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ABSTRACT

Background Team-based learning (TBL) is an instructional method that is being increasingly incorporated in health professions

education, although use in graduate medical education (GME) has been more limited.

Objective To curate and describe themes that emerged from a virtual journal club discussion about TBL in GME, held across

multiple digital platforms, while also evaluating the use of social media in online academic discussions.

Methods The Journal of Graduate Medical Education (JGME) and the Academic Life in Emergency Medicine blog facilitated a

weeklong, open-access, virtual journal club on the 2015 JGME article ‘‘Use of Team-Based Learning Pedagogy for Internal Medicine

Ambulatory Resident Teaching.’’ Using 4 stimulus questions (hosted on a blog as a starting framework), we facilitated discussions

via the blog, Twitter, and Google Hangouts on Air platforms. We evaluated 2-week web analytics and performed a thematic

analysis of the discussion.

Results The virtual journal club reached a large international audience as exemplified by the blog page garnering 685 page views

from 241 cities in 42 countries. Our thematic analysis identified 4 domains relevant to TBL in GME: (1) the benefits and barriers to

TBL; (2) the design of teams; (3) the role of assessment and peer evaluation; and (4) crowdsourced TBL resources.

Conclusions The virtual journal club provided a novel forum across multiple social media platforms, engaging authors, content

experts, and the health professions education community in a discussion about the importance, impediments to implementation,

available resources, and logistics of adopting TBL in GME.

Introduction

Team-based learning (TBL) is a small group instruc-

tional method that promotes active learning and

provides students with opportunities to learn from

one another while applying conceptual knowledge to

real-world problems.1 A TBL session is informed by a

sequence of activities, including individual presession

study and review, individual and team-based testing

prior to group work, and team-based solutions of

clinical scenarios.

Since being developed in the 1970s for business

education at the University of Oklahoma, TBL has

increasingly been incorporated into health professions

education, mainly in undergraduate medical educa-

tion.1,2 Although there is relatively less experience

with the use of TBL in graduate medical education

(GME), the focus on active learning, collaboration,

and application to real-world problems makes it an

attractive instructional strategy in an era of increasing

intraprofessional and interprofessional collaboration,

shared decision making, and increasing calls from

accrediting and certification bodies to emphasize

cocreation of learning in residency education.3,4

A recent Journal of Graduate Medical Education

(JGME) article reported on the ‘‘Use of Team-Based

Learning Pedagogy for Internal Medicine Ambulatory

Resident Teaching.’’5 In January 2016, this article was

the focus of a virtual, open-access, health professions

education journal club hosted by JGME and the

Academic Life in Emergency Medicine (ALiEM) blog.

Virtual journal clubs in health professions educa-

tion have become increasingly popular and are being

utilized across clinical specialties.6 Social media

platforms provide a way for health professions

practitioners to connect with colleagues around the

world in online communities of practice for the

purpose of disseminating and evaluating the latest

medical literature.7 ALiEM (http://www.aliem.com)

is a public, not-for-profit, education innovation

organization that has recently implemented unique

multimodal online journal clubs, allowing for curated

summaries of online discussions to be widely and

rapidly disseminated—something not possible prior

to the advent of social media.8–10
DOI: http://dx.doi.org/10.4300/JGME-D-16-00067.1
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In this article, we summarize the themes that

emerged from the multiplatform online discussion

during the JGME-ALiEM Hot Topics in Medical

Education journal club on the topic of TBL.

Methods
Settings and Participants

The JGME and ALiEM editorial boards collabora-

tively selected the featured article in this virtual

journal club. Four facilitators (J.R., C.P., M.L., J.S.)

were selected by the editorial boards for their

expertise in health professions education and facility

with social media. The journal club was hosted by

ALiEM. Promotion for the journal club began 3 days

before the discussion period, and was primarily

conducted on Twitter using the facilitators’ accounts

(@Sherbino, @PatockaEM, @Jeff—Riddell, @M_Lin),

the ALiEM account (@ALiEMteam), and the JGME

account (@JournalofGME), using the #JGMEscholar

hashtag. The term ‘‘hashtag’’ refers to a search term

used on Twitter to identify messages linked to a

specific topic. The facilitators also contacted health

professions educators and organizations with exper-

tise or interest in TBL via a snowball technique to

promote the virtual journal club.

