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ABSTRACT
Objective: To determine if there was any significant difference in scores of students who acquired knowledge through
team-based learning (TBL) versus those who learned through small group discussion (SGD).
Study Design: Quasi-experimental cross-over study.
Place and Duration of Study: Shifa College of Medicine, Islamabad, from March to December 2015.
Methodology: All students of second year MBBS were assigned to either TBL or SGD, based on non-probability sampling,
for 8 themes in a five-week module. The groups were flipped after 4 themes. TBL format recommended by the AMEE guide
No: 65 was followed. The impact of both learning methods was assessed by comparing end-of-module written examination
scores of the two groups through independent sample t-test. SPSS version 23 was used for data analysis. A p-value of
<0.05 was considered statistically significant.
Results: End-of-module written examination scores showed there was no significant difference in student academic
performance when they studied with TBL or SGD in themes 1-4 (TBL 61.90 ±13.01 versus SGD 59.65 ±11.56, p=0.41).
However, for themes 5-8 there was a significant difference in scores (TBL 65.36 ±11.62 versus SGD 59.92 ±10.65, p=0.03)
A trend towards higher scores was observed in content learned with TBL in all eight themes.
Conclusion: TBL is equally effective as an instructional method as SGD. However, it could not be established that it
results in significant improvement in learning.
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INTRODUCTION
Team-based learning (TBL) was devised as an instructional strategy for teaching business by Dr. Michaelsen.
Its advent in medical education dates back to 2001,
when it was introduced in the Baylor Medical College,
Texas.1 Since then, it has been widely used as a
dynamic, learner-centred instructional strategy not only
in the medical schools of United States,2 but also
worldwide.3,4 A TBL session is conducted in the form of
a sequence of activities namely individual readiness
assurance test (i-RAT), team-readiness assurance test
(t-RAT), instructor clarification/mini-lecture and teamapplication exercise (t-App).
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Medical literature from Pakistan using TBL as a teaching
strategy is largely in its favour, with results showing that
student satisfaction increases when traditional lecture is
replaced by TBL. Hashmi conducted a modified form
of TBL and compared it with the traditional lecture to
discover its benefits on academic outcomes and
students perceptions.10 Badar et al. sought students'
opinion about TBL in comparison to lectures at Punjab
Medical College, Faisalabad.11 Hameed et al. measured
the impact of TBL on students' scores in comparison with
didactic lectures.12 In this context, a study comparing TBL
with other small group learning strategies seemed pertinent.
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Shifa College of Medicine (SCM) has been following a
learner-centred curriculum since 2008 with the main

Most of the studies that investigated the benefits of TBL
showed that its effects on student ability to apply
knowledge are largely positive and are attributable to its
process.5 However, its effect on student scores or
academic performance has been equivocal. Neider et al.
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employed TBL in gross anatomy and embryology courses
and concluded that the class average did not improve
with the introduction of TBL.6 Koles et al. observed that
TBL had a positive effect most pronounced in the
students in lowest academic quartile.2,7 Wiener et al.
observed that high performers benefitted more from the
TBL on the other hand.8 Evidence suggests that TBL
provides a platform for metacognitive instruction and
allows students to benefit from the learning styles of
others, thereby inculcating the ability to judge and improve
their own learning.9

Journal of the College of Physicians and Surgeons Pakistan 2019, Vol. 29 (9): 860-864

Effect of team-based learning on academic performance

strategies of instruction include small group discussion
(SGD) and problem-based learning (PBL). This study
was conducted to determine if TBL had a greater impact
on student performance compared to SGD as indicated
by their end-of-module written examination scores.

METHODOLOGY
The study commenced after approval from the Institutional
Review Board (IRB). It was a quasi-experimental, crossover study design. All the students of second year MBBS
at Shifa College of Medicine academic year 2014-2015,
were included except the repeaters. The students were
first ranked into three categories (above average,
average, and below average) on a quartile basis
according to their percentage scores in the previous
modular examination; and then based on non-probability
sampling, were grouped into A and B ensuring equal
representation of the three categories (Figure 1). TBL
was used as an instructional strategy instead of SGD for
teaching second year medical students over a five-week
GIT (gastrointestinal tract) module. The module was
designed along eight themes. The students' performance
during the TBL sessions was scored. Each theme
revolved around a relevant and contextual real-life case

scenario that acted as a trigger. List of themes and the
teaching strategy used is given in Table I. The curricular
Table I: Summary of the themes, number of sessions and subcategories
of students.
Categories of
students
Themes learnt
with TBL

