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Introduction

With an exponential increase in the amount of information
and continuous advancement in medical knowledge,!!! it has
become difficult to rely on passive transfer of the knowledge.
The medical curriculum has been changing around the world
from a traditional discipline oriented to integrated one with
multiple disciplines aligned on similar themes. Due to the
belief that active learning results in enhanced knowledge
retention and skills application, there is a growing interest in
active learning strategies in the health profession programs,™
but this has not been fully implemented so far.®! Team-based
learning (TBL) is an interactive form of learning that replaces
the passive learning process to an active learning strategy and
encourages students to learn through active participation in
the process for knowledge gain.”! It is the structured form of
small-group learning that focuses student’s preparation before
class and application of knowledge in the class. Students are
organized into heterogeneous teams of 7-10 students and the
team composition remains constant throughout the course.™
The TBL infrastructure engages students in the learning process
through a sequence of activities that include conceptual
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ABSTRACT

Objectives: The aim of the study was to determine the effectiveness of team-based
learning (TBL) sessions as a learning tool and to assess the satisfaction level of medical
students towards TBL in modular curriculum.

Methods: Using the quasi-experimental study design, TBL sessions were conducted,
involving students of 1* and 2" year of Bachelor of Medicine and Bachelor of Surgery.
The TBL infrastructure comprised of pre-class preparation, in-class individual readiness
assurance pre-test and post-test, before and after group discussion, respectively. The
responses of the students regarding TBL satisfaction were recorded through a structured
questionnaire (5-point Likert-type scale) while Wilcoxon signed rank test was applied
to measure the effectiveness of TBL sessions.

Results: Out of 192 students, 85% agreed or strongly agreed that TBL helped them
think critically, identify their knowledge gaps, boosted their confidence, and motivated
them in group participation. Significantly better post-test scores were found in all
modules where TBL was used as a teaching tool (Z range =-5.33 to -11.81, P <0.00).

Conclusion: TBL increases the post-test score in majority of the students, indicating
improved learning process. It not only keeps students engaged throughout the learning
process but incites critical thinking, problem solving skills, and confidence. Further
studies are required to see long-term benefit of TBL in students’ learning.

Keywords: Active learning, effectiveness, problem solving skills, students’
satisfaction level, team based learning

knowledge, individual work, the readiness assessment process,
problem solving through team discussions, and peer’s and
facilitator’s feedback to ensure accountability.[*”! The studies
suggest that TBL is an effective student-focused learning
modality that enhances student’s satisfaction in terms of a
deeper understanding of course content and overall performance
in assessments.[®1% Unlike content-based, tutor-centered
didactic lectures, TBL keeps students engaged during in-class
activities, encourages them to take the responsibility for their
own learning, and helps students in achieving course objectives
while learning how to function in teams.!'"'J The modular
system has been recently introduced in the medical schools
of Pakistan with vertical and horizontal integration of basic
and clinical sciences. Despite the fact that TBL is an effective
teaching and learning strategy, to the best of our knowledge,
it has not been adopted as a method of teaching in the medical
schools of Pakistan. Therefore, this study was aimed to
determine the effectiveness of TBL and the satisfaction level of
the medical students toward TBL as a learning tool in our local
setup. The findings of this study shall help to implement TBL
at a wider scale and shift the learning process from traditional
didactic lectures to more interactive TBL.
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Methods

