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Abstract

Rationale: Effective teamwork is fundamental to the management
of medical emergencies, and yet the best method to teach teamwork
skills to trainees remains unknown.

Objectives: In a cohort of incoming internal medicine interns, we
tested the hypothesis that expert demonstration of teamwork
principles and participation in high-fidelity simulation would each
result in objectively assessed teamwork behavior superior to
traditional didactics.

Methods: This was a randomized, controlled, parallel-group trial
comparing three teamwork teaching modalities for incoming
internal medicine interns. Participants in a single-day orientation
at the Vanderbilt University Center for Experiential Learning and
Assessmentwere randomized 1:1:1 todidactic, demonstration-based,
or simulation-based instruction and then evaluated in their
management of a simulated crisis by five independent, blinded
observers using the Teamwork Behavioral Rater score. Clinical
performance was assessed using the American Heart Association

Advanced Cardiac Life Support algorithm and a novel “Recognize,
Respond, Reassess” score.

Measurements and Main Results: Participants randomized to
didactics (n = 18), demonstration (n = 17), and simulation (n = 17) were
similar at baseline. The primary outcome of average overall Teamwork
Behavioral Rater score for those who received demonstration-based
training was similar to simulation participation (4.406 1.15 vs.
4.106 0.95, P= 0.917) and significantly higher than didactic instruction
(4.406 1.15vs. 3.106 0.51,P= 0.045).Clinicalperformancescoreswere
similar between the three groups and correlated only weakly with
teamworkbehavior (coefficientof determination [Rs

2] = 0.267,P, 0.001).

Conclusions: Among incoming internal medicine interns,
teamwork training by expert demonstration resulted in similar
teamwork behavior to participation in high-fidelity simulation and
was more effective than traditional didactics. Clinical performance
was largely independent of teamwork behavior and did not differ
between training modalities.
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Safe and effective patient care during
emergencies requires highly trained
individuals with distinct skillsets working
together as a team. Failures in teamwork
contribute disproportionately to errors
during acute care (1–6), and improved

teamwork is associated with improved
patient safety (7). Nonetheless, the most
effective method by which to teach the
skills of leadership, communication, and
mutual performance monitoring that
constitute teamwork remains unknown.

Optimal team functioning during crises
is commonly taught under the label of
“crisis resource management” (8, 9).
Initially developed in the aviation industry
(10), crisis resource management has been
used to train practitioners across medical
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specialties (8, 11–18) using a range of
educational modalities including (1) formal
didactics (e.g., lecture) (13, 19, 20), (2)
demonstration (e.g., behavior modeling)
(13, 20), and (3) experiential learning (e.g.,
simulation) (21). Increased focus on patient
safety (22) and work-hours regulations
for residents (23) have made simulation
training an attractive adjunct to traditional
didactic and clinical learning (22, 24–27).
Perceived advantages of simulation include
linking teamwork skills to the clinical
context in which they are needed,
addressing specific scenarios known to
challenge teamwork, and cross-training
(28).

However, a simulation-based
curriculum is expensive and time-intensive
and requires a specialized environment and
staff (29). Demonstration-based methods
may share some of the advantages of
simulation with lower effort and expense.
No study has directly compared didactic,
demonstration-based, and simulation-
based methods for teaching residents
teamwork during emergencies. We
designed a randomized controlled
trial comparing the effect of didactic,
demonstration-based, and simulation-
based methods of team training on
teamwork behavior outcomes. We
hypothesized that demonstration and
simulation-based training would both be
superior to traditional didactic instruction.

Methods

Study Oversight
We conducted a single-center, observer-
blinded randomized controlled trial of three
teamwork training methods. This study was
approved by the Institutional Review Board
with an exemption and waiver of informed
consent. Per simulation facility protocol,
participants provided written informed
consent for videotaping independent of
study participation.

Location and Participants
The study was conducted in the Center for
Experiential Learning and Assessment
facility at Vanderbilt University using two
traditional classrooms and three simulation
suites. All simulation scenarios were
conducted in a simulated intensive care
unit room with an experienced nurse
confederate, blinded to the study, using the
Laerdal SimMan high-fidelity mannequin

run by dedicated, trained simulation
technicians under course-faculty
supervision. As part of an established,
single-day, simulation-based orientation, all
incoming internal medicine interns were
enrolled in this study and participated in
one of three randomly assigned teamwork
training interventions followed by
a standardized simulation scenario during
which teamwork behaviors were evaluated
(evaluation simulation). Before study
participation, all interns had successfully
completed a standardized Advanced
Cardiac Life Support (ACLS) course
including low-fidelity code simulation
but were presumed to have no specific
background in crisis resource management
beyond that provided by typical
undergraduate medical education.

