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Abstract
Previous studies have examined team-based learning (TBL) efficacy in medical curricula, yet little research has been done to 
compare differences in TBL modalities (implementation and design). This study examines student perceptions of differing 
TBL modalities in two second-year medical courses (pathology and introduction to medicine) at Indiana University School 
of Medicine, Bloomington (IUSM-Bloomington). The medicine TBLs were traditional, standardized TBLs that use assigned 
groups and graded individual readiness assurance tests (IRATs) and group readiness assurance tests (GRATs), while the 
pathology TBLs were non-traditional in their use of self-selected groups and lack of graded IRATs and GRATs. At the end of 
the academic year, students were invited to complete an anonymous survey comparing and contrasting the two specific 
TBL designs. The survey contained both quantifiable Likert-scale questions and open-ended (qualitative) questions allowing 
students to provide feedback. Written comments were examined for common themes. Participants showed no preference 
for a specific TBL modality but did indicate preferences for particular aspects of each modality. Specifically, students 
preferred to be assigned to TBL groups, to have a non-graded IRAT/GRAT component, and they found TBLs the most 
effective when used as a review of material as opposed to a first exposure experience.
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Introduction
Team-based learning (TBL) is an instructional strategy first 
implemented in business education by Larry Michaelsen in 
the 1970s, and refined over subsequent years (Michaelsen 
1983, Parmelee 2008, Fink and Parmelee 2008). While 
TBL and problem-based learning (PBL) both focus on 
development of problem-solving skills in a group setting, 
TBL emphasizes teamwork and the utilization of readiness-
assurance tests to gauge the preparation of students, both 
of which are lacking in the PBL. In recent years TBL has been 
introduced in the curricula of multiple medical schools in 
response to administrative calls for reform (Janssen et al. 
2008; AAMC Task Force 2015), including implementation 
of group learning and application through problem 
solving of clinically relevant concepts. The traditional 
format of TBLs includes four essential principles: group 
formation, accountability, feedback, and assignment design 
(Michaelsen and Sweet 2008). According to Michaelsen and 
Sweet (2008), successful implementation of TBLs includes 
some combination of these four principles, but it is up to 
the discretion of the instructor to design a format for TBLs in 
their course. 

The first principle, group formation, refers to the 
development of small TBL groups and their management 
by the instructor. The suggested TBL group organization 
is to have students of varied levels of expertise in order to 
achieve a heterogeneous group (Michaelsen and Sweet 
2008), and that group formation should be done by the 
instructor to avoid homogeneity (Bie and Shapiro 1988). 
Instructors may potentially form groups using criteria 
such as medical school admissions test (MCAT) scores, 
undergraduate GPA, and student undergraduate majors/
minor.  However, a few studies (e.g. Zgheib et al. 2010) 
reported positive TBL effects even with student self-selected 
groups.  Thus, one aspect of our study was to compare and 
contrast TBL effectiveness among instructor-formed and 
student-self-selected groups.

The second principle, accountability for individual and 
group work, is the assumption that students will develop 
a sense of ownership if their work is evaluated for quality 
(Michaelsen and Sweet 2008). The assumption is that 
utilizing a graded individual readiness assurance test (IRAT) 
at the beginning of the TBL increases student involvement, 
because students will invest more time in understanding 

continued on next page
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the material and students will have more to discuss when 
they come together in groups to take the group readiness 
assurance test (GRAT) than had they simply answered 
questions together as a team (Gopalan et al. 2013).

Development of accountability is intimately associated 
with the third principle, that students have frequent and 
timely feedback (Michaelsen and Sweet 2008). Typically each 
individual’s preparation is assessed through a graded IRAT. 
Students then work in groups to answer the same questions 
(with no external resources) in a graded GRAT. The GRAT is 
designed to demonstrate to students the efficacy of working 
in groups, as each group should be able to come to a correct 
conclusion when working together.  

The general recommendation is that the IRAT and GRAT 
should be graded to encourage the development of 
accountability (Fink and Parmelee, 2008; Michaelsen and 
Sweet, 2008) and several studies have found this to be true 
for their specific courses (Vasan et al. 2008, Zgheib et al. 
2010, Gopalan et al. 2013). However, some instructors choose 
not to grade the IRAT and GRAT. In one study in which the 
IRAT and GRAT were not graded, researchers reported that 
students felt they developed accountability to their team 
despite a lack of “stakes” when it came to their overall grade 
(Vasan et al. 2011). Thus, another aspect of this current study 
addresses utilizing ungraded versus graded IRATs and GRATs 
to determine whether feedback is necessary for developing 
a sense of ownership within a group setting. 

