0.001). A moder-
ate positive correlation was observed between the grade point
average of female students and study duration in a week
(r=0.397, p = 0.001). There was no significant correlation
between the grade point average of male students and study
duration in a week (r=0.086, p = 0.062).

The responses were scored in the Likert scale, from -2 to
2 points for ‘completely disagree' and ‘completely agree' com-
ments, respectively. First and second highest scores were
pertained to ‘Anatomy courses motivate me for my carrier'

Table 1. The characteristics of study participants (n = 155)

Characteristics n % p
Gender
Female 98 63
0.132
Male 57 37

Grade point average

<49 38 24.5
50-59 37 23.8
60-69 21 13.5
0.028
70-79 33 21.2
80-89 23 14.8
> 90 3 1.9
Study duration in a week
0-1 hour 44 28.3
1-3 hours 32 20.6
0.011
3-5 hours 29 18.7
> 5 hours 50 32.2

p < 0.05 is statistically significant
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and ‘i can easily reach the resources related to this course’
(1.45 £ 0.8 and 1.21 + 0.9, respectively). The lowest score
was ascribed to ‘There is an association between the given
anatomy education and clinical practice’ (0.21 * 0.2). The
results were statistically significant (p < 0.05), but not sta-
tistically significantly different in the two genders (p > 0.05).

The relationship between the participants’ scores for the
duplicated control question was calculated by Pearson’s prod-
uct-moment correlation coefficientasr =0.92, p < 0.01. Thus,
it can be said that the students answered the questionnaire
honestly.

it was determined that 48 (30.96%) students completely
liked to study the theoretical lessons, 23 (14.83%) completely
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did not like, 61 (39.35%) completely liked to study the practical
lessons, and 5 (3.22%) did not like (Table 2). These results
reveal that students more liked to study practical lessons
(1.00 * 0.6).

Students listed their study materials as 5 basic educa-
tional resources for the theoretical part of the anatomy and
5 for the practical part, from the least used to the most. They
made this ranking by giving numerical values between 1 and
5 for the educational materials they used while studying the
theoretical part of the anatomy, and between 1 and 5 for the
practical part. Thus, a mean and standard deviation value was
obtained for each study material. According to this order, the
course notes given by the lecturer are the first among the re-

Table 2. The questionnaire Likert scale items and the students’ responses

Statement

lenjoy studying anatomy

lam interested in anatomy courses

Contents that 1llearned in this course aroused my curiosity
1can easily reach the resources related to this course
1lhave difficulty in learning the course

Anatomy courses motivate me for my carrier

llike studying the theoretical part of anatomy courses

llike studying the practical part of anatomy courses

The theoretical part of anatomy is given at a sufficient level

The practical part of anatomy is given at a sufficient level

e

3 g

k §

Mean + SD p
5 &

Y oog b

s, BT
0 £ 2 a o)
94 19 12 15 15 1.01 £+0.4 0.001
88 22 16 19 10 1.02 +0.5 0.004
74 52 20 4 5 1.17 £+ 0.4 0.112
71 55 21 7 1 121 +0.9 0.003

61 46 13 23 12 0.78£0.4 0.001

96 39 n 7 2 141 £0.9 0.001

48 49 18 17 23 0.52 £+0.6 0.004

61 56 21 12 5 1.00 £ 0.6 0.001
76 21 14 17 27 0.65+0.8 0.001

65 52 15 15 8 09704 0.001

The teaching method of the instructor affects my performance on this course 56 19 36 15 29 0.37+01 0.179
Lack of cadavers in anatomy education constitutes a deficiency in my education 59 13 48 21 14 052+09 0.243
1find sufficient the number of models in the laboratory 36 90 10 10 9 0.21 +0.8 0.003
1find sufficient the time which is given to the theoretical part of anatomy courses 78 33 14 16 14 0.93+05 0.002
1find sufficient the time which is given to the practical part of anatomy courses 69 32 19 30 25 0.58 + 0.6 0.001

1think visuals are very important in anatomy courses
Anatomy is an important subject in physical therapy
It is difficult to understand and retain

Anatomy should only be studied as clinical anatomy
Anatomy is memorized by multiple readings
Anatomy courses motivate me for my carrier*
Anatomy education is very rigid

