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Abstract

Purpose: Team-based learning (TBL) helps students 
develop critical thinking, communication skills, and 
teamwork. This pilot study aimed to introduce TBL as 
a teaching-learning tool and evaluate its effectiveness 
on student learning in terms of educational impact 
and perception.

Methods: This pilot educational interventional study 
was conducted among Year 2 medical students. The 
prereading materials were published online to the 
students one week prior to the session. Pre- and post-
Individual Readiness Assurance Test (i-RAT) scores, 
done online using 20 one-best-answer questions 
each, were used to assess student learning. The Team 
Readiness Assurance Test (t-RAT), a discussion of 
a case scenario with integrated Structured Essay 
questions (SEQ), was done in small groups. Facilitators 
clarified issues that cropped up in group discussions. 
Perceptions of the students were taken at the end of 
the session using a questionnaire.

Results: Fifty-seven second-year medical students 
volunteered and consented to participate in the study. 
The mean age of the participants was 20.27±0.84 
years, and 26% were males. The average pretest i-RAT 
score was 58.5 ± 13.5 and was significantly higher 
(p < 0.01) than the post-test scores (45.4 ± 12.3). 
The average t-RAT (Team Readiness Assurance Test) 
score was 42.6%. The students responded positively 
and agreed that the t-RAT helped develop their 
overall knowledge around the areas covered (82%) 
and that they learned from their peers during the 
discussion (92%).

Conclusion: Although post-test scores were 
significantly lower than pre-test scores, students 
reported positive perceptions of TBL, particularly 
regarding peer learning, collaborative discussion, 
and integration of knowledge. These findings suggest 
that TBL was feasible and well accepted within an 
integrated curriculum; however, further studies are 
needed to determine its educational impact. These 
findings suggest that although the perception of the 
students may be good for teaching activity, this may 
not always align with the educational impact in terms 
of outcome scores.

Keywords: Medical students, team-based learning, 
teaching-learning method 

Introduction

Learning is a building process where learners must 
engage actively by assimilating prior knowledge and 
social interactions to add to and elaborate on their 
new knowledge. Adult learning and constructivism 
are active learning theories, well applied in health 
professions education since it involves young adults 
for teaching evidence-based medicine.1 The approach 
mainly involves self-directed lifelong learning, which 
is an essential part of health professions education. 
Most medical and healthcare universities use active 
learning strategies based on current educational 
theories and principles. Educators have realised 
that self-directed and student-centered learning has 
more benefits, and it is an efficient way of imparting 
competencies.2 
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Medical universities in Malaysia follow small group 
learning as one of the teaching modalities, which 
creates adequate interaction of the students with 
their peers and tutors. This approach has been 
found to be effective in motivating deep learning.3 
This helps students develop soft skills like critical 
thinking, communication skills, and teamwork, 
which are highly valued attributes needed for their 
future practice. Team-based learning (TBL), which 
was adapted since 2001, is one such modality where 
the students interact with their peers for learning. It 
is a form of large group teaching with collaborative 
learning, which enhances student engagement 
and responsibility for their learning. A traditional 
structure of TBL consists of self-directed preparation, 
out-of-class and in-class application of knowledge by 
group discussions, facilitated by two or three faculty 
members. TBL maintains the advantages of small group 
learning, and in contrast to problem-based learning 
(PBL), it is conducted in one session using limited 
human resources. Many studies have demonstrated 
that TBL is a useful strategic approach that helps 
the students to learn the concepts individually and 
socially interact with their peers and construct new 
knowledge.4 

Our university follows an integrated curriculum that 
includes more active teaching or learning strategies 
involving small group activities. We have different 
modes of teaching, such as Problem based learning, 
case-based learning and tutorials also called mini 
expert sessions. We planned to implement TBL in 
our new curriculum, considering the benefits and 
popularity of TBL in health professions education. 
Our literature search showed that most published 
studies on TBL in medical education have been 

conducted within individual disciplines such as 
anatomy, pharmacology, neuroscience, and genetics. 
Evidence regarding implementation of TBL within 
integrated undergraduate medical curricula remains 
limited, particularly in Southeast Asian settings. As 
IMU was planning implementation of TBL within 
the new medical curriculum, evaluating the feasibility 
and educational impact of TBL within an integrated 
curriculum was considered important.