This study was conducted at the Basic Sciences Department
of Liaquat National Hospital and Medical College during
the period of January 2019 till February 2020 after getting
approval from Research and Ethical Review Committee
Ref: App. 0464-2018-LNH-ERC. The study design applied
was quasi-experimental design of type “one group pre-test
and post-test.” Individual readiness assurance pre-test score
(IRAT-pre) and post-test (IRAT-post) score of students were
compared before and after group discussion.'*!4 Effectiveness
of TBL was measured by comparing pre- and post-individual
readiness assurance test scores (IRAT-pre and IRAT-post) in
a TBL session of each module and change in mean scores
was measured to detect the effectiveness of TBL. Our study
population comprised of 1%~ and 2-year medical undergraduate
students. The students who were unwilling to become part
of study or were absent in the TBL sessions were excluded
from the study. The purpose and procedure of the study were
explained and written informed consents were taken. Typically,
a TBL involves three phases, but depending on the content and
demands of the course, we conducted a modified form of TBL
focusing on Phases 1 and 2. In Phase-1, at least 1 week before
the TBL session, students were assigned objectives from the
past 2 weeks of the module, to prepare independently outside
the class. In Phase-2, a 2-h session was conducted in a lecture
hall. During this session, a case scenario covering the assigned
objectives was given to the students followed by aMCQ test
(IRAT-pre) to assess their grasp of the knowledge and concepts
learned in Phase-1. This test comprised of ten one-best choice
questions with four plausible options. Immediately, after
IRAT-pre, students were divided into (pre-assigned) teams of
8—10 for the next 45 min, to discuss the clinical scenario and
questions and rationalize their individual answers. Students then
were ungrouped and a different version of the same test was
given to the students (IRAT-post). The teams had to justify the
answers with the facilitators clarifying any misconception. In
Phase 3, students had to solve clinical problems based on the
application of knowledge related to the objectives covered in
TBL. The performance scores of the pre-test and post-test were
tabulated and compared to determine the difference between
the post-test score and pre-test score. Demographic data and
the responses of the students regarding TBL satisfaction were
recorded through a structured questionnaire (5-point Likert-
Type Scale).'®! The data were entered and analyzed using
Statistical Package for the Social Sciences version 22.[17]
Mean and standard deviation were recorded for continuous
variables such as age, whereas, frequency and percentages were
calculated for categorical variables such as year of education,
premedical schooling system, gender, and place of residence.
To measure the effectiveness of TBL in learning, the scores of
pre-test and post-test were compared to find out the percentage
of students showing improvement in post-test. As the data were
not normally distributed, Wilcoxon signed rank test was applied
to investigate any change in scores from pre-test to post-test.
P <0.05 was considered significant.

Results

A total of 192 students participated in this study. None of
the students deferred participation. Table 1 is showing the
demographic characteristics of the study participants. The
mean age of the students was 19.3 years with range from
17 to 21 years. More than two-thirds of the students were
females. Table 2 is showing the satisfaction level of the study
participants. When asked to rate TBL as learning resource, 63%
of study participants agreed or strongly agreed that TBL was
helpful in understanding the subjects. In a focused evaluation
on TBL, students believed that TBL helped them to think
more critically, improved their clinical approach, kept them
active during session, helped them in team work, boosted their
confidence, and motivated them in group participation. The
majority of the participants agreed that TBL helped them in
identifying their knowledge gaps during group discussion by
team members or facilitators and helped them perform better
during the exams. Table 3 shows that there was significant
increase in test scores from IRAT-pre to IRAT-post assessments
(P < 0.001). This improvement in test scores was sustained
in all modules. Wilcoxon signed rank test [Table 3] revealed
statistically significant difference in the test scores between
IRAT-pre and IRAT-post tests of all modules in which TBL
strategy was conducted (Z range =—-5.33—11.81, P < 0.00).

Discussion

Since there is an increasing number of female admissions in
medical schools of Pakistan,'®2% the majority of the study
participants in our study were females, with a male to female
ratio of 1:2.5. However, the studies done outside Pakistan
do not show any significant difference between the gender
composition.®13211 Regarding understanding of the topic and
clinical application of the theoretical concepts, the majority of
the students in our study agreed that the TBL sessions helped
them in understanding the importance of basic facts and their

Table 1: Demographic characteristics of medical students
participated in the study

Variable Frequency Percentage
Age (year) Mean=19.31 Standard deviation=0.84
Gender

Male 54 28.1

Female 138 71.9
Premedical school

Cambridge 61 31.8

Intermediate 131 68.2
MBBS year of education

1styear 97 50.5

2" year 95 49.5
Residence

Hostel 26 13.5

Home 166 86.5

International Journal of Health Sciences

Vol. 16, Issue 2 (March - April 2022)



Ahmed, et al.: Team-based learning and test scores

Table 2: Students rating for team based learning as a learning tool

Questions

Percent responding® Mean rating

Strongly agree

Help me in understanding the subject 17.6
Improved knowledge and thinking critically 19.2
Importance of basic facts and mechanisms 223
Scientific reasoning approach toward problem 19.7
Clinical application of correct theoretical concepts 19.2
Develop skills to make diagnosis 19.7
Enjoyable and keeps me active during the session 31.6
Taught me team dynamics 32.1
Develop friendly relationship with team members 32.6
Strengthened my confidence 26.9
Motivate to come prepare to participate in group 33.7
Correct knowledge gaps through discussion 31.1
Immediate feedback from facilitator 29.7
Helped me perform better in exam 19.8

Agree Neutral Disagree
46.1 352 0.5 3.81
65.8 14.5 0 4.05
66.3 10.9 0 4.11
63.7 16.1 0 4.04
67.9 12.4 0 4.07
67.4 12.4 0 4.07
61.1 6.7 0 4.25
60.6 6.7 0 4.26
52.8 14 0 4.19
62.7 9.8 0 4.17
59.6 5.7 0.5 4.27
63.7 4.7 0 4.27
64 6.3 0 4.23
72.9 7.3 0 4.13