Teamwork Training Interventions
At the start of the study day, all participants
were oriented to the facility and informed
that they would undergo a training exercise
intended to develop teamwork skills
followed by an evaluation of their teamwork
behaviors. Participants were randomized in
a 1:1:1 ratio to one of the three teamwork
training modalities: (1) didactics: viewing
a slide presentation on teamwork skills; (2)
demonstration: watching a video of experts
modeling teamwork skills in a simulated
case; or (3) simulation: participating in
simulated patient scenario using a high-
fidelity mannequin, without formal
instruction before or after the case
(Figure 1). Beyond the assigned training
intervention, no additional education or
feedback regarding teamwork was provided
to any of the three groups before
evaluation.

Didactic teamwork training.
Participants randomized to the didactic
group viewed a 14-minute narrated
slideshow outlining teamwork principles
(see Video E1 in the online supplement).
The presentation covered healthcare
teamwork principles generally and
specifically emphasized elements included
in the Teamwork Behavioral Rater score,
such as identification of a leader and role
assignment, evaluation of the environment,
prioritization and implementation of tasks,
effective communication, use of resources,
awareness of available information,
anticipation, and adaptable planning
(30, 31).

Demonstration-based teamwork
training. Participants randomized to the

demonstration-based group viewed
a 12-minute digital video showing four
pulmonary and critical care medicine
faculty managing a simulated emergency.
The critical care faculty modeled the same
teamwork elements included in the didactic
team training. The video was filmed within
the Center for Experiential Learning and
Assessment using a different simulation case
than was later used to evaluate participants’
teamwork behavior (Video E2).

Simulation-based teamwork
training. Participants randomized to the
simulation-based group were divided into
teams of three or four participants and were
allowed to practice their teamwork skills
using one of four previously developed,
standardized, 12-minute critical care
simulation scenarios. All four scenarios
differed from the simulation later used to
evaluate participants’ teamwork behavior.
Those randomized to simulation training
were informed that the purpose of the
simulation exercise was to learn teamwork
behavior but received no formal instruction
in teamwork principles before the
simulation, no guidance or coaching during
the simulation, and no debriefing after the
simulation.

Evaluation simulation. Within 3 hours
of finishing the assigned teamwork training
intervention, all participants completed
an evaluation simulation (Figure 1).
Participants who had all received the same
teamwork training intervention were
redistributed into groups of three or four
and participated in a standardized
simulation scenario (discrete from the
scenarios used for training) that was
videotaped for scoring. During the
simulation, a confederate acting as
a bedside nurse provided the initial history
and remained available to obtain vital signs,
apply oxygen, administer medications, and
operate the crash cart. Confederates were
unaware of the study, blinded to group
assignment, and redistributed between the
simulation-based teamwork training and
evaluation simulation to minimize
participant familiarity with the confederate.
The simulation scenario highlighted
components of the 2005 American Heart
Association (AHA) ACLS treatment
algorithms (32). The scenario required
participants to adequately manage each key
clinical issue before progressing to the next
event. The simulation ended at 12 minutes
regardless of the management provided
or clinical state of the simulated patient.
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To ensure uniform exposure to
crisis resource management for all interns
taking part in the training day, after the
evaluation simulation all 52 interns
completed a standardized, nonstudy
simulation explicitly emphasizing teamwork
competencies over task work and using
expert faculty to guide hands-on practice and
debrief in small groups with video review
(33). At the end of the study day, all interns
completed a learner satisfaction survey.

Outcome Measures
Five pulmonary and critical care medicine
faculty with previous training in simulation
and teamwork assessment independently
scored each group’s videotaped evaluation
simulation. Raters were blinded to study
group allocation and scored participants on
teamwork behavior and clinical skills using
three independent rating tools, one for
teamwork behavior and two for clinical
performance.