It is better to learn more practical issues than theoretical ones

Topics should change to be more congruent with physiotherapy practice 36 32 22 21 44
There is an association between the given anatomy education and clinical practice 22 64 26 12 31

There is little association between anatomy education and my future carrier 40 24 45 21 25

Classes are sometimes too long

p < 0.05 is statistically significant; data presented as frequency
* duplicated question

70 32 24 23 6 0.88+03 0.001

60 44 13 24 14 0.72+0.2 0.001

82 30 15 19 9 1.01 £0.2 0.002

72 41 13 14 15 0.90+0.9 0.001

58 17 37 14 29 0.30 £01 0.103

98 39 9 8 1 14508 0.001

86 24 5 21 19 0.88+0.3 0.001

29 32 39 25 30 0.33+0.2 0.070
0.25+01 0.137
0.21 £0.2 0.015
021 £+0.9 0.164

72 65 8 8 2 121 £0.2 0.001
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Table 3. Descriptive statistics of the study materials for theoretical and practical anatomy lectures

Instruction

Course notes given by the lecturer

Please sort the materials that you use
in the practical lessons from the most
beneficial to the least

Anatomical atlas (interactive software)

Video records

Course notes given by the lecturer

Textbook recommended by the lecturer

Please sort the materials that you use
in the theoretical lessons from the most
beneficial to the least

Anatomical atlas (interactive software)

Voice records of the lecturer

KW - Kruskal-Wallis H test
p < 0.05 is statistically significant

Materials

Textbook recommended by the lecturer

Anatomical atlas (book)

Anatomical atlas (book)

Table 4. Systems that students learned the best and worst and found the most interesting

Systems System found the most interesting
Musculoskeletal system 27 (17.41)

Circulatory system 9 (5.80)

Respiratory system 39 (25.16)

Urinary system 58 (37.41)

Genital system 63 (40.64)

Endocrine system 117 (75.48)

Digestive system 34 (21.93)

Nervous system 102 (65.80)

Mean + SD Median KRN
2.37 £ 091 3
1.74 £ 0.82 2
2.58 + 1.21 2 0.042
3.17 £ 1.06 3
3.58 £ 1.12 4
3.88 £ 1.17 3
1.17 + 0.83 2
291 +1.20 2 0.015
2.88 +0.93 2
3.12 +0.30 3
System learnt best System learnt worst p
107 (69.03) 21 (13.54) 0.002
34 (21.93) 112 (72.25) 0.001
23 (14.83) 93 (60) 0.002
52 (33.54) 45 (29.03) 0.147
58 (37.41) 34 (21.93) 0.041
21 (13.54) 27 (17.41) 0.001
41 (26.45) 80 (51.61) 0.003
48 (30.96) 5(3.22) 0.002

p < 0.05 is statistically significant; data presented as frequency and percentage

sources used by the participants while studying the theoretical
part of anatomy, followed by the voice records of the lecturer,
anatomical atlas, interactive atlas, and the textbook recom-
mended by the lecturer (Table 3).

For the practical part of the anatomy, the students ordered
the materials (from the most beneficial to the least) as follows:
course records (video), interactive atlas, atlas (printed book),
course notes (slides), and textbook (Table 3). There were no
gender differences between the rankings (p > 0.05). The par-
ticipants pointed at video records as the most beneficial study
material for the practical part of anatomy (3.58 + 1.12), and
course notes given by the lecturer for the theoretical part
(3.88 £ 1.17) (p < 0.05). The textbook recommended by the
lecturer was found as the least beneficial study material for
both practical (1.74 + 0.82) and theoretical part of anatomy
(1.17 + 0.83).

Overall, 75.48% of the students stated that the most in-
teresting system was the endocrine system. The musculo-
skeletal system was learnt the best by 69.03% of students.
For 72.25% of the participants, the system that they learned
the worst was the circulatory system (Table 4).

Discussion

Student feedback is one of the most common, reliable and
valid methods for assessing the educational effectiveness

[11, 12]. Regular evaluation of students’ opinions about the
anatomy education will contribute greatly to improving the
quality of education, eliminating deficiencies, and developing
new strategies. Therefore, student feedback is important for
achieving the goals in anatomy education [13]. This study
addressed the perception of anatomy education among stu-
dents during the academic year 2018/2019. It was essen-
tially a curriculum evaluation study designed to determine
the students’ attitudes to their anatomy teaching.