The fourth and final principle suggests that a majority of 
the time allotted to TBL be dedicated to a team assignment 
that should include an application of concepts covered in 
the course. If utilized, the design of the team assignment 
should allow for interaction with group members; this 
is accomplished by requiring teams to come to some 
conclusion on a topic relating to course concepts 
(Michaelsen and Sweet 2008). TBLs have the capacity to be 
an efficient tool for delivering large amounts of information 
over a short period of time. Vasan et al. (2008) have shown 
that a majority of students tend to score better when asked 
questions on exams relating to material covered in a TBL 
versus material covered in a traditional lecture. 

Many studies detailing the use of TBLs in medical school 
curricula report their efficacy for student learning of health 
concepts, as evidenced by comparable or improved student 
performance on unit exams or on comprehensive exams 
such as Step 1 and Step 2 United States Medical Licensing 
Examinations (USMLE) (Nider et al. 2005, Thompson et al. 
2007a, Conway et al. 2010, Koles et al. 2010, Vasan et al. 2011).  
In addition, some of these same studies demonstrate that 
the lower-performing students tend to benefit most from 
this group learning method (Thompson et al. 2007a, Conway 
et al. 2010, Koles et al. 2010).  

Despite a wealth of information on the benefits of using TBL, 
only a few studies have been done to examine differences 
in TBL team structure and student performance.  Thompson 

et al. (2015) examined TBL team size and cohesiveness with 
respect to student performance on the National Board Of 
Medical Examiners (NBME) psychiatry subject test.  They 
found that larger teams and teams formed during later 
rotations performed better on the subject exam.  However, 
little research has been done to compare and contrast 
different TBL modalities, specifically their implementation 
and design. Thus, the goal of our study was to examine 
differing TBL modalities in use during the second year at 
IUSM-Bloomington. We use the same student population 
to compare two courses that utilize different strategies in 
their implementation of TBL. More specifically, we sought 
to determine if one modality was superior with respect to 
learning efficacy, student preference, and ease of use.   

Methods
The second year medical curriculum at IUSM-Bloomington 
includes five courses—genetics in the fall, introduction 
to clinical medicine (medicine) in both the fall and spring, 
pathology (fall and spring), pharmacology (fall and spring), 
and biostatistics, which only meets in the spring. Team-
based learning is used extensively in pathology and 
introduction to medicine. These two courses differ in 
organization and format of TBLs as well as the number of 
TBLs presented in a given semester, as shown in Table 1 
and described in detail in the next sections. In general, the 
medicine course utilized a traditional TBL format while the 
pathology course utilized a non-traditional TBL format.

Medicine Course – TBL Design & Implementation

Students in the introduction to medicine course are exposed 
to a more traditional TBL experience. Groups are assigned 
beforehand based on previous performance in the first 
year courses along with other criteria, such as MCAT score, 
undergraduate institution, and undergraduate major/GPA. 
This is done in an effort to keep the groups comparable 
and competitive with one another as well as provide a more 
diverse set of skills and experiences within each group. 
Students typically have not been previously exposed to the 
material that is part of the TBL. They usually are assigned 
readings beforehand and must come prepared to take a 
graded IRAT. Once in their assigned TBL groups, the students 
take a graded GRAT and go through a case study with 
application exercises that pertain to pre-assigned readings. 
The medicine TBL assignments are a component of the final 
course grade.

 

Does TBL format affect student perceptions of learning?
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Pathology Course – TBL Design & Implementation

The pathology TBL design and implementation have many 
nontraditional components. First, prior to the TBL session, 
students attend lectures and read assigned textbook 
sections that cover topics to be addressed in their TBLs. 
In this way, pathology TBLs are used more as an all-
encompassing review, or capstone exercise, as opposed 
to a first-exposure experience. In addition, students in 
the pathology course self-select their groups and do not 
utilize traditional graded IRAT/GRATs. Instead, each TBL is 
accompanied by three to five ungraded short answer or 
discussion style questions pertaining to the case that are to 
be answered during the group application phase (GAP) of 
the TBL. Each TBL group is assigned different sets of cases 
to discuss and evaluate, and by the end of the session each 
group presents their information to the entire class. The 
groups work together and discuss the possible diagnoses 
and make decisions pertaining to lab work and medical 
imaging methods that would be utilized to formulate a 
treatment plan. Because the graded IRAT and GRAT are 
eliminated from this format, points for the TBL activity come 
from participation, and in this particular course attendance 
is required in order to receive full points. The goal of this TBL 
format is to allow students to broaden their understanding 
of the previously presented material. As with the medicine 
TBL material, concepts covered during pathology TBLs are 
assessed on graded unit exams.  

