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Abstract
Background: Knowledge of anatomy is the basis of medicine and clinical practices. This study aimed to determine factors affecting
anatomy learning from the viewpoint of students at Kermanshah University of Medical Sciences.
Methods: This cross-sectional study enrolled all students at basic sciences stage at the School of Medicine at Kermanshah University
of Medical Sciences in 2016 and 2017. A questionnaire was delivered in classrooms by the researchers with the permission of the
teachers. Data was analyzed in the SPSS-16 software, employing the Mann-Whitney and Kruskal-Wallis tests.
Results: Out of 300 questionnaires, 179 were returned, 71 from male students (39.7%) and 108 from female students (60.3%); 116 (64.8%)
in the third semester, 31 (17.3%) in the fourth, and 32 (17.9%) in the physiopathology level. Significant differences were found between
the viewpoints of male and female students on the following variables: Use of animation, use of moulages, questions based on
references, frequent quizzes, classified tests during the term, and the teachers’ patience, indicating the ‘clear expression of teachers’
with a mean of 4.7 ± 0.47 as the main effective factor. There were significant differences between the mean scores for ‘design of
questions based on the sources’ (P < 0.05) and also between the views of physiopathology students and third-year students (P <
0.05).
Conclusions: Lecture-based education without proper audio-visual aids lacks popularity among students, resulting in a waste of
time and low levels of student learning. Mentioning the clinical aspects and engaging students in clinical issues to improve learning
is paramount.
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1. Background
Knowledge of anatomy is the basis of medicine with
a direct relationship to clinical practices, hence playing
a pivotal role in every therapeutic practice, especially for
surgical specialties (1, 2). In the late 20th century, dissection was the cornerstone of medical education. Similarly
today, determining the exact anatomical location of the
lesion is essential to its effective treatment by the physician. Therefore, it is imperative for surgeons and all those
who deal with invasive procedures on patients to have sufficient knowledge of anatomy. Since this sort of knowledge
is the prerequisite for proper diagnosis and referrals to
other specialists, it has a critical role in establishing a thorough examination by the physician (3). The importance
of anatomy in clinical situations can be perceived in other
ways too. From 1995 to 2000, the number of cases relating
to errors in anatomic pathology brought to the Medical De-

fense Union increased by sevenfold. Recently, 32 percent of
cases in general and vascular surgery referred to this Union
have been included in the category of “injury to deep structures” (4). Medical education consists of different methods, including lectures, dissection, fixed dissected samples, models and moulages, superficial anatomy, and radiologic anatomy (5). Teachers of anatomy use different
techniques, too. Despite the specific pros and cons of each
method, it has been noted that medical students learn the
vast knowledge of anatomy more efficiently in practical
sessions, with the help of audio-visual aids (6, 7). A study
showed that complementing education in basic sciences
with modern methods, especially mentioning their relationship with clinical issues, enhances the students’ motivation to learn (8). Another study reported that holding the practical anatomy sessions ahead of the theoretical ones improved student learning (9). Another study on
first-year students concluded that problem-based learning

Copyright © 2018, Educational Research in Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.

Uncorrected Proof

Golshani N et al.

increased student motivation and learning in comparison
with the lecturing method (10). The following factors in another study were found to be the most effective for learning anatomy in decreasing order of significance from the
viewpoint of students: Using moulages, teachers’ appropriate expression, use of clinical points during teaching,
reviewing theoretical subjects in practical sessions, and using educational pictures (11). Another study showed that
students considered the following as positively affecting
learning anatomy: Reviewing theoretical subjects in practical sessions, U-shaped arrangement of seats in the class,
holding practical sessions, final evaluation in combined
forms, administration of quizzes, increasing the time of
practical sessions, promoting the instructors’ methods of
teaching, holding anatomy classes from 8 to 10 a.m., and
summarizing the topics at the end of each session by the instructor (12). Limitations in access to cadaver and advances
in education with computers have dramatically changed
the teaching of anatomy. Three-dimensional contents especially designed to simulate juxtaposition of different
body parts are extremely beneficial in teaching anatomy
(13).
The final aim of any methods or means of teaching
anatomy is the students’ optimal understanding and promotion of learning; therefore, student opinions on education are highly important and can significantly help instructors improve their teaching. Further to similar studies in other universities (6, 8, 9, 11, 12), this study aimed
to determine factors affecting anatomy learning from the
viewpoints of students at Kermanshah University of Medical Sciences.