Intervention

The weeklong JGME-ALiEM Hot Topics in Medical

Education was launched January 11, 2016, via an

ALiEM blog post (http://www.aliem.com/team-based-

learning-2016-jgme-aliem-hot-topics-in-medical-

education). We followed the timeline outlined in our

previous JGME publication about the virtual journal

club innovation,11 and adopted a similar educational

design to last year’s inaugural virtual journal club.10

The post included a brief review of TBL, the featured

article, and 4 discussion questions (BOX).

On January 14, 2016 (day 4), a Google Hangout on

Air was live-streamed to the public, featuring a video

panel discussion with the first and second authors of

the study, an invited subject matter expert (Ali Jalali,

MD, University of Ottawa), and a facilitator (J.S.). The

video, which was automatically uploaded to the

‘‘ALiEM Interactive Videos’’ YouTube channel, was

embedded and archived within the ALiEM post for

asynchronous viewing (https://www.youtube.com/

watch?v¼4h4C6MH5zIQ). The audio version of the

YouTube discussion was also immediately published

on the ALiEM SoundCloud account (https://

soundcloud.com/academic-life-in-em/team-based-

learning-jgme-aliem-hot-topics-in-medical-education).

Quotes and key ideas from the panel discussion were

live-tweeted by other facilitators (C.P. and M.L.)

during the broadcast. We estimate that the 4 facilita-

tors spent approximately 30 hours collectively prepar-

ing and managing the multimodal online journal club.

Analysis

Blog comments, a transcript of the video panel

discussion, and Twitter comments (tagged with

#JGMEscholar or linked to the hashtag) were quali-

tatively analyzed using NVivo 10 (QSR International,

Burlington, MA). One author (J.R.) independently

conducted a thematic analysis. Several strategies were

used to maintain study rigor, including creating an

electronic audit trail (record of key analysis decisions)

via NVivo and a team communication app (Slack

What was known and gap
Team-based learning (TBL) is gaining popularity in health
professions education; its use in graduate medical education
is limited.

What is new
This study is a thematic analysis from a weeklong, open-
access, virtual journal club about TBL held across multiple
digital platforms.

Limitations
Sampling bias, favoring individuals comfortable with social
media, and a potential lack of thematic saturation all reduce
generalizability.

Bottom line
Themes related to use of TBL in graduate medical education
included benefits and barriers, team design, assessment and
peer evaluation, and a list of resources.

BOX ‘‘Hot Topics’’ Discussion Questions for Virtual Journal
Club on Team-Based Learning (TBL)

1. If knowledge is socially constructed (ie, how an individual
organizes, perceives, and attends to information is
influenced by the interaction of other individuals in his or
her environment), then the idiosyncrasies of the makeup
of a particular team may lead to different learning
outcomes between teams. Should the organization of a
team be random or specifically cultivated?

2. The TBL evaluation data presented conflicting results. The
engagement survey, which used individual responses,
indicated that 93% of residents and 88% of faculty agreed
or strongly agreed that ‘‘I/residents contributed my/their fair
share to session discussions.’’ Yet, the nominal group
technique, which used a quasi-consensus process, noted an
imbalance of resident participation from both faculty and
resident evaluation groups. How do you explain this
inconsistency?

3. While the study did not compare the required resources or
time necessary to run a TBL session, the discussion implied
that this instructional method was more resource intensive
for faculty. How can we motivate faculty to invest in learning
methods that require more work than their current practice?

4. How does the team-based decision-making process improve
a learner’s independent decision making typically required
of clinical practice?
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Technologies Inc, San Francisco, CA) and engaging in

reflexivity (investigator reflecting on the influence of

his or her experience to lead to assumptions during

analysis). Finally, 2 investigators (C.P. and M.L.)

reviewed the results of the analysis. All suggestions

from this audit were merged into the final code via a

consensus process.

As a measure of the impact of this virtual journal

club event, web analytics were captured for the week

of the launch, as well as the following week to

incorporate any late discussion. Participation was

captured using analytics available from Google (blog

website), Symplur Healthcare hashtag (#JGMEscholar

hashtag), YouTube (video), and SoundCloud (podcast).