*Students responded on a 5-point scale to each of the query items. 5: Strongly agree, 1: Strongly disagree, n=1

Table 3: Comparison of the IRAT-pre and IRAT-post scores measured using Wilcoxon signed rank test
Mean (SD)

Median
IRAT-Pre

Mean (SD)

IRAT-Pre IRAT-Post

Foundation (n=97) 5.64 (2.25) 8.08 (2.20) 6
Locomotor (n=97) 5.29 (1.98) 8.14 (2.22) 6
Head-and-neck 1 (n=95) 2.42(2.37) 3.73 (3.49) 3
Head-and-neck 2 (n=95) 3.53(2.89) 5.98 (4.02) 4
Neurosciences 1 (n=95) 2.77(2) 4.98 (2.63) 3
Gastrointestinal (n=95) 5.12(3.01) 7.77 (3.67) 6
Reproductive (n=95) 7.59 (2.56) 10.84 (2.64) 8
Cardiovascular 1 (#=192) 4.97 (1.68) 8.28 (2.11) 5
Cardiovascular 2 (n=95) 5.12(2.39) 7.97 (3.41) 5
Neurosciences 2 (n=95) 3.11 (2.33) 6.31 (3.48) 3
Blood-1 (n=192) 5.09 (1.75) 8.38 (2.27) 5
Blood-2 (n =95) 2.57(3.03) 3.93 (4.39) 0

Median Negative Positive No Sig
IRAT-Post  difference difference  change (2-tailed)
9 3 80 14 —7.77 0.00
9 0 91 6 -8.33 0.00
4 6 45 44 —5.33 0.00
8 3 58 34 —6.68 0.00
6 3 68 24 —7.12 0.00
9 0 72 23 —7.41 0.00
12 0 84 11 —7.99 0.00
9 0 182 10 —-11.81 0.00
9 0 81 14 8.0 0.00
8 0 73 22 —7.44 0.00
9 0 180 12 -11.70 0.00
0 1 42 52 -5.70 0.00

SD: Standard deviation, IRAT: Individual readiness assurance

relevance with the clinical problem which is consistent with
findings of the previous literature that has reported significantly
greater enhancement in understanding, critical thinking, and
long-term retention of the subject in a TBL environment as
compared to other strategies including lectures.”>*! When the
students were asked about the integration of different subjects
and theoretical concepts, 87% of the study participants agreed
that TBL developed skills to help them reach to the diagnosis
of'the clinical problem. Schmidt ez a/. and few others have also
recorded a significant improvement in positive approach toward
reconnecting the concepts and consolidation of the knowledge
even when 1*-year medical students were exposed to TBL and
case-based learning to prepare them well to connect the pieces
of information and build diagnosis in the future.*?*>! The
majority of the students in this study have shown an agreement
that, they identified their deficiency in knowledge, mistakes,
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and misinterpretation during the group discussion in TBL
session and immediate feedback provided by the facilitators.
Our findings are consistent with the findings of Tsai et al.
and others.??% The structure of the TBL process (Pre-class
preparation, reading case scenario, solving IRAT-pre, group
discussion, solving IRAT-post, and Facilitator’s feedback) is
such that almost all of the students agreed that the session was
enjoyable and kept them active and engaged. Singh et al. and
Burgess et al. have also described that this strategy is helpful
for the students as they take an active role in learning and utilize
their own creativity, curiosity, and intelligence.*!?! Considering
TBL as an important tool to develop an environment
supporting shared leadership and team dynamics, more than
two-thirds of students in our study believed that TBL helped
them to develop a friendly relationship with team members
and boosted their confidence. Such positive and beneficial
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effects of team dynamics and facilitated learning have also
been reported earlier.'?) The quantitative analysis of the test
scores showed statistically significantly greater (P < 0.001)
IRAT-post scores than IRAT-pre-scores. This difference was
consistent throughout the modules of 1* and 2" year Bachelor
of Medicine and Bachelor of Surgery (MBBS) program. This
improvement in the IRAT-post scores reflects that students
identified their knowledge gaps during attempting the IRAT-
pre, and these were readily filled through team discussions
and immediate feedback provided by the facilitator. These
findings of our study reflect the importance of guided and
collaborative learning and problem solving as a result of group
discussions. The results of the present study are comparable to
the results by Faezi ST et al, which demonstrated statistically
significant difference in the mean score of individual readiness
assurance tests.””) TBL process, that is, pre-reading material,
individual readiness, group discussions, and feedback, is the
basic psychological mechanisms which enhance, claborate,
and improve memory.?¥ In our study, the most of the students
agreed that TBL helped them, perform better in examinations
which is also consistent with other studies showing a positive
correlation of TBL scores and final examination scores.263"
Contrary to this, few of the studies have concluded that
TBL does not influence the student’s performance in final
examinations.'?! Another study done by Carrasco et al. shows
that poor performance in TBL may identify a population of
students that will perform poorly in the final examination.?*¥
Therefore, TBL implementation may be used to an added
advantage of identifying such students early in the academic
session and refer for extra help to bring them topar with other
peers.

