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ABSTRACT

Background: Although problem-based learning (PBL) is a well-known innovative method for learning, case-
based learning (CBL) was introduced as an alternative.

Aim: This study aims to compare the perception of students and faculty members toward both methods of
instruction.

Methodology: A cross-sectional descriptive study where 41 students and 30 faculty members enrolled voluntarily
to answer a well-structured questionnaire regarding their perception of PBL and CBL. An analysis for variances
was conducted with SPSS version 25, used to reject the null hypothesis to 0.05%.

Results and discussion: The students and faculty members significantly perceived that CBL has better time
management during the process (p-value of 0.022). It allows integration with other topics (p-value of 0.014)
and the interaction between tutors and students (p-value of 0.010). The students disagreed that CBL needs less
preparation before class (p-value of 0.036) and allows collaboration among colleagues (p-value of 0.001). At the
same time, the faculty members agreed on both (p values of 0.036 and 0.001, respectively). The faculty members
and students decided that CBL applies to all cases with high significance (p-value of 0.002). No significant
difference was found in the faculty members’ and students’ perceptions toward other variances for CBL and
PBL. The positive perception of the students and faculty members is following other studies.

Conclusion: Although no one method will be recommended for learning, given the different contexts of each
institute, this study sheds some light on the role that could be played by learning through CBL.
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INTRODUCTION

To cope with the global consensus on international medical education
standards and offer many other learning methods, innovative curricula
have adopted new methods, such as problem-based learning (PBL)'.
PBL has several advantages: it retains knowledge and problem-solving

basic science digestible; and improves communication, teamwork,
and self-directed learning. However, some authors have reported
the disadvantages of PBL, such as time management, less provision
of theoretical knowledge, and the need for experienced tutors'?. In
PBL, every group member has a specific role, and the tutor acts as a
facilitator rather than a teacher'. The educational basis for PBL is an

skills; allows the integration between basic and clinical science; makes
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adult learning theory, which enhances thinking and problem-solving.
However, many authors have failed to gather sufficient evidence of the
clinical competency of PBL over other learning methods®.

Although PBL was well promoted in the literature, other innovative
tools for learning, such as case-based learning (CBL), were considered®.
CBL entails interaction among different disciplines per Bloom’s
taxonomy’™”. CBL was well studied, and the essential advantage is
that it implements many fields simultaneously'®. CBL is an innovative
interactive learning process that brings thinking, understanding,
recalling, analyzing, and interpreting simultaneously across different
disciplines and topics™!"'2. The method of CBL starts with a case given
to the students. They are given time to think about it and are later asked
questions about it'%.

The objectives of this study are to study the perception of students and
faculty members toward CBL and PBL and to determine between the
two methods the best educational strategy for learning in an innovative
curriculum. The research question is as follows: What learning and
instruction through CBL or PBL could be effective from faculty and
students' point of view?

Problem-based learning (PBL) is the most essential innovation
in medical education over the past 40 years'. It was developed at
McMaster University in response to teacher-centered and discipline-
based preclinical medical education prevalent in the 1960s. Students
receive teacher-determined material through lectures for reproduction
in factual tests?. This short-term cramming of large amounts of
information organized around isolated subjects did not favor recall in
the clinical years. It was neither preparing students to solve clinical
problems nor to become self-directed lifelong learners. In contrast,
PBL students in tutor-guided small groups attempt to resolve a real-life
clinical issue by using their existing knowledge to generate hypotheses
and then actively finding the cross-disciplinary expertise they need
to understand the problem entirely. Hence PBL is a constructivist®,
student-centered, and problem-based approach to medical education.
It is geared to facilitate knowledge retention and application while
fostering the skills desired in physicians, such as clinical reasoning,
critical thinking, and self-directed learning®. The PBL approach has
improved physician competency in the social and cognitive domains®.

CBL is an educational paradigm closely related to the more common
PBL. This PBL approach is andragogical (adult teaching/learning),
posing contextualized questions based on “real-life” problems that
may be clinical or nonclinical>. CBL’s main traits derived from PBL
are that a case, problem, or inquiry is used to stimulate and underpin
the acquisition of knowledge, skills, and attitudes. Cases place events
in a context or situation that promotes authentic learning®. Cases are
generally written as problems that provide the student with a patient’s
background or other clinical condition. Supporting information is
provided, such as the latest research articles, vital signs, clinical
signs and symptoms, and laboratory results. CBL allows students to
develop a collaborative, team-based approach to their education. Other
characteristics include hypothesis generation and the consolidation and
integration of learning activities®.