TBL Survey Development and Implementation

IUSM-Bloomington second-year medical students (n=36) 
were invited to complete an anonymous survey in 2012 that 
addressed their perception of TBLs in the pathology and 

medicine courses. The survey began with basic demographic 
questions and asked about students’ prior exposure to TBLs. 
Then, using a five-point Likert scale (ranging from “Strongly 
Agree” to “Strongly Disagree”), participants compared and 
contrasted their views on the two course’s implementation 
and utilization of TBL. Following each question, respondents 
were encouraged to elaborate on that subject.

The Likert-scale survey questions (and their associated 
written comments) most relevant to this study were: 

•	 My learning of pathology course content and 
principles is benefited by the use of team-based 
learning exercises.

•	 My learning of medicine course content and 
principles is benefited by the use of team-based 
learning exercises.

•	 It is ok with me having my TBL grade be a 
composite of my personal score of the IRAT plus 
the group score on the GRAT

In addition, participants were given open-ended questions 
on the survey to answer about TBLs, and those most 
pertinent to this study were: 

•	 The medicine and pathology courses run the 
TBLs differently. Medicine adheres to a more 
standardized format of IRAT and GRAT. Do you 
feel there is a clear advantage to your learning 
with one approach or the other?

•	 Pathology allowed you to make up your own TBL 
groups, whereas medicine specified who was in 
which group. Which approach do you prefer?

Table 1: TBL format comparisons between pathology and medicine courses

TBL Features
Medicine course 

(traditional TBL format)
Pathology course 

(non-traditional TBL format)

Number of TBLs (per semester) 3 10

Group selection process Determined by course 
instructor Student self-selected

Some form of IRAT/GRAT used? Yes Yes

Traditional (graded) IRAT/GRAT used? Yes No

Clinical case presentation During TBL Before TBL as a supplemental 
reading

Is the TBL content the students’ first 
exposure to the material? Typically yes No

Does TBL format affect student perceptions of learning?
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The qualitative data from the survey questions was 
examined using a grounded theory approach. Grounded 
theory involves immersing oneself in the qualitative data by 
reading and rereading the responses. From this immersion, 
quantifiable themes may appear from the data (Glaser 
and Strauss 1967, Egan 2002, Bernard 2006, Kennedy and 
Lingaard 2006). Our approach differed from a traditional 
grounded theory analysis in that we did not have enough 
qualitative data to develop a ‘theory’ from our qualitative 
responses; thus it is more appropriate to say we merely used 
a grounded theory approach in assessing our data.    

Results
A total of 29 of 31 (94%) IUSM-Bloomington second-
year medical students responded to the survey in 2012. 
Seventeen females and twelve males participated. 
Approximately 75% of the respondents (21 students) entered 
medical school directly after finishing their undergraduate 
education. Only three respondents (10.3%) had extensive 
experience with a TBL curriculum as undergraduates, while 
seventeen (58.6%) had minimal prior exposure to TBL and 
9 respondents (31%) had no previous exposure to TBLs as 
undergraduates. Several students commented that their 
only exposure to TBLs was in their first year of medical 
school, so it is likely that the ‘minimal prior exposure’ 
number reflects the 1st year medical school experience 
versus the undergraduate experience.

Participants were asked to determine if they felt each 
TBL modality was beneficial to their learning, and overall 
they felt that both were helpful (Table 2). When asked to 
elaborate in written comments, participants felt that in 
both courses the effort put into the TBLs did not necessarily 
match the yield. One student reported, “I didn’t like needing 
to do additional work with an already busy schedule when 
I perceived a low yield from my actions.” Another offered 
that the TBLs were “ultimately too narrow to be practical for 
a larger scope.” Still others felt they were useful, but more 
specifically they felt they were useful as a means to review 
material. Qualitative analysis of the written comments 
elucidated three main themes regarding TBL format: group 
selection, utilization of IRAT/GRAT, and when the related 
instructional material is first presented to students. Each of 
these themes is discussed in detail in the following pages:

Group selection preferences

When asked about preferences in TBL group selection in 
the survey, 34.5% of respondents preferred to have the 
instructor select the group for them, while 24.1% preferred 
to select their own groups; the remaining 41.4% were 
ambivalent. One student opined: “I think being assigned to 
a group might be more beneficial than choosing your group. 
By letting us choose our groups, we’re more likely to choose 
friends we feel comfortable with, rather than people we 
might come together [with] better academically.” However, 

Does TBL format affect student perceptions of learning?

Table 2: Selected TBL survey questions and response rates

Strongly Agree Agree Neutral Disagree
Strongly 
Disagree

My learning of pathology 
course content and 
principles is benefited by 
the use of team-based 
learning exercises.

2 (6.9%) 20 (69.0%) 6 (20.7%) 1 (3.5%) 0 

My learning of medicine 
course content and 
principles is benefited by 
the use of team-based 
learning exercises.

