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ABSTRACT

Background: Several teaching-learning methods are widely used in medical schools all over
the world. Optimizing and promoting active student learning has been the fundamental goal
of these strategies. Team-Based Learning (TBL) is a structured form of small-group learn-
ing which is a relatively new pedagogy in medical education. We aimed to introduce TBL in
place of traditional lectures to teach physiology general concepts and evaluate its perception
among undergraduate medical students at Chitwan Medical College.

Methods: This was a cross-sectional descriptive study conducted among all 100 (95/100 respon-
dents) year | undergraduate medical students. We requested the students to complete a Team-
Based Learning- Students Assessment Instrument (TBL-SAI) to study the preference towards TBL
after completing 12 weeks of TBL.

Results: The study included 67 males and 28 females. Students reported agreement in TBL-SAI
statements complementing and enjoying this newly introduced method. The overall mean TBL-SAI
score was 111.55+11.05 (Range 78-128) which was above the defined threshold of 102 indicating
favor to TBL over traditional lecture system. Sex, entry-type, and, past educational institutes were
not associated with a preference of TBL. TBL-SAl is a reliable tool to use among undergraduate
medical students in Nepal.

Conclusions: The study demonstrates TBL could be an effective way of teaching physiology general
concepts to undergraduate medical students. TBL was overwhelmingly accepted by the students
over traditional lecture-based teaching.
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INTRODUCTION

Over the years, medical colleges worldwide have been pioneer-
ing innovative teaching-learning methods to bring the best out
of their students. These teaching-learning methods have en-
circled around student-centered learning philosophy aiming to
help students achieve a higher level of learning.! Overtime, a
number of models have been less effective and large classroom
lecture is still the most utilized method.?

Team-based learning (TBL) though a new pedagogy to medi-
cal education with substantial attention in recent years.>*It is
a team-oriented collaborative process that involves pre-class
preparation, in-class individual, and, group readiness assur-
ance testing, and application focused-activities.®* The immedi-
ate peer and faculty feedback, self-reflection, peer evaluation,
and, self-assisted group learning are cornerstones of this strat-
egy.> TBL has been found to improve academic performance,®
attendance,” and, ability to work in groups to traditional lec-
ture-based teaching.®®

TBL is not a routinely utilized teaching-learning method in
medical colleges across Nepal. Less said, majority of pre-clin-
ical undergraduate students have no exposure to TBL. All ba-
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sic science subjects including Physiology lecture is delivered
in large classrooms either using PowerPoint presentations or
whiteboard teaching based on personal teaching preference.

No studies have been conducted in Nepal regarding TBL among
medical students. We planned to introduce TBL in teaching
general physiology to pre-clinical undergraduate medical stu-
dents. We aimed to evaluate the perception of TBL using TBL-
SAl (Team-Based-Learning- Student Assessment Instrument)
amongst a cohort of students who are exposed to this meth-
odology for the first time and assess whether students favored
TBL over lectures.

METHODS

Ethical clearance for the study was obtained from Chitwan
Medical College- Institutional Review Committee (CMC-IRC).
In February 2019, all 100 pre-clinical undergraduate students
enrolled at Chitwan Medical College were introduced with TBL
as the new teaching-learning method. There were 2 sections
of randomly selected 50 students. Each section of 50 students
were randomly divided into groups of 7-8 students totaling 7
groups per section. In our study, we started 2-3 TBL sessions
per week for 12 weeks instead of the usual lecture-based



learning to teach general concepts in Physiology abiding by
the weekly schedule prepared by the institution. Meanwhile,
students were taking traditional lecture-based classes in other
pre-clinical subjects. A demographic instrument was adminis-
tered to the students at the beginning of the semester which
included information about age, gender, past educational insti-
tute, and, entry type. All 100 students attended TBL sessions
some day or another (attendance rate 92.3%). We received all
100 filled TBL-SAI but 5 forms were incompletely filled which
were excluded from analysis (response rate 95%).