METHODOLOGY

This is a cross-sectional study conducted in the College of Medicine,
University of Bisha (UBCOM), in the Kingdom of Saudi Arabia (KSA),
between November 1, 2019, and February 15, 2020. UBCOM was
established in 2014, applying PBL, CBL, and team-based learning (TBL)
as the principal methods of learning, in addition to seminars, interactive
lectures, bedside teaching in hospitals, and practicals in skill labs.

The survey questionnaire was well structured and self-administered,
adopted from a previous study®, with 12 questions related to the
perceptions of students and faculty members toward PBL and CBL,
including their perceptions on time management during the process,
preparation before class, collaboration, and interaction among
colleagues, applicability for all cases, applicability for clinical cases
only, advantages over each other, integration with different topics, in-
depth study, the interaction between tutors and students, independent
learning, enhancements of self-directed learning, and the chance for
quiet students to show themselves.

30 (64%) of the faculty members answered all the questions, but
two students did not answer all the questions. A total of 41 students
(100%) responded to the questionnaire, and 95% responded to all the
questions'>!%; 30 (64%) faculty members responded and answered the
questionnaire. The expected answer for these 12 variances is “agree,”
“neutral,” or “disagree.” The analysis is for students and faculty
members who agree and disagree on each variance. SSPS version 25
was used to reject the null hypothesis to 0.05%. Ethical approval was
granted from the research and ethical committee.

UBCOM has adopted the SPICES curriculum in which PBL is the
principal instructional method. The model used in UBCOM is based
on the seven steps (jumps) adopted by Maastricht'. The curriculum
committee should supervise and support the implementation of PBL
as a principal instructional method. There is a PBL sub-committee
responsible for formulating a problem team for each problem separately
from the course committee and PBL subcommittee and assigns one of
the members as a team leader. The PBL subcommittee supervises the
whole process of the PBL method from construction up to conduction.
CBL is a learning and teaching approach that aims to prepare students
with authentic clinical cases for clinical practice.

The process of the CBL implementation in UBCOM is that the title of
the case would be suggested by the course coordinator in collaboration
with the assigned tutor (content expert) and approved by the curriculum
committee (CBL coordinator). After the approval of the title, the content
expert should draft the CBL outcomes and case scenario and forward it
to the course coordinator to be submitted to the CBL coordinator by the
course coordinator for final approval.

The process of the CBL implementation: The case scenario should be
projected for the students at the beginning of the session. The students
should respond to the whole question individually before starting the
discussion. After the students are distributed in the class properly to
prevent cheating; the presence of a second tutor during the first 30
minutes is usually considered. The tutor will lead the discussion,
stimulating students for critical discussion and deep thinking, and give
feedback and a summary of the case scenario at the end of session'.

RESULTS

The students and faculty members significantly perceived that CBL
has better time management during the process (p-value of 0.022).
It allows integration with other topics (p-value of 0.014) and the
interaction between tutors and students (p-value of 0.010). The students
significantly disagreed that CBL needs less preparation before class
(p-value of 0.036) and allows collaboration among colleagues (p-value
of 0.001). At the same time, the faculty members agreed on both (p
values of 0.036 and 0.001, respectively). The faculty members and
students decided that CBL applies to all cases with high significance
(p-value of 0.002). No significant difference was found in the faculty
members’ and students’ perceptions toward other variances for CBL.
For the same variance applied to PBL, neither the faculty members nor
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the students had a significant difference in agreement and disagreement
(p-value of more than 0.05) (Table 1 and 2).

DISCUSSION

Few published articles have compared PBL with CBL. To the authors’
knowledge, this is the first study to reflect the views of students and
faculty members toward innovative methods of instruction such as PBL
and CBL in an innovative curriculum in a newly established university
in KSA. In contrast to PBL, the study reflects a positive perception
of CBL in areas such as time management during the process, less
preparation before class, facilitating collaboration among colleagues in
class, applicability for all cases, the promotion of integration with other
topics, and the allowance of interaction between tutors and students.

The findings of this work agree with the opinions of students and
faculty members at the University of California and Los Angeles®. The
enhancement of collaborative learning through CBL was perceived
positively by students and faculty members in this work, consistent
with that of Curran et al. (2008)'. Studies among Indonesian
universities and undergraduates in the Northeast University who use
case-based studies in psychology perceive CBL positively, which is in
harmony with this work'*!%. The same positive perception toward CBL
aligns with the University of Western Australia (Srinivasan et al., 2007;
Williams, 2005) and among pharmacology students in the Medical

College and KEM Hospital Parel and Indian medical schools!!*!7, The
faculty development program in UBCOM is conducted every week at the
departmental level and every other week for all the faculty members—
which allows updating and changing experiences among faculty members
and discussing the process of learning and assessment in the institute—
trains faculty members to run any instructional method in the college'.

