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Team-based learning, or TBL, is an application-oriented teach-
ing method that combines small- and large-group learning by 
incorporating multiple small groups into a large group setting. 
It has been increasingly used in postsecondary and professional 
education over the past two decades. Given this increasing us-
age, many faculty wonder about the effects TBL has on learning 
outcomes. The authors performed a review and synthesis on 
the educational literature with respect to TBL to examine the 
quality of their descriptions of core TBL elements, then con-
structed narrative summaries of these selected articles. Their 
analysis demonstrated early evidence of positive educational 
outcomes in terms of knowledge acquisition, participation and 
engagement, and team performance. The authors conclude that 
the TBL literature is at an important maturation point, where 
more rigorous testing and study of additional questions relating 
to the method are needed, as well as more accurate reporting of 
TBL implementation. 
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Introduction

Over the past 20 years, educators in professional schools and on college 
campuses have increasingly employed an application-oriented teaching 
method called team-based learning, or TBL (Thompson, Schneider, Haid-
et, Perkowski, & Richards, 2007). TBL combines small and large group 
learning by incorporating multiple small groups into a large-group setting 
(Michaelsen, Sweet, & Parmelee, 2008). Part of TBL’s attractiveness to 
professional schools lies in its combination of efficient use of resources 
(requiring only one teacher to conduct multiple groups simultaneously) 
and the promise of high levels of active student participation, which 
usually is accomplished only through small-group methods (Haidet & 
Fecile, 2006).

Given the rising popularity of TBL, it is not surprising that many con-
versations occur among faculty about its use and effectiveness. A common 
question is whether TBL produces better learning outcomes than didactic 
lectures. Although there have now been a number of studies published 
over the past decade, particularly in the health sciences literature, there 
has not been a systematic synthesis of the literature with respect to TBL. 
Therefore, we undertook this project to identify and evaluate the existing 
literature on team-based learning, and to use it to draw evidence-based 
conclusions about the method.

Methods

We used the Scopus database to search the life sciences, physical scienc-
es, humanities, and social sciences literature, using the terms “team AND 
based AND learning” and performing text searches of titles, abstracts, and 
key terms. A second search with the same terms in titles was performed 
using the Towson University “One Search” engine, which attempts a 
Google-like search over all subscribed electronic content, including the 
Medline, Academic Search Premier, and Education Research Complete 
research databases. We limited the search to published articles and reviews 
in the English language. The combined searches produced a total of 130 
unique articles available as of March 17, 2013. The majority of the articles 
focused on subject areas in the social sciences, medicine, pharmacology, 
toxicology, nursing, and business education.

We scanned the abstracts of all identified articles and classified them as 
being either clearly about TBL, possibly about TBL, or clearly not about 
TBL. We used a two-step process to make this determination. First, we 
looked for the words “team-based learning” as a single phrase, rather than 
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as “team,” “based,” and “learning” in separate sentences in the abstract. 
Secondly, we scanned for any combination of language terms often used 
in TBL articles, including “Larry Michaelsen,” “active learning,” “peer 
review,” “readiness assurance test (RAT), “readiness assurance process 
(RAP),” “readiness assessment,” “4 S,” or “application exercise.” Using 
this process, we classified 18 articles as clearly not about TBL and, there-
fore, excluded them from further review. The excluded articles were 
about problem-based learning, process-oriented guided inquiry, protected 
learning time, or other types of group work or team work. A total of 112 
articles using the phrase “team-based learning” in the title or abstract 
remained for more detailed analysis.

