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Objectives: To investigate medical students

perception of problem based learning (PBL), to
compare the acceptance level of new students who

1060

were introduced to PBL theoretically with those who
had 2 years experience, and to study the effect of PBL
on the academic performance.

Methods: This cross-sectional study was conducted
on medical students at King Abdul-Aziz University
(KAU), Jeddah, Saudi Arabia between November
2008 and May 2009. A self-administered structured
questionnaire was used to collect data from 2 groups
of undergraduate medical students who volunteered
to participate. Student t-test was used for comparison
between the groups.

Results: Out of the 450 fourth-year, and 400 second-
year medical students at KAU in 2009, 506 (60%)
chose to participate in this study and represented the
study population (250 second year, and 256 fourth
year students). There were 284 (56%) males and 222
(44%) females. A positive and higher mean score was
found in all statements of the questionnaire among
fourth year medical students. Although second year
students perceived all domains of the PBL process
positively, their mean scores were lower than the
fourth year students.

Conclusion: This study provides baseline data on the
students’ perception of PBL in the new curriculum.
The study identified the strengths and weaknesses of
PBL at KAU. Satisfaction was significantly perceived
with the curricular change as indicated by students’
perception of a positive learning environment.
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Medical schools today aim to send their graduates
out to the professional world with not only an
extensive store of knowledge, but also with the means
to keep that knowledge up to date, solve problems, and
function as part of a team. According to Armbruster
et al,' learning takes place when students are given the
opportunity to develop a more interactive relationship
with the subject of a course, encouraging them to
generate knowledge. Problem based learning (PBL)
is a teaching method featuring “interactive student-
centered exploration of real life situations.”* According
to Dolmans et al,> PBL develops cognitive effects on
student learning. These effects increase the retention of
knowledge, enhancement of integration of basic science
concepts into clinical problems, the development of self-
directed learning skills, and the enhancementof students’
intrinsic interest in the subject matter. The Faculty of
Medicine at King Abdul-Aziz University (FOM-KAU)
in Jeddah, Saudi Arabia, realized that learning is a
product of both cognitive and social interactions in a
student centered learning environment. They introduced
PBL as part of an integrated curriculum in 2007. All
faculty members were required to rethink their teaching
methods to include some that positively utilize student
centered learning. The term PBL was made known on
campus when elements of PBL process were explained
to students during the foundation course in 2008. This
course is offered in the first semester of the second
year, and it introduced the students theoretically to the
elements of PBL. In order to prepare faculty members
for their role in new curriculum implementation, PBL
facilitation workshops were conducted. Undergraduate
medical students at KAU are exposed to PBL for the
first time through 5 modules in their second year:
musculoskeletal, cardiovascular, immune, blood and
lymphatic system, respiratory and urinary modules; and
3 in their third year: gastrointestinal module, nervous
system and special senses, endocrine and reproductive
modules. Each of these modules includes one PBL
case that covers new material excluded from their
lectures. During the module, students are grouped (10
students in each group and each is led by a certified
PBL facilitator) to solve a constructed problem in 4
sessions. The sessions continue for 2 weeks during
which contextual learning, integration of knowledge,
and development of skills takes place. Normally, a case is
used as a trigger to initiate learning. These cases describe
events in a context or situation that promotes active
learning. Cases are written as problems that provide the
student with history or background of a patient. The
main idea is that their learning starts with this problem.
To be solved rather than simply given the exposition
of disciplinary knowledge, students take responsibility
for their learning. Discussing the problem in small

groups stimulates independent and active learning.*
Recently, researchers have emphasized the benefits of
soliciting student perception regarding effective small
group teaching.’> This perception has been measured
either by interviewing students, discussion in focus
groups, or by use of questionnaires.® However, little
research is present with respect to perceptions amongst
students engaged in PBL pedagogy. Therefore, the aim
of our study was to evaluate from a student perspective,
through a cross-sectional survey, student perceptions of
their PBL experience. Two years after introducing PBL
at FOM-KAU as part of the new integrated curriculum,
this study was conceived with the following objectives:
1. To investigate student perceptions of PBL. 2. To
compare the acceptance level of new students who
were introduced to PBL theoretically with those who
had 2 years experience. 3. To study the effect of PBL on
academic performance.

Methods. The present cross-sectional study was
conducted between November 2008 and May 2009 at
FOM-KAU, Jeddah, Saudi Arabia. A self-administered
structured questionnaire was used to collect data
from 2 groups of undergraduate medical students
(Appendix 1). It was distributed and collected at the end
of the foundation course for second year students, and
at end of the academic year for fourth year students.
Participation in this study was optional. Ethical approval
was granted from the Biomedical Ethics Research
Committee at KAU.

