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Building upon the disruption to lecture-based methods trig-
gered by the introduction of problem-based learning, approaches to
promote collaborative learning are becoming increasingly diverse,
widespread and generally well accepted within medical education.
Examples of relatively new, structured collaborative learning meth-
ods include team-based learning and just-in-time teaching. Exam-
ples of less structured approaches include think-pair share, case
discussions, and the flipped classroom. It is now common practice
in medical education to employ a range of instructional approaches
to support collaborative learning. We believe that the adoption of
such approaches is entering a new and challenging era. We de-
fine collaborate learning by drawing on the broader literature,
including Chi’s ICAP framework that emphasizes the importance
of sustained, interactive explanation and elaboration by learners.
We distinguish collaborate learning from constructive, active, and
passive learning and provide preliminary evidence documenting
the growth of methods that support collaborative learning. We ar-
gue that the rate of adoption of collaborative learning methods
will accelerate due to a growing emphasis on the development of
team competencies and the increasing availability of digital media.
At the same time, the adoption collaborative learning strategies
face persistent challenges, stemming from an overdependence on
comparative-effectiveness research and a lack of useful guidelines
about how best to adapt collaborative learning methods to given
learning contexts. The medical education community has struggled
to consistently demonstrate superior outcomes when using collab-
orative learning methods and strategies. Despite this, support for
their use will continue to expand. To select approaches with the
greatest utility, instructors must carefully align conditions of the
learning context with the learning approaches under considera-
tion. Further, it is critical that modifications are made with caution
and that instructors verify that modifications do not impede the
desired cognitive activities needed to support meaningful collabo-
rative learning.

We thank the members of the Society of Directors of Research in
Medical Education who provided insightful feedback at multiple points
during the preparation of this article.

Correspondence may be sent to Boyd F. Richards, Columbia Uni-
versity Medical Center, Hammer Health Science Center, Lobby 10-A,
701 West 168th Street, New York, New York 10032, USA. E-mail:
br2217@columbia.edu

Keywords collaborative learning, problem-based learning, team-
based learning, just-in-time teaching, flipped classroom,
instructional methods

INTRODUCTION
Broadly defined, a trend is a prevailing tendency or general

movement. Currently, there are many instructional trends within
medical education. Some of these may conflict with each other
or may be observed by only a subset of individuals. In this article,
we share our perspective about one such trend: the use of collab-
orative learning instructional methods. Our primary thesis is that
it is common practice in medical education to employ a diversity
of approaches to support collaborative learning and that the
adoption of such approaches appears to be entering a new and
challenging era. We begin our discussion of our thesis by defin-
ing collaborative learning and describing the diversity of collab-
orative learning approaches in use today in medical education.
We then suggest that an emerging emphasis on the development
of team competencies as well as advances in digital media will
help accelerate the wider adoption of such methods, whereas
lack of empirical evidence of their comparative effectiveness and
lack of evidence-based guidelines about how best to adapt them
to given contexts will make broader adoption more difficult.

The term “collaborative learning” is often used interchange-
ably with group, cooperative, interactive, peer, and team learn-
ing.1 To clarify, we define collaborative learning as any learning
activity that includes the coordinated engagement of two or
more learners for the purpose of completing tasks (e.g., solv-
ing cases) that lead to desired learning outcomes (e.g., devel-
oping deep content knowledge). According to this definition,
assigning students to do group work is not sufficient for col-
laborative learning because purposeful engagement must also
occur. In this respect, collaborative learning subsumes coopera-
tive learning and extends it by emphasizing substantial dialogue
and co-construction of ideas.2,3