Once we had identified this article group, we reviewed all articles for 
the presence of text describing various aspects of the context and scope 
of TBL implementation and the seven core elements of TBL, as recom-
mended in reporting guidelines published by Haidet and colleagues 
(2012). TBL context and scope included class size, team size, number of 
faculty involved, familiarity of faculty with TBL, the subject matter being 
taught, the course context of the TBL sessions, and learner familiarity with 
TBL. The seven core elements of TBL identified by Haidet and colleagues 
included descriptions of team formation processes, readiness assurance 
processes, immediate feedback methods, in-class sequencing of learning 
activities, “4 S” applications, grading incentive structures, and peer review 
processes. An initial 20 articles were coded independently by all three 
authors and then discussed in detail to arrive at a consensus as to how the 
articles would be categorized and what characteristics would be used for 
coding. The remaining articles were initially coded independently by two 
of the authors and then discussed to reach consensus. The group reached 
consensus on all 112 articles.

In our final step, we classified each article as either “full TBL” “partial 
TBL,” or “not TBL,” based on our in-depth reviews. Articles classified 
as “not TBL” lacked a description of a readiness assurance process and 
an application exercise process that used the “4 S” principles. Articles 
classified as “partial TBL” typically included a readiness assurance 
process followed by either no application activities or by other group 
activities that did not follow the “4 S” principles (significant problem, 
same problem, specific choice, simultaneous reporting). Of the remaining 
articles classified as full TBL, we sub-classified this group into articles 
describing TBL implementations or outcomes, articles that used TBL with 
minor modifications (for example, using audience response systems to 
report readiness assurance scores, and the like), and articles that were 
reviews, commentaries, or guidelines without describing a specific TBL 
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implementation. For the 40 articles that described full or modified TBL 
implementations and/or outcomes, we constructed narrative summaries 
of the content of the evaluations or outcomes reported.

Results

Literature searches using the search terms “team,” “based,” and “learn-
ing” produced 130 articles published since 1996. As illustrated in Figure 
1, the number of articles published each year has been increasing. Given 
that 10 articles were published by mid-March of 2013, the total number 
of articles published this year is expected to continue this trend.

Figure 2 summarizes the decisions made during our characterization 
of the literature search results. We performed an in-depth review of 112 
articles that remained after our initial screen. We designated 28 articles as 
not describing TBL; these articles generally described forms of teaching 
that involved small-group or team activities, but they did not include TBL 
core elements. Most of these non-TBL articles used the term team-based 
learning in a more generic fashion to indicate other learning activities 
being performed by small groups or teams.

Of the remaining 84 articles, we designated 63 (75%) as fully using 
Michaelsen’s team-based learning method, and 21 (25%) as describing 
partial implementations of TBL. Of the 63 full TBL articles, only half (33 
articles, 39% of the total of 84) described the implementation of TBL for 
a particular learner group and subject area and/or learning outcomes. 
Seven articles (8%) used modifications of the method, typically consisting 
of minor changes in format or sequence of events. Twenty-three articles 
(27%) consisted of reviews, commentaries, or guidelines for using or 
reporting about TBL.

Twenty-one articles described partial implementations of TBL. Of these, 
seven articles described the use of a readiness assurance process only (8%), 
and 14 articles described readiness assurance followed by other learning 
activities that did not employ “4 S” principles of TBL applications (17%). 

Table 1 summarizes an analysis of the quality of the TBL description 
for the 40 articles that we categorized as TBL or modified TBL. We used 
the recommended guidelines for reporting TBL activities to assess their 
descriptions of context and scope, as well as their inclusion of the seven 
core elements of TBL (Haidet et al., 2012). As shown in Table 1, all of the 
articles included a description of the subject matter and the course context 
(for example, number of TBL sessions, overall course format, how TBL 
related to other activities). Most of the articles described the overall class 
and team size, and half mentioned how many teaching faculty were in-
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volved in the TBL sessions. However, most articles failed to describe how 
familiar students or faculty members were with TBL. Such information 
is important for interpreting results, because students and faculty often 
have trouble adapting to some of the paradigm shifts (for example, from 
passive to active learning, from covering to effectively using content) that 
are embodied by the TBL method, and this can affect certain learning 
outcomes (Haidet, Morgan, O’Malley, Moran, & Richards, 2004 ).