Teamwork behavior. Teamwork
behavior was assessed using the Teamwork
Behavioral Rater, a previously validated tool
for the measurement of healthcare team
performance (30, 31). The tool contains 20
individual behaviors, which subcategorize
into the domains “Leadership and Team
Coordination,” “Verbalizing Situational
Information,” and “Mutual Performance
Monitoring” (Table E1). Each item is rated
on a scale from 1 (worst) to 7 (best). In
preparation for this study, investigators

developed an objective list of behaviors that
would correlate with each score on the scale
and calibrated the tool via review of
practice simulation scenarios. Adequate
agreement between raters could not be
achieved on a single item, and this item was
excluded from the final scoring system
before study initiation (Table E1). The
primary outcome for this study was the
average overall Teamwork Behavioral Rater
score, and secondary outcomes included
the average score for each of the three
domains, each individual item, and clinical
performance.

Clinical performance. Clinical
performance was evaluated by two metrics:
(1) adherence to the 2005 AHA ACLS
algorithms; and (2) a novel “Recognize,
Respond, Reassess” scoring system
developed for this study. The 2005 AHA
ACLS treatment algorithms were
operationalized into a 30-item checklist in
which each completed action received one
point (Table E2). The Recognize, Respond,
Reassess scoring system was developed
to evaluate the sequential components
of providers’ clinical management in
a manner independent of the clinical details
of the specific simulation scenario.
Providers were evaluated on their ability to
(1) recognize aberrations in clinical status
(e.g., hypoxia), (2) respond appropriately
(e.g., administering supplemental oxygen),
and (3) reassess to ensure improvement
with an intervention (e.g., confirming

improved saturation). One point each was
awarded for recognition, response, and
reassessment. In our evaluation simulation,
13 clinical elements were evaluated on the
Recognize, Respond, Reassess score for
a maximum possible score of 39 points
(Table E3).

Statistical Analysis
Based on a prior study of simulation-based
evaluation using the Teamwork Behavioral
Rater scoring system (31), planned
enrollment of 50 participants divided into
15 groups provided 80% statistical power
to detect a difference of 1.5 points in the
average teamwork score with a type I
error rate of 0.05. Demographics and
baseline characteristics of participants
were summarized by mean and SD for
continuous variables and numbers and
percentages for categorical variables. The
primary outcome of average overall
Teamwork Behavioral Rater score was
compared across groups randomized to
each of the three teamwork training
interventions using the Kruskal-Wallis
test and between each of the groups
individually using the Mann-Whitney U
test. Secondary outcomes of average score
in each domain and scores for individual
items were compared between the three
teamwork training interventions using the
Kruskal-Wallis test and between each
intervention individually using the Mann-
Whitney U test. Given multiple raters and

52 interns eligible

52 randomized

18 assigned to didactics 17 assigned to demonstration

All 52 participants received the assigned intervention

17 assigned to simulation

5 groups analyzed6 groups analyzed 5 groups analyzed

18 completed
evaluation simulation

(6 groups of 3 participants)

17 completed
evaluation simulation

(5 groups of 3–4 participants)

17 completed
evaluation simulation

(5 groups of 3–4 participants)

0 excluded

Figure 1. Recruitment, randomization, assessment, and analysis.
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a continuous outcome measure, correlation
between the raters for the Teamwork
Behavioral Rater, AHA ACLS checklist, and
Recognize, Respond, Reassess scoring
system was evaluated by Spearman
correlation. All analyses were performed
using SPSS Statistics v.22 (IBM Corp.,
Armonk, NY), and a two-sided P value,
0.05 was used to determine significance.

Results

On June 30, 2010, 52 incoming internal
medicine interns were enrolled and
randomized to receive either didactic
(n = 18), demonstration-based (n = 17),
or simulation-based (n = 17) teamwork
training before completing a simulation in
which teamwork behavior was evaluated
(evaluation simulation). The three groups
had similar baseline demographic and
educational characteristics (Table 1).

Regarding the primary outcome, the
average overall Teamwork Behavioral Rater
score was 3.106 0.51 in the didactic group,
4.406 1.15 in the demonstration group,
and 4.106 0.95 in the simulation group
(Table 2, Figure 2A). Overall scores were
significantly higher in the demonstration
group compared with the didactic group
(mean difference, 1.30; 95% confidence
interval [CI], 0.13–2.47; P = 0.045) but
similar between demonstration and
simulation (mean difference, 0.31; 95% CI,
21.23 to 1.84; P = 0.917). Simulation
demonstrated a trend toward better scores
than didactic training (mean difference,
0.99; 95% CI, 2.00 to20.02; P = 0.068). The
mean score for the demonstration group
was numerically higher than the didactic
group for all 20 items composing the
Teamwork Behavioral Rater and higher
than the simulation group for 16 of the
20 (Table 2). Significantly higher scores
were seen for the demonstration group
compared with the didactic group for
individual items in all three domains
(Figure 2B). There was no difference
between the three groups in clinical
performance by either the AHA ACLS
treatment algorithm checklist or the novel
Recognize, Respond, Reassess score
(Table 2), and teamwork behavior only
weakly correlated with clinical performance
(Figure 3). On the post-study survey, there
were no differences in learner satisfaction
between didactics, demonstration, and
simulation (Table E4).