Limitations of the study

This study was conducted at a single setting and it shows the
effectiveness and students satisfaction for the TBL as teaching
and learning strategy of 1*-- and 2"-year MBBS students.

Conclusion

TBL is an important and effective strategy that improves
students problem solving and critical thinking skills, boosts
their confidence, keeps them engaged, and motivated through
self-directed learning. This study records an improvement
in the scores of IRAT-post-test reflecting that the students
corrected their knowledge gaps through TBL, thus improving
learning process. However, further studies are required to
evaluate the potential benefit of long-term learning through
TBL such as performance in final examination scores.

Authors’ Declaration Statements

Ethics approval and consent to participate

Ethical approval was obtained from Research and Ethical
Review Committee of Liaquat National Hospital and Medical

College. Ref: App. 0464-2018-LNH-ERC. Written informed
consent was taken from all the participants.

Availability of the data and material

The data used in this study are available and will be provided
by the corresponding author on request.

Competing interests

The authors do not report any conflicts of interest

Funding statement

None.

Author’s Contributions

Professor Masood Ahmed: Conceptualization, final draft
preparation, methodology, review, and editing; Dr Saima
Athar: Methodology, data collection, and original draft
write up; Dr Saima Zainab: Quantitative data analysis and
results interpretation and writing; Dr Shaheena Akbani:
Conceptualization, review, and editing; Dr Batool Hasan: Data
entry and data collection; and Dr Uzma Hameed: Protocol
writing.

Acknowledgments

The authors would like to acknowledge Professor Zia ul Islam
and Dr.Safdar Ali Shaikh for their support and review of the
study proposal.

ORCID link of corresponding author: http://orcid.org/0000-
0002-8459-201X

References

1. Rezaee R, Mosalanejad L. The effects of case-based team learning on
students’ learning, self regulation and self direction. Glob J Health Sci
2015;7:295-306.

2. Dolmans D, Michaelsen L, van Merriénboer J, van der Vleuten C.
Should we choose between problem-based learning and team-
based learning? No, combine the best of both worlds. Med Teach
2015;37:354-9.

3. Rajalingam P, Rotgans JI, Zary N, Ferenczi MA, Gagnon P,
Low-Beer N. Implementation of team-based learning on a large scale:
Three factors to keep in mind. Med Teach 2018;40:582-8.

4. Singh K, Bharatha A, Sa B, Adams OP, Majumder MA. Teaching
anatomy using an active and engaging learning strategy. BMC Med
Educ 2019;19:149.

5. Lin JW. The impact of team based learning on students with different
self regulated learning abilities. J Comput Assist Learn 2019;35:758-68.

6.  Whitley HP, Bell E, Eng M, Fuentes DG, Helms KL, Maki ED, et al.
Practical team-based learning from planning to implementation. Am J
Pharm Educ 2015;79:149.

7. RohYS, Lee SJ, Mennenga H. Factors influencing learner satisfaction

with team-based learning among nursing students.Nurs Health Sci
2014;16:490-7.

International Journal of Health Sciences

Vol. 16, Issue 2 (March - April 2022)



Ahmed, et al.: Team-based learning and test scores

10.

11.

12.

14.

15.

16.

17.

18.

20.

International Journal of Health Sciences

Frame TR, Cailor SM, Gryka RJ, Chen AM, Kiersma ME, Sheppard L.
Student perceptions of team-based learning vs traditional lecture-based
learning. Am J Pharm Educ 2015;79:51.

Swanson E, McCulley LV, Osman DJ, Lewis NS, Solis M. The effect
of team-based learning on content knowledge: A meta-analysis. Active
Learn High Educ 2019;20:39-50.

Emke AR, Butler AC, Larsen DP. Effects of team-based learning on
short-term and long-term retention of factual knowledge. Med Teach
2016;38:306-11.