We introduce Chi’s Interactive-Constructive-Active-Passive
(ICAP) framework3,4 to further clarify our definition. By
equating collaborative learning with the ICAP’s construct of
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interactive learning (co-constructing new information with oth-
ers), we can use the ICAP model to distinguish among collab-
orative and constructive learning (generating new information),
active learning (selecting information for emphasis), and passive
learning (receiving information only). With these distinctions
between learning activities established, researchers have demon-
strated that learning activities emphasize interactivity tend to be
more powerful in promoting deep learning than constructive
activities, which are in turn more powerful than active or pas-
sive activities.5–7 Furthermore, according to the ICAP model,
many activities that are ostensibly collaborative do not actually
meet the criteria of interactive learning, and consequently fail
to promote the desired learning outcomes. For example, if a
group simply votes on an answer to a problem-solving task,
the activity will likely promote active but not interactive learn-
ing because it lacks co-construction. Similarly, if students fail
to respond meaningfully to one another’s explanations as part
of a group discussion, that activity will most likely promote
constructive learning. In sum, activities successfully promote
collaborative learning and associated learning outcomes when
they encourage interactivity, such as shared elaboration and
explanation.

DIVERSITY OF APPROACHES
The adoption of problem-based learning (PBL) in the late

1980s represented a major disruption in the instructional land-
scape of medical education and serves as a useful reference
point from which to consider current trends in collaborative
learning.8–10 PBL is based upon fundamentally different design
principles than traditional lecture-centered formats. Kinkade’s
finding in 2003 that more than 70% of American medical schools
have employed PBL in some form indicates its reach.11 Further-
more, between 1988 and 2010, publications about PBL account
for four of the top seven most cited articles in high-impact
medical education journals.12 However, for a variety of reasons,
PBL has not assumed dominance as the collaborative learning
method across or within institutions. Of 86 institutions reporting
adoption of PBL in 2003, only “6% used it for more than half of
their formal teaching,” whereas “45% used it for less than 10%
of their formal teaching.”11

Over the years, other approaches have emerged, both as over-
all curricular approaches and as isolated teaching strategies. For
example, as described in Table 1, two formal, structured meth-
ods are team-based learning (TBL),13 and just-in-time teaching
(JiTT).14 Less formal and relatively unstructured strategies in-
clude think-pair-share,15 small-group case discussions,16 and
the flipped classroom.17 Consistent with our thesis about the
diversity of collaborative learning approaches, none of these
approaches dominate the medical education landscape, even as
they are adopted across more instructional environments.

To document our perception that a diversity of collaborative
learning approaches are in wide use, we counted the frequency
with which U.S. and Canadian medical schools used phrases

FIG. 1. Word cloud of phrases used to describe curricula at 128 U.S.
and Canadian medical schools, 2010 (color figure available online).

relevant to collaborative learning in their structured curriculum
summaries published in a 2010 Academic Medicine Supple-
ment18 within the section “Changes in Pedagogy.” We present
the results of this analysis using a word cloud of the phrases
in which font size is associated with relative frequency (see
Figure 1).

The represented frequencies range from 52 occurrences for
“small-group learning” to 10 for “collaborative learning.” Al-
though some specific methods are used more frequently than
others (e.g., PBL and TBL), many schools appear to use less
structured, less formal strategies, which they describe using
terms such as small group, interactive, discussion, case based,
and collaborative. For example, the summary for Columbia Uni-
versity, College of Physicians and Surgeons, reads, “Team-based
learning, emphasizing application of course content using in-
class, intra, and intergroup discussions, has been introduced in
preclinical courses to improve the quality of small-group ses-
sions and to encourage peer teaching and learning,” 19 whereas
the summary for University of Alabama School of Medicine
states, “The New Curriculum, introduced in 2007/2008, em-
phasizes decreased lecture time and more small group activi-
ties, learner-centered pedagogical techniques . . . to engage the
learner and assess understanding.”20

Consistent with our earlier introduction of the ICAP model,
actual implementation of particular instructional approaches can
vary widely from user to user.21 Consequently, the names used
to describe methods or strategies employed may be insufficient
to accurately communicate the specific instructional features or
learners’ cognitive activities associated with those methods or
strategies. In response to the need for consistent nomenclature,
scholars have called for detailed descriptions of instructional
features and learner behaviors in published reports of instruc-
tional interventions.22,23