The objectives of our study were to analyse the 
educational impact of TBL by comparing pre- 
and post-session Individual Readiness Assurance 
Test (i-RAT) scores and to evaluate the students’ 
perceptions of TBL. 

Methodology

Study design: This pilot educational intervention 
study employed a single-group pre-test/post-test 
design and was conducted among Semester 3 (Year 
2) MBBS students at the IMU University, Malaysia. 
Of the 200 eligible students, 57 volunteered and 
consented to participate in the study (a response 
rate of 28.5%). The study evaluated the intervention 
at the reaction and learning levels of Kirkpatrick’s 
hierarchy of educational evaluation.5

Ethical consideration: Ethical approval was obtained 
from the IMU Research and Ethics Committee 
(Project ID: IMU 456/2019). Written informed 
consent was obtained from all participants prior to 
participation in the study.

TBL Intervention: The modification was made in 
the TBL process, to address logistical constraints 
such as time and resources as it was done outside the 
scheduled timetable. The pre- and post-Individual 
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Readiness Assurance tests (i-RAT) were planned to 
measure knowledge gain. The volunteering students 
were invited to participate in a time slot of 2.5 hours, 
which was outside their formal timetable. The session 
was scheduled in a way to not disturb their formal 
teaching/learning activities as little as possible. On 
the day of the session, stimulation of prior learning 
was done by conducting an i-RAT pretest through a 
computer-based one best answer (OBA) format. Each 
participant was expected to do this test individually. 
Then students were divided randomly into small 
groups of 8 to 10 each to conduct the Team Readiness 
Assurance Test (t-RAT), where they had to work on 
Structured Essay Questions (SEQs) by discussing them 
among their team/group members. Teachers acted 
as floating facilitators, and they clarified any major 
issues that cropped up in group discussions. However, 
they were not engaged in teaching the relevant 
subject matter. The students were given the second 
round of i-RAT as a post-test, which was completed 
individually on an online platform. Time allocation 
was 30 minutes each for pre- and post-i-RAT sessions 
and 60 minutes for t-RAT.

Assessment methods: Forty OBA questions were 
developed against a blueprint of lesson outcomes. 
These questions were vetted and standard-set using 
the Modified Angoff method for quality assurance, 
ensuring that all questions were at a similar difficulty 
level. They were randomly divided into two groups 
of 20 questions each, and each group was randomly 
decided to be a pre-test and post-test. Each OBA 
carried a weightage of 5 marks. The pre- and post-i-
RATs were used as a measure of learning in this study. 
For the t-RAT, a case scenario with an integrated 

SEQ was developed, and students also discussed them 
in groups. The learning outcomes and the syllabus for 
the sessions were provided to the students before the 
session. 

Student perception data: An anonymous 
questionnaire developed by the authors was given 
to the students. The questionnaire was checked for 
face validity by members of the research team who 
were medical educationists. The questionnaire 
included closed-ended questions, which were scored 
on a Likert-type scale, grading responses between 
1 and 5, 1 being “strongly disagree” and 5 being 
“strongly agree.” In addition, there was space for open 
comments in the questionnaire, where they could 
give comments regarding their perception of TBL as 
a teaching learning method and recommendations for 
improvement. The open comments were optional and 
not compulsory. 

Data Analysis: This study used pre- and post-i-RAT 
scores along with the students’ team performance in 
the SEQ. The facility and discrimination indices of 
the test items were calculated. The data was analysed 
using SPSS version 23.0, and the relevant tables and 
graphs were prepared using Microsoft Excel. The pre- 
and post-test mean scores were expressed using mean ± 
standard deviation (SD). The pre- and post-test mean 
scores were compared using a paired sample t-test and 
correlated using Pearson correlation. A p-value less 
than 0.05 was considered statistically significant with 
a confidence interval of 95%.