Thompson BM, Haidet P, Borges NJ, Carchedi LR, Roman BJ,
Townsend MH, et al. Team cohesiveness, team size and team
performance in team-based learning teams. Med Educ 2015;49:379-85.

Burgess A, Haq I, Bleasel J, Roberts C, Garsia R, Randal N, et al.
Team-based learning (TBL): A community of practice. BMC Med
Educ 2019;19:369.

Alizadeh M, Mirzazadeh A, Parmelee DX, Peyton E, Janani L,
Hassanzadeh G, et al. Uncover it, students would learn leadership
fromTeam-BasedLearning (TBL): The effect of guided reflection and
feedback. Med Teach 2017;39:395-401.

Lee KE. Effects of team-based learning on the core competencies of
nursing students: A quasi-experimental study. J Nurs Res 2018;26:88-96.

Ramezani G, Norouzi A, Moradi E, Pourbairamian G, Aalaa M,
Alizadeh S, et al. Comparing peer education with TBL workshop in
(EBM) teaching. Med J Islam Repub Iran 2020;34:497-501.

Parmelee DX, DeStephen D, Borges NJ. Medical students’ attitudes
about team-based learning in a pre-clinical curriculum. Med Educ
Online 2009;14:1-7.

IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp; 2021.

Jamal M, Quddusi K, Mubeen SM, Shaikh MA. Comparison of
medical and allied health students’ attitudes on organ donation: Case
study from a private university in Karachi-short report. J Pak Med
Assoc 2020;70:381-5.

Asghar AA, Faiq A, Shafique S, Siddiqui F, Asghar N, Malik S, et al.
Prevalence and predictors of the burnout syndrome in medical students
of Karachi, Pakistan. Cureus 2019;11:e4879.

Hisam A, Shafique MU, Khurshid MN, Hamza A, Asad MB,
Shakeel T. Usage and types of mobile medical applications amongst

medical students of Pakistan and its association with their academic
performance. Pak J Med Sci 2019;35:432-6.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ganguly A, Faulkner C, Sendelbach D. Association of group
composition diversity and performance outcomes in a pre-clerkship
team-based learning program. Med Teach 2019;41:1060-4.

Anwar K, Kashir J, Sajid MR, Rasool AJ, Shaikh AA, Tkram MF, et al.
Implementation of structured team-based review enhances knowledge
consolidation and academic performance of undergraduate medical
students studying neuroscience. Adv Physiol Educ 2020;44:232-8.

Ozgonul L, Alimoglu MK. Comparison of lecture and team-based
learning in medical ethics education. Nurs Ethics 2019;26:903-13.

Schmidt HG, Rotgans JI, Rajalingam P, Low-Beer N. A psychological
foundation for team-based learning: Knowledge reconsolidation. Acad
Med 2019;94:1878-83.

DingC, LiS, Chen B. Effectiveness of flipped classroom combined with
team-, case-, lecture-and evidence-based learning on ophthalmology
teaching for eight-year program students. BMC Med Educ 2019;19:419.

Tsai MF, Jao JC. Evaluation of the effectiveness of student learning
and teacher instruction on team-based learning during quality control
of diagnostic imaging. Med Educ Online 2020;25:1732159.

Burgess A, Roberts C, Ayton T, Mellis C. Implementation of modified
team-based learning within a problem based learning medical
curriculum: A focusd group study. BMC Med Educ 2018;18:74.

Levine RE, Hsieh P, Kelly PA, Carchedi L, Gibson J, Haidet P, et al.
The facilitator instrument for team-based learning (FIT). Teach Learn
Med 2020;32:82-90.

Faezi ST, Moradi K, Amin AG, Akhlaghi M, Keshmiri F. The effects of
team-based learning on learning outcomes in a course of rheumatology.
J Adv Med Educ Prof 2018;6:22-30.

Kim DH, Lee JH, Kim SA. The pharmacology course for preclinical
students using team-based learning. Korean ] Med Educ 2020;32:35-46.

Smeby SS, Lillebo B, Slordahl TS, Berntsen EM. Express team-based
learning (eTBL): A time-efficient TBL approach in neuroradiology.
Acad Radiol 2020;27:284-90.

Bleske BE, Remington TL, Wells TD, Klein KC, Tingen JM,
Dorsch MP. A randomized crossover comparison between team-based
learning and lecture format on long-term learning outcomes. Pharmacy
2018;6:81.

Carrasco GA, Behling KC, Lopez OJ. First year medical student
performance on weekly team-based learning exercises in an infectious
diseases course: Insights from top performers and struggling students.
BMC Med Educ 2019;19:185.

Vol. 16, Issue 2 (March - April 2022)



