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Abstract

Background:

Postgraduate medical education faces increasing challenges related to expanding medical knowledge, large trainee cohorts, and
the need to develop teamwork and clinical reasoning skills. Team-Based Learning (TBL) is an active learning strategy designed to
address these challenges, yet evidence in postgraduate Internal Medicine training remains limited in resource-constrained
settings.

Obijective:
To evaluate the effectiveness and feasibility of Team-Based Learning among postgraduate trainees in Internal Medicine at the
Defence Services Medical Academy.

Methods:

A cross-sectional descriptive study was conducted following a TBL-oriented session on obesity-related medical conditions. Sixty-
nine second- and third-year postgraduate trainees were organized into 12 teams. Peer and tutor evaluations of individual
performance were collected using a structured questionnaire assessing preparation, knowledge contribution, respect for others’
ideas, and flexibility. Descriptive statistics were calculated, and inferential analyses included paired-sample t-tests and one-way
ANOVA. Qualitative feedback was analyzed thematically.
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Results:

Most teams demonstrated above-average or outstanding performance based on peer ratings. Paired-sample t-tests revealed
statistically significant differences between peer and tutor ratings (p < 0.05). One-way ANOVA demonstrated significant inter-
team variability in performance scores (p < 0.01). Qualitative findings indicated enhanced teamwork, self-directed learning,
clinical reasoning, and communication skills. Both trainees and tutors reported positive perceptions of TBL feasibility and

educational value.

Conclusion:
Team-Based Learning is an effective and feasible instructional strategy for postgraduate Internal Medicine education. Its
implementation promotes active participation, teamwork, and application of knowledge, supporting its integration into
postgraduate medical curricula, particularly in settings with limited faculty resources.

Keywords: Team-based learning; Postgraduate medical education; Internal medicine; Active learning

Introduction

Postgraduate medical education is undergoing a global transition
driven by rapid expansion of biomedical knowledge, increasing
learner numbers, and heightened expectations for patient safety and
interprofessional collaboration. Modern physicians are required not
only to possess strong factual knowledge but also to demonstrate
advanced competencies in teamwork, communication, leadership,
and clinical reasoning. These competencies are explicitly
emphasized in contemporary competency-based medical education
frameworks and postgraduate accreditation standards worldwide.

Traditional lecture-based teaching remains prevalent in
postgraduate training programs, particularly in resource-limited or
military academic settings. However, didactic methods alone are
increasingly recognized as insufficient for fostering deep learning,
knowledge transfer, and professional skill development. Passive
learning environments may limit learner engagement, reduce
accountability, and inadequately prepare trainees for complex
clinical decision-making. As a result, active learning strategies that
promote collaboration and learner responsibility have become a
priority in health professions education.

Team-Based Learning (TBL) is a well-established, evidence-based
instructional strategy designed to promote active learning in large-
group settings through structured small teams. Core elements of
TBL include advance preparation, readiness assurance, immediate
feedback, and application-focused exercises that require teams to
solve authentic clinical problems. Unlike traditional small-group
teaching, TBL is faculty-efficient and scalable, making it
particularly suitable for postgraduate programs with limited
teaching resources (Parmelee et al., 2012; Michaelsen et al., 2020).

Over the past decade, empirical evidence has demonstrated that
TBL improves learner engagement, academic performance, clinical
reasoning, and professional behaviors across undergraduate and
postgraduate medical education. Recent systematic reviews and
meta-analyses report that TBL is associated with superior
knowledge retention, improved examination performance, and
enhanced teamwork skills when compared with lecture-based
instruction (Sisk et al., 2022; Burgess & Mellis, 2023).
Furthermore, TBL has been shown to support the development of
self-directed learning skills and peer accountability—Kkey attributes
for lifelong learning in medical practice (Thompson et al., 2023).

In the Defence Services Medical Academy (DSMA), postgraduate
trainees in Internal Medicine face unique challenges related to high
academic demands, clinical workload, and structured military
training environments. Prior to this intervention, teaching was

largely lecture-based, with limited opportunities for structured
collaborative learning. To address these challenges and align with
contemporary educational best practices, the Department of
Medicine introduced TBL into the postgraduate curriculum. This
study aimed to evaluate the effectiveness and feasibility of TBL by
examining learner engagement, peer and tutor assessments, and
participant perceptions, supplemented by inferential statistical
analysis of performance ratings.

Objective:

To evaluate the effectiveness and feasibility of Team-Based
Learning among postgraduate trainees in Internal Medicine at the
Defence Services Medical Academy.

Methods

Study Design and Setting

A cross-sectional descriptive study was conducted following a
TBL-oriented teaching session on obesity-related medical
conditions at the Defence Services Medical Academy on 30 May
2012.

Participants

All second- and third-year postgraduate trainees enrolled in the
Master of Medical Science (Internal Medicine) program were
invited to participate. A total of 69 trainees participated and were
allocated into 12 teams, each comprising five to six members.
Twelve recently qualified specialists in Internal Medicine served as
tutors, with one tutor assigned to each team.

