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PBL in embryology course

ORIGINAL ARTICLE

Effects of problem based learning approach on medical students’
learning, satisfaction and engagement in embryology course

Background: Problem-based learning is a student-centered
teaching method that encourages students to become active
learners in the classroom and to improve the learning processes.
The aim of this study was to compare two methods of teaching,
problem- based learning (PBL) and lecture-based learning, in an
embryology course.

Methods: This was a semi-experimental study conducted in
Kurdistan University of Medical Sciences in 2012. Participants
included a cohort of 42 medical students enrolled in an
embryology course. Two different topics of embryology (veins
and arteries) were taught using PBL and lecture methods to all
participants. Both topics were compared regarding three items,
students' participation, the clarity, interests and usefulness of the
content taught, and the learning level (students' scores). Data
analysis was performed via SPSS software.

Results: Using PBL method, the students' concentration on the
subject doubled. There were significant differences between the
two methods regarding students' perceptions of clarity and
usefulness of the content. There were no significant differences
between mean scores of PBL method and lecture in learning level.
Furthermore, there was no significant difference between interest
rates.

Conclusion: It could be concluded that when compared with
lecture, PBL would increase students' concentration on the
subject taught, the clarity of their understanding and their depth
of learning. However, it does not seem to be the case in
knowledge enhancement.
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INTRODUCTION

One of the most important steps in learning is selecting an
appropriate teaching method that can encourage active
learning and improve motivation in classrooms and
accordingly promote the learning process. Generally
Lecture is the most common method of academic
education. In spite of the profuse information conveyed to a
large audience in a short time, this method does not seem
to be appropriate for teaching a variety of educational
contents (1).

Problem solving or problem-based learning model is one of
the active and student-centered approaches that encourage
students to be independent in their learning and identify
learners’ needs for lifelong learning. This method enhances
critical thinking skills and evidence-based clinical decision-
making as well as teamwork and peer relationships
(2).Using real patients' problems for learning is the main
feature of PBL. This technique is used in both basic and
clinical science, and it is a learning method in small groups
where students discuss what they are taught. Teaching in
small groups develops intellectual skills, such as reasoning,
problem-solving and adopting the right attitude. Moreover,
it is argued that PBL develops students' interpersonal skills,
such as active listening, logical speaking, discussion and
group leadership (3). There is a plethora of literature
claiming that problem-based learning is an appropriate
method for clinical training. In this method, students are
responsible for their learning and assessment of learning
goals, while teachers are responsible for directing students
as facilitators of learning (4).

The courses in basic sciences are presented before students
enter the hospital; thus, the content of the courses and
their application in clinical practice are not well-integrated.
High volume courses, time constraints, and the length of
the general medicine course require considering
educational strategies to increase motivation in students.
This study was designed to compare two instructional
methods of problem-based learning and lecture method in
teaching embryology. The study compared level of students'
engagement with the subject, students' learning and finally
transparency, usefulness, and interest in the subject.

METHODS

This was a semi-experimental study drawing on a statistical
population of all the 42 medical students enrolled in an
embryology course, in the second semester of the academic
year 2011-2012, in Kurdistan University of Medical Sciences.
All of the students who had selected the embryology course
were included in the study, except for those who did not
take the final exam. In this study, two main topics of arteries
and veins in embryology course were selected to be taught
using two different instructional methods. These two topics
were selected because they approximately include an equal
volume of content and identical difficulty level.

At the outset, the veins topic was presented using
conventional lectures for all students. Then, using problem-
based learning approach the veins topic was taught. It took
2 hours for veins topic and 6 hours for arteries to be taught.

In the first session of problem-based learning method, all
the 42 students were divided into 6 groups based on their
seating arrangement in the class ('15). Primarily, the teacher
gave a brief explanation about the problem-based teaching
methods (15') and a clinical problem was introduced to the
groups. Next, the students were directed to classrooms,
equipped with internet access, in order to search for
evidence they needed. One or two of students in each
group were sent to search in the library.

Later, the whole class reunited to discuss the result of
teamwork and to brainstorm ('30). At this point, the teacher
gathered all groups to provide feedback to the ones which
were presenting their findings. Finally, in the reunion, all
groups were posed with another clinical question and were
asked to continue their search on the internet and in the
library to find relevant resources and articles.

In the second session, students in classrooms, which were
equipped with computers, examined the broader topics of
interest and discussed them ('40). A member of each group
was selected to present the findings in class ('60).
Afterwards, 7 related issues were given to the students. The
students were asked to summarize the material for the next
meeting and review the related literature ('10); in addition,
in each session one of the students was assigned as the
group representative and he/she became responsible for
guidance and coordination of the related members.

