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Abstract:

Problem-based learning (PBL) is still a controversial teaching method. A study of the effectiveness of PBL compared
to traditional teaching in gross anatomy courses of first year medical students was evaluated by comparing the examination
performances and student’s responses to the questionnaires. It was hypothesised that the PBL method would result in improved
scores and satisfaction for students. A total of 89 first year medical students at Tabriz Medical University, Iran were taught gross
anatomy with traditional teaching for one half of a semester and PBL for the other one half. Examination scores from both
methods and an assessment of completed questionnaires were evaluated by the present study. The PBL method resulted in
better examination scores than did traditional teaching for the same students. Students were more satisfied with PBL and
believed that this method increased their problem solving abilities. Our study found that PBL was more successful than
traditional teaching of gross anatomy.

Key words: anatomy, methods, instruction; medical student

Correspondence:

Amir Afshin Khaki

Department of Anatomy

Faculty of Medicine

Tabriz University of Medical Sciences
Tabriz, 51664 Iran

E-mail: dr.aakhaki@yahoo.com

113



114 Khaki et al

Introduction:

Problem-based learning (PBL) was first
developed by Howard Barrows at McMaster
University in Canada in the mid 1960's ™ and
allows students to learn material by applying
processes of reasoningg rather than by rote
memorization of facts. ©® Since its genesis, this
teaching method has been the subject of
considerable interest and debate in medical
undergraduate and increasingly, postgraduate
education.’) The effectiveness of PBL versus
conventional teaching methods has been the
matter of many studies.

Meta-analyses have indicated that PBL
results in performances on clinical examinations
that are equal to if not better than performances
following traditional teaching methods.“” A
number of studies have compared the basic
sciences knowledge of PBL to non-PBL students.
When differences in basic sciences knowledge
are found, there are usually in favor of non-PBL
students. ®® #9 Nandi et al. “? stated that a
combination of both traditional teaching and PBL
may provide the most effective training for
undergraduate medical students. Musal et al. ™"
implied that the increase in PBL experience of
students paralleled the development of their
discussion skills using different learning
resources. Abu-Hijleh et al. ™ found that senior
medical students are more successful at applying
anatomical concepts during surgical clerkships
following a PBL curriculum. However, Hinduja et
al. ™ found that students taught with a traditional
course have a greater level of anatomical
knowledge than those taught with an integrated

course. Percac and Godenough “* observed that
PBL group discussions of clinical anatomy, after
the traditional dissecting anatomy course,
provided students with both horizontal and
vertical integration within the curriculum.

Gross anatomy is an important basic
science that if deficient in, the student may feel
inadequately prepared for clinical courses thus,
pinpointing the best teaching method warrants
investigation. We present our findings comparing
PBL to the traditional teaching for a gross
anatomy course taught to first year medical
students at Tabriz Medical University, Iran.

Methods
Subjects

The study sample consisted of all first
year medical students at our University for 2004
(n=89). The duration of undergraduate medical
education in the Iranian medical education
curriculum is seven years. During the first five
semesters of education, students take their
basic science courses which include gross
anatomy. This was the first time that PBL was
implemented in the teaching of gross anatomy
course with the purpose of comparing this
method to the traditional one. We used written
multidisciplinary anatomical problems for the
problem-based procedure.(l) Table 1
demonstrates the breakdown of regions taught
in our gross anatomy courses.
Procedure

For the first half of the semester during
the teaching of the limbs, traditional teaching
was used and an examination was taken.

Table (1). Breakdown of anatomy curiculm taught to medical students

Lecture

Applied

First Semester

Second Semester

Third Semester

Fourth Semester -

Fifth Semester -

Anatomy of Limbs

Anatomy of Trunk

Anatomy of Head & Neck

Anatomy of Limbs

Anatomy of Trunk

Anatomy of Head & Neck
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Student’s satisfaction from this method was
evaluated by a short questionnaire. PBL
methods were used for the second half of the
semester, and as before, after taking an
examination, student’s satisfaction was
evaluated by another questionnaire. Compa-
rison of the two methods was then performed.

The examinations were composed of 10

descriptive questions, 20 yes/no questions, and

30 multiple-choice questions (MCQ). The

maximal grade possible was 100 points. Both

examinations were paper-based.