Foundation course. All students attend a lecture
as part of the foundation course that describes PBL,
strengths and weaknesses of PBL, and explains the
process at KAU. The lecture also defines their role as
students and responsibilities during PBL sessions. The
role and responsibilities of the tutor is also made clear.

Subjects. The study subjects consisted of 2 groups of
undergraduate students at FOM-KAU. The first group
was second year students who were introduced to PBL
though the foundation course only, and did not attend
any PBL sessions. These students served as a control
group since they had no exposure to PBL in practice. The
second group was fourth year under-graduate medical
students who experienced PBL through 8 modules in
2008 and 2009, they were the first group that started
PBL at FOM-KAU. Students who volunteered to
participate filled out the questionnaire and returned
it through their group leaders. Students who did not
answer all 13 questions were excluded from the study.

Instrument. Based on the available literature on
student perception, a questionnaire was developed to
address several areas of students experience with PBL at
KAU. Since PBL did not replace the existing curricula
at KAU and was only integrated though additional
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modules, a specific questionnaire had to be developed
to evaluate the current situation. The questionnaire
consisted of a demographic section and 13 statements
regarding students’ perception on PBL. These included
questions on PBL process, communication skills, PBL
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Figure 1 - Response of the study population to the 13 questionnaire
statements. Data represents the percentage of students
responding to each question.

cases, resources, and tutors. The students were asked
to indicate agreement on a 5 point Likert scale where
5 was strongly agree with the statement, and one was
strongly disagree with the statement. The questionnaire
was first designed in English and then translated into
Arabic. To ensure validity, a double translation was also
carried out. The Arabic version was used to collect data
from both groups.

Statistical analysis. Data entry and analysis was
carried out using the Statistical Package for Social
Science version 19 (SPSS Inc., Chicago, IL, USA).
The quantitative data were presented in the forms of
means and standard deviations. Student t-test was used
for comparison between 2 groups (second and fourth
year). Pearson’s correlation coeflicient was carried out
to study correlation between variables; significance
was considered at p-value less than 0.05. A score was
given for each questionnaire statement. The mean score
reflecting students’ perception on each item of the PBL
process ranged between 2.78 to 3.89 out of 5. Items
with a mean score of 3 and above were considered

Table 1 - Second and fourth year student scores on each of the 13 questions.

No. Statement 2" Year Students 4™ Year Students P-value
Mean score  95% CI of mean Mean score 95% CI of mean
+SD +SD
1 PBL emphasized regular attendance 3.22+1.07 (3.09 -3.35) 3.89+0.96 (3.77 -4.01) 0.00*
2 PBL helped integration from different 3.48+1.02 (3.35 - 3.61) 3.87+0.93 (3.76 -3.98) 0.002*
disciplines (anatomy, physiology, pathology,
etc..
3 PBL allowed you to ask questions more 3.34+0.98 (3.22 - 3.46) 3.59+1.07 (3.46 -3.72) 0.044*
regularly
4 PBL allowed collaborating productively in 3.56x1.11 (3.51 -3.79) 3.67+1.04 (3.54 -3.80) 0.411
groups
5  PBL has trained you to become independentin  3.29+1.02 (3.16 -3.42)  3.71:x0.96  (3.59 -3.83) 0.440
your learning
6 PBL trained you to think first rather than ask ~ 3.57£0.90 (3.46 - 3.68) 3.71+0.96 (3.59 -3.83) 0.252
questions
7 PBL gave you more confidence to speak-up and  3.57+1.05 (3.44 -3.70) 3.86+0.94 (3.74 -3.98) 0.021*
explain your ideas/knowledge
8 PBL helped you understand underlying 3.44+1.15 (3.30 -3.58) 3.78+1.06 (3.65 -3.91) 0.013*
mechanism of problems better than if it had
been lectured in the conventional way
9 Assessment during PBL sessions influenced 3.06+1.10 (2.92 -3.20) 3.30+1.11 (3.16 -3.44) 0.087
corrective actions on your performance
10 PBL consumed a lot of preparation time in 3.44+1.06 (3.31 -3.57) 3.53+1.18 (3.39 -3.67) 0.521
between sessions
11 PBL resources were available and easy to access ~ 2.78+0.98 (2.66 -2.90) 2.85+¢1.08  (2.72 -2.98) 0.603
via library
12 PBL resources are available and easy to access  3.06x1.01 (2.93 -3.19) 3.49+1.12 (3.35 - 3.63) 0.002*
via internet
13 The PBL tutor affected the success of the 3.21+0.92 (3.09 - 3.32) 3.61+1.20 (3.46 -3.76) 0.002*

session/module

PBL - problem based learning, SD - score represented by mean and standard deviation, CI - confidence interval of the mean, *indicated a
statistical difference
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positive, and items with a mean score of 2 and below
were considered as negative student perception.