2. Methods
This cross-sectional study enrolled all students at basic sciences stage in the School of Medicine at Kermanshah
University of Medical Sciences in 2016 and 2017. The statistical population included all students at basic sciences
level having passed at least 6 credits of anatomy courses.
The instrument in this study, the questionnaire of factors
affecting anatomy learning from the viewpoints of students, was designed by Mehralizadeh et al. (11) in order
to determine factors influencing anatomy learning from
the viewpoints of students at Semnan University of Medical Sciences. The reliability of the questionnaire has been
approved by Spearman’s correlation coefficient (r = 0.74).
The questionnaire contains three sections: Demographics,
15 questions to assess factors affecting anatomy learning,
and 15 questions on the clinical application of different
sections of anatomy, the effect of study skills, the teachers
evaluation methods, teaching schedule, method of studying anatomy, and its presentation model. To score the
items, a scale of 1 to 5 was assigned to the answers, representing: Ineffective, very little, a little, much, and very
2

much respectively.
The questionnaire was delivered to the students in the
class by the researcher in person with the permission of
the teachers. The students were asked to answer each item
patiently. The questionnaires were collected by the researcher after 15 minutes. Participation was not obligatory.
The data was loaded onto SPSS-16 software to be analyzed. Descriptive and inferential statistics of MannWhitney and Kruskal-Wallis were employed for analysis.
3. Results
The main findings of this study indicate that from the
viewpoints of medical students, the teachers’ clear explanations, nice behavior toward students, use of audio-visual
aids such as moulages, teachers’ patience, reviewing theoretical issues in practical classes, pre-studying, and benefiting from computer-assisted teaching such as suitable
slides and related animations exerted the greatest influence over anatomy learning.
A total of 179 out of 300 questionnaires were returned,
comprising 71 from male participants (39.7%) and 108 from
female participants (60.3%); 116 (64.8%) of them were in the
third semester, 31 (17.3%) in the fourth, and 32 (17.9%) in the
physiopathology level.
Studying the views of the students on the factors influencing the learning of anatomy course from the students’
point of view showed that the students identified teachers’
clear expression with a mean of 4.7 ± 0.47 as the main effective factor for learning. The treatment of students by
faculty members and the use of moulages were also the
second and third most effective factors in student learning
(Table 1).
Based on the results of the Mann-Whitney test, there
were significant differences between the viewpoints of
male and female students on the following variables: Use
of animation, use of moulages, designing questions based
on references, frequent classroom quizzes, classified tests
during the term, and teachers’ patience in the classroom
(Table 2).
According to the Kruskal-Wallis statistical survey, there
were significant differences between the mean scores for
influencing the design of the questions based on the
sources (P < 0.05). A dual comparison with the MannWhitney test showed significant differences between the
views of physiopathology students and third year students
(P = 0.11) (Table 3).
4. Discussion
The role of teachers in any form of education is undeniable. Their clear explanations of educational materials
together with their interactions with students leave the
greatest impacts on learning. The findings of this study
Educ Res Med Sci. In Press(In Press):e79407.
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Table 1. Medical Students’ Viewpoints at Kermanshah University of Medical Sciences on Factors Affecting Anatomy Learning (Frequency and Percentage)
Factors

Degree of Effect on Learninga

Mean ± SD
Ineffective

Very Little

A Little

Much

Very Much

1

Teachers’ clear explanation

4.7 ± 0.47

0 (0)

0 (0)

4 (2.2)

33 (18.4)

142 (79.3)

2

Teachers’ nice behavior toward
students

4.3 ± 0.78

1 (1.1)

0 (0)

10 (5.6)

55 (30.7)

112 (62.6)

3

Use of moulages

4.5 ± 0.64

0 (0)

2 (1.1)

9 (5)

59 (33)

109 (60.9)

4

Teachers’ patience in the
classroom

4.3 ± 0.78

2 (1.1)

3 (1.7)

14 (7.8)

71 (39.7)

89 (49.7)

5

Reviewing theoretical material
in practical classes

4.3 ± 0.76

1 (0.6)

1 (0.6)

23 (12.8)

67 (37.4)

87 (48.6)

6

Pre-study

4 (2.2)

4 (2.2)

26 (14.5)

63 (35.2)

82 (45.8)

7

Use of animation

4.2 ± 0.89

5 (2.8)

1 (0.6)

24 (13.4)

71 (39.7)

78 (43.6)

8

Teachers’ proper appearance

3.9 ± 1.1

14 (7.8)

4 (2.2)

30 (16.8)

57 (31.8)

74 (41.3)

9

Use of relevant clinical points
during teaching

4.1 ± 0.84

3 (1.7)

2 (1.1)

26 (14.5)

75 (41.9)

73 (40.8)

10

Use of educational pictures in
slides

4.2 ± 0.74

0 (0)

1 (0.6)

31 (17.3)

74 (41.3)

73 (40.8)