2 (6.9%) 20 (69.0%) 5 (17.2%) 0 2 (6.9%)

It is ok with me having 
my TBL grade be a 
composite of my 
personal score of the 
IRAT plus the group score 
on the GRAT.

2 (6.9%) 14 (48.3%) 4 (13.8%) 6 (20.69%) 3 (10.3%)

continued on next page
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some individuals expressed a strong dislike for instructor-
selected groups: “Throw in that we were in groups that 
were randomly assigned, and things were even worse. Not 
only was there a lot of disagreement, but the unnatural 
group chemistry often created unnecessary disagreement 
and discord on the controversial topics.” In the case of the 
medicine course, students were made aware of the strategy 
employed when choosing groups, and according to one 
respondent it “immediately created an atmosphere in the 
group…. Grades are supposed to be confidential, regardless 
of whether they are good or bad.” Another student stated: 
“We are placed in groups with people we do not necessarily 
interact with regularly and there are varying degrees of 
preparation…this seems counterintuitive to me.” 

IRAT/GRAT utilization preferences

Traditionally, the IRAT and GRAT are both graded 
components meant to encourage accountability and 
ownership for ones learning (Michaelsen and Sweet 2008, 
Parmelee 2008). The IRAT and GRAT used in the medicine 
course were both graded elements of the exercise, and all 
were multiple-choice format. In contrast, the pathology 
course provided open-ended questions that were intended 
as discussion points that the groups were to answer 
collectively during the group period of the TBL exercise. 

The participants were almost evenly divided about which 
approach they preferred, with 24.1% preferring the 
traditional graded multiple-choice IRAT/GRAT format, 37% 
preferring the nontraditional ‘discussion point’ format, and 
34.5% finding both formats equally effective. The majority 
of written comments spoke in support of the nontraditional 
discussion point format, such as this student: “A relaxed 
approach to learning is always better. I like being able 
to focus on the subject at hand and try to learn what is 
important, instead of having to get hung up on the minutia 
of quizzes. We end up spending a huge amount of the class, 
both in group and class-wide discussions, just arguing about 
particular questions and how we interpret them.” 

In addition, students were equally divided about whether 
their TBL grade should be a composite of their IRAT and 
GRAT scores (Table 2). Almost 55% (16 students) agreed it 
was ok that their TBL grade came from the IRAT and GRAT, 
while 31% (9 students) disagreed with this concept; the 
remaining students were neutral.

First exposure vs. review of course material: TBL preferences 

TBLs in health professions courses are sometimes used 
to expose students to new material through clinical case 
studies1. Pathology used case-based TBLs as a way to 
review material within a clinical context that had already 
been presented in lecture and through assigned readings. 
In contrast, students in medicine were assigned readings 
from journals or textbooks prior to the class session, and 

upon meeting in their groups they were given a clinical 
case study to work through with their team. The TBL 
was the only exposure medicine students had to that 
particular topic. While the survey did not include an explicit 
question regarding the use of TBL as a review (or capstone 
experience) versus a first exposure to material, students 
nevertheless addressed this difference within their written 
comments. Of those who commented on this, 7 of 9 stated 
that they prefer TBLs to function in the form of an all-
encompassing review of previously covered material. 

While survey respondents did not directly state their dislike 
of using the medicine course TBLs as a first exposure to 
material, they instead alluded to their preferences for having 
them as a form of review.  For example, one respondent 
noted: “Sometimes these TBLs cover content we have yet 
to cover and that makes it challenging since I like to have 
a foundation or a good source to read before we begin 
these TBLs.” Another commented: “…when we did the 
blood disorder TBL in medicine, we had not really covered 
everything in RBC and WBC disorders in pathology and 
medicine did not teach anything to do with those topics. 
The TBL was pretty much spent guessing and researching, 
and not really understanding.” 

General comparison of the medicine (traditional) versus 
pathology (non-traditional) TBLs

The survey did not prompt respondents to directly compare 
the traditional (medicine) versus non-traditional (pathology) 
TBL; rather, participants were asked to evaluate the efficacy 
of TBLs in both courses individually. An equal percentage 
of respondents (76%) found both medicine and pathology 
TBLs as beneficial to learning course content, while 7% (for 
medicine) and 4% (for pathology) found them unhelpful 
(the remainder of responses had no stated opinion). The 
quantitative results suggest that students found the TBLs 
useful, regardless of the format (traditional – medicine, 
versus nontraditional – pathology).   

However, the open-ended survey responses paint a different 
picture about student preferences regarding TBL format. 
Of those who provided written comments, the majority 
preferred a less structured TBL to be used as a review, yet 
they also preferred to have their groups selected for them. 
While responses to the open-ended survey questions 
indicate a general acceptance of the traditional TBL 
structure, when respondents were pressed for details several 
mentioned they found the medicine TBL format drawn out 
and useful in only a handful of cases.