The correlation between the five raters
in average overall teamwork score for the 16
groups showed a median Spearman’s
correlation coefficient (Rs) of 0.622 (range,
0.434–0.789; P values, 0.001–0.093) and
median coefficient of determination (Rs

2) of
0.387. Clinical performance scores using
the novel Recognize, Respond, Reassess tool
correlated strongly with the AHA ACLS
checklist (rs = 0.822, Rs

2 = 0.675, P, 0.001)
(Figure 3).

Discussion

In this randomized controlled trial of three
teamwork trainingmodalities, demonstration-
based training was superior to traditional
didactics and similar to simulation in its
influence on teamwork behavior among
incoming internal medicine interns managing
a simulated patient crisis. Simulation training
showed a trend toward better teamwork than
traditional didactics alone. The impact on
teamwork was consistent across teamwork
domains and was largely independent of
learner satisfaction and clinical performance.

Despite the growing consensus that
teaching teamwork skills is an important
part of training future healthcare

professionals (34), evidence supporting the
best method of training healthcare teams
is limited. The majority of prior trials
compare a single modality of team training
to no teamwork training (20, 35–37). The
few available randomized controlled
trials directly comparing team training
modalities have shown conflicting results.
In a trial involving doctors, nurses, and
midwives, Clay-Williams and colleagues
(38) found that team training involving
didactics and video vignettes was superior
to simulation in improving objectively
measured teamwork behaviors. Similarly,
Shapiro and colleagues (39) found that,
among a small group of emergency
department physicians and nurses, the
addition of simulation-based team training
to didactic and demonstration-based
methods did not significantly improve
teamwork.

In contrast, when Riley and colleagues
(40) randomized one hospital to control,
one hospital to in-classroom didactic
and demonstration-based training
through the TeamSTEPPS program, and
one hospital to both TeamSTEPPS and
in situ simulation training, they observed
decreased perinatal morbidity at the
hospital exposed to simulation.

Table 1. Baseline characteristics of participants by randomized study group

Didactic Demonstration SimulationBaseline Characteristics
(n = 18) (n = 17) (n = 17)

Age, yr 27.86 2.8 27.26 2.0 28.06 1.8
Men 7 (38.9) 11 (64.7) 10 (58.8)
Race
White 10 (55.6) 14 (82.4) 12 (70.6)
African American 4 (22.2) 1 (5.9) 3 (17.6)
Asian 4 (22.2) 2 (11.8) 2 (11.8)

Medical school location
Northeast 2 (11.1) 1 (5.9) 4 (23.5)
Southeast 9 (50.0) 11 (64.7) 9 (52.9)
Midwest 3 (16.7) 3 (17.6) 1 (5.9)
West coast 2 (11.1) 1 (5.9) 2 (11.8)
Canada or Europe 2 (11.1) 1 (5.9) 1 (5.9)

Medical school rank* 436 25 476 33 536 38
Alpha Omega Alpha 6 (33.3) 8 (47.1) 4 (23.5)
USMLE score
Step 1 2356 19 2396 14 2376 17
Step 2 2446 18 2496 16 2486 14

Subspecialty interest†

Procedural 5 (27.8) 4 (23.5) 4 (23.5)
Nonprocedural 6 (33.3) 7 (41.2) 4 (23.5)
Undecided 5 (27.8) 4 (23.5) 5 (29.4)
Preliminary Internship 2 (11.1) 2 (11.8) 4 (23.5)

Definition of abbreviation: USMLE =U.S. Medical Licensing Examination.
Values are presented as mean6 SD or n (%).
*U.S. News and World Report 2014 ranking for research.
†Self-described subspecialty interest at the time of study conduct. Cardiology, gastroenterology,
and pulmonary and critical care medicine classified as “procedural”; all others classified as “nonprocedural.”
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Similarly, when Daniels and colleagues
(18) randomized nurses and obstetric
residents to lecture, videos, and low-
fidelity simulation addressing the clinical
aspects of eclampsia management versus
high-fidelity simulation including
education in crisis resource management
principles, the group that received
crisis resource management as a part
of simulation training subsequently
demonstrated better teamwork.