NEW ERA
Our thesis refers to collaborative learning approaches enter-

ing a new era to emphasize the increasing impact of emerg-
ing external factors that we believe will promote greater use.
These contextual factors include (a) a growing commitment to
competency-based curricula that focus on learner acquisition
of specific competencies, including team-based competencies,
and (b) advances in digital media that enhance the delivery of
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TABLE 1
Instructional frameworks considered to promote collaborative learning

Formalized, Highly Structured:
• Problem-Based Learning. PBL is a framework in which learning is initiated through the presentation of authentic clinical

problem; students then (a) evaluate and identify important aspects of the problem, (b) recognize deficiencies in their
knowledge, (c) identify appropriate learning resources, (d) evaluate information, and (e) apply new knowledge to the original
problem. This learning process is supported through both instructor facilitation (rather than indirect presentations of content as
in lectures) and meaningful collaboration with peers. PBL has traditionally aimed to support the development of:
(a) knowledge for use in clinical contexts, (b) effective clinical reasoning processes, and (c) effective self-directed learning skills.

• Team-Based Learning. TBL was introduced from business education into medical education in the early 2000s and has
garnered significant attention. Key elements of the method include pre-class preparation followed by in-class readiness
assurance and subsequent application of content in iterative intra- and inter-group discussions, in teams of 5–7 students. In
addition to supporting content knowledge and reasoning, the framework may promote team skills.

• Just-in-Time Teaching. JiTT introduced recently into medical education from physics education. Key elements of the method
include pre-class preparation and responding to online test questions-the answers to which provide the instructor with
information of where to focus in-class time. Class time is spent in a continual cycle of asking questions and providing content
in areas where answers reveal a lack of understanding. In areas where responses suggest that many students know the answers,
but many do not, students form ad hoc groups to defend their responses and essentially teach each other. A key feature that has
supported JiTT’s success in physics is the explicit recognition that students have robust misconceptions that need to be directly
addressed as part of the learning process.56

Informal, Less Structured:
• Think-Pair-Share. Think-pair-share is a strategy designed to provide students with “food for thought” on given topics

enabling them to formulate individual ideas and share these ideas with another student. It is a learning strategy developed by
Lyman and associates to encourage student classroom participation. Rather than using a basic recitation method in which a
teacher poses a question and one student offers a response, Think-pair-share encourages a high degree of pupil response and
can help keep students on task. (http://olc.spsd.sk.ca/DE/PD/instr/strats/think/)

• Case Discussions. Case discussions (e.g., from Harvard Business Review http://hbsp.harvard.edu/list/hbr-case-study) are
presentations real-world challenges with expert commentary from multiple perspectives. Case discussions, usually with one
instructor in the lecture hall setting, provide students with a way to apply conceptual material to real-world situations. Usually,
a teaching guide offers suggestions for discussing the case and commentary, as well as tips for integrated learning in class.

• Flipped Classroom. The flipped classroom paradigm has recently emerged from K-12 education.57 Most descriptions of the
flipped classroom suggest that multimedia lectures be recorded so students can view them out-of-class and at their own pace
(homework). This approach frees up in-class time for student-centered learning activities. Advocates in K-12 recommend a
range of in-class activities including individual practice (e.g., completing math problems) so that the teacher or peers can
provide individualized help or large-scale inquiry projects. In medical education it has been suggested that in-class time should
focus on application of knowledge.17

content outside of the lecture hall and free up resources for
synthesis and application of content.

Emphasis on Team Competencies
In response to ongoing calls for reform,9,24–26 we believe that

medical schools will increasingly strive to adopt competency-
based curricula. Within these curricula, “doing” takes prece-
dence over “knowing,” shifting the instructional focus away
from transmitting knowledge and toward building the skills re-
quired to use knowledge in real-world settings. As medicine
increases in complexity, and team decision making trumps, or
at least rivals, the importance of individual diagnostic excel-
lence and problem solving, curricular efforts to develop team
skills must gain a measure of inclusivity and sophistication. As
Lingard argued, we need to move beyond individual compe-

tence to a “collective competence,” grounded on learning the-
ory, which recognizes that knowledge is constructed through
social interaction that is beyond the complete control of the
individual teacher or learner.27 In response to the field’s ex-
panding awareness of the social foundations of cognition,28

as of February 2013 the LCME has mandated that “the core
curriculum of a medical education program must prepare med-
ical students to function collaboratively on health care teams”
(ED19-A).29