Does TBL format affect student perceptions of learning?
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Discussion
Medical education has changed dramatically over the past 
few decades, with increasing emphasis on problem solving, 
information gathering, group activities and collaborative 
leaning (Hanssen et al. 2008, AAMC Task Force 2015). Thus 
we now realize that one of the important non-academic 
elements of medical education is to redirect leaning 
strategies to include group activities and cooperation 
(Branch 2001, Tucker et al. 2003, Edwards et al. 2004, 
Michaelsen and Sweet 2008, Vasan et al. 2008).

Problem solving activities such as team-based learning 
have now become commonplace in the Indiana University 
School of Medicine curriculum. The second-year medical 
students at IUSM-Bloomington experience two courses 
utilizing distinct variations of the TBL format (traditional vs. 
nontraditional). This provided the opportunity to compare 
student preferences and perceived learning value of these 
two versions of team learning. As with other studies (Branch 
2001, Tucker et al. 2003, Edwards et al. 2004, Parmelee et al. 
2009), the majority of our survey participants appreciated 
the general learning value of the TBL approach. Yet several 
additional themes and issues emerged in our study.

Slight Preference for instructor-selected TBL groups

The participants in our study were split as to the method 
of group membership determination. A slightly greater 
percentage of students preferred to have the instructor 
select team members, while a minority preferred to select 
their own group. One detail stands out from the student 
survey comments; the criteria for group selection should 
remain confidential, especially considering how sensitive the 
issue of grades may be to some students.  

Because a predetermined (and not self-selected) group is a 
more realistic representation of working on a team, many 
respondents felt this method was advisable, but still offered 
that group discord posed a potential problem. Students 
are aware that they will not be able to choose who they 
work with in a professional setting, but even so felt that 
the educational process was sufficiently different from the 
working world and that having no say in group composition 
was not best. It was suggested that disagreements, discord 
and variations in preparation often hamper the learning 
process, especially on new material. This may indeed be a 
hallmark of teamwork in a health professions setting (Oakley 
et al. 2004, Thomas and Bowen 2011).

Michaelsen and Sweet (2008) believe having the instructor 
select the group is best and in most settings this is the way 
TBLs are run. Thompson et al. (2015) have shown that larger 
teams tend to perform better than smaller teams, and that 
team cohesion is a strong predictor for team performance.  
Our data indicates that a minority of respondents preferred 
selecting their own groups, as they did in the pathology 
class, despite their admonition that it may not be the most 
realistic situation when working in a professional setting. 

They felt they were better equipped to communicate with 
their teammates and despite possible distractions were able 
to come together as a team and prepare equally for each 
TBL activity. While it isn’t a guarantee, one would hope that 
teams would form friendships over time, especially if a sense 
of trust and camaraderie is developed between teammates 
(Shellenberger et al 2009). Regardless of how membership 
in the groups is determined, the variation in preparation 
among group members should be evened out, in theory, by 
inspiring accountability to the team.

 

Preference for a non-traditional IRAT/GRAT format

A greater percentage of students preferred the pathology 
course’s nonstandard discussion-style IRAT/GRAT format 
(37.9%) versus the traditional, multiple-choice, graded 
format in medicine (24.1%). In addition, 10 of the 19 written 
responses about the IRAT and GRAT specifically stated 
their preference for the nontraditional format. Some 
respondents stated that the traditional IRAT/GRAT did not 
test understanding but rather the ability to pinpoint minute 
details. In addition, some suggested that the time spent 
on preparation was not equal to the yield or benefit they 
received from the in-class portion of the TBL, and a vocal 
minority did not agree with their TBL grade coming solely 
from a graded IRAT and GRAT. 

Several respondents commented that having the IRAT/GRAT 
format at each TBL in medicine was repetitive and as such 
unnecessary. Conceivably, informing students about the 
TBL design and implementation as well as why the exercises 
are beneficial may engender a more positive attitude and 
improved participation (Thompson et al. 2007b, Nagaswami 
et al. 2009, Reinig et al. 2011). It is interesting to note that 
students didn’t find the approach of non-graded discussion 
questions (in the non-traditional TBL format) stressful 
or repetitive, and many found it was beneficial to their 
learning. This seems an important observation, given the 
fact that groups in the pathology course were required to 
present their case observations and answers to the class as a 
whole.