Given the limited and conflicting prior
data, our study adds insight into the best
methods by which to train healthcare
professionals in teamwork. Watching
critical care experts model teamwork
behavior in a videotaped simulation case
was similarly effective to participating in
a simulation and more effective than
being presented teamwork principles by
traditional didactic slide presentation. These
results reaffirm that formal didactics alone
are inferior for teaching nontechnical skills
(41) but also highlight the wide educational

spectrum between traditional didactics
and expensive, expert-dependent, time-
intensive high-fidelity simulation. All of the
interventions in this study, including the
simulation arm, took less than 15 minutes
on a single day to complete and occurred
with minimal real-time input from expert
faculty. Despite this low resource-intensity
design, both the demonstration and
simulation interventions appeared to
measurably improve teamwork skills.

As evidence in teamwork education
progresses, we may be better able to
discriminate settings in which the costs of
a comprehensive, high-fidelity simulation
curriculum (42–47) are justified; settings in
which limited, low-fidelity simulation is
adequately effective (42–44, 48–51); and
settings in which demonstration-based
team training via in situ expert modeling,
locally developed video scenarios, or online
videos may be the most effective way to
educate trainees about teamwork. Many
high-quality demonstration-based teaching

tools have been developed to convey
procedural skills or medical knowledge
to trainees (52), and focusing on the
development of similar high-quality tools
for teaching crisis resource management
might be an effective and cost-efficient way
of improving healthcare teamwork.

In addition to the above findings
relating teamwork training methods to
behavioral outcomes, our study posits the
novel Recognize, Respond, Reassess scoring
system as an available measure of clinical
performance during acute care simulation.
The Recognize, Respond, Reassess score
correlated highly with adherence to AHA
ACLS guidelines. If validated in future
studies, it may offer a rubric that can
be translated across cases and studies
independent of scenario clinical content.

Our study has several strengths. It is the
first randomized trial to compare head-to-
head the three established modalities for
team training. Unlike prior studies, which
frequently combined teaching modalities

Table 2. Teamwork Behavioral Rater and clinical performance scores by training modality

Didactic Demonstration Simulation P Value

Overall Teamwork Behavioral Rater score 3.106 0.51 4.406 1.15 4.106 0.95 0.074
Leadership and team coordination 2.966 0.56 4.326 1.34 4.136 1.16 0.057
A leader was clearly established 2.506 0.91 3.926 1.99 3.646 1.68 0.280
The leader’s plan for treatment was communicated to the team 2.636 0.70 4.086 1.63 3.846 1.18 0.204
Priorities and orders of actions were communicated to the team 2.536 0.69 3.846 1.18 3.526 1.13 0.183
The team leader showed an appropriate balance between authority and
openness to suggestion

3.286 0.96 4.846 1.18 4.746 1.10 0.067

The team leader was able to maintain an overview of the situation 2.836 0.81 3.806 1.60 4.326 1.29 0.204
Plans were adapted when the situation changed 3.806 0.40 4.566 1.47 4.726 0.79 0.213
Each team member had a clear role 2.476 0.56 3.926 1.80 3.686 1.26 0.080
Instructions and verbal communication were explicit and directed 2.436 0.37 4.326 1.59 3.686 1.43 0.085
Task implementation was well coordinated 2.836 0.55 4.486 1.70 4.046 1.28 0.147
Disagreements or conflict impaired team performance 4.306 0.79 5.406 0.62 5.086 1.15 0.132

Mutual performance monitoring 3.786 0.92 5.246 0.90 4.836 0.74 0.065
The team sourced external assistance when appropriate 3.236 1.59 5.846 0.48 4.686 1.21 0.013
Team members called attention to potentially hazardous actions or
omissions

3.736 1.01 4.746 1.35 4.486 0.86 0.262

Individual team members reacted appropriately when other team
members pointed out their potential errors or mistakes

4.376 0.69 5.136 1.20 5.326 0.74 0.208

Verbalizing situational information 2.996 0.53 4.126 1.06 3.676 1.06 0.133
Team members repeated back or paraphrased instructions and
clarifications