The responses to the close-ended questions in the 
student survey were analysed using descriptive 
statistics. All open-ended comments were extracted 
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and reviewed verbatim. The data was analysed using 
inductive thematic analysis. Preliminary codes were 
assigned based on the meaning of words and phrases. 
Similar codes were grouped and from which themes 
were generated. The themes were refined among the 
research team to ensure consistency.    

Results

Among the 57 participants, 25% were males and 
73% were females with 2% preferring not to reveal 
their gender. The mean age of the participants was 
20.27±0.84 years. 

The mean pre-test i-RAT score was 58.5 ± 13.5, 
whereas the mean post-test i-RAT score was 45.4 ± 
12.3. Pre-test scores were significantly higher than 
post-test scores (p < 0.01). The pre-test scores showed 
a significant positive correlation with the post-test 
scores (r=0.447 & p<0.01) (Figure I). 

Figure I: Correlation between pre- and post-test scores.

The average score in the SEQ was 4.26 out of a 
maximum of 10 marks. Students’ perception of the 
educational experience provided by TBL was assessed 
through the questionnaire and the open comments.

The close-ended questions in the questionnaire 
(Table I), and the thematic analysis of the open 
comments are represented below. Most of the students 

(95%) responded positively, overall indicating that 
TBL is a beneficial teaching/learning method that 
builds interest in the topic and helps them to broaden 
their knowledge. The participants agreed that the 
outcomes provided in advance helped them learn 
about the areas covered in TBL (82%). Majority of the 
students were comfortable with their team members 
and had beneficial discussions with active learning.
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ITEMS
RESPONSE IN PERCENTAGE (%)

1
Strongly 
disagree

2
Disagree

3
Not Sure

4
Agree

5
Strongly 

agree

The outcomes given in advance helped them to learn 
content related to the areas covered in TBL.

0 0 11 65 25

The time given for preparation before the TBL was 
reasonable. 

2 7 11 63 18

They could score high marks in the pre-test i-RAT. 14 23 54 7 2

The pre-test i-RAT covered all the learning outcomes. 0 0 26 56 18

The t-RAT helped to develop their overall knowledge 
around the content areas covered.

0 0 9 68 23

They learned from their peers during the discussion. 0 0 7 30 63

The learning environment in the team-discussion was 
uncomfortable for me.

33 47 14 4 2

I was comfortable to make mistakes in the group 
discussion.

0 4 9 58 30

Everybody in the groups put an effort to finish the tasks 
in the t-RAT.

0 4 7 47 42

The teachers helped us clarify issues which prevented us 
progressing in t-RAT.

2 5 11 35 47

Time allocated for t-RAT was adequate. 4 30 7 44 16

I was more confident in taking up i-RAT post-test after 
the team-based discussion.

2 11 28 44 16

I was able to integrate different subject matter in TBL. 0 2 25 56 18

I would like TBL to be a learning method in my study 
programme.

2 4 19 39 37

The time spent on this session was a waste. 49 35 14 2 0

I achieved the outcomes of the session to my 
satisfaction.

4 9 25 49 14

Table I: Students’ perceptions of TBL as a teaching/learning method.
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Analysis of the open feedback:

Around 20 participants provided open-ended 
comments. Four themes were identified from the 
open-ended comments following inductive thematic 
analysis. 

Theme 1: Enhanced depth of learning and 
preparedness:

The students indicated that the pre-reading materials 
helped them gain in-depth knowledge of the provided 
learning outcomes. This helped them have a focused 
revision of the topic.

“I got a chance to learn more in depth about certain 
learning outcomes, which was nice.”

“As most of the learning materials were provided 
beforehand, I got to go through them.”