1-4
Patient with
difficulty in
swallowing

5-8
Patient with jaundice

Patient with
anterior abdominal
wall swelling

Patient with chronic
diarrhea

Patient with acute
abdomen

Patient with acute
diarrhea

Patient with acute
epigastric pain

Patient with bleeding
per rectum.
8

Above average

13

13

Average

19

19

Below average
Gender

Group B

8

No. of TBL
sessions
Previous
results

Group A

9

9

Male

15

18

Female

26

23

Figure 1: Division of students.
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content was delivered through small group discussions
(SGD), large group sessions, team-based learning and
skill lab sessions. The areas addressed included gross
and micro-scopic anatomy, developmental and clinical
anatomy, along with basic and applied physiology. The
assessment of the module was done through type-A
items and SAQs. For team-based learning scores of only
type-A items were taken into account so that content
validity and objectivity were not violated.
The TBL team members consisted of the principal
investigator (PI), module director (an Assistant Professor
in Anatomy) and an FCPS Trainee in Physiology. To

sensitise the identified TBL faculty, a pilot TBL session
was conducted in the immediately preceding module.
The students were oriented with TBL process by an
introductory session, which was conducted by the PI.
A power point presentation was given to the class on the
first day of the GIT module and an informed consent was
obtained about the use of the scores. The students were
informed of the marking scheme of TBL sessions. A
handout explaining the design, format, advantages and
the marking scheme of TBL was also distributed among
the students in this session (This handout had been
uploaded to the modular Dropbox earlier). TBL sessions
were run exactly in the format recommended by AMEE
guide No. 65 (1) given in Figure 2.
Every TBL session was scored by assigning marks to
each component activity and these scores were then
counted towards internal assessment.
Learning objectives and time duration for both the SGD
and TBL sessions were the same. The learning
objectives were shared with the students via Dropbox
link for that particular module as well as in the form of
hard copies.
The SGD sessions were run in a discussion format with
the faculty acting as facilitators. Students discussed the
content by exchanging the information that helped them
achieve their assigned objectives. Students could refer
to the clinical scenario related to that particular theme,
provided in the study guide, during their discussion. The
facilitator was supposed to intervene only whereever
necessary; involve reticent learners, provide guidance
and clarify concepts as and when required. Every SGD
was evaluated by the facilitators on the "learner's log"
through a global rating scale.
The end-of-module written examination consisted of an
MCQ paper designed by the subject experts. It was
reviewed and revised on advice of department of health
professions education (DHPE) for technical item flaws
prior to printing. Questions were arranged in the sequence
of themes and were in line with the assessment blue
print. Total number of MCQs was 70 and the majority
(60%) was type A. Percent scores of end-of-module final
summative MCQ examination were obtained and
statistical analysis was carried out through SPSS
version 23. Independent sample t-test was applied to
compare the overall scores of the two groups and the
mean scores of the three categories of students (above
average, average, and below average) of both groups
(A and B). This was according to the respective themes
they had covered with TBL. A p-value of <0.05 was
considered statistically significant.

RESULTS
Figure 2: Process of team-based learning.
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The Cronbach alpha (reliability) of the end-of-module
question paper was 0.7. In the first half of the GIT module
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Table II: Comparison of the mean percentage scores of the students
of both groups (TBL and SGD).
Themes

Parameter

Mean

p-value

1-4

(TBL ) Group A
(SGD) Group B

61.90 ±13.01
59.65 ±11.56

0.41

5-8

(SGD) Group A
(TBL) Group B

59.92 ±10.65
65.36 ±11.62

0.030*

*Statistically significant.

(Themes 1-4) overall comparison of mean percent
scores show that the TBL group performed better than
the SGD group, but the difference is insignificant p=0.41
(Table II). Comparison of mean scores of the three strata
of students – above average, average, and below
average – showed there is a slight difference in mean
scores of the two groups, which is although not
statistically significant but the scores are higher for the
students studying with TBL than the ones studying with
SGD.
In the second half of the module, Group B learned the
last four themes (Themes 5-8) through TBL and Group A
through SGD. The comparison of end-of-module exam
scores of the last four themes showed TBL students
performing significantly better than SGD students,
p=0.30 (Table II).
Comparison of the three categories of students – above
average, average, and below average – showed the
same trend as seen in 1-4 themes where there is a
statistically insignificant difference in the mean scores
with TBL students performing slightly better than SGD
students.

