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1 | BACKGROUND

Research indicates that adult learners retain only 5% of what is

presented in a traditional lecture.! Most medical students belong to

Melissa Jenkins? |

Elaine Cruz®

Abstract

Background: Active-learning approaches, such as team-based learning, are infre-
quently used in internal medicine clerkship didactics even though there is increasing
evidence to suggest medical students prefer it over traditional lecture-based learning.
In this study, five team-based learning sessions were incorporated into three blocks
of a 12-week internal medicine clerkship.

Methods: The goal of this quasi-experimental study was to compare learner engage-
ment, satisfaction and preference between team-based learning and lecture-based
learning in the internal medicine clerkship didactics. Outcomes were compared using
the Classroom Engagement Survey, a satisfaction questionnaire and the Team-Based
Learning Student Assessment Instrument (TBL-SAI).

Findings: There was a statistically significant difference in the classroom engagement
scores between team- and lecture-based learning (P < 0.0001) with a median of 39.0
and 33.0 in the team-based learning and lecture-based learning groups. For learning
preference, the median TBL-SAI score was substantially above neutral. Across all
team-based learning sessions, 100% of students were satisfied or strongly satisfied
with the learning style as a valuable experience and as a way to learn course material,
and only one student was not satisfied or strongly satisfied with team-based learning
to improve problem solving skills.

Discussion: The classroom engagement and learning style preference findings were
consistent with previously published data in other clerkship settings. Student satis-
faction was more consistent with team-based learning than with the lecture-based
learning, which may be because of the consistent format whereas lecture-based
learning style was faculty dependent.

Conclusion: Students preferred team-based learning and had improved engagement
and satisfaction when compared to lecture-based learning. This study provides
evidence in favour of team-based learning as a strategy to incorporate active learning

in clerkship didactics.

generation Y or Z; these learners prefer technology and crave solution-
oriented relationships with their mentors and peers.? A high degree of
engagement is unlikely to occur in the traditional lecture-based format

because there is little room for discussion between faculty and learners.®
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The US Liaison Committee on Medical Education (LCME) stan-
dard 6.3 requires the medical school curricula to include self-directed
learning experiences, such as active-learning, that allow students to
develop lifelong learning skills.* Team-based learning (TBL) is an
active-learning modality in which students ‘apply conceptual knowl-
edge through a sequence of activities that includes individual work,
teamwork, and immediate feedback’.> Compared to other active-
learning formats, such as problem-based learning (PBL), TBL has the
advantage of requiring fewer faculty facilitators.

Other advantages of TBL include small group experience, applica-
tion of knowledge to real-life problems, experience working in a team
and opportunity to practise self-reflection and peer feedback.® In the
clerkship setting, TBL can improve in-class engagement compared to
lecture-based learning.””® Some data suggest that TBL facilitates
greater long-term knowledge retention a year after the clerkship is
over compared to lecture-based learning.8’ The mechanism by which
TBL improves knowledge remains unknown. We postulate that TBL
enhances students’ experiences in clinical didactics and thus increases
their comfort level applying knowledge on the wards.

Despite the potential benefits of TBL in medical education, there
is currently a lack of evidence to suggest that students prefer TBL
over other learning modalities.*® In a systematic review of seven stud-
ies that compared TBL to a control intervention within health profes-
sions education, students favoured the TBL in only one of the studies.
The mixed learner reaction was thought to be due to TBL requiring
more work from students both in preparation and in participation dur-
ing the didactic.

Similarly, there is a paucity of data comparing TBL and lecture-
based learning in the inpatient internal medicine clerkship didactics.
Only one controlled study compared TBL and lecture-based learning
in the internal medicine clerkship, but the primary focus was evaluat-
ing knowledge rather than learner reactions.” Moreover, the focus
was in the ambulatory setting. Case Western Reserve University
School of Medicine (CWRU SOM) students already have exposure to
TBL during their preclinical years, but the traditional lecture format is
commonly used during clerkships. The objective of this quasi-
experimental study was to inform clerkship design by comparing
learner engagement, satisfaction and preference between TBL and

lecture-based learning in the inpatient internal medicine clerkship.