Questionnaires

The first questionnaire is seen below :

1. How much anatomical knowledge do you
think you have mastered via the traditional
teaching method?

2. Does the traditional method prevent
students from group discussion? If yes, to
what degree?

The second questionnaire is seen below :

1. How much anatomical knowledge do you
think you have mastered via PBL?

2. Does PBL promote students’ critical thinking
and reasoning of gross anatomy better than
the traditional teaching method? How much?

Students could choose to answer each

guestion in one of five ranges, 0-20%, 21-40%,

41-60%, 61-80%, and 81-100%.

Statistical Analyses

We first calculated Cronbach alpha for
reliability for the questionnaires. Then, we
analyzed the data extracted from the first
guestions of both questionnaires with a Man-
Whitney U test. We used one sample sign test
of median to report the students’ view about
traditional teaching and PBL. We used t-test to
examine the differences between the mean test
scores in the examinations comparing both
teaching methods. Results were obtained using
statistical software SPSS and Minitab.

Results
Participants

The male and female distribution was
33.7 male and 66.3% female, respectively.
The mean age of the students was 20.9 years.
The results did not demonstrate any
significant relationship between test scores,
age, or gender. Of the 89 students, data from
83 was examined as data from six of the
students were lost.
Questionnaires

An alpha of 0.93 was found for the
reliability for the first questionnaire and 0.98 for
the second questionnaire. Table 2 demonstrates
the responses to the first question of both
guestionnaires.

Table (2). Students’ beliefs regarding the anatomical knowledge acquired in traditional teaching versus PBL.

Frequency Percent Cumulative Percent
0-20% 30 6 34.1 6.8 34.1 6.8
21-40% 30 6 34.1 6.8 68.2 13.6
41-60% 14 12 15.9 13.6 84.1 27.3
61-80% 7 27 30.7 92.0 58.0
81-100% 7 37 42.0 100.0 100.0
Total 88 88 100.0 100.0
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Students declared that they had
acquired more knowledge of anatomy in PBL
than the traditional teaching (p= 0.0000). For the
second question of the first questionnaire, the p-
value was 0.0000. Students strongly believed
that traditional teaching often prevented them
from group discussions (Table 3).

Table (4) demonstrates that most of the
students thought that PBL had increased their
creativity in relation to their understanding of
anatomical concepts compared to traditional
teaching (p= 0.0000).

Table (3). Students’ beliefs regarding traditional teaching preventing group discussions.

Choices Frequency Percent Cumulative Percent
0-20% 7 8.0 8.0
21-40% 7 8.0 15.9
41-60% 18 20.5 36.4
61-80% 26 29.5 65.9
81-100% 30 34.1 100.0
Total 88 100.0

Table (4). Students’ beliefs regarding how PBL promoted their critical thinking compared to traditional teaching.

Choices Frequency Percent Cumulative Percent
0-20% 6 6.8 6.8
21-40% 6 6.8 13.6
41-60% 18 20.5 34.1
61-80% 47 53.4 87.5
81-100% 11 125 100.0
Total 88 100.0
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Test Results

Statistical analyses revealed that the
mean score for questions asked following a
traditionally  taught section was 63.3%
(n=83,SD =25), and the mean score for
guestions asked following PBL was 71.6 (p
<0.05) (N =83,SD =21.8). The total number

of students participated in the study was 88 but
5 students refused to take part in the test that is
why the total number of test scores are 83 while
it is 88 for questionnaires.

Discussion

According to our results, the mean
score on tests which had been taught to
students traditionally and via PBL demonstrate
that the PBL method was probably more
effective in helping students to learn the material
and gain higher scores. The differences can
also be observed in the box plots of students’
scores in the examinations after traditional
teaching and PBL (Fig. 1).
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Fig. (1). Box plots of students’ scores for examinations following traditional teaching and PBL (the total score is 100).
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Figure 1 demonstrates that the median
and the mean obtained for these methods are in
favor of PBL. These findings are comparable to
those of other authors ©*5 915 The p values

obtained from our questionnaires demonstrated
that the PBL improved student's perception
regarding their anatomical knowledge, which has
also been reported by others e.g. Musal et al. ™

In conclusion, the results of our study
showed that first year medical students believed
that PBL was effective and more beneficial than
a traditional teaching regimen.
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