Many educators have argued that early, deliberate exposure
to theories that underlie effective teamwork is of utmost im-
portance and have described essential elements for developing
curriculum in this arena,24,30 such as TeamSTEPPS.31 We be-
lieve that a complementary way to improve team skills and
collective competence will be to adopt methods that incorporate
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FIG. 2. Personal testimonial of Andrew Mutnick, Pediatrics Clerkship Director: On adopting team-based learning.

authentic experience working in teams as part of the learning
process—that is, the use of methods and strategies that pro-
mote collaborative learning. This perspective is captured in the
2010 Carnegie Report, which states, “We envision a medical
education system that . . . creates opportunities for integrative
and collaborative learning, inculcates habits of inquiry and im-
provement, and provides a supportive learning environment.”9

The movement from collaborative learning activities to delib-
erate exposure to theories of teamwork and team practice can
serve a potentially important learning progression.32

One of the authors (AM), used this rationale in his decision
to replace a five-session lecture series in his pediatric clerkship
with a series of TBL sessions as summarized in the first-person
narrative presented in Figure 2. In making this change, he joins
an increasing number of educators adopting methods that pro-
mote collaborative learning because they believe that such meth-
ods will not only help learners acquire medical knowledge but
also improve team competencies.

Advances in Digital Media
Instructional technology seems to have reached a tipping

point in the ease of creating, maintaining, and delivering digital
media over the Internet as well as in learners’ readiness to use
such technologies in place of attending lectures.33 As evidence
of this assertion, we point to the rapid rise in interest in “flipping
the classroom.”17 This interest has been generated by widespread
recognition that content can now easily be made available online

in advance of class so that resources, including class time, can be
dedicated to review, consolidate, and apply that content—that
is, to engage in collaborative learning methods.

Consequently, it is now possible to imagine that in-class
lectures with the primary goal of covering course content will
become obsolete, as will students’ willingness to sit through
lectures in the classroom that they can watch at their own pace
and time.34 We believe that this may serve as the impetus to
finally move traditionalist educators’ focus from disseminating
content in class to adopting collaborative instructional methods
that emphasize both the application and consolidation of content
and the development of team practice skills. This may take
place both through in-class activities as well as asynchronous
or virtual modes of collaboration made possible with online
communication options.

Of course, student use of digital media is not new. PBL has
benefitted from student access to online learning resources for
years by virtue of the fact that online journals and textbooks
have supported self-directed research, including crowd-sourced
tools such as Wikis. Nevertheless, it seems likely that because
of current developments in creating, storing, and delivering dig-
ital media, more educators will embrace their use and create
greater opportunity for collaborative learning. In this regard, we
emphasize that the power of the flipped classroom is not only in
how content is initially provided to learners (i.e., creative video
presentations) but also in how content is reviewed, consolidated,
and applied in the classroom.
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FIG. 3. Conceptual model proposed by Haidet et al.22

CHALLENGES
Our thesis describes current trends in collaborative learning

as challenging to emphasize the difficulty of choosing and im-
plementing the best approach for any given curricular context.
We perceive that such difficulties stem from a persistent lack of
clear evidence about (a) the comparative effectiveness of possi-
ble approaches to promote collaborative learning, and (b) how
best to implement chosen approaches in specific contexts.

Lack of Clear Evidence About Comparative Effectiveness
Just as evidence-based medicine has grown more visible,35 so

has evidence-based decision making in education.36 The bar has
been raised in terms of the need to justify instructional choices.
After 30 years of research about the merit and worth of PBL, no
general consensus has emerged about the overall effectiveness
of the method.37–40 A frequent finding is that PBL is at least
as effective as lecture in promoting student learning of factual
knowledge and potentially more effective in promoting learning
of higher order knowledge and skills.41 Further, only minimal
research has explored the extent to which PBL promotes the
development of team competencies.