DISCUSSION
Team-based learning was introduced in our setup to
observe its impact on student scores. The present data
showed inconclusive results, TBL-group students did
perform better but the difference in scores was
insignificant in the first half of the module and significant
in second half.
A uniform distribution of the content throughout the
module was aimed; both the groups were provided with
same learning objectives regardless of the learning
strategy along with the number, duration and timings of
sessions. Despite the efforts for maintaining standardisation and uniformity, the first four themes might have
been challenging for students as they contain more
content of anatomy including oral cavity, anterior
abdominal wall and peritoneum. These areas are difficult
to handle for students when encountered for the first
time. Therefore, there is a chance that both groups had
to struggle; and TBL-group students although had better
mean scores, did not show significant difference in their
results.
The content of the last four themes (Themes 5-8) was
relatively easy and included more of Applied Physiology.
This might have helped TBL-group students obtain more

marks leading to significant difference in scores. These
observations were in line with the views of the subject
experts responsible for designing and delivery of the
module.
Differences in course structure and content and/or
course difficulty have been speculated as reasons of
insignificant differences in scores in various studies
comparing TBL with small group learning techniques.6,7
Another factor might be responsible for these finding is
the skill of faculty members. It was not possible to
assure same performance by all the faculty members
facilitating the small group discussions because they
varied in terms of teaching experience, age and gender.
Differences in the style and skills of facilitators can result
in variability in the quality of sessions in SGD.7
TBL-group students had to go the extra mile for their
home assignment because the team application exercises
were tough and consisted of clinical correlation of real
life scenarios with basic science knowledge. In SGDs,
clinical application is addressed occasionally. These
factors might have resulted in higher but insignificant
scores of group A during first half of module (Themes 1-4).
Interestingly the results of last four themes (5-8)
depicted a significant difference in examination scores
with TBL students performing better than the SGD students.
Although small group learning did provide an opportunity
of active learning, there was relatively less element of
critical thinking and problem-solving. Mostly, it depended
mainly on the skill of facilitators as to how much clinical
relevance they could bring in the discussion by
generating a debate.
On the other hand, TBL challenges students' knowledge
through carefully structured activities and candid
feedback which increases depth of their learning.7 Two
important aspects of peer teaching and accountability
inherent to TBL design are reasons of its positive effects.13
Peer evaluation was done at the end of each half of the
module and accounted for 5% of the TBL score; and
students were aware of this fact. However, readiness
assurance tests (i-RAT and t-RAT) and team application
(t-App) exercises created a sense of commitment in
students and increased their motivation to study better.14
Repeated testing in the form of readiness assurance
tests (i-RAT and t-RAT) can also be attributed for better
learning.5 Carefully crafted application exercises
generated constructive debates leading to competitive
environment among teams.15 TBL faculty put real time
efforts to make the sessions palatable and engaging for
students. Making MCQs for RAT and t-Application
exercises, preparing mini-lectures and organising the
session were tough jobs. SGD lacked all these features,
there were no clinical problems presented; it was the
discretion of facilitator to relate to clinical case
mentioned in study guide. Students usually confine
themselves to content mentioned in the learning
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objectives during their discussion. They were assessed
only on their individual performance. Many students did
not come prepared nor did they bother about their
grades. Some students had to do most of the work in the
group. Therefore, there were remote chances of
experiencing clinical debate and correlating the clinical
problems with basic sciences knowledge. There seems
little possibility that end-of-module written assessment is
the reason for the above mentioned findings.
The results of this study cannot be generalised due to a
number of limitations. It shows the effect of TBL in a
single course/module with a limited sample size and
these results were not compared with any other medical
college. Another limitation is the absence of control
group which could not be created because student could
not be deprived of a unique educational experience.

CONCLUSION
TBL is equally effective as an instructional method as
SGD. When TBL was implemented in a basic science
course, it could not result in significant improvement
in learning neither did it lead to any reduction or
deterioration of scores.
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