Theme 2: Critical thinking due to collaborative 
learning:

The students highlighted the importance of group 
discussion and collaborative learning. They perceived 
that these promoted critical thinking and helped 
them address knowledge gaps through interaction 
with peers and facilitators. 

“The group discussion helped develop critical thinking.”

“The group discussion helped identify my knowledge gaps 
and fill them with the information from other participants 
and the lecturers.” 

Theme 3: Support for exam preparation.

The students appreciated the opportunity to practice 
exam-style questions, which helped them in their 
revisions.

“Got to practice First Professional Examination 
(FPE)-like questions, which makes it a good revision 
experience.”

“Got to practice OBA on the learning outcomes.”

Theme 4: Areas for improvement 

The students suggested some recommendation for 
improvement of the TBL process.

“I felt the time was inadequate to cover all the learning 
outcomes.”

“I also feel that the learning outcomes should establish 
exactly what content needs to be covered and to what 
extent.”

Discussion

TBL aims to enhance student engagement and the 
quality of student or trainee learning.5 TBL as an 
instructional approach, can brilliantly augment the 
quality of student learning by enhancing problem-
solving skills, replacing or reducing lecture time, 
ensuring that students are prepared and on time to 
class, creating a remarkable amount of energy in the 
classroom, and promoting teamwork.7 

This pilot study explored the feasibility and 
educational impact of modified TBL in an integrated 
undergraduate medical curriculum in Malaysia. 
Although the perception of the students was positive 
regarding the learning experience, the educational 
impact was not reflected in the pre- and post-test 
i-RAT scores. This discrepancy in the perceived 
educational value and the measurable outcomes 
scores show an important finding in our study. This 
highlights the complexity of measuring active learning 
interventions using short-term assessment tools.
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Contrary to expectations, post-test scores were 
significantly lower than pre-test scores despite positive 
student perceptions of the TBL experience. The 
intervention in our study differed from a conventional 
TBL which could be a contributing factor in the lower 
post-test scores. Conventional TBL incorporates 
structured readiness assurance, immediate feedback, 
and application exercises, all of which contribute 
to deeper learning and consolidation of knowledge. 
The students participating were unfamiliar with the 
TBL approach. Since it was a 2.5-hour session, fatigue 
could have contributed to the lower post-test scores. 
In terms of assessment equivalence, different sets of 
questions were used for the pre-test and the post-test. 
This could have also contributed to the difference 
in scores. Several post-test items demonstrated low 
or negative discrimination indices, which may have 
affected the assessment performance. In the open 
comments under the theme on areas for improvement, 
the students commented on aligning of the learning 
outcomes to the contents to be covered, this can be 
an important observation which could have led to the 
reduced post i-RAT test scores. Despite the lower post-
test scores, students consistently reported positive 
experiences relating to peer learning, collaborative 
problem-solving, and integration of knowledge. This 
suggests that perceived educational value may not 
necessarily translate into immediate measurable gains 
in performance. The mean score for the application 
question was also below average. Despite these low 
scores in the students’ knowledge gains after using 
TBL, their perceptions showed a different picture. 

In a study conducted in Saudi Arabia on undergraduate 
medical students undertaking neuroscience courses, 
the investigators used a modified version of TBL. They 

found that students’ understanding of neuroscience, 
average marks, and grades achieved in the final exams 
improved.8 Another study in Pakistan conducted on 
undergraduate medical students noted that the test 
scores improved after the TBL session.9 In a study 
conducted in South Korea on nursing students, 
academic performance using TBL, the post-test score 
showed a significant improvement compared to the 
pre-test score.10 The difference in the findings in our 
study could have multiple reasons, as highlighted 
above. A study among medical students in Malaysia 
revealed that the student’s performance in a group 
readiness test was better than in individual readiness 
tests, which implies that the knowledge gain is mainly 
seen with GRAT (group readiness assurance test).11 

The lower post-test scores observed in the present 
study may not be interpreted as evidence against the 
educational value of TBL, but rather as an indication 
that implementation flaws, learner orientation, 
duration of exposure, and assessment design may 
significantly influence measurable outcomes.