Results

Web analytics are reported in TABLE 1. The FIGURE

shows the geographic distribution of participants.

The thematic analysis included 4 domains: benefits

TABLE 1
Aggregate Analytic Data for the First 14 Days of JGME-ALiEM Hot Topics in Medical Education Discussion Using Various
Social Media Platforms (January 11–24, 2016)

Social Media

Analytic Aggregator
Metric Metric Definition Count

Google Analytics Page views Number of times the webpage containing

the post was viewed

685

Number of cities Number of unique jurisdictions by city as

registered by Google Analytics

241

Number of countries Number of unique jurisdictions by country

as registered by Google Analytics

42

ALiEM blog post Number of site comments Number of comments made directly on the

website in the blog comments section

30

Symplur Healthcare Hashtag

Analytics for #JGMEscholar

Number of tweets Number of tweets containing the Twitter

hashtag #JGMEscholar

281

Number of unique Twitter

participants

Number of unique Twitter participants who

included the hashtag #JGMEscholar

77

Twitter impressions How many impressions or potential views

of #JGMEscholar tweets appear in users’

Twitter streams, as calculated by the

number of tweets per participant and

multiplying it by the number of followers

of that participant

844 674

YouTube Analytics for video panel

discussion

Number of views Number of times the YouTube video was

viewed

118

Soundcloud Analytics for audio-only

version video panel discussion

Number of listens Number of times the podcast version of

the YouTube video was listened to on

the Soundcloud platform

445

Abbreviation: JGME-ALiEM, Journal of Graduate Medical Education–Academic Life in Emergency Medicine.

FIGURE

Geographic Distribution of Visitors to the Blog Website for the Online Journal Club
Note: The top 10 visits by city include: Shanghai (32 views), Ottawa (24), New York (19), Boston (18), undetermined (17), Calgary (13), Toronto (13),

Voronezh (13), Hamilton (12), and Chicago (11).
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and barriers to TBL, design of teams, role of

assessment and peer evaluation, and crowdsourced

TBL resources.

Benefits and Barriers to TBL

A general theme across all platforms of communica-

tion was an enthusiasm for TBL. During the video

panel discussion, the first author (Dr Balwan) of the

discussed article commented on the ‘‘buzz’’ among

learners when TBL was first implemented. It led her

to document the interactions with her camera. The

second author (Dr Fornari) described the excitement

of faculty and residents when a redesigned curriculum

was informed by good pedagogy. Residents generally

reported being more engaged and perceived that they

learned more. Commenting on his program’s imple-

mentation of a modified TBL curriculum, 1 resident

said it was a ‘‘huge improvement to just getting death

by PowerPoint.’’

Several participants commented on the efficiency of

faculty-resident ratios in TBL, where 1 faculty

member facilitates a large group of learners. The

panel expert indicated that TBL allowed 2 faculty

members to facilitate the same number of learners

that had previously required 20 faculty using a small

group design. All panelists agreed that although TBL

may require more initial preparation time in designing

the examinations and materials, there is a scalable

benefit with TBL regarding ongoing faculty partici-

pation.

The discussion also explored ideas of why TBL is so

effective. Some posited the importance of the social

construction of knowledge.12 One blog commenter

suggested that in TBL ‘‘you are asking for more than

rote memorization on content,’’ suggesting that TBL

moves beyond memorization of facts into higher

levels of Bloom’s taxonomy.13 Residency graduates

should not only master the basic foundational facts,

but also must be able to apply the content to solve

real-world problems. TBL allows them to model these

behaviors by working effectively with and accessing

the knowledge of a diverse team.1

Barriers to TBL also surfaced in the discussion.

Convincing faculty to adopt a novel instructional

method, increased preparation necessary to launch a

TBL curriculum, and nonacceptance of peer evalua-

tion were all identified as barriers. The consensus

among discussants was that barriers related to design

and development could be overcome via ‘‘faculty

champions’’: experienced TBL educators available to

help others convert traditional courses into a TBL

format. One participant suggested that junior faculty,

who still need to develop a lecture bank, could

redirect their energies toward designing TBL modules.