Most of the 40 TBL articles contained descriptions of some or all of 
the seven core TBL design elements (see Table 1). A majority described 
the readiness assurance process, including individual and team RATs, 
sequencing of in-class learning activities, “4 S” application exercises, and 
team formation methods. Only about half described the remaining core 
elements, including peer review, details regarding the incentive structure, 

Figure 1 
Number of Unique Articles per Year Resulting  

From Literature Searches tor “Team” AND “Based” AND “Learning” 
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and methods used to deliver immediate feedback. For immediate feed-
back, the described methods included Immediate Feedback Assessment 
Technique (IF-AT) “scratch-off” cards, use of flash cards for team answers, 
and immediate faculty feedback.

Appendix A describes elements of the content of the forty articles that 
described full or modified TBL implementations. Details about content 
for individual articles can be found in the table, and we note some general 
themes and trends here. The articles listed in Appendix A are referred to in 
the text by the article numbers. Of the TBL articles published to date, the 
majority have described a context in the health sciences, with 18 articles 
focusing on medical education (articles 2-5, 11, 15, 17, 20, 23, 24, 27, 28, 30, 
31, 34, 37-39), three on nursing education (articles 1, 6, 7), and seven on 
undergraduate or graduate pharmacology and pharmacy education (8, 12, 
13, 18, 26, 36, 40). Of the remaining 13 articles, three described graduate 
education (in social work [19], education [22], and public health [35]), eight 
undergraduate education (in engineering [10], law [9], psychology [14, 32], 
information management [16], mathematics [25], statistics [29], and com-
munication [33]), and one high school education (obesity education [21]).

Details of the articles’ evaluation strategy and experimental design 
(where applicable) are found in the second column of Appendix A. 
Sixteen articles employed a comparison group. Of these, 10 compared 
TBL-taught students to historical cohorts (1, 2, 8, 9, 13, 18, 22, 23, 26, 34), 
and 14 compared TBL students to concurrent controls, either through 
comparisons to different levels of learners (4, 24, 39), different sessions 
(using different teaching strategies) within the same course (6, 14, 15, 19, 
23, 27, 30, 31, 40), or traditional controls (7, 37). Three of these articles used 
an experimental design, with one using randomization of learners (38), 
and the other two employed a crossover design (30, 31). One article that 
employed a comparison group examined differences between two types 
of teachers (teacher trainees versus faculty teachers) (27). The remaining 
17 articles described the experiences of learners and teachers without the 
use of a comparison group. 

A variety of data were collected, with some articles describing types 
and sources of data. These data included student surveys and feedback 
(25 articles); course data, including examination scores and grades (19 
articles); informal observations and conclusions of either the teacher or the 
author (9 articles); and attendance (1 article). Only seven articles reported 
the collection of pre- and posttest data, with two assessing knowledge (4, 
30), two assessing attitudes toward working in teams (6, 12), and three 
assessing other characteristics (3, 19, 26). Two articles collected data based 
on subsequent performance of learners in actual work environments (7, 
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34). Four articles collected data focused on faculty, including resource 
utilization and general faculty impressions (8, 11, 35, 40).

The third column of Appendix A summarizes the results of each arti-
cle. In general, when knowledge acquisition was examined, most articles 
described improvements for students who experienced TBL, often with 
comparisons of students at the low and high ends of the class, as defined by 
other academic measures. Whereas all students tended to benefit from TBL, 
students at the low end of the class usually benefitted the most (articles 2, 
5, 8, 17, 18, 23, 30). Team performance was consistently observed to be pos-
itively impacted, both through better performance of teams as compared 
to individuals on course exams and through improved communication 
and awareness within teams. Most of the articles that examined learner 
participation or attendance did so through either direct comparison to or 
teacher recollection of attendance during lecture-based teaching, and these 
comparisons consistently suggested that learners demonstrated greater 
participation in TBL-based classrooms. Data on learner perceptions and 
attitudes suggested greater self-efficacy and higher interest (articles 9, 19). 
This was tempered by some studies finding lower student enjoyment or 
satisfaction (6, 38). Measurements of learner impressions of pedagogical 
effectiveness and attitudes toward teamwork demonstrated both positive 
and negative perceptions. In the two studies that tracked learner perfor-
mance in actual work environments, both suggested that learners were 
able successfully to transfer TBL classroom learning to improve their job 
performance (7, 34) Finally, the studies that examined faculty suggested 
that teachers encountered an initial increase in their workload as they 
learned the method and prepared course materials and a relatively steep 
learning curve as they gained experience using the method (8, 10, 36, 40).