1.736 0.41 3.086 1.15 2.606 1.12 0.064

When directions were unclear team members asked for repetition and
clarification

3.246 0.76 3.906 0.91 3.536 1.05 0.611

Team members shared situation assessment information 4.036 0.427 5.486 1.12 4.446 0.74 0.043
Team members asked each other for assistance before or during
periods of task overload

3.106 0.51 4.406 1.36 4.246 1.32 0.130

Team members offered assistance when other team members became
task overloaded

3.336 1.08 4.256 0.92 3.756 1.49 0.498

Team members verbalized important clinical interventions 2.506 0.37 3.606 1.17 3.446 1.04 0.129
Clinical performance
AHA ACLS Clinical Checklist score 19.06 2.6 20.56 4.5 19.46 1.9 0.692
Recognize, Respond, Reassess score 21.76 3.3 23.36 4.9 22.76 2.7 0.883

Definition of abbreviation: AHA ACLS = American Heart Association Advanced Cardiovascular Life Support.
Values are presented as mean6 SD.
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within a single arm or examined the additive
effect of one modality to others, the
teamwork training interventions in our
study were clearly delineated. Teamwork
behavior was evaluated by independent,
trained, blinded observers using a measure
of teamwork behavior previously validated
in the context of acute care simulation
(30, 31). With 52 participants, the study
was powered to show differences in
teamwork behavior in the range believed to
be clinically meaningful (31). The overall
Teamwork Behavioral Rater scores and
difference in scores between groups in our
study were similar to those achieved in
a prior study of teamwork targeting
experienced critical care physicians and

nurses (31). Given that all study
participants were ACLS certified and that
each of the three interventions in our trial
focused on teaching teamwork principles
and not clinical management, the clinical
performance scores offer a “negative
control.” The finding of similar clinical
performance between all groups reinforces
that the differences in teamwork behavior
were attributable to the interventions
themselves rather than baseline differences
in the groups or differences in familiarity
with the simulation environment.

Our study also has several limitations.
The trial was conducted at a single center
with a homogenous group of learners at
a single point in training and may not

generalize to other settings. The
intervention within each modality was
designed to be representative but not
necessarily superlative—use of different
teaching approaches within a given
modality may have yielded different results.
The didactic arm may have fared better
with a more engaging narration, a simpler
message focused on key concepts, less
text and more figures, repetition of key
principles, listener participation, or other
techniques to encourage active learning.
The demonstration intervention might have
been more impactful had it not simply
presented a simulated scenario from start to
finish but used shorter segments to contrast
examples of “good” and “bad” teamwork
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behavior, repeated video segments to
highlight key learning points, used graphics
to overtly identify teamwork behaviors, and
allowed time for audience discussion.
The brief, minimally guided simulation
intervention might have demonstrated even
better outcomes with incorporation of
elements such as repetitive practice,
integration into a longitudinal curriculum,
progressive levels of difficulty, and
structured feedback, which have been
highlighted in prior simulation studies (53,
54). Feedback, and in particular structured
debriefing, has increasingly been identified
as a potentially important component of
effective simulation-based education (33,
53, 55, 56). Studies adding structured
debriefing to simulation have demonstrated
improved teamwork behavior (48, 57–60),
although the exact additive value of
debriefing to high-fidelity simulation
remains controversial (21, 61). Debriefing
has similarly been successfully incorporated
into didactic and demonstration-based

teamwork training programs (13). Whether
addition of structured debriefing to any
or all of the educational interventions
tested would have changed the effect on
acquired teamwork skills is unknown.
Similarly, many prior studies have
combined modalities, mixing didactics,
demonstration, and simulation. Our trial
was rigidly structured to isolate, as much as
possible, the impact of each educational
modality by itself on teamwork behaviors
and cannot inform the impact of combined
approaches. Whether the differences in
teamwork behavior seen in our evaluation
simulation immediately after the training
intervention persist over time, translate to
the clinical environment, or influence
patient outcomes remains unknown.

Our findings do not minimize the
potential role for either traditional didactics
or simulation in internal medicine and
critical care training. However, they do
extend the imperative within medical
education to understand which approaches

are most effective. With increased focus on
work hour regulations and costs, future
studies in teamwork training must go
beyond simply translating techniques that
were effective for air travel or the military
and use rigorous scientific methods to
understand what is both effective and cost-
efficient specifically in medicine.

Conclusions
Expert demonstration appears similar to
simulation and superior to didactics for
teaching incoming interns teamwork
skills. Clinical performance was largely
independent of teamwork behavior and did
not differ between training modalities. n
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