Preference of TBL use for contextualizing prior materials (vs. 
first exposure to content)

Do students feel that TBL is most valuable for learning new 
material (as is done in a traditional TBL format) or do they 
prefer the TBL as a review and for contextualizing previously 
discussed content (non-traditional TBL format)? While 
the topic of the timing of presentation of the educational 
material was not explicitly asked in the quantitative portion 
of the survey, many respondents took it upon themselves 
to discuss this in their open-ended responses. Based on the 
comments of those who addressed this topic, participants 
prefer to use TBLs as a form of review and contextualizing 
prior information. Having a broader-based foundation 
before coming together as a team seemed to lend deeper 

Does TBL format affect student perceptions of learning?
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understanding of the material. Some expressed the view 
that by not having had a ‘lecture’ pertaining to the content 
covered by the TBL, that they were left guessing when 
presented with a case study, this despite having been 
assigned readings over the new material. Whether this 
indicates a lack of preparation, an inappropriate selection 
of readings, or aural learning preference, is unclear. For 
whatever reason, some students felt it was more efficient to 
be given information beforehand in the form of a lecture.

The opinions surrounding this topic may have implications 
for frequency with which TBLs are offered. Perhaps if TBLs 
are a more frequent element of the curriculum, as opposed 
to an occasional event, students will view them as a more 
efficient use of their time. In any event, medical students 
on the Bloomington campus do not view TBLs as efficient 
learning exercises unless the TBL serves to review a wide 
range of material, and specifically augment the student’s 
preparation for a major examination. 

Traditional TBL vs. Nontraditional TBL: which format was 
preferred overall?

While both the medicine and pathology courses offer a 
TBL format that students found useful, further evaluation 
showed that students preferred selected elements of both 
formats. For example, our sample slightly preferred the 
traditional (medicine) instructor-selected groups versus self-
selected groups (non-traditional). However, the respondents 
also preferred the non-traditional (pathology) discussion 
question-format of group assessment versus a traditional 
graded multiple-choice IRAT/GRAT. Further, our sample 
preferred the non-traditional use of TBLs to review and 
contextualize previously introduced material, rather than 
present new material. Given that students found utility 
in both TBL modalities, but had varying opinions on their 
specific aspects, we suggest that TBLs could be designed 
by instructors based on the population preferences to 
maximize their efficacy and efficiency.  

 

Limitations and Future Directions

Despite careful design of this study, some limitations exist. 
Our sample was relatively small (n=29), although almost 
all 2nd year students at IUSM-Bloomington responded to 
the survey. It is possible that our student preferences are 
not similar to those of a larger student population; and 
further studies should explore this issue. As this survey was 
retrospective, it is possible that some initial perceptions 
about TBL format may have been forgotten. We had 
hoped to interview some students so as to gather richer 
information about their TBL perceptions, but response to 
interview requests was low. Our study merely examined 
student preference of TBL format, and did examine which 
TBL modality (traditional versus non-traditional) might be 
better for long-term content mastery and application of 
knowledge, if in fact there is a single best format. Future 

studies might look at specific measures of content mastery, 
longevity and application of knowledge to help answer this 
question.

Conclusions 
Application oriented exercises, such as team-based learning, 
are now recognized as important elements in medical 
education.  Some prior studies have reported general 
student perceptions of TBL (e.g. Thompson et al. 2007b, 
Nagaswami et al. 2009, Reinig et al. 2011), others alluded 
to modifying the TBL process (Goldberg and Dintzis 2008, 
Shankar and Roopa 2009, Conway et al. 2010, Zgheib et 
al. 2010) and several studies examined team size and 
composition along with team performance (Thompson 
et al. 2015).  However, we are unaware of prior studies 
that explicitly compared traditional and non-traditional 
TBL formats. Our study examined how the same cohort 
of students perceived variances in the TBL process in two 
different second year medical courses at Indiana University 
School of Medicine - Bloomington. The TBL formats for the 
introduction to medicine (traditional TBL) and pathology 
(non-traditional TBL) courses were substantially different, 
thus allowing a side-by-side comparison. While both 
TBL modalities were regarded as helpful to learning, our 
students preferred certain methods of TBL implementation 
to others. The quantitative and qualitative results indicated 
students had a slight preference to instructor-selected 
groups, provided the group selection process was kept 
confidential. Secondly, students prefer a non-graded IRAT/
GRAT. Finally, most students preferred TBLs to be used as 
a review of previously presented material, rather than for 
the introduction of new material. We anticipate that this 
information may help faculty fine tune future TBL design for 
similar student populations.

Acknowledgments
We wish to thank the 2nd year medical students for 
participating in this survey, and the 2nd year medical 
school faculty for providing us with information about their 
courses. Jackie Cullison, Medical Sciences, was instrumental 
in organizing and typing up survey responses. Indiana 
University’s Institutional Review Board (IRB) reviewed and 
approved this study (# 1201007875).