Out of class

2 | METHODS

The study population was third year medical students from CWRU
SOM across three blocks of a 12-week IM clerkship at MetroHealth
Medical Center (MHMC).

Two faculty authors learned the fundamentals of facilitating TBL
from a faculty with expertise in delivering TBL. For this study, five lec-
ture topics were converted to TBL and followed the 45 framework.!!
We used the guidelines for reporting TBL activities proposed by
Haidet et al.'? However, Haidet's model was modified by reducing the
number of students to three to four in each team to accommodate
the small size of each clerkship cohort (typically 12-15 students total).
The faculty authors of this project only delivered TBL sessions while
lecture-based learning was delivered by other Department of
Medicine faculty.

Each TBL session was approximately 1-1.5 h, which is the same
length as the lecture-based learning. Both were presented to the
students over the course of 12 weeks during their dedicated teaching
time on Friday mornings. Pre-reading assignments were provided at
the beginning of the week prior to each TBL session. At the beginning
of each session, the students completed an individual quiz based on
the pre-work materials. They were then randomly assigned to a team
to take the same test and recorded their answer on the team’s score
sheet. Immediately after submitting their answers, the correct answers
were revealed, and the students were able to ask questions regarding
the multiple-choice questions. The facilitators allowed open discus-
sions regarding the topic followed by a mini-lecture to clarify the
concepts covered. During the application activity, the cases were
presented using PowerPoint to keep all the teams in sync. The team
members needed to arrive to an answer collectively. All the teams
simultaneously revealed their answers using a small whiteboard. At
the end of the session, the teams tallied their score on the provided
score sheets, and the students were given time to ask further ques-
tions. A peer review session was not formally allotted due to time
constraints, but, at the end of the session, the students were still able
to give brief critique on how their team performed (Figure 1).

The TBL lectures were paired with a lecture-based learning
session so that the students were exposed to both formats on the

same day. The order of TBL or lecture-based learning also varied due

Team formation

preparation

l

Pre-reading

TBL application
exercises

FIGURE 1 The team-based learning followed the 4S format. Structure of team-based learning lectures: Key: IRAT, individual readiness
assurance test; GRAT, group readiness assurance test; TBL, team-based learning. Time spent on each section: IRAT (6 min), GRAT (6 min), and

application exercises (60 min).
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to scheduling issues. Some days, TBL was given first followed by
lecture-based learning and vice versa on other days.

The students completed the Classroom Engagement Survey (CES)
to evaluate learner engagement and an additional three questions to
evaluate satisfaction at the end of each TBL or lecture-based learning
session. At the end of 12 weeks, the student filled out the TBL-
Student Assessment Instrument (TBL-SAIl) to assess preference for

TBL or lecture-based learning.

2.1 | Classroom Engagement Survey

The CES is an eight-question tool used to objectively quantify
students perceived in-class engagement.'® It is scored on a 5-point
Likert scale (1 strongly disagree to 5 strongly agree). A higher score

equates to greater engagement (see Appendix A for further details).

2.2 | Satisfaction with learning style

Three questions were used to quantify satisfaction with the learning
style. These items were based on a previous evaluation of a TBL ses-
sion on family planning introduced into an obstetrics and gynaecology
clerkship at Northwestern University.'* The questions were scored on
a 5-point Likert scale (1 strongly disagree to 5 strongly agree).

1. | found participating in this learning style to be a valuable
experience.

2. | found that this learning style helped me learn course material.

3. | found that this learning style improved my problem-solving skills.

2.3 | TBL Student Assessment Instrument

TBL-SAl is a 33-item instrument that assesses accountability, preference
for lecture or TBL and student satisfaction. Cronbach’s alpha for the
total scale was 0.798.%° Each question is scored on a 5-point Likert scale
(1 strongly disagree to 5 strongly agree). A higher score in each subscale
indicates increased accountability, preference for TBL and satisfaction
with TBL. Possible total scores range from 33 to 165, and a score above
99 is indicative of a positive experience with TBL, whereas 99 is neutral
and less than 99 indicates a more negative experience with TBL.