In contrast to our findings where students negatively perceived PBL,
another local study in the College of Medicine, King Saud University
(KSU), KSA, showed that the students perceived PBL positively'.
Many reasons could explain such a difference. First, the curriculum at
KSU is a hybrid, while that in UBCOM is innovative and integrated.
Second, the sample size at KSU is more significant than that in
UBCOM. Third, the study conducted at KSU examines the students'
views toward PBL only, while that performed in UBCOM examines
the views and perspectives of the students and faculty members toward
PBL and CBL. Fourth, at KSU, both genders were enrolled in the
study, in contrast to UBCOM, where only male students were enrolled.
Finally, although both PBL and CBL entail learning in small groups, in
our setup, the group is very small, which might affect their decisions
toward instructional methods. We cannot ignore the experience of the
tutor, whether he facilitates PBL or CBL, and his effect and impact on
his student to their decision on any method of learning.

Table 1: Perception of students and faculty members towards instruction by CBL (N=71(41 students, 30 faculty members)

Variables Students Faculty members P value
Agree Neutral Disagree Agree Neutral Disagree
CBL
Better time management during the process 15 16 9 21 8 1 .022
Less preparation before class 5 11 10 18 11 14 .036
?Ollll(;\z g(;(;lslaboratlon and interaction between 3 13 18 20 5 5 001
Applicable for all cases 14 18 7 6 6 18 .002
Better for Applicable for clinical cases only 23 12 4 22 4 4 219
Advantages over PBL 14 12 13 10 12 8 531
Allows integration with other topics 19 9 11 24 4 1 .014
Allows study in depth 21 9 9 22 1 1 .068
Allows interaction between tutors and students 20 11 8 26 3 1 .010
Allow independent learning 25 10 4 24 5 1 275
Enhance self-directed learning 28 6 5 27 3 0 .091
Good chance for quite a student to show himself 18 11 10 18 7 5 404
Table 2: Perception of students and faculty members towards instruction by PBL (N=71(41 students, 30 faculty members)
Variables Students Faculty members P value
Agree Neutral Disagree Agree Neutral Disagree
PBL
Better time management during the process 19 11 9 17 9 4 459
Less preparation before class 10 9 20 9 10 11 378
Allow collaboration and interaction 29 3 3 23 5 ) 225
between colleagues
Applicable for all cases 22 7 11 14 5 11 .696
Better for Applicable for clinical cases only 15 11 14 9 7 14 .631
Advantages over CBL 18 11 10 9 13 7 497
Allows integration with other topics 23 9 6 21 6 3 382
Allows study in depth 19 15 6 21 5 4 178
Allows interaction between tutors and students 27 9 4 20 4 5 .652
Allow independent learning 28 10 1 24 5 1 .508
Enhance self-directed learning 27 11 2 23 5 2 591
Good chance for a quiet student to show himself 25 10 5 21 6 5 760
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STRENGTHS

The study attempts to consolidate on alternatives for teaching: a
science environment for teaching, the nature of students, and different
resources and instructors for each venue. The study adds humble
work to the medical education literature, dealing with an innovative
curriculum as the case in this study shows a preference for CBL.

LIMITATIONS

While the small sample might affect the generalization of the study, this
may open doors for future similar studies.

RECOMMENDATION

It was apparent faculty and students had a negative perception of
time management and integration for PBL, therefore: Conduction
of PBL should be well prepared, with rehearsal well and planned
distribution of the 2-hour conduction for the first session through
the different parts of the conduction (reading silently, reading within
the group, brainstorming and extracting learning outcome), making
the presentation of the problem through a screen rather than hard
copies will make student concentrate and think loudly. Identifying the
problem itself (giving it: the title, reference number, authors’ names,
and reviewers’ names) will lead to more commitment from those who
design and conduct it. Problems banking will allow smooth running
through the whole period of the course. A well-prepared problem will
allow proper integration and better time management where much
time directed to brainstorming and establishing the learning object
necessitates faculty training. On the other hand, although students
are satisfied with the process of CBL conduction, to make it more
authentic, it is better to give questions in three phases (history, physical
examination, management) and collect their responses after each
phase. When the response of the students to CBL is through groups,
rather than individuals, it will allow improving the skills of interaction,
communication, and problem-solving and finally, the selected case
should be from real life in hospital or primary health care.

CONCLUSION

Although no one method will be recommended for learning given
the different contexts of each institute, this study throws some light
on the role that could be played by learning through CBL.
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