Design of Teams

A plurality of comments focused on the nature of

teams in TBL. It was suggested that since health

professionals work in teams they should also learn in

teams. One participant went further to suggest that as

interprofessionalism grows in health care, we must

consider competency not as a measure of an individual,

but as a measure of a team.14 The participant added

that TBL may be the best way to foster this.

There was near unanimity in the need for teams to

be carefully and thoughtfully chosen ahead of time.

Commenters argued that teams should be ‘‘specifical-

ly cultivated’’ and ‘‘chosen well in advance.’’ Most

participants recommended keeping teams together,

advocating that longitudinal consistency within teams

helps to form relationships by providing a familiar,

comfortable forum for residents to share knowledge

and skills with each other. One speaker shared how a

program used ‘‘families’’: groups of 8 learners and 2

faculty members who progress through a longitudinal

curriculum as a cohort.

A challenge to team dynamics was raised by an

emergency medicine faculty member, who argued that

varying work schedules and duty hour restrictions led

to erratic attendance by learners. This led them to

drop TBL in favor of a flipped classroom model,15

with new teams forming and disbanding each week.

Participants suggested that the ideal team size is 4 to

8 members, with the literature recommending 6 to 8

members.1 Several blog commenters and tweeters

suggested that diversity is essential, citing the inherent

benefits of having groups with a mix of training years

represented. One suggested that ‘‘there is inherent

benefit to having mixed-year groups.’’ Another added,

‘‘Having a diverse set of foundational knowledge,

perspectives, and backgrounds lends itself to a broader

range of opinions and potentially more creative

solutions/ideas.’’ One blog commenter noted that

senior residents can develop teaching and mentoring

skills via TBL. Another participant shared a graduated

responsibility model where postgraduate year 1 (PGY-

1) residents are responsible for basic core content,

PGY-2 residents for advanced content, and PGY-3

residents for synthesizing cutting-edge literature.

Role of Assessment and Peer Evaluation

The discussion highlighted differing opinions related to

the use of assessments and peer evaluation. One blog

commenter said that individual and team assessments

prior to group work created an undesired culture of

‘‘checking up’’ on the residents. Another added that ‘‘it

is often uncomfortable for learners.’’ Several blog

commentators felt that assessments wasted precious

group time that could be better spent targeting higher
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levels of Bloom’s taxonomy during the application

exercise.13 During the video panel discussion, the

content expert indicated that there is flexibility in the

implementation of the assessment strategies. He

cautioned that unbundling and using only portions of

the TBL approach could undermine the process and

the defining features of TBL. For instance, in response

to suggestions to remove Readiness Assessment Tests

(RATs) and focus on just the application exercise

during classroom time, he tweeted: ‘‘No RAT? Just call

it a flipped classroom then.’’ Two discussants cited

literature on the importance of retrieval (ie, assess-

ments) for improving learning.16,17

Uncertainty also surfaced in the discussion around

what to do with the assessment results. While some

individuals argued that learner accountability (ade-

quate preparation for a TBL session) is 1 of the most

important principles of TBL, several discussants

struggled to understand how graded assessments

translate into GME, where residents generally do

not get formal grades. A blog commenter expressed

his uncertainty over what to do regarding account-

ability: ‘‘I’m not sure what to do with a resident that

didn’t prepare. Remove them from the session? If not,

does it only serve to make the resident feel a bit

humiliated?’’ To address this challenge, 1 individual

suggested including individual assessments within the

resident’s portfolio under the clinical knowledge

section, while including team assessments and peer

evaluations in the portfolio under the teamwork and

collaboration section.

Crowdsourced TBL Resources

TABLE 2 includes a variety of TBL resources identified

by discussants during the virtual journal club.

Discussion

Our curated summary reports on the themes that

emerged from a multiplatform virtual journal club on

the topic of TBL. A thematic analysis identified 4

domains relevant to GME: benefits and barriers to

TBL, the design of teams, the role of assessment and

peer evaluation, and crowdsourced TBL resources.