24 | Analysis

Descriptive statistics were performed for all data. Pooled CES data
from across the three blocks were compared between TBL and lecture-
based learning using the Mann Whitney U test with a significance level
of P < 0.05. Descriptive statistics were performed individually for the
enjoyment items from the CES across the three blocks. TBL-SAI scores
were compared across the three blocks. The proportion of students
‘satisfied or strongly satisfied” with each TBL or lecture-based learning

| CLINICAL TEACHER [ i
A A B Asm

session was compared for each topic across the three blocks. All five
TBL sessions were included for analysis; however, only the three
lecture-based learning sessions that were consistently delivered over

the three blocks of the clerkship were compared.

3 | FINDINGS

Participants included n = 11-14 students in Block 1, n = 10-13 stu-
dents in Block 2 and n = 6-11 students in Block 3. Sample size varied
across sessions due to variable participation in the study and
attendance.

3.1 | Engagement

Throughout the three blocks, there was a wider range of CES scores
in lecture-based learning (range = 15-40) compared to TBL
(range = 25-40). The median CES score for each block was higher in
TBL (range = 38.0-40.0) than in
(range = 33.0-37.0). There was a statistically significant difference in

lecture-based  learning

the overall CES score between the TBL and lecture-based learning

(P < 0.0001) with a median of 39.0 and 33.0 in the TBL and lecture-
based learning groups, respectively (Figure 2). A greater proportion of

CES

—
—

40 -

30

Total

Score 207

10

0 | |
TBL LBL

FIGURE 2 Pooled CES score across the three blocks for team-
and lecture-based learning. Statistical significance of p < 0.0001.
Maximum CES score is out of 40.
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“I had fun in class today”

FIGURE 3 Comparison of
responses to CES Item 2 ‘| had fun in

1.0 . class today’. Possible scores range
- Bl Team-based learning from 1 strongly disagree to 5 strongly
9 0.8 - [ Lecture-based learning ~ agree.
% 0.6
g o
=
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=)
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Response
“] did not enjoy class” FIGURE 4 Comparison of
responses to CES Item 6 ‘I did not
1.0 . enjoy class today’. Possible scores
Il Team-based learning ;

- range from 1 strongly disagree to
9 0.8 [ Lecture-based learning 5 strongly agree.
2 05
g .
£ 04+
=)
T
¢ 0.2

0.0-

1 2 3 4 5

Response

students ‘agreed’ or ‘strongly agreed’ that ‘| had fun in class today’
for TBL (98%) compared to lecture-based learning (83%) (Figure 3).
Ninety-five per cent of students ‘disagreed’ or ‘strongly disagreed’
that ‘I did not enjoy class today’ for TBL compared to 83% for
lecture-based learning (Figure 4).

3.2 | Learning style preference

The median TBL-SAIl score (Block 1 = 138.0, Block 2 = 137.0, and
Block 3 = 145.0) was substantially above neutral in all three blocks,
suggesting overall preference for TBL over lecture-based learning
(Figure 5).

3.3 | Satisfaction

The proportion of satisfied students was compared by topic across
the blocks. Across all TBL sessions, 100% of students were satisfied
or strongly satisfied with the learning style as a valuable experience
and to learn course material. Only one student was not satisfied or
strongly satisfied with TBL to improve problem solving skills.

Across all lecture-based learning sessions, the proportion of

students satisfied or strongly satisfied with the learning style as a
valuable experience, to learn course material and to learn problem-
solving skills ranged from 55-100%, 46-100% and 55-100%.
There was a wide range in satisfaction within the same topic based

on the block.

3.4 | AQualitative feedback

Students appreciated the applicational aspect of TBL and felt the lec-
tures were ‘applicable to cases seen on the floor’. Negative feedback
centred around TBL logistics including student roles, score keeping
and timing (some students felt the pace was too fast).
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TBL-SAI

160 —

Total 140 -

Score

:
-

120

N
o
N N0 N\O
QF F

FIGURE 5 Comparison of TBL-SAI scores across the three
blocks. Possible total scores range from 33 to 165. A score above
99 indicates preference for team-based learning.

Positive feedback for lecture-based learning centred around the
inclusion of interactive media embedded within the lectures (imaging,
EKGs). Several students stated that they wished the lecture-based
learning had been more ‘interactive’. One student commented that
the lecture-based learning would be more interactive if students were

split into groups rather than just large group discussion.