Discussion

The TBL method has been in existence for over 30 years. As with many 
innovations, TBL spread slowly at first, mostly through the business edu-
cation community and at the University of Oklahoma, where many of its 
early proponents were faculty members. In the late 1990s, however, TBL 
began to spread more widely, as educators across disciplines began to 
espouse its merits and potential fit for the changes that many educational 
contexts were experiencing. This was partly fueled by an explosion of 
usage in health sciences settings. For example, in 1998, no medical schools 
that we know of were using TBL; today, more than 100 schools world-
wide are using the method to some extent (personal communication, the 
Team-Based Learning Collaborative, February 4, 2013). With the widening 
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usage of TBL, a scholarly literature has begun to grow at an accelerating 
pace, as we found in this study (see Figure 1). This is a promising sign, 
because any educational method tends to be rooted in its own historical 
and cultural context, and only through continued communal conversation 
can the method evolve and adapt.

As trainers for the Team-Based Learning Collaborative (http://www.
teambasedlearning.org), we often conduct faculty development work-
shops that introduce the method. Some faculty find these workshops 
challenging, not just because of the complexity of the method, but also 
because it directly challenges the widely and deeply held assumption that 
the teacher’s role is to impart knowledge to learners. A common question 
that occurs during introductory workshops is whether students learn 
better with Team-Based Learning. The answer to such a question depends 
on how one defines the term “learn better,” and, while the assumption 
that teaching is “imparting” knowledge tends to be concerned only with 
knowledge acquisition, the studies we examined suggest that the benefits 
of TBL extend well beyond this singular learning goal.

We have encountered several stories within the TBL community, 
which, taken together, tend to create a collective narrative—for example: 
“Team-based learning helps bring up students at the bottom of the curve”; 
“Team-based learning creates lots of excitement and engagement in the 
classroom, and that energizes me and my teaching”; and “My students are 
better prepared to work in teams as a result of my using TBL.” For years, 
some educators discounted these personal stories, acknowledging that, 
while the stories were compelling, their singular and subjective nature 
precluded drawing evidence-based conclusions about the method. In 
this literature review, however, we found a growing empirical literature 
that supports all of these assertions, plus initial evidence of the transfer 
of knowledge to application in real-world environments. 

We also found evidence that some students and teachers struggle with 
the method, and view it as less enjoyable, less effective, and less efficient 
than lecture-based methods. One hypothesis for this finding lies in the 
knowledge-transfer paradigm (1, 15). Team-based learning asks both 
teachers and learners to believe that practice with concepts (rather than 
memorization of or telling about them) in messy, uncertain application 
exercises is the key to actually being able to use such concepts in real 
life. Teachers who try TBL but do not actually adopt this practice-based 
paradigm risk lapsing into didacticism during the session, shutting 
down learners’ creativity, openness, and critical thinking. Learners who 
experience TBL but do not adopt the paradigm tend to feel cheated out 
of hearing more facts; thus, they feel that they have gained less knowl-
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edge. To the extent that these assertions are true, the potential benefits 
of TBL (and many other active-learning strategies) will be tempered as 
both teachers and learners struggle with adapting to the method. In this 
study, we found some articles that provided very interesting initial data 
about potential factors connected to this issue. Gallegos and Peeters (2011) 
found age to be a modifier of whether students had positive or negative 
attitudes toward teamwork after a TBL experience (12). Masters (2012) 
hypothesized that cultural norms in the home country explained his 
findings of lower satisfaction among female students (20). We suggest 
that more studies are needed that specifically focus on the framing of the 
TBL method and the individual and social factors that shape teacher and 
student attitudes toward it.