Contrary to our findings regarding the knowledge 
gained by the students using TBL as a teaching-
learning activity, the results on the students’ 
perceptions regarding this teaching-learning activity 
were positive. Most of the students felt that the 
t-RAT helped develop their collaborative learning 
skills. They gained overall knowledge of the content 
areas covered and learned from their peers during the 
discussion. In a study conducted among pharmacy 
students in Dubai, the students felt that TBL 
provides an enjoyable teaching-learning experience 
that enhances their active learning, self-directed 
learning (SDL), critical thinking, and ability to solve 
clinical problems.12 In a study conducted in Malaysia 
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among medical students, the students felt that TBL 
encouraged them to work more seriously and effectively 
in teams. They perceived that TBL also improved 
their communication skills and self-confidence. In 
general, they preferred the TBL compared to the 
traditional method.13 Another study conducted in 
Brazil among medical students in the medical genetics 
course believed that TBL helped them learn and 
approved the use of TBL in the future at other stages 
of their medical course.14 The positive perceptions of 
students in our study could be because the exercise 
was a team-based activity, and most students like to 
study in a group. They got to interact with their peers, 
and the session had activities for them to complete, 
which made it engaging. The learning was active 
rather than passive, which made it enjoyable for the 
students. The students in our medical school always 
ask practice questions to answer. As this activity had 
questions for them to answer without any stress of 
marks, it helped them learn better. 

Most students progress far beyond acquiring 
factual knowledge with TBL, achieving a depth of 
understanding that can only be attained by solving 
a series of problems that are complex and difficult 
to complete through individual effort. Kim et al. 
found that TBL is an effective teaching strategy for 
improving problem-solving ability, knowledge, and 
clinical performance.15 TBL proves to be highly cost-
effective, successfully accommodating large classes 
and a wide range of courses. TBL also benefits students 
by enhancing their soft skills and self-confidence.16 

The study has several strengths. Firstly, it was in an 
integrated undergraduate curriculum rather than 
a single discipline addressing an important gap in 

literature. Hence, it contributes to the growing 
literature on active learning in medical education. 
The mixed approach combining the educational 
impact and the perception of the students enabled 
triangulation of data. Despite having negative 
or paradoxical results, the study adds substantial 
evidence to the belief that the perception of students 
may not always align with the educational outcome 
in terms of scores for new educational interventions. 

Conclusion

This pilot study demonstrated that students 
perceived TBL positively and valued opportunities 
for collaborative learning, peer interaction, and 
integration of knowledge across disciplines. However, 
post-test scores were significantly lower than pre-test 
scores, indicating that immediate improvement in 
measured knowledge was not demonstrated following 
this modified TBL intervention. The findings support 
the feasibility and acceptability of TBL within an 
integrated curriculum, but further studies using 
conventional TBL methodology, larger samples, and 
longitudinal evaluation are required to determine its 
educational effectiveness.

Limitations of the study

This study has several limitations. Participation 
was voluntary, and only 57 of 200 eligible students 
participated, introducing the possibility of self-
selection bias. The study was conducted at a single 
institution and involved a single cohort of students, 
limiting generalisability. Around 20 students 
provided open-ended comments, and qualitative 
findings should therefore be interpreted cautiously. 
The intervention used a modified TBL format rather 
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than the conventional model. In addition, although 
the pre-test and post-test were blueprint-matched and 
standard-set to achieve comparable difficulty levels, 
different question sets were used, which may have 
influenced the observed differences in performance.

Future recommendations

Future studies should evaluate conventional TBL 
implementation using larger cohorts, repeated 
sessions, and longitudinal assessment of learning 
outcomes. Faculty development and student 
orientation should also be incorporated to optimise 
implementation.
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