Team-Based Learning Intervention

The intervention adhered to core TBL principles. Two weeks prior
to the session, trainees were provided with learning objectives and
relevant literature to facilitate self-directed preparation. Each team
prepared a case-based presentation on obesity-related medical
problems under tutor supervision.

During the TBL session, one team presented a real clinical case,
followed by inter-team discussion, problem-solving activities, and
question-and-answer sessions. Senior faculty members observed
the session and conducted a global assessment of preparedness,
teamwork, and communication skills.

Data Collection Instrument
Data were collected using a confidential, self-administered
questionnaire comprising two components:

1. Quantitative component (Part A): Peer and tutor
evaluations of individual team member performance
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across four domains—preparation, contribution of
knowledge, respect for others’ ideas, and flexibility
during team activities. Each domain was scored on a 10-
point Likert scale, yielding a maximum possible score of
40.

Qualitative component (Part B): Open-ended questions
soliciting perceptions of the TBL process, perceived
benefits, and suggestions for improvement.

Performance scores were categorized as outstanding (>36), above
average (28-35.9), average (20-27.9), and disappointing (<20).

Statistical Analysis

Quantitative data were analyzed using both descriptive and
inferential statistics. Continuous variables were summarized as
means and standard deviations (SD), while categorical variables
were expressed as frequencies and percentages.

Inferential analyses were conducted to explore differences in
performance ratings:

e  Paired-sample t-tests were used to compare mean peer
and tutor ratings for individual participants.

One-way analysis of variance (ANOVA) was applied to
examine differences in mean performance scores across
teams.

e  Statistical significance was set at p < 0.05.

Qualitative responses were analyzed thematically to identify
recurring perceptions and experiences related to the TBL process.

Ethical Considerations
Participation was voluntary, informed consent was obtained from
all participants, and anonymity was ensured.

Results

Participant Characteristics

A total of 69 postgraduate trainees and 12 tutors participated in the
study, yielding a response rate of 100%. All teams completed the
TBL session and evaluation questionnaire.

Descriptive Statistics of Performance Scores

Mean peer evaluation scores indicated that the majority of
participants performed at above-average or outstanding levels.
Tutor ratings followed a similar pattern, although variability was
observed in selected teams.

Inferential Statistical Findings

Paired-sample t-test analysis demonstrated a statistically significant
difference between mean peer and tutor ratings overall (p < 0.05),
indicating variation in perception of individual engagement
between evaluators. One-way ANOVA revealed a statistically
significant difference in mean performance scores across teams (p
< 0.01), suggesting that team dynamics influenced individual
contributions.

Team Performance Distribution

Table 1. Distribution of Team Performance Categories Based
on Peer Ratings

Above 28-35.9 50.0
average

Average 20-27.9 25.0

Below <20 8.3
average

Table 2. Comparison of Mean Peer and Tutor Scores by Team

Team | Mean Peer Score | Mean Tutor | Interpretation
Category Score Category

A Outstanding Outstanding High

concordance

Above average Above average High

concordance

Average Lower Moderate
discrepancy

Average Average Variable
concordance

Above average Above average High

concordance

Above average Above average High

concordance

Average Lower Moderate
discrepancy

Above average Higher Moderate

discrepancy

Average Higher Moderate
discrepancy

Above average Lower Large
discrepancy

Outstanding Above average Moderate

discrepancy

Above average Above average High

concordance

Performance | Score Range Number of | Percentage (%)
Category Teams

Outstanding >36 2 16.7

Qualitative Findings

Thematic analysis identified four dominant themes: enhanced
teamwork and accountability, increased motivation for self-
directed learning, improved clinical reasoning and communication
skills, and heightened awareness of individual performance gaps.

Senior faculty observations supported these findings, noting high
levels of preparedness, depth of discussion, and effective
application of knowledge to clinical scenarios.

Discussion

This study provides evidence that Team-Based Learning (TBL) is
an effective and feasible instructional strategy for postgraduate
Internal Medicine training at the Defence Services Medical
Academy. Both descriptive and inferential analyses demonstrated
high levels of learner engagement, with the majority of teams
achieving above-average or outstanding performance. These
findings are consistent with contemporary medical education
literature supporting TBL as a robust active-learning approach in
postgraduate contexts (Sisk et al., 2022; Thompson et al., 2023).
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The statistically significant differences observed between peer and
tutor ratings highlight the complementary role of multisource
assessment in postgraduate education. Peer assessment is
particularly valuable in capturing day-to-day collaborative
behaviors, preparation, and accountability within teams, while tutor
ratings may reflect broader professional standards, clinical
maturity, and educational expectations. Similar discrepancies
between peer and faculty assessments have been reported in prior
TBL and workplace-based assessment studies, emphasizing the
importance of triangulating assessment data to obtain a more
comprehensive evaluation of learner performance (Haidet et al.,
2014; Burgess & Mellis, 2023).