Does TBL format affect student perceptions of learning?

continued on next page



17  •  HAPS EDucator	 Journal of the Human Anatomy and Physiology Society         � Volume 20, Issue 1 December 2015

References cited:
AAMC Task Force on the Clinical Skills Education of 

Medical Students. (2015). Recommendations for 
clinical skills curricula for undergraduate medical 
education. Association of American Medical 
Colleges. https://members.aamc.org/eweb/upload/
Recommendations%20for%20Clinical%20Skills%20
Curricula%202005.pdf [accessed 4 September 
2015]

Bernard HR (2006) Research Methods in Anthropology: 
Qualitative and Quantitative Approaches. 4th Ed. 
Lanham, MD: Lanham: AltaMira Press, p. 492-515.

Bie RJ, Shapiro DL (1988) Voice and Justification: 
Their Influence on Procedural Fairness Judgments. 
Academy of Management Journal, 31(3): 676-685.

Branch WT (2001) Small-group teaching emphasizing 
reflection can positively influence medical student’s 
values. Acad Med 76:1171-1173.

Conway SE, Johnson JL, Ripley TL (2010) Integration of 
team-based learning strategies into a cardiovascular 
module. Am J Pharm Ed 74(2): p. 35.

Egan TM (2002) Grounded theory research and theory 
building. Adv Develop Hum Resour 4(3): 277-294.

Glaser BG, Strauss AL (1967) The Discovery of 
Grounded Theory: Strategies for Qualitative 
Research. 1st Ed. Piscataway, NJ: Aldine 
Transaction. 271 p.

Edwards JC, van Walsum K, Sanders CW, Fossum TV, 
Sadoski M, Bramson R, Wiprud RM (2004) Attitudes 
of veterinary medical students and medical students 
toward collaborative learning: An experiment. J Vet 
Med Educ 31:76-78. 

Fink, LD, Parmelee, D (2008) Preface.  In:  Team-
based learning for health professions education: A 
guide to using small groups for improving learning. 
1st Ed (eds. Michaelsen L Parmelee D, McMahon 
K and Levine RE), pp. xi-xv, Sterling, VA: Stylus 
Publishing.

Goldberg HR, Dintzis R (2008) The positive impact of 
team-based virtual microscopy. Adv Physiol Ed 
31:261-265.

Gopalan C, Fox DJ, Gaebalein CJ (2013) Effect of 
an individual readiness assurance test on a team 
readiness assurance test in the team based learning 
of physiology. Adv Physiol Ed 37, 61-64.

Janssen, HF, Skeen, NP, Bell, J, Bradshaw, W (2008) 
Improving Critical Thinking Skills in the Medical 
Professional with Team-Based Learning.  In:  Team-
based learning for health professions education: A 
guide to using small groups for improving learning. 1st 
Ed (eds. Michaelsen L Parmelee D, McMahon K and 
Levine RE), pp. 61-73, Sterling, VA: Stylus Publishing.

Kennedy TJ, Lingard LA (2006) Making sense of 
grounded theory in medical education. Med Educ 
40:101–108.

Koles PG, Stolfi A, Borges NJ, Nelson S, Parmelee 
DX (2010) The impact of team-based learning on 
medical students’ academic performance. Acad Med 
85(11): 1739-1745.

Michaelsen, LK (1983). Team-learning in large classes.  
In: Learning in groups. New Directions in Teaching 
and Learning Series, No. 14 (eds. Bouton C and 
Garth RY), pp. 13-22, San Francisco, Jossey-Bass.

Michaelsen, LK and Sweet M (2008) Fundamental 
Principles and Practices of Team-Based Learning. 
In:  Team-based learning for health professions 
education: A guide to using small groups for 
improving learning. 1st Ed (eds. Michaelsen L, 
Parmelee D, McMahon K and Levine, RE). pp. 9-34, 
Sterling, VA: Stylus Publishing.

Nider GL, Parmelee DX, Stolfi A, Hudes PD (2005) 
Team-Based Learning in a Medical Gross Anatomy 
and Embryology Course. Clin Anat 18: 56-63.

Oakley B, Felder MF, Brent R, Elhajj I (2004) Turning 
student groups into effective teams. Journal of 
Student Learning 2:9-34.

Parmelee, D. (2008) Team-Based Learning in Health 
Professions Education: Why is it a good fit?  
In:  Team-based learning for health professions 
education: A guide to using small groups for 
improving learning. 1st Ed (eds. Michaelsen L, 
Parmelee D, McMahon K and Levine, RE). pp. 3-8, 
Sterling, VA: Stylus Publishing.

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

Reinig BA, Horowitz I, Whittenburg GE (2011) The 
effect of team-based learning on student attitudes 
and satisfaction. Decision Sciences: Journal of 
Innovative Educ. 9(1): 27-47.

