JIIMC 2021 Vol. 16, No.3

ORIGINAL ARTICLE

Is Case Based Learning Better than Self Directed Learning? A Quantitative

Analysis of Endocrine Physiology Exam Scores and Students' Feedback
Sadia Ahsin, Hira Ashraf, Madiha Imran, Gule Naghma Saeed

ABSTRACT
Objective: To compare the effectiveness of Case Based Learning and Self Directed Learning through end-of-
module assessment scores of two groups of students studying endocrine physiology in the second year MBBS
program and through student's experience about it.

Study Design: Quasi experimental study.

Place and Duration of Study: Foundation University, Islamabad, Department of Physiology, conducted in 4
months duration, starting from April till August 2020.

Materials and Methods: This study was conducted on second year MBBS students (group A) who were formally
introduced to case-based learning sessions during endocrine module. The end-of-module physiology exam
scores of this class were compared to endocrine module result scores of the previous class (group B), who had
been taught through self-directed learning sessions during their endocrine module. Dividing same class into
two groups would deprive one group from new learning strategy therefore scores of previous classes taught
through SDLs were used. The number of sessions, learning objectives, facilitators, examiners, and assessment
methods for both classes were ensured to be kept similar.

Results: Quantitative analysis of scores between the two groups using SPSS 23 was statistically significant (p-
value =0.001) through independent t test. Out of 143 students in group A, 96.5% passed while in group B 95%
were declared pass. The above average scorers were 52% in group A and 29% in group B. Qualitative
assessment of feedback questionnaire done by descriptive analysis, depicted positive impact of case-based
learning sessions on students' self-perceived learning, communication skillsand problem solving.

Conclusion: case-based learning sessions was found to be more effective learning strategy than self-directed-
learning sessions.
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Introduction

Teaching at Foundation University has been hybrid
since 2009, employing both the conventional
learning strategies as well as modern-day innovative
methods like Problem-Based Learning Sessions
(PBLs), tutorials and Self-Directed Learning Sessions
(SDLs). Specifically, SDLs were included in the
curriculum, keeping in mind the rapid advances in
medical education and the importance of developing
our future physicians into self-directed life-long
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learners, as SDL has been widely accepted as the
most appropriate learning strategy to achieve this
goal.'

In 1975, Malcolm Knowles defined SDL as “a process
in which individuals take the initiative, with or
without the help of others, in diagnosing their
learning needs, formulating goals, identifying human
and material resources for learning, choosing and
implementing appropriate learning strategies, and
evaluating learning outcomes.” It is however
important to note that in the systematic review
conducted by Murad et al., it was found that only 8%
of published studies fulfilled the precise definition of
SDL as defined by Knowles.’ Likewise, the SDL time
slots being offered in the curriculum of our medical
students have also not been a true reflection of SDL
as defined by Knowles. Students learn certain
concepts on their own and any major queries would
then be dealt with in classroom lectures. As such, our
students often complained, about inadequate, and
at times distracted learning during these SDL
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sessions, without guidance from facilitators. In the
opinion of the study authors, while acknowledging
the much-documented benefits of SDL learning
strategy, its true effectiveness can be evaluated only
when compared to other comparable
methodologies, where students are guided towards
focused learning while keeping the spirit of self-
learning, e.g, through Case Based Learning (CBL).
Case Based Learning is also an educational strategy
where contextualized questions based upon real
patient clinical scenarios are posed to students who
are pre-informed about the content to be discussed.
The case discussion is under supervision of a
facilitator who is also well prepared. The
implementation and assessment of CBL in various
disciplines, including basic sciences, is also
documented in literature.”” Though the idea and
implementation of SDLs in curriculum was whole
heartedly embraced by the faculty, but due to
student's dissatisfaction, it was considered prudent
to change the learning methodology, but before
introduction of new learning method i.e., CBL, into
the curriculum of basic sciences at FUIC, some
tangible rationale was needed in the form of better
or comparable assessment results for at least one
module. Towards this end, a study was planned
where assessment results of one group of students
taught through SDL and lectures was compared with
the results of the second group of students who were
taught through CBLs and same lectures. With this
rationale current study aimed to compare the end-
of-endocrine module assessment scores of two
groups of students studying endocrine physiology
either through SDL or CBL in addition to their
lectures. It was also aimed to record the perception
of these methods from those students who had
experienced both methods through structured
questionnaire. Therefore, the objective of this study
was to compare the effectiveness of CBL and SDL
through end-of-module assessment scores of two
groups of students studying endocrine physiology in
the second year MBBS program and through
student's experience about it.