While the empirical literature about team-based learning is growing 
rapidly, we challenge scholars to aim for high levels of rigor when studying 
the method. More than half of the studies in Appendix A did not include a 
comparison group. Of the 25 studies that used student surveys, only five 
employed previously validated measurement instruments (3, 6, 10, 12, 19). 
Only seven studies used matched pre-post assessment of learners (3, 4, 6, 
12, 19, 26, 30), and only one study measured knowledge retention longer 
than immediately post-course [26]. Only two articles attempted to mea-
sure transfer of learning into behavioral changes in subsequent real-world 
performance (7, 34). In addition, whereas most articles contained adequate 
descriptions of four out of the seven core TBL design elements, nearly 
half did not describe whether peer review was used, how the incentives 
were structured, or how or whether immediate feedback was employed 
(Haidet et al., 2012). In order to fully evaluate the growing literature and 
make meaningful conclusions, authors need to adequately describe their 
methods so that readers can contextualize what was done and compare 
to other published experiences. 

In a sense, the TBL literature is not unlike that focusing on other edu-
cational methods and technologies. We posit that now is an ideal time to 
be doing scholarly work with respect to TBL, because the literature is at 
an important maturation point. Our study shows that the method clearly 
has promise and that there is initial evidence for improved learning out-
comes in several different domains. Many questions remain, however—for 
example: “What factors predict or are related to student perceptions of 
the method, and how do student perceptions relate to learning in TBL 
environments?” “How, if at all, do attitudinal changes toward working in 
TBL teams relate to teamwork behaviors in subsequent work settings?” 
“How are teacher attitudes related to the success of the method?” All of 
these questions move beyond the basic “Does it work?” query, and they 
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can help to provide evidence and stimulate conversations that will help 
the method to continue to evolve.

Limitations

This literature review has several limitations. Our initial search strat-
egy was based primarily on the text term “team-based learning” in its 
current use and did not use earlier names for the method (such as “team 
learning”). This strategy, while relatively specific, did miss some earlier 
TBL articles that used other terms to describe the method. Our practical 
decision to limit to the current name of the method in our search strategy 
was based on limited resources to screen the considerably larger body of 
literature that resulted from less-specific terms. 

Another limitation of our study is our own status with respect to the 
method. One of the authors (WM) currently serves as the president of the 
Team-Based Learning Collaborative, and the other two have held leader-
ship positions in the organization. In this sense, all three of us believe in 
the method to some extent, limiting our scientific position of equipoise to 
conduct this study. In addition, because the empirical literature on TBL 
is still relatively young, there may be a publication bias toward articles 
that describe this “promising new method” and against negative studies 
of the method. We attempted to limit our own and the literature’s bias 
by avoiding initial in-depth review of article results and focusing instead 
on whether the implementation contained all of the critical elements of 
TBL. The resulting 40 articles listed in Appendix A represent a current 
“state of the art” for studies that describe the implementation of TBL with 
minimal or no modification from the methods described by Michaelsen 
and the TBL community.

Conclusions

In conclusion, we performed a systematic, narrative review of the 
educational literature with respect to team-based learning and found 
early evidence of positive educational outcomes in terms of knowledge 
acquisition, participation and engagement, and team performance. TBL 
challenges both learners and teachers to adopt a new paradigm of edu-
cation, and some find this challenge difficult. Finally, the literature is at 
an important maturation point, where more rigorous tests of the method 
and study of additional questions are needed.
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