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Structured Abstract

Purpose: The primary goal of this study was to determine if there was a difference in 
knowledge, skills, and attitudes resulting from different teamwork training interventions. 
Subjects were randomized to mannequin-based simulation (MBS), virtual 
environment (VE), or video-taped lecture. We hypothesized there would be a greater 
improvement and retention associated with interactive training methods when 
compared with control. Scope: Thirty-eight non-anesthesiology senior residents as 
well as nurse practitioners in training and practice were recruited. Methods: 
Participants were evaluated on knowledge, skills, and attitudes before, after, and 3 
months after the training intervention. Results: SAFE-Teams was used to measure 
skills. SAFE-Teams scores were converted to Z-scores. The mean SAFE-Teams pre-
test score across all participants in the three training conditions was 4.33 (or a Z-
score of -0.33) and, on average, individuals increased their score by 0.97 (Z-score of 
0.50) immediately following training and by 1.11 (Z-score of 0.59) 3 months after 
training. Comparisons within a training condition using Wilcoxon nonparametric 
matched pairs analyses of pre- and post-test scores revealed that control and 
VE conditions significantly improved SAFE-Team scores immediately following 
training. There was a trend for improvement in the MBS condition (p=0.11).  
Long term, participants in the MBS and VE training conditions improved their 
performance. There was a trend for improvement in the control condition (p=0.11).   
Wilcoxon sum of ranks tests revealed no significant differences.
Key Words: team training, virtual environment, mannequin-based simulation, 
skills assessment 

Purpose
The primary goal of this study was to determine whether there was a difference 
in improvement in teamwork skills of individuals exposed to different forms of 
training: video-taped lectures (as control), mannequin-based simulation (MBS), 
or virtual environment (VE) simulation training. Our primary hypothesis was that 
there would be a greater improvement post training and long-term post training 
associated with both simulation training techniques compared with the control 
condition.   

Secondary objectives were (1) to determine whether there were measurable changes 
in skill across any of the training methods and (2) to provide descriptive quantitative 
understanding of the degree of improvement that may be achievable and 
maintained using relatively short (1.5-hour) one-time training sessions.   

Scope  
Background 
Research suggests that learning is most effective when it is interactive and