In the third session, group representatives asked students
to present their findings and search results. All findings
were depicted on slides and were prepared for presentation
for the whole class after being discussed by students
('50).The teacher, also, gave appropriate feedback on all the
students' activities, such as teamwork, group participation
and the desired responses. Finally, the students reunited
and presented the results and solutions obtained ('40). In
the end, the teacher offered additional explanations
drawing on the ideas of other students ('30).

The assessment of the students focused on the three
following criteria:

1 - Level of students’ engagement with the subject

2 - The amount of transparency, usefulness, and interest in
the subject

3 - Students' Learning level

To see if the first objective, i.e. student involvement, was
achieved, the students were given an envelope containing a
question in the middle of each session: “What were you
thinking about, exactly before opening this envelop?”; their
responses were divided into three categories: 1 - exclusively
about the subject, 2—related to the classroom, 3 - topics
unrelated to classes. The data were analyzed subsequently
using descriptive statistics.

The second objective was to assess the quality of teaching
(transparency, usefulness, and interest in the subject). At
the end of each session, in both lecture-based and problem-
based methods, a questionnaire was distributed among
students. The questionnaire assessed three items: the
degree of transparency, the interest rate and the usefulness
of the method, using a traditional 5 point Likert scale
ranging from "highly disagree to highly agree". The data
were, then, analyzed using paired sample t-test.
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To assess students' learning level, all students were assessed
through a comprehensive examination on both topics (veins
and arteries), in which questions were peer-checked by 2
people. The scores were analyzed using SPSS software and
paired samples t tests.

RESULTS

All the 42 students in the class participated in the study. In
response to the question "What were you thinking about,
exactly before opening of this envelop? ", analysis revealed
that 50% of students in Problem-based learning class were
focused on the main issue. Nevertheless, only about 21 % of
students in lecture-based traditional class were focused on
the main issue. The results are presented in Table 2.

Regarding the second issue, the quality of teaching, interest,
transparency and usefulness of the subject were investigated.
As with the issue of transparency, the results showed that the
intervention group scores were significantly higher than the
control group (p< 0.05). On usefulness of teaching methods,
the scores of the intervention group were significantly higher
than the control group scores (p< 0.05). Conversely, there
were not significant differences between the two groups score
in the level of interest and motivation, (p> 0.05) (Table 3).
Students' learning and understanding was assessed by
means of a written test. The results showed the mean score
of students in problem-based learning method was higher
than conventional lectur-based method, but this difference
was not statistically significant (p> 0.05).

Table 1. Distribution of responses regarding the level of engagement with the subject

Focus on concepts Focus on concepts

Teaching Methods Focus on subject related to class unrelated to class
PBL 21(%50) 19 (%45.24) 2 (%4.7)
Lecture-based 9 (%21.45) 25 (%59.56) 8 (%9.19)

Total

42 (%100)
42 (%100)

Table 2. responses regarding the involvement with the subject

Specifically about the subject Concepts associated with the class
(person) (person)
1. Talk about the early stages of 1. Talk about molecular evolution
vascular development (2) vessels (4)
2. Traced the evolution of the arteries 2. Talk about coarctation of the aorta

() )
g 3. Talk about umbilical and yolksac 3. Talk about double pharyngeal
S wvessels (2) arteries Arch(3)
& 4. Answers to questions (2) 4. Talk about the right aortic arch (3)
o
= . . . 5. Talk about the right sub-clavian
E 5. Discussion with Group (3) ———

6. Talk about Arch pharyngeal artery

“)

7. Talk about the circulation of the

fetus and newborn (3)

8. Talk about the circulatory changes

at birth (3)

(ll.)Thmkmg by e Sl e 1. Speaking with other students(2) 1. How do I pass the test (2)

. . L 2. How do I solve my financial

2. Looking at the slides (1) 2. Thinking about the speech (3) problems (1)

3. Taking notes (1) 3. Eating (3) 3. I have little time to study (1)
g 4. Taking notes and listening (1) 4. Getting the slide of professor (2) 4. What can I do on weekends (1)
% 5. Listening (1) 5. Break up (3) 5. Reading text messages (2)
Lq:, 6. Writing and highlighting (1) 6. Thinking about the anatomy (2) (61 )Llstemng to music with headphone
E . o
3 7. What is important in this 7. T'm tired (3)

session(1)