11

Designing questions based on
references

3.9 ± 0.97

8 (4.5)

1 (0.6)

37 (20.7)

76 (42.5)

57 (31.8)

12

Frequent quizzes

3.8 ± 1.1

13 (7.3)

8 (4.5)

20 (11.2)

85 (47.5)

53 (29.6)

13

Use of classified tests during the
semester

4.03 ± 0.88

6 (3.4)

3 (1.7)

22 (12.3)

96 (53.6)

52 (29.1)

14

Students’ active participation
(questions and answers)

3.7 ± 1.08

11 (6.1)

11 (6.1)

37 (20.7)

77 (43)

43 (24)

15

Lecture-based teaching

3.7 ± 0.96

12 (6.7)

26 (14.5)

85 (47.5)

43 (24)

13 (7.3)

a

Values are expressed as No. (%).

Table 2. Mean and Standard Deviation of Scores For Medical Students’ Viewpoints at KUMS Concerning Factors Affecting Anatomy Learning Based on Their Gender for Each
Item
Factors

Malesa

Femalesa

Z

P Value

1

Use of animation

4.01 ± 1.03

4.3 ± 0.77

-2.007

0.045

2

Use of moulages

4.3 ± 0.77

4.6 ± 0.56

-2.802

0.005

3

Use of educational pictures in slides

4.1 ± 0.75

7.2 ± 0.73

-1.410

0.159

4

Reviewing theoretical material in practical classes

4.2 ± 0.76

4.4 ± 0.76

-1.682

0.093

5

Pre-study

4.2 ± 0.9

4.2 ± 0.94

-0.178

0.858

6

Designing questions based on references

3.7 ± 1.1

4.1 ± 0.8

-2.033

0.042

3.06 ± 0.99

3.1 ± 0.95

-0.495

0.621

3.6 ± 1.04

3.7 ± 1.1

-0.934

0.350

3.5 ± 1.1

4.08 ± 1

-3.300

0.001

3.8 ± 0.99

4.1 ± 0.78

-2.142

0.032

7

Lecture-based teaching

8

Students’ active participation

9

Frequent classroom quizzes

10

Use of classified tests during the semester

11

Use of relevant clinical points during teaching

4.1 ± 0.89

4.2 ± 0.81

-1.09

0.272

12

Teachers’ patience in the classroom

4.1 ± 0.94

4.4 ± 0.63

-2.48

0.013

13

Teachers’ nice behavior toward students

4.4 ± 0.75

4.5 ± 0.67

-1.133

0.257

14

Teachers’ proper appearance

3.9 ± 1.2

3.9 ± 1.1

-0.033

0.974

15

Teachers’ clear explanations

4.7 ± 0.51

4.8 ± 0.44

-1.252

0.211

a

Values are expressed as mean ± SD.
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Table 3. Mean and Standard Deviation of Scores for Medical Students’ Viewpoints at Kermanshah University of Medical Sciences Concerning Factors Affecting Anatomy Learning Based on the Students’ Level of Education for Each Item
Factors
1

Third Semester
Studentsa

Fourth Semester
Studentsa

Physiopathology
Studentsa

P Value

Use of animation

4.2 ± 0.88

4.08 ± 0.66

4.1 ± 1.1

0.606

2

Use of moulages

4.5 ± 0.63

4.08 ± 0.79

4.52 ± 0.59

0.050

3

Use of educational pictures in slides

4.2 ± 0.76

4.1 ± 0.93

4.2 ± 0.54

0.999

4

Reviewing theoretical material in practical classes

4.3 ± 0.75

4.3 ± 0.98

4.30 ± 0.70

0.871

5

Pre-study

4.1 ± 0.93

4.3 ± 1.1

4.3 ± 1.15

0.392

6

Designing questions based on references

4.08 ± 0.19

3.6 ± 1.07

3.4 ± 1.1

0.008

7

Lecture-based teaching

3.1 ± 0.94

3 ± 1.2

2.9 ± 1.02

0.538

8

Students’ active participation

3.7 ± 1.09

3.9 ± 1.2

3.7 ± 0.97

0.552

9

Frequent classroom quizzes

3.9 ± 1.1

3.7 ± 1.05

3.7 ± 0.95

0.432

4 ± 0.91

4.1 ± 0.71

4.1 ± 0.77

0.764

4.2 ± 0.77

3.8 ± 1.3

4.1 ± 0.96

0.753

10

Use of classified tests during semester

11

Use of relevant clinical points during teaching

12

Teachers’ patience in the classroom

4.3 ± 0.76

4.3 ± 0.65

4.2 ± 0.99

0.794

13

Teachers’ nice behavior toward students

4.5 ± 0.66

4.6 ± 0.49

4.3 ± 0.98

0.836

14

Teachers’ proper appearance

3.9 ± 1.1

4.4 ± 0.79

3.9 ± 1.2

0.420

15

Teachers’ clear explanations

4.7 ± 0.46

4.8 ± 0.38

4.6 ± 0.57

0.438

a

Values are expressed as mean ± SD.