Several students stated
that they wished the
lecture-based learning had
been more ‘interactive’.

4 | DISCUSSION

The goal of this project was to compare engagement, satisfaction and
preference between TBL and lecture-based learning in the internal
medicine clerkship didactics. By incorporating TBL in the place of
lecture-based learning, our findings showed improved engagement
and satisfaction with TBL compared to the traditional format and
overwhelming preference for TBL.

Our findings showed
improved engagement and
satisfaction with TBL
compared to the traditional
format and overwhelming
preference for TBL.

Our results are consistent with previously published data in other
clerkship settings. Warrier et al.,” Levine et al.'® and Faezi et al.1®
reported significantly improved CES scores with TBL when compared
to lecture-based learning in the paediatric, psychiatry and rheumatol-
ogy clerkships. In this study, most students enjoyed their experience
with TBL despite the increased work required on their part to prepare
for and to actively participate during the sessions. We also found
similar results as Faezi et al.!® that students preferred TBL over
lecture-based learning. In addition, student satisfaction was more
consistent with TBL than with the lecture-based learning. This could
be because the TBL followed a consistent format whereas the tradi-
tional lecture style was faculty dependent.

While knowledge retention was not included in our study, the
qualitative feedback suggests that the learners in our study found
skills used during TBL applicable during their clerkship. We propose
that TBL improves knowledge retention by necessitating the learners
to prepare, apply and expand their newly acquired knowledge during
the entire session. For example, when a TBL topic arises on the wards,
the students may feel more confident applying the medical knowledge
they learned to delve deeper in their understanding of a case.
Alimoglu et al® speculate that TBL with real patient scenarios
promotes knowledge retention by fostering the ‘integration of theory
and practice’, which would help students to apply knowledge on the
wards. In their study of a TBL compared to lecture-based learning in
the neurology clerkship, they reported improved engagement and
satisfaction in addition to a higher mean score on an unprompted
knowledge retention test administered 1 year after the clerkship was
over. A unique aspect of their study was the inclusion of real patients

rather than written scenarios for the TBL.

We propose that TBL
improves knowledge
retention by necessitating
the learners to prepare, apply
and expand their newly
acquired knowledge.
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Despite the unanimous preference for TBL over lecture-based
learning in this study population, future curriculum developers should
take caution in extrapolating these findings to other internal medicine
clerkship settings. Active learning style lectures are more time inten-
sive than traditional lectures to develop, thus requiring significant fac-
ulty buy-in and participation.!” There could also be a subconscious
bias towards TBL in this study because these didactic sessions were
primarily given by the internal medicine clerkship directors. Variation
in response to the lecture-based learning sessions may be due to
delivery by faculty of varying seniority and teaching background. For
example, the lecture-based learning session with highest student eval-
uations was delivered by the chair of medicine who has won teaching
awards. Moreover, personality differences can account for some vari-
ation in preference for TBL or lecture-based learning. Introverted
learners might be biassed against TBL. With respect to interpretation
of our data, the ceiling effect should be acknowledged, because many
participants had the maximum possible CES score.

Curriculum developers should prioritise identifying faculty
stakeholders who are willing to devote the time required to convert
and deliver lectures in this alternative format. This approach to TBL
in the internal medicine clerkship could feasibly be scaled up to
include a larger cohort size given that no additional faculty would be
required to facilitate many small groups. Moving forward, the clerk-
ship directors intend to use the Plan-Do-Study-Act (PDSA) model to
elicit written feedback from students after each TBL session to make
real time adjustments for the lectures that will be delivered the

following week.

5 | CONCLUSIONS

This project provides evidence that TBL is an effective way to pro-
mote engagement and satisfaction with the internal medicine clerk-
ship didactics and thus may be worth the time investment required to
transition other lectures away from lecture-based learning. In our
study, students enjoyed their experience with TBL. Although
our study measured enjoyment and engagement, further research is

warranted to understand the relationships among these variables.
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APPENDIX A

Classroom Engagement Survey (CES) statements:

. Most students were actively involved.

I had fun in class today.

| contributed meaningfully to class discussions.
Most students were not paying attention.

| paid attention most of the time.

| did not enjoy class today.

| participated in the class most of the time.

N N

| would like more class sessions to be like this one.
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