Because other approaches to promote collaborative learning
are relatively new, even fewer comparative effectiveness studies
have been completed. The little that exists is mixed and unlikely
to satisfy a skeptic.42–43 As a result, proponents of collabora-
tive learning methods or strategies who hope to justify their use
based on outcomes evidence alone should temper their expecta-
tions. In our opinion, given the current state of assessment tools
and methods, empirical evidence to guide decision making is
unlikely to be available anytime soon. Not only is there a lack
of good measures of higher order learning outcomes,44,45 but
concerns remain regarding performance ceiling effects caused
by students who compensate for possible negative effects of
their assigned “treatment” by studying harder so that they still
do well on dependent measures.43

In response, we recommend rethinking how comparative ef-
fectiveness research is commonly used to guide instructional
decision making46,47 and embracing the use of empirically

grounded conceptual models that link different types of learn-
ing behaviors to different types of learning outcomes, such as
Chi’s ICAP model, which we introduced earlier. To this end,
we highlight the work of Haidet and colleagues,22 who provide
a conceptual framework (see Figure 3) specifically intended to
support effective use of collaborative learning methods in med-
ical education, most notably TBL.

According to this framework, instructors’ choices will im-
pact two forms of student engagement, which will subsequently
influence learning outcomes. The two forms of engagement are
(a) the level of interaction with the subject matter itself (e.g.,
degree of explanation promoted)48,49 and (b) the type of interac-
tion with peers (e.g., level of collaborative learning).6,7,50 From
this perspective, the key is for instructors to be guided by the
conceptual model in matching desired conditions of the learning
context to possible learning approaches and to select the method
or strategy that appears likely to be the best fit. Subsequently,
once an approach has been chosen and implemented, the key is
to document what learning conditions were actually achieved,
in terms of both learner behaviors (e.g., depth of student en-
gagement with the subject matter and with other students) and
subsequent learning outcomes. If desired conditions are suffi-
ciently achieved—even though comparative effectiveness may
not be measurable—the instructor should feel satisfied that an
appropriate choice was made.

For example, in a school with a commitment to balancing
self-directed learning with small-group learning, PBL could be
the method of choice—as long as there are sufficient numbers
of skilled tutors able to help students work together to gen-
erate shared explanations of the content to be learned. When
the quantity and quality of tutors is insufficient to achieve the
desired type and level of group interactivity, an alternative ap-
proach should be considered, such as TBL, JiTT, or case-based
discussions.

In Figure 4, AM shares another first-person narrative in
which he summarizes the conclusions he reached about his
choice to use TBL, after carefully documenting the outcomes
he achieved.
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FIG. 4. Personal testimonial of Andrew Mutnick, Pediatrics Clerkship Director: On instruction that promotes the development of collaboration skills.

Lack of Clear Evidence About How Best to Implement
Chosen Methods in Specific Contexts

Deciding to use a method or strategy that promotes col-
laborative learning is only the first challenge instructors face.
The other, and perhaps bigger, challenge is how best to imple-
ment the chosen approach in a given curriculum or classroom
setting—with its unique mix of assets and constraints.21,23,51

One of the most consistent findings in the checkered results
of PBL comparative effectiveness research is that there is sig-
nificant variability in the ways in which PBL is implemented
due to multiple interpretations about how to incorporate specific
features of the method within diverse, resource-constrained en-
vironments.21 An important lesson from these studies is that
PBL, and we would argue all collaborative learning methods,
need to be aligned with the instructional context in which they
are implemented, either by adapting the methods or by changing
the conditions in the environment.21,52 However, due to lack of
guidelines in the literature, the best way to ensure such align-
ment is not well understood.