highlighted the primary significance of these factors in
learning anatomy. Those findings are in line with the results of some other studies in which the students considered the teachers’ eloquence and proper statements an important factor in learning anatomy (11, 14, 15).
Among other factors influencing the teaching of
anatomy is the use of moulages. Inherent difficulties in
imagining anatomic structures for the first time and the
incomprehensibility of theoretical explanations add to the
popularity of using moulages in teaching anatomy. The
results of this study and similar ones have pointed to the
great effectiveness of their use in anatomy learning from
the students’ perspective (11). The significance of this issue
can guide companies producing moulages toward developing this important tool and producing more advanced
moulages.
As shown in other studies, the results of this study also
indicated that from the students’ point of view, reviewing
theoretical issues in practical classes significantly impacts
the study of anatomy (11, 12). This can help teachers in practical classes to seek more effective instructions with a brief
review of topics in theoretical classes to ensure proper understanding.
Computers, software and related animations have
found their way into medical education, and anatomy is
one of the fields where there is great demand for these in
order to get the meaning of those concepts across which
are difficult to express through mere explanations. This
4

study indicated that students viewed the use of slides,
animations and proper pictures as influencing factors in
learning, in line with the findings of other studies (13, 1618). This can encourage anatomy teachers to connect with
computer designers in order to produce suitable animations and software for use in their teaching.
The study also showed that another influencing factor
was the mention of clinical points while teaching anatomy.
The medical profession is not theoretical by nature, and
the application of courses and their significance in clinical situations bears great importance for medical students. The findings of other studies have also shown that
medical students in their freshman year coinsidered the
learning of clinical skills as effective and encouraging in
learning (19), pointing out the necessity of involving students in clinical situations. Boon et al. stated that teaching anatomy with physical examinations using computers, MRI, CT scans and radiology images enhanced student
learning and encouraged them to learn and realize the role
of anatomy in para-clinical situations (20). A shortcoming
of the current medical education system is the lack of access to clinical settings until the physiopathology stage. Attending clinics and gaining clinical experiences might act
as a motivating factor for medical students in their first
and second years.
An important finding of this study which deserves further discussion concerns lecturing as an anatomy teaching
method, which was ranked as the least effective one from
Educ Res Med Sci. In Press(In Press):e79407.
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the students’ perspective. This finding also supports the
findings of other studies. For example, in a similar study
by Mehralizadeh et al. in Semnan, lecturing was recognized as the least effective teaching method by students
(11). Taghavi et al. showed that using an integrated method
in teaching anatomy was more effective compared to the
conventional method (21). Antepohl and Herzig also indicated that students favored teaching anatomy based on
the problem-solving approach (PBL); they preferred this
approach to conventional lecturing (8). It is apparent
that lecturing without using different educational facilities and means has little educational benefit and effectiveness. Anatomy instructors need to bear in mind that the
most beneficial education consists of different methods.
In this study, there were significant differences between the viewpoints of male and female students on variables such as regular class quizzes, classified tests during
the term, and teachers’ patience in the classroom. The real
reason for these discrepancies is not clearly understood.
The study also indicated that there were no significant differences between the viewpoints of students in the third
and fourth semesters and those in the physiopathology
stage except for the design of questions based on references. This can be due to a broader insight of students at
the physiopathology stage and their greater need for further learning.
This study had limitations such as the lack of full participation by students, which might be due to filling out
many questionnaires during the term, their tiredness in
the class, etc. A total of 59.66 percent of the questionnaires
were completed and returned in this study. As the study
was carried out on the students in the third and fourth
semesters and also on those in the physiopathology stage,
the findings cannot be generalized to the whole population. There is a need to research students in other stages
as well. It is also suggested that similar studies be carried
out in other medical universities throughout the country.

4.1. Conclusions

The results of this study reveal that audio-visual aids
such as moulages, proper slides, use of computers and animations play a part in improving student learning. Among
other effective factors are the teachers’ clear explanations
and their nice and friendly behavior toward the students.
It is also concluded that lecture-based education without
the use of proper audio-visual aid lacks popularity among
the students, resulting in a waste of time and decline in student learning. Another major point was the need to mention the clinical aspects and engage students in clinical issues to improve learning. This last point plays an encouraging role in the levels of student learning.
Educ Res Med Sci. In Press(In Press):e79407.
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