8. How do I pass the course (1) 8. I should complete the notes (4)

9. Try to learn by listening and

s e (1) 9. Thinking about the next class (4)

10. Histological buybooks (2)

Issues unrelated to class (people)
1. This topic is too important (1)

2. 1 feel good about the lesson (1)
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Table 3. Average scores given to the quality of teaching in both groups

Evaluationtopic Subject transparency (SD)
Lecture 3.434+0.667
PBL 3.69+0.604

Interestrates (SD)
3.24+0.690
3.63+0.611

Usefulness (SD)
3.24+0.617
3.60+0.665

Table 4. Average scores on the learning
intervention and control groups

Subject Teaching method Average scores
Veins system Lecture 14.64+1.56
Arteries system  Problem solving 14.83+1.87

DISCUSSION

This study was designed to compare the impact of lecture
and problem-based learning, in an embryology course, on
students' motivation levels, clarity of subject, and the
usefulness of the course. "It should be noted that learning
does not happen without a deep understanding of the
subject, and deep understanding requires attention. The
more the learners pay attention to the subjects, the more it
is likely for them to learn and understand them. This is also
true with motivation. Motivation can be defined as our
tendency to perform activities for known rewards.
Motivation is essential in learning and influences
intelligence "(3). Therefore, any teaching method that
increases students' concentration and motivation will
increase learning. The results showed that students in
problem-based method compared with lecture-based
method concentrate twice more on the subjects. Students
thought subject transparency and usefulness of the method
in problem-based method are significantly higher than the
lecture method. However, there was no significant
difference  between two methods regarding the
development of motivation.

Several studies have been conducted in Iran and elsewhere
to compare two or more different instructional methods.
Literature review shows different results in this regard. The
differences could be related to teachers’ experience in using
these methods, the relevance of the subject, the teacher's
ability to guide a small group, and type of test database
used. Abolhasani et al. in their study on students' learning
in PBL concluded that problem-based methods in nursing
education enhance learning in both clinical and basic
sciences (5).

A study conducted by Mehdizadeh et al. to compare the
anatomy taught by lecture and problem solving, showed
that students' motivation and scores in problem solving
method were significantly higher than lecture method,
though enhancement of students' motivation in the above
study is not consistent with the results of the present study
(6). In another study Kulayni et al. compared two methods
of lectures and problem solving in a biology course and
concluded that students' scores in problem solving were

higher than lecture based method (7).On the contrary a
survey conducted on American residents indicated that
scores of learners in lecture method were higher than
problem solving method (8). Another study in India found
that histology and embryology were better taught through
lectures (6). In Charite medical school two curriculums of
"problem solving" and "traditional" were conducted. Based
on the traditional curriculum students spend the first two
years on basic sciences and if they pass the final exams at
the end of two years, they can enter the clinical phase. But
in the problem solving method, clinical training starts from
the first semester, while attending seminars is mandatory
and from the fifth, semester more focus is placed on clinical
sciences. The results revealed that up to the fourth
semester, both groups' level of knowledge acquisition were
equal. In semester four, however, a sharp increase of
knowledge attainment was noticed in basic science. Higher
knowledge attainment continued in lecture group
throughout the course (9).

Bligh believes that the lecture is as effective as other
methods for transmitting information. Nevertheless, lecture
is less effective for fostering thinking and adopting the right
attitude when compared with other methods. On the other
hand, although problem solving method has many
advantages, it should not be ignored that the structured
lecturing is effective to convey teacher's experiences.
Arousing students' curiosity by asking questions, the
teacher's enthusiasm for teaching the desired content,
feedback, and finally testing make the result of lecture very
effective (3).

Since the samples in this study were selected from an
available population, the results cannot be generalized.
Other investigations using random sampling and larger
sample size should be designed to gain a better
understanding of the usefulness of the methods.

The results of this study and other similar investigations
indicate that there is no difference between lecture and
problem based learning in knowledge transfer. However,
it could be concluded that provided the lecture is
structured and systematic enough, it could obtain even
better results. On the other hand, many studies show that
problem solving method enhances other generic skills,
such as critical thinking (5), Research, long-life and
meaningful learning. These skills cannot be achieved
through mere lectures. The limitations of this study
include lack of random sampling, using a convenient
sampling method, teaching through problem-solving
approach to be more time-consuming due to the specific
nature of this type of training, lack of identical teaching
content and eventually, the possible differences in the
degree of difficulty of the questions.
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