The discussion suggested 2 important areas for

future scholarship related to TBL. One of the

unanticipated themes in the discussion was the debate

over the necessity of inclusion of assessments (of the

individual or team) and peer evaluations. While

individual and team assessments have been reported

in the literature in pathology, primary care, neurol-

ogy, and psychiatry residencies,3,18–20 a number of

faculty commented that they do not use any or all of

the prescribed assessments typical of TBL. This raises

the possibility that, in lieu of the whole ‘‘TBL

bundle,’’ select elements of TBL are being applied

based on local preferences and resources. While these

deconstructed approaches to TBL may be subjectively

reported as effective, they have not been evaluated

against the complete TBL bundle. The second area

identified for future scholarship involves how indi-

vidual assessments, team assessments, and peer

TABLE 2
Crowdsourced Resources for Team-Based Learning (TBL)

Item URL

Testing and feedback tools

Order Immediate Feedback Assessment Technique (IF-AT)

cards

http://www.epsteineducation.com/home/

How to make do-it-yourself scratch cards https://www.youtube.com/watch?v¼P0xDwDYC4Hw

Plickers: A free app to collect real-time formative

assessment data from learners

https://plickers.com/

Literature

Open-access 2012 Association for Medical Education in

Europe’s paper in Medical Teacher by Parmelee et al,

providing practical tips for TBL

http://www.tandfonline.com/doi/pdf/10.3109/0142159X.2012.

651179

Open-access 2012 paper in Education in Medicine Journal

by Bahramifarid et al, investigating the applications of

TBL for medical education

http://www.eduimed.com/index.php/eimj/article/download/

3/78

Repository of TBL resources

A member-based collaborative organization with a

website containing free TBL collaborative resources and

opportunities for educators

http://www.tblcollaborative.org/

TBL resources on MedEdPORTAL https://www.mededportal.org/190142/search.html?q¼
TeamþBasedþLearningþ&p¼1#sthash.WrAi8roB&st_

refDomain¼&st_refQuery¼
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evaluations should be incorporated into the high-

stakes residency evaluation.

This virtual journal club is an illustration of a

growing trend in recent years toward building virtual

communities of practice and changing the way health

practitioners engage in professional development and

lifelong learning.6,11 Social media–based journal clubs

are providing postpublication peer review and discus-

sion while building a network of engaged academi-

cians.11 This annual collaboration between JGME and

ALiEM allows broad dissemination of educational

innovations while providing a platform for an inter-

national group of educators ‘‘who share a concern or a

passion for something they do’’ to discuss, reflect, and

potentially ‘‘learn how to do it better.’’21

Although some have used web traffic and free data

analytics as a proxy for ‘‘success,’’ there is no ‘‘gold

standard’’ for how to measure the quality or effective-

ness of online journal clubs.11 Some virtual journal

clubs have presented no analytic data, focusing their

discussion on the content of the online discourse.22 In

studies presenting analytics, page views of published

online journal clubs have ranged from 370 in a

month23 to 1324 in 2 weeks.10 Analytics at their best

are an inadequate and variable proxy for impact. It

may be more important going forward to spend less

time comparing analytic outcomes and more time

understanding what makes virtual journal clubs

meaningful for those who participate. Further research

might explore these issues of meaning and impact for

online journal clubs beyond web analytics. Following

up with participants to inquire about behavior or

practice change would enrich our understanding of the

influence of the virtual journal club.

This online journal club likely was limited by

sampling bias, with individuals comfortable on social

media more likely to participate. Also, participant

demographics are unknown, raising the possibility

that important perspectives (eg, clinical specialty,

stage of training, content expertise, etc) have not been

included. Finally, the online discussion was truncated

based on an artificial time period. Late comments

were included in our analysis up to 1 week after the

close of the journal club to encourage maximal

participation. We were unable, however, to complete

a constant comparative or iterative sampling, and as

such we are unable to ensure sufficiency of sampling.

This limits the generalizability of these findings.

Conclusion

The JGME-ALiEM Hot Topics in Medical Educa-

tion virtual journal club provided a novel discussion

forum across multiple social media platforms,

engaging authors, content experts, and the health

professions education community in a discussion

about TBL. A thematic analysis identified 4 domains

relevant to GME: benefits and barriers to TBL, the

design of teams, the role of assessment and peer

evaluation, and crowdsourced TBL resources.
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