Results. Outofthe 450 fourth-year, and 400 second-
year medical students at KAU in 2009, 506 (60%)
chose to participate in this study and represented the
study population (250 second year, and 256 fourth year
students). The male and female distribution was 284
(56%) and 222 (44%). Among the 506 students who
participated in the study, 424 (84%) opined that PBL
improved their attendance. The responses also indicated
that PBL sessions helped them integrate information
from different disciplines (85%), and helped them
understand the underlying mechanism of problems
better than if it had been lectured in the conventional
way (83%). Participants also felt that PBL contributed to
their communication skills by indicating that it allowed
them to ask questions regularly (83%), and gave them
more continence to speak up and explain their ideas
(89%). While 85% of them found that PBL requires
a lot of preparation work, and 35% found difficulty
accessing resources from the library (Figure 1).

Control group. The control group perceived all
domains of the PBL process positively; however, their
mean scores were lower than those of the second group
(fourth year students). The mean score of the control
group ranged from 2.78-3.57 compared to those of
fourth year students, which ranged from 2.85-3.89.

Fourth year students. When comparing fourth year
students with the control group, the means in scores
reflecting students’ perception of the 13 questionnaire
statements are as shown in Table 1. A positive and
higher mean score was found in all statements of the
questionnaire among fourth year medical students. A
statistically significant difference was found in questions
1,2,3,7,8,12, and 13 (Figure 2). The overall academic
performance of the 250 participants from fourth year
was as follows: 178 very good to excellent, 70 good, and
only 8 students had poor to acceptable overall academic
performance. Among the 178 high achievers, we found
a correlation between their positive perception of PBL,
and their grade in all questionnaire statements except
for questions 5, 9, 11, and 12 (Figure 3).

Discussion. The current educational reform is
swinging away from traditional approaches and towards
PBL with such momentum that adaptation of PBL for
many schools seems inevitable.” The FOM, at KAU
introduced and started implementation of PBL in the
academic year 2008/9 to gradually replace a traditional
medical lecture based curriculum. It was important for
the planners at the Medical Education Department
(MED) and administrators of the new curriculum to
assess the perceptions of students not only to get a feel

Hagi & Al-Shawwa

of the student experience, but also to inform us and flag
problems that need to be addressed with existing and
future students.

This study demonstrated that both second and
fourth year medical students, with mean score ranging
from 2.77-3.57 and 2.85-3.89, favored PBL. Fourth-
year students had higher positive perception regarding
the PBL process. This finding could be due to the fact
that fourth year students had ample time, 2 academic
years, to experience the PBL process rather than being
just theoretically introduced to it.

InPBL, students are encouraged to take responsibility
for their own learning experience. Nevertheless, from
the comparison of their mean scores, both second and
fourth year students, with mean scores of 3.44+1.06
and 3.53+1.18, agreed and/or strongly agreed that PBL
consumed a lot of preparation time between the sessions.
These findings agree with those reported by Yuan et al®
where students complained of the time-consumption
and stressful nature of PBL, as well as the work overload.
This could be attributed to the fact that students at
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Figure 2 - Positive perception of second and fourth year students on
the 13 questions. Data represents the percentage of students
responding to each question.
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questionnaire statements. Data represents the percentage of
students responding to each question.
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KAU are expected to spend extra hours for researching
learning issues. They are responsible, during their own
time out of sessions, to search in valid resources, to
identify required information, and to be able to explain
it in future sessions to their tutor and peers. On the
other hand, second year students complaining of work
overload was also foreseen. Since the majority of them
were only taught using “teacher centered” methods of
learning in their former education, difficulties to adjust
are expected. Further research is needed to focus on
how students, tutors, and administrators can be trained
to help students regulate their time effectively.

Statisticallysignificantdifferenceswerefoundbetween
the 2 groups in several statements of the questionnaire.
The ability to integrate information from different
disciplines and understanding underlying mechanism
was among those. The PBL seeks to engage students in
an active process of individual and cooperative learning
of interrelated themes.” The statistically significant
difference (p=0.002) can be attributed to the fact that
the fourth year students had experienced PBL cases that
were built around an integrative theme where different
disciplines were represented. Second year students, on
the other hand, did not experience that.

The PBL emphasizing regular attendance was another
area that showed a statically significant difference.
Fourth-year students believed that PBL did indeed
emphasize their regular attendance. There are 2 possible
explanations for this finding: it could be because PBL
cases at KAU are sequential and each session depends
on the one before and/or students need to attend the 4
sessions to understand the case as a whole and maintain
continuity. The second explanation could be related to
the fact that students are graded for their attendance.