Materials and Methods

This Quasi-experimental study was conducted at
department of physiology of Foundation University,
in the students of second year MBBS, for the
duration of 4 months, starting from April till August
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2020. Ethical approval for the study was obtained
from ethical review committee of university. The
entire 2nd year MBBS class of session 2018
comprising of 143 students was included in group A
through convenience sampling. The previous
modules of the same class had been taught through
lectures as well as SDL sessions. Since CBL was
considered new method for students therefore they
were formally introduced to Case Based Learning
methodology. The endocrine module runs over a
duration of 8 weeks. The CBL sessions were prepared
according to recommended guidelines where pre
reading material and case scenario was provided to
the students and subject experts, a week prior to
main discussion.’ Physiology of pituitary, pancreas,
thyroid, parathyroid, adrenal and gonadal hormones
was covered, with one hormonal dysfunction
scenario for one CBL session each week with a total
of 8 CBLs. Students identified learning objectives, key
concepts in the physiological functioning of
hormones and consequences of their hypo or hyper
functioning. The case summary was organized by
facilitators. The end of module physiology scores of
this class were compared to same exam result of
class of 2017 (group B), who had been taught
through lectures and one Physiology SDL per week in
total 8 weeks of their endocrine module. Since the
learning objectives devised for both SDLs and CBLs
encompassed physiology of various hormones,
therefore only physiology scores were extracted
from the total module scores. Dividing same class
into two groups would have deprived one group from
new learning strategy therefore scores of previous
classes taught through SDLs were used. However, the
number of sessions, learning objectives, facilitators,
examiners, and assessment methods for both classes
were ensured to be kept similar, to avoid
confounding factors. The subject pass percentage as
per Pakistan Medical and Dental Council is 50%
therefore, it was decided to compare percentage of
pass and fail students, number of average scorers
(50-70% scores) and number of above average
scorers (above 70%) in both groups. The feedback
about CBL from students was collected from group A
because only they had exposure to both SDL and CBL
in their academic year. It was collected through self-
administered, structured questionnaires after their
end of module exam. Questionnaire comprised of 8
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guestions with responses on Likert scale.
Quantitative analysis of scores between the two
groups was done using SPSS 23 where statistically
significant difference with p value = < 0.05 was
calculated through independent t test. Assessment
of student's perceptions was done through feedback
guestionnaires by descriptive analysis using
percentages and frequencies.

Results

There were 143 students who attended CBLs along
with lectures (group A, n=143) and same number of
students attended SDL sessions along with lectures
(group B, n=143). Out of 143 students (group A) the
pass percentage was 96.5% (138) while 3.4 % (5)
failed to clear the modular exam. In group B, 95%
(136) were declared pass while 4.8% (7) students
couldn'tscore the pass percentage (50%).

The mean score in percentage of CBL+ Lecture group
and SDL+ Lecture group along with standard
deviation is shown in table |. The difference of scores
between the two groups was significant at p-value of
0.003 applying t-test.

Table I: Comparison of Mean Score in Percentage of CBL
(Group A) and SDL (Group B) (N= 143)

Group MeaniSD p-value
Group A 68.35+8.15

0.003"
Group B 65.55+8.83

*p-value significant (less than and equal to 0.05%)

The number of students scoring above average
scores (71-85 %) was 75 (52%) in group A while 42
(29%) students scored above average marks in group
B. The number of students scoring average
percentage (51-70%) was 67 (45%) in group A while
94 (65%) in group B.

Table Il. Students' Feedback Questionnaire Scores
Analysis (Figure in Parenthesis Indicates Score for That
Choice) (N = 143)

Sr Question Strongly | Agreed Not sure Disagree | Strongly
No. Agreed (4) (Neither (2) Disagree
(5) agree, (1)
nor
disagree)
(3)

1. Case Based 41 43 34 14 11
Learning (CBL) (27.5%) | (28.9%) | (22.8%) (9.4%) (7.4%)
is a worthwhile
progression
from Self-

Directed
Learning

2. CBL improved 34 38 29 25 17
my (22.8%) | (25.5%) | (19.5%) (16.8%) (11.4%)
communication
skills
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3. CBL improved 34 50 33 14 12
my ability to (22.8%) | (33.6%) | (22.1%) (9.4%) (8.1%)
retain
information

4. CBL helped me 30 49 40 14 10
prepare for (20.1%) (32.9%) | (26.8%) (9.4%) (6.7%)
exams

5. This teaching 50 51 23 8 11
method is a (33.6%) | (34.2%) | (15.4%) (5.4%) (7.4%)
useful
preparation in
clinical
problem
solving