We followed the standard TBL structure centered around sig-
nificant problem, same problem, specific choice, and, simulta-
neous reporting. The students were provided with pre-reading
materials which included specified pages and chapters in elec-
tronic text-books, videos, and, handouts. At the beginning of
each class, individual readiness assurance test (IRAT) was con-
ducted followed by group readiness assurance test (GRAT). The
test consisted of 10 questions either alone or a combination
of true-false statements, multiple-choice questions (MCQs),
and, single answer questions (SAQ’s). One-minute time was al-
lotted to answer each question individually and 3 minutes for
group answers. Upon completion of IRAT, the same test was
repeated in groups to promote group work and establish team
consensus. The correct answers were provided and immediate
feedback was given following GRAT. Students were allowed to
challenge the answers with sufficient evidence. The teacher
provided clarifications to the answers and it was followed by
mini-lectures particularly when teams experienced difficulty or
disputes. Students were then instructed to work in teams in
problem-solving activity.

At the end of 12 week, students were instructed to fill in the
Team-Based Learning- Student Assessment Instrument (TBL-
SAl) developed by Mennenga.® It consists of 33 questions with
3 subscales: students accountability (8 items), preference for
TBL or lecture (16 items) and students satisfaction (9 items)
with a 5-point Likert scale ranging from strongly disagree to
strongly agree. A scoring system developed by Nation et al.
which defines an overall score of >102 as indicative of prefer-
ence to TBL was applied to TBL-SAI.* Accountability subscale
score >25, preference of teaching style subscale score >49, and
satisfaction subscale score > 28 indicated students preference
towards TBL.*

Statistical analysis was done using SPSS-20. Internal consisten-
cy of TBL-SAI was assessed using Cronbach’s a. The numerical
values were expressed as mean + SD and categorical variables
as percentage.

RESULTS

All 100 students attended TBL sessions some day or another
(attendance rate 92.3%). We received all 100 TBL-SAIl forms, 5
of which were incomplete and were excluded from analysis (re-
sponse rate 95%). The study participants included 67 (70.5%)
males and 28 (29.5%) females with age ranging between 17-21
years (mean age = 1910.94). 67 (70.5%) were Freshmen and
28 (29.5%) were old batches having lost 1 or more years before
enrolling in medical school. Seventy-nine (83.2%) students had
previously attended government institutions and the remain-
ing 16/95 (16.8%) had attended private schools before getting
into medical school (Table 1).

Table 1: Socio-demographic characteristics of participants
(n=95)

Sex

Male 67 (70.5)
Female 28 (29.5)
Entry Type

Freshmen 67 (70.5)
Old-batch 28 (29.5)
Past Educational Institute

Government School 16 (16.8)
Private School 79 (83.2)

The internal consistency of TBL-SAl measured using Cronbach’s
o was 0.728. Cronbach’s a values for accountability subscale
was 0.537, preference of TBL over lecture subscale was 0.319,
and, satisfaction subscale was 0.547. TBL-SAl was found to be
a reliable tool to use among undergraduate medical students
in Nepal.

The subscale and total TBL-SAI score were well above the
threshold and indicated students favored TBL over traditional
lectures (Table 2).

Over 80% of the students agreed or strongly agreed they felt
they had to come prepared and reported having spent time
before class to be prepared. A lot of students reported their
accountability in their teams learning (82.6%) and that they
needed to contribute to their teams’ learning (62.1%). Students
found TBL to be more engaging as they reported easy distrac-
tion during traditional classes (74.7% vs 5.3%). The majority of
students reported enjoying team-based activities (84.2%) and
had a positive attitude towards TBL (90.5%). A vast majority of
students reported having good experiences with TBL (82.4%).