The challenge, then, is to remain consistent with the pre-
scribed features of a method and chosen conceptual framework,
even when limited resources may make that difficult. A com-
mon challenge in terms of PBL, as mentioned earlier, has been
finding sufficient faculty to keep group sizes of six to eight. In
response, adopters of PBL have increased group size from the
prescribed six to eight students per group to upwards of 10 to
12 students per group, making it difficult for tutors to foster the
type and level of desired interactivity.21 In terms of TBL, some
adopters have faced constraints in the length of time for in-class
sessions and have allocated nearly as much classroom time to
readiness assurance as to application. However, according to
published prescriptions, the vast majority of the time should be
allocated to application because this is where interactive activi-
ties centered on explanations and elaboration are more likely to
occur.

As previously described, when instructors modify core fea-
tures of a method to align it with their given context, they often
unknowingly create suboptimal learning conditions that violate
key conditions of the chosen conceptual model, which subse-

quently might compromise learning outcomes. We argue, how-
ever, that if changes are made incrementally, using evaluation
data to inform each step—both personal data and that shared by
others using the method in a similar context—methods can be
successfully modified. To illustrate, we elaborate on the TBL
example just presented.

In TBL, the readiness assurance test (RAT) is commonly
implemented as an active learning activity as described in the
ICAP framework. The team application activity typically aims to
support interactive learning. According to ICAP, a TBL session
that is 20% RAT and 80% team application is preferable to a TBL
session that is 50% RAT and 50% team application. Why not
adopt 100% team application due the superiority of interactive
activity? The RAT activity serves the purpose of motivating
students to come prepared to engage more in these constructive
and interactive activities. The ICAP framework suggests that
the RAT could be deemphasized over time as the preparation
norm is established within the class.

Furthermore, a frequent challenge with TBL is creating
multiple-choice style application cases that are challenging
enough to promote desired levels of interactivity and explana-
tion. Where the content does not lend itself to writing such cases,
perhaps a method like JiTT should be considered. Nevertheless,
carefully crafted successful modifications to the multiple-choice
format have been reported where the core conditions of deriving
group consensus answers by asking deep questions and sharing
explanations and simultaneous reporting of group answers have
been maintained.53

In summary, we believe that until more evidence is available
to guide modifications, most educators will find greater suc-
cess when implementing a chosen approach, especially a highly
structured method such as PBL and TBL, if they minimize the
modifications and strive to stay as consistent as possible to
the prescribed features of that approach. Over time, educators
can make incremental modifications guided by evaluation re-
sults. From this perspective, educators might choose an entirely
different approach rather than corrupt the core features of a se-
lected approach in order to align it to the constraints of a given
context.
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CONCLUSION
Based solidly on theoretical grounds, and to a lesser extent

on empirical findings, methods to promote collaborative learn-
ing are desirable, necessary, and increasing in use. Building
upon the disruption of lecture-based methods triggered by PBL
more than 30 years ago, approaches to promote collaborative
learning are becoming increasingly diverse, widespread, and
generally well accepted. In this article, we have argued that
although the field of medical education has struggled to consis-
tently demonstrate superior outcomes when using such methods
and strategies, support for their use will continue to expand. We
have argued that a major driver of this expansion is the growing
commitment to align teaching approaches with the imperative to
promote team-based competencies and identity formation. We
also have argued that ongoing developments in digital media
delivery and associated student expectations for using digital
resources, as manifest in the buzz about the flipped classroom,
will further serve to enhance the efficiency and appeal of using
such approaches.

As part of efforts to overcome existing challenges, we are
optimistic that Regehr’s call to shift educational scholarship
away from imperatives of proof and simplicity and toward im-
peratives of understanding and complexity will gain traction.46

We believe this shift will guide scholarly investigations—based
on well-articulated conceptual frameworks—about the use of
structured methods to promote collaborative learning in a way
that will more readily provide evidence about the when, how,
and why certain methods should be used in particular contexts
to best achieve certain group learning behaviors and subsequent
learning outcomes. To this end, we join with calls from Haidet22

and others,21,24,46,47,54 for educational scholars to raise the bar in
terms of the richness of information included in scholarly dis-
seminations of investigations about how specific methods and
strategies are used in order to accelerate our shared understand-
ing of the relationships between core features of the available
approaches, contextual factors, learner behaviors, and learning
outcomes.
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