6. The discussion 41 37 29 21 15
sessions (27.5%) (24.8%) | (19.5%) (14.1%) (10.1%)
facilitated
interaction
between staff
and students

7. Time allowed 32 32 35 20 24
for case (21.5%) (21.5%) | (23.5%) (13.4%) (16.1%)
discussion was
sufficient

8. | enjoyed case- 34 40 32 20 17
based learning | (22.8%) | (26.8%) | (21.5%) (13.4%) (11.4%)

Discussion

The current study was planned to evaluate the
outcome of incorporation of CBL sessions, instead of
SDL time slots, in the endocrine module timetable of
second year MBBS class of 2018. There are multiple
ways to evaluate a learning intervention in literature
including knowledge assessment and surveys,
therefore, both have been employed in the current
study.” The module exam physiology results of group
A, who were taught through CBL sessions in addition
to lectures showed better overall scores compared
to group B, who were taught through same lectures
and dedicated 08 SDL time slots in timetable of
endocrine module. Mean percentage score obtained
by group A students was significantly higher
68.3548.15 compared to 65.55+8.83 of group B with
a p value of 0.003. Similar results were derived by
Datta A et al., who found that post-test mean scores
of CBL groups were significantly higher than that of
didactic lecture groups when both were compared
after teaching two clinical pathology topics.” The
strength of our study is that a series of CBLs was
conducted throughout the endocrine module, to
evaluate their outcome in formal exam results.
Another strong point of our study is that basic
physiological aspects of each hormone were taught
in lecture before the CBL session, as literature search
suggests that true effectiveness of CBL can be
achieved when students have already acquired
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foundation knowledge of the topic.’

In our study, although the pass percentage of group A
was higher than group B, their difference did not
reach statistical significance. Although the number
of 'average scorers (50-70%)' was more in group Bi.e
95 (65%) compared to 67(45%) in group A, yet it was
interesting to find that this difference was
compensated by considerably more 'above average
scorers (above 70%)' in group A, 75(52%) compared
to group B, 42(29%). This suggests that students of
group A had better in-depth understanding of the
subject compared to group B. These findings are
comparable to the results of Sahiba K et al., where
authors found that incorporation of CBL method in
biochemistry was superior in imparting knowledge
to students. Their claim was supported by significant
difference between pre and post CBL mcq test scores
of students.” Questionnaire based inclination of
students towards CBL sessions compared to SDLs
also suggests its effectiveness as a student-preferred
learning tool. Students considered it effective for
knowledge retention and exam preparation which
was reflected in their exam scores too. The clinical
correlation with the acquired physiological concepts
could be the reason of better perceived knowledge
retention. AsBunmiSetal., concluded in their cohort
study that perceived clinical relevance was a
contributing factor to the retention of basic science
knowledge in their students and they suggested that
curriculum planners should make clinical relevance a
more explicit component of medical teaching.”

The impact of CBL has been evaluated in various
studies which concluded that students not only
enjoyed the sessions but felt that CBL enhanced their
understanding.”™® These conclusions are similar to
the results of our study. Our students considered
CBLs enjoyable, the reason could be the interactive
and focused discussion with facilitators and the
clinical application of their already acquired basic
science theoretical knowledge.

An interesting finding in our study was the low
number of students who were in favor of SDLs. This
clearly shows the lack of readiness of our students
towards self-directed learning, even at university
level. Current study does not indicate why students
were not in favor of SDL, however cultural factors
have been shown to impede SDL assimilation in
medical students across different cultural groups.
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For Asian students, the pressure of high achievement
and traditional reliance on teachers has been
documented as the main restraining factor in failure
toadapt SDLstrategies.™

Current study results motivate us to plan more CBLs
for other modules that are being run during basic
sciences years of medical students. However, the
importance of making our future physicians' lifelong
learners through self-directed learning cannot be
overlooked. Therefore, it is recommended and
planned, not to totally replace SDLs with CBLs, but to
incorporate a few dedicated SDL time slots in every
modulein addition to CBLs.

True comparison of CBLand SDL by dividing the same
class into two groups would have been gold standard
but this was limitation of our study as authors did not
want to deprive half of the class from new learning
strategy.

Conclusion

CBL was found to be more effective learning strategy
than SDL, as reflected in student's physiology scores
of endocrine module exam. Student's perception
about CBL was concluded as it being a helpful and
enjoyable tool for learning.
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