Table 2: Scores according to the dimensions of the TBL-SAI questionnaire

Reference Range Score > 25 favors TBL Score >49 favors TBL Score >28 favors TBL Score >T159L2 favors
Range 17-38 42-62 18-41 78-128
Mean = SD 28.21+3.89 51.465.10 31.88+4.35 111.55+11.05
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DISCUSSION

Team-based learning collaborative defines TBL “as an evidence-
based collaborative learning-teaching strategy designed around
units of instructions, known as “modules”, that are taught in a
three-step cycle: preparation, in-class readiness assurance testing,
and application-focused exercise”.> TBL encourages student self-
reading, holding students accountable for their learning, trigger
discussion among teams, and knowledge-application. Our study
centered around exploring student’s perception of TBL when they
were exposed to this new form of teaching-learning activity for
the first time.

Analysis of the questionnaire revealed that over 80% of the stu-
dents agreed or strongly agreed they felt they had to come pre-
pared and reported having spent time before class to be prepared
was encouraging to us. This could be misleading as other sub-
jects were being taught in a traditional lecture system where they
are not held accountable in some manner. Also, in this form of
heterogeneously grouped students, the formative assessments
accounted for final exam scores, so student’s accountability was
examined right from the beginning. Students reported lecture-
based learning to be more distracting than TBL (74.7% versus
5.2%). As opposed to quick attention loss in traditional lectures,
TBL employs group activities which helps maintain focus for a pro-
longed period.*

Over 80% of the students agreed or strongly agreed that they had
a good experience with TBL. We are encouraged with this fact and
wish to continue using the same form of teaching-learning meth-
odology or even extending it into other topics. Teams work better
and reach the performing stage if they are together for more than
12 weeks, but our study duration was only 12 weeks. Here we can-
not speculate the performance and liking towards TBL beyond 12
weeks. A longer study period might overall strengthen the study
design.

To the best of knowledge, this is the first study regarding the per-
ception of students to TBL in Nepal. The medical education sys-
tem over the world has witnessed an improved academic perfor-
mance of the students, with students even in the lowest academic
quartile benefitting with the introduction of TBL. At this stage, it
would be premature to conclude, but still, it could be high time for
the introduction of TBL into our system. However, in our present
study TBL sessions covered limited topics from only one subject of
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the curriculum. Future long-term studies to assess the impact of
replacing traditional lectures with TBL can be conducted.

Studies have reported improvement in student’s academic per-
formance and mastery over course content when TBL was used
as a teaching-learning method.'> 2 In the present study, we did
not evaluate the academic performance of the students. Further
studies are warranted in medical colleges across Nepal to estab-
lish such a fact. Also, our present assessment system is based on
knowledge-based exams and studies show improvement in such
exam scores.*

In our study, TBL-SAI suggested students’ preference to TBL, but
we noted some challenges like students not liking the use of a
single teacher, non-coordination with the curriculum, and, lack
of preparation time.™A large student to faculty ratio established
a need for reforming the teaching-learning method and TBL was
introduced. So, the challenge of a single facilitator was within the
norms of TBL. Here, we would also like to express instructors’ lack
of experience with this new form. Studies have shown a stron-
ger preference for TBL to the increasing experience of faculties.”
Though this new form of teaching-learning activity was well re-
ceived by the students, the use of experienced and dedicated TBL
faculty could further increase student’s participation and liking to
this form of teaching.® Majority of students reported pre-class
preparation, students’ feedback of lack of enough preparation
time was well received. The inexperience of the faculties and
sudden exposure to the vast medical curriculum could explain
such a challenge. Medical institutions should think of developing
dedicated TBL faculty and implement TBL routinely as a teaching-
learning strategy.

CONCLUSION

Our study suggests supplementing regular traditional lectures
with TBL in medical schools across Nepal owing to students’
preference of TBL over traditional lectures. With TBL, gaining
popularity, the results of this study may be helpful to faculties
who are planning to implement TBL in their curriculum. Future
studies related to the implementation of TBL with a larger cur-
riculum and longer duration could provide more insight.
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