Shankar N, Roopa R (2009) Evaluation of a modified 
team based learning method for teaching general 
embryology to 1st year medical graduate students. 
Indian J of Med Sci 63.1: 4-12.

Shellenberger S, Seale PJ, Harris DL, Johnson JA, 
Dodrill CL, Velasquez, MM (2009) Applying team-
based learning in primary care residency programs 
to increase patient alcohol screenings and brief 
intervention. Acad Med 94:340-346.

Thomas PA, Bowen CW (2011) A controlled trial of 
team-based learning in an ambulatory medicine 
clerkship for medical students. Teach & Learn Med 
23(1): 31-36.

Does TBL format affect student perceptions of learning?

continued on next page

https://members.aamc.org/eweb/upload/Recommendations%20for%20Clinical%20Skills%20Curricula%202005.pdf
https://members.aamc.org/eweb/upload/Recommendations%20for%20Clinical%20Skills%20Curricula%202005.pdf
https://members.aamc.org/eweb/upload/Recommendations%20for%20Clinical%20Skills%20Curricula%202005.pdf


18  •  HAPS EDucator	 Journal of the Human Anatomy and Physiology Society         � Volume 20, Issue 1 December 2015

Thompson BM, Schneider VF, Haidet P, Levine 
RE, McMahon KK, Perkowski LC, Richards, 
BF (2007a) Team-Based Learning at Ten 
Medical Schools: Two Years Later. Med Educ 
41, 250-257.

Thompson BM, Schneider VF, Haidet P, 
Perkowski LC, Richards BF (2007b) Factors 
influencing implementation of team-based 
learning in health sciences education. Acad 
Med 82: 553-556.

Thompson, BM, Haidet, P, Borges, NJ, Carchedi, 
LR, Roman, BJB, Townsend, MH, Butler, AP, 
Swanson, DB, Anderson, MP, Levine, RE 
(2015) Team cohesiveness, team size and 
team performance in team-based learning 
teams.  Med Educ 49(4): 379-385. 

Tucker K, Wakefield A, Boggis C, Lawson M, 
Roberts T, Gooch J (2003) Learning together: 
clinical skills teaching for medical and nursing 
students. Med Educ 37: 630-637.  

Vasan NS, DeFouw DO, Holland BK (2008) 
Modified use of team-based learning for 
effective delivery of medical gross anatomy 
and embryology. Anat Sci Educ 1: 3-9.

Vasan, NS, DeFouw, DO, Compton, S (2009) A 
Survey of Student Perceptions of Team-Based 
Learning in Anatomy Curriculum: Favorable 
Views Unrelated to Grades Anat Sci Educ 2: 
150-155.

Vasan NS, DeFoww DO, Compton S (2011) 
Team-based learning in anatomy: an efficient, 
effective, and economical strategy. Anat. Sci. 
Educ 4: 333-339.

Zgheib NK, Simaan JA, Sabra R (2010) Using 
team-based learning to teach pharmacology 
to second year medical students improves 
student performance. Med. Teach 32: 130-
135.

Jane Waggoner is a graduate of the 
Medical Sciences Program at Indiana 
University Bloomington with an MS in 
Anatomy. She is currently a consulting 
analyst for the healthcare strategy team at 
Huron Consulting Group in Chicago, IL. 

waggoner.jane@gmail.com

 

Mark Braun received his MD from Indiana 
University Medical School in 1975. He 
completed a residency in pathology and 
is board certified in both anatomical and 
clinical pathology.. He’s been teaching in 
the Medical Sciences Program, Indiana 
University, for more years than he can 
remember. His research and teaching 
interests are varied and range from the 

study of infectious diseases introduced into Native American 
populations in the 16th century, to the application of computer 
assisted teaching in medical education.

braunm@indiana.edu

 Sarah Tieman received her MD from the 
Indiana University School of Medicine.  She 
is board certified in internal medicine and 
pediatrics.  She is a lecturer of internal 
medicine and pediatrics in the Medical 
Sciences Program, Indiana University, where 
she oversees the 3rd and 4th year medical 
school curriculum at IU School of Medicine - 
Bloomington.

satieman@indiana.edu

 

Valerie O’Loughlin, Ph.D. is an Associate 
Professor of Anatomy in the Medical 
Sciences Program,  Indiana University.  She 
teaches anatomy and medical imaging to 
undergraduate students, gross anatomy to 
medical students, and mentors anatomy 
education MS and PhD students. She is 
president Emeritus of HAPS and currently is 
co-chair of the HAPS testing committee.

vdean@indiana.edu

■

Does TBL format affect student perceptions of learning?

About the Authors�


	OLoughlin Cover
	Waggoner Winter 2015

	Back to TOC 2: 