The significant inter-team variability identified through ANOVA
analysis suggests that group dynamics, leadership distribution, and
individual accountability strongly influence TBL outcomes. High-
performing teams in this study demonstrated characteristics
consistent with effective collaborative learning environments,
including shared responsibility, respectful communication,
consistent preparation, and mutual support. In contrast, lower-
performing teams may reflect challenges related to unequal
participation, limited engagement, or insufficient facilitation. Prior
studies indicate that such challenges can be mitigated through
explicit orientation to teamwork principles, structured peer
evaluation, and ongoing faculty feedback (Michaelsen et al., 2020).

The qualitative findings further reinforce the educational value of
TBL in postgraduate medical training. Participants reported
enhanced motivation for self-directed learning, improved
confidence in clinical reasoning, and greater awareness of
professional behaviors such as communication and teamwork.
These outcomes align with recent evidence demonstrating that
TBL supports not only cognitive learning outcomes but also
professional identity formation and readiness for clinical practice
(Burgess et al., 2021; Burgess & Mellis, 2023).

From an institutional perspective, the successful implementation of
TBL within a military academic setting underscores its feasibility
and scalability. TBL’s structured design allows efficient use of
faculty resources while maintaining educational quality, making it
particularly suitable for postgraduate programs with large cohorts
and limited teaching staff. The positive reception by both trainees
and tutors suggests that TBL can be sustainably integrated into the
postgraduate curriculum at DSMA.

Collectively, these findings contribute to the growing body of
evidence supporting the use of TBL in postgraduate medical
education, particularly in settings where traditional small-group
teaching may be constrained by faculty availability and workload.
The integration of inferential statistics in this study strengthens the
evidence base by demonstrating that observed differences in
engagement and performance are unlikely to be due to chance
alone.

Limitations

Several limitations of this study should be acknowledged. First, the
study employed a cross-sectional descriptive design conducted at a
single institution, which may limit the generalizability of the
findings to other postgraduate training settings. Second, the
absence of a control or comparison group receiving traditional
lecture-based  instruction  precludes definitive conclusions
regarding the superiority of TBL over other teaching methods.

Third, performance assessment relied primarily on peer and tutor
ratings, which are inherently subjective and may be influenced by
interpersonal relationships, social desirability bias, or differing
evaluator expectations. Although multisource feedback enhances
validity, objective measures such as pre- and post-intervention
knowledge tests or standardized clinical assessments were not
included.

Fourth, inferential analyses were exploratory in nature, and the
sample size, while adequate for descriptive evaluation, may limit
statistical power for detecting smaller effect sizes. Finally, the
study assessed short-term perceptions and performance within a
single TBL session; therefore, long-term educational outcomes and
impact on clinical performance could not be evaluated.

Future research should incorporate longitudinal designs, objective
outcome measures, and comparative analyses to further elucidate
the long-term effectiveness of TBL in postgraduate medical
education.

Implications for Practice

The findings of this study have several important implications for
postgraduate medical education. First, Team-Based Learning can
be effectively integrated into postgraduate Internal Medicine
training to enhance learner engagement, teamwork, and application
of knowledge without requiring substantial additional faculty
resources. Institutions facing large trainee numbers and limited
teaching staff may particularly benefit from adopting TBL as a
scalable instructional strategy.

Second, the use of structured peer and tutor assessment within TBL
provides valuable multisource feedback that supports the
development of professional competencies such as collaboration,
accountability, and communication. Incorporating peer evaluation
formally into postgraduate curricula may help trainees develop
reflective practice and self-regulated learning skills.

Third, targeted faculty development is essential to optimize TBL
implementation. Training tutors in facilitation skills, feedback
provision, and management of group dynamics can help maximize
educational outcomes, particularly for lower-performing teams.
Finally, postgraduate programs should consider embedding TBL
longitudinally within curricula rather than as isolated sessions to
promote sustained learning gains and professional skill
development.

Conclusion

This study demonstrates that Team-Based Learning is an effective,
feasible, and well-accepted instructional strategy for postgraduate
training in Internal Medicine at the Defence Services Medical
Academy. The findings indicate that TBL promotes active learner
engagement, collaborative teamwork, and meaningful application
of knowledge to clinical problems, which are essential
competencies for modern postgraduate medical practice.

Both descriptive and inferential analyses revealed that the majority
of trainees achieved above-average to outstanding performance,
with statistically significant differences observed between peer and
tutor evaluations and across teams. These findings suggest that
TBL not only enhances participation but also provides valuable
insights into learner behaviors and group dynamics through
multisource assessment. The positive qualitative feedback further
supports the role of TBL in fostering self-directed learning,
communication skills, and professional development.

Copyright © ISRG Publishers. All rights Reserved.
DOI: 10.5281/zenodo.18081648




Importantly, the successful implementation of TBL within a
military academic and resource-constrained setting highlights its
scalability and sustainability in postgraduate medical education. By
efficiently utilizing faculty resources while maintaining
educational quality, TBL represents a practical alternative to
traditional lecture-based approaches.

Overall, this study contributes to the growing international
evidence base supporting the integration of Team-Based Learning
into postgraduate medical curricula. When implemented with
appropriate faculty development and ongoing evaluation, TBL has
the potential to enhance educational outcomes, support
competency-based training, and better prepare postgraduate
trainees for the complex demands of clinical practice.
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