There are several studies evaluating medicine faculty stu-
dents’ views about anatomy education [14, 15]. However,
studies investigating the opinions of physiotherapy students
about anatomy education are rare [8, 16, 17]. Physiotherapy
students’ views should be examined, and necessary updates
in education methods and curriculum should be done. Re-
visions may enhance the students’ motivation and, conse-
quently, bring improvements in such fields as academic
learning and class attendance.

Several previous studies have shown that class atten-
dance is an important predictor of grade point average [18].
In a study, however, no statistically significant relationship
between class attendance and students’ grade point average
was identified [19]. Although there are different results in the
literature, no correlation was found between the grade point
average and course attendance among the participants of
the present study.



B. Turhan
Students' perception of anatomy education

As stated in many studies, gender differences in the learn-
ing style, academic ability, and grade point average are gen-
erally expected [20]. In line with the literature emphasizing
gender differences, the grade point average of female stu-
dents was significantly higher than that in males in this study.
Also, a moderate level correlation was found between the
study time in aweek and grade point average in female stu-
dents, but no such correlation was observed in males.

Regardless of whether male or female, today’s students
are comfortable with technology and influenced by its use
[13]. Traditional learning methods and environments are
thought to be inadequate to respond to the divergent expec-
tations of generation Z (born in 1995 or later), born and grown
inthe digital age. For this reason, it has become imperative for
educational institutions to support their curricula with inno-
vations and advanced technology [21, 22]. In the present
survey, students listed their study materials, and the textbook
recommended by the lecturer was found the least beneficial
material for studying both practical and theoretical part of
anatomy. It can be assumed that this result is due to the fact
that generation Z is pleased to use technology rather than
traditional education materials such as books. Moreover, the
participants expressed complaints such as ‘Classes are some-
times too long,” ‘Anatomy education is very rigid,” ‘It is dif-
ficult to understand and retain,” ‘I have difficulty in learning
the course’ (Table 2). It can be thought that these complaints
stem from the fact that generation Z grew up in a very com-
plex media and computing environment, had a very good
grasp and internalization of the Internet. So, traditional anato-
my education methods seem very far from their expectations.

The curricula of all health professional courses have an
important foundation of human anatomy. Especially, physical
therapists are considered referral-based, musculoskeletal-
focused practitioners with a more specialized knowledge of
anatomy [23]. It is also known that the physiotherapy and
rehabilitation curriculum focuses on musculoskeletal anat-
omy [24]. Therefore, the musculoskeletal system is the sub-
ject that physiotherapy students learn best and in fact they
have to learn best. In the present research, the students
stated that the system which they learned the best was the
musculoskeletal system (Table 4). From the results provided
in Table 4, it can be concluded that revisions should be made
in the anatomy curriculum of physiotherapy.

Education with cadavers and dissection is a very conven-
tional method for teaching anatomy [25]. There are many
studies showing that medical education cannot be effective
without cadavers [26]. Nevertheless, some researchers be-
lieve that a well-designed anatomical curriculum without ca-
davers might be as good as or even better than education
with cadavers for learning gross anatomy [27]. In physio-
therapy curricula of many universities, also in Hasan Kaly-
oncu University, anatomy education is carried out without
cadavers. Additionally, in this study, the responses to the
statement ‘Lack of cadavers in anatomy education consti-
tutes a deficiency in my education’ were not found statistically
significant (Table 2).

To sum up, students’ views about traditional anatomy ed-
ucation were examined in this study. The findings of the re-
search may provide different perspectives to the specialists
of anatomy education.

Limitations
The study is limited with the answers of students who

participated in the survey. The collected information is as-
sumed to be true; the subjects involved in the study were
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assumed to give their answers honestly. The gender ratio
may not be reflective of the whole student population. Also,
the sample size of this local evaluation study could be en-
larged in subsequent studies on the physiotherapy curriculum.
This was a cross-sectional study by design but perhaps
could be strengthened by a longitudinal approach, and the
questionnaire could be validated in future studies.

Conclusions

As a result of this study, it is anticipated that interactive
educators would be more helpful to teach the lessons. More-
over, it seems that anatomy education in physiotherapy and
rehabilitation departments may need revisions to enhance
students’ motivation and, consequently, improve academic
learning.
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