Amongthe 13 statements, improvingcommunication
skills was also among the highest overall mean score.
The ability to ask questions regularly and the confidence
to speak up findings were statistically significant for
fourth year students. This might be explained by the
fact that fourth year students had 2 years of experience
with PBL and were able to recognize their own gain
in communication skills from one PBL session to the
other. This positive finding is a key ingredient for
student centered learning. The PBL provides a more
challenging and enjoyable approach to education.

Allowing students to ask questions was perceived
positively among both groups, and there was a
statistically significant difference (p=0.04) for the later.
This might be attributed to the effect small-group work
in PBL has on individuals, where they all have to be
ready to construct collaborative explanations.

Both groups perceived the role of the tutor positively.
Fourth year student findings were statistically significant
(»=0.002). This was consistent with the literature, and
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an important implication that students realize the
important role the tutor has on the successes of their
PBL experience."

The availability and ease of access of learning
resources had the lowest mean scores among both second
(2.78+0.98) and fourth (2.85+1.08) year students.
Students did not agree that recourses were available and
easy to access via the library. Similarly, lack of physical
resources was one of the difficulties reported at the
National University of Singapore when PBL was first
introduced."

At KAU, the introduction of PBL has highlighted
the need to improve learning resources. In PBL,
students are expected to spend a significant amount of
their time searching for answers and explanations of the
learning issues raised during each session. It is likely
that, since the traditional curriculum was lecture based,
the shortage in resources and reference materials was not
visible at the implementation stage. This finding might
have changed, as in 2010-2011 significant improvement
was seen in the library resources as a direct cause of the
preparation for the accreditation process.

Another objective in this study was to correlate
student perception with their grades. Amongst the
fourth year group, there was a correlation between their
positive perception and their grades in most statements
of the questionnaire. In a study by Nalesnik et al,'* the
effect of PBL method on student grade was investigated
in the form of student and faculty satisfaction only. They
reported that the mean student satisfaction responses
were significantly higher for students who used the PBL
method. They also found that the mean scores on the
National Board of Medical Examiners were higher for
subjects using PBL.

The statements that were perceived negatively
were related to students becoming more independent
learners, realizing that PBL influenced corrective actions
on their performance, and availability of resources
either in the library or online. The first 2 statements
might be attributed to the fact that students who are
high achievers are also independent learners despite
obtaining feedback during PBL sessions. The other
areas that high achievers were not positive about were
resources. Poor resources frustrate students, especially
the ones that seek better grades. It is of great importance
for the administration at FOM-KAU to consider this
finding and attempt to seriously upgrade the available
resources.

In conclusion, this study provides baseline data on
students’ perception of the educational environment
in the new curriculum. The questionnaire identified
the strengths and weaknesses of the newly introduced
integrated curriculum at KAU. Satisfaction was
significantly perceived with the curricular change as
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indicated by students’ perception of a positive learning
environment. The findings of this study should be
interpreted considering the following limitations.
First, one of the inherent limitations of educational
research using a questionnaire is the role of subjectivity.
Secondly, it is very important to acknowledge that there
are other related factors that affect the PBL experience:
the quality of the cases, structure of PBL courses, the
link with students” level of prior knowledge, and the
functionality of tutorial groups.'® Therefore, there may
be other factors that contribute to student perception
of the PBL process, and more research is needed to fully
understand the effect of other variables.

Further research is needed to compare future students
of the integrated curricula and this group of students.
Also, it would be useful to investigate other aspects
that have not been considered in this study, such as the
correlation of student perceptions with the foundation
course content.
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Appendix 1

Questionnaire

Thank you for taking the time to fill out this anonymous questionnaire. Your participation is optional but will help us to further improve

future PBL modules at KAU.

Demographic Information:

1. Gender: Female  [] Male

2. Year: [] 2nd 0 34 L] 4

3. Overall average grade: A 0B gc D

4. Number of cases covered in PBL: o [ less than 2 124 [ more than 6

Your PBL Perception:

Statement Strongly Disagree Disagree Neutral Agree Strongly Agree
PBL emphasizes regular attendance o o o o o
PBL helped integration from different disciplines o o o o o
(anatomy, physiology, pathology, etc...)
PBL allowed you to ask questions more regularly o o o o o
PBL allowed collaborating productively in groups o o o o o
PBL has trained you to become independent in your o o o o o
learning
PBL trained you to think first rather than ask o o o o o
questions
PBL gave you confidence to speak-up and explain o o o o o
your ideas/knowledge
PBL helped you understand the underlying o o o o o
mechanism of problems better than if it had been
lectured in the conventional way
Assessment during PBL sessions influenced o o o o o
corrective actions on your performance
The PBL cases were well written and introduced o o o o o
new information
PBL consumed a lot of preparation time in between o o o o o
sessions
PBL resources were available and easy to access via o o o o o
the library
PBL resources are available and easy to access via o o o o o
the internet
The PBL tutor affected the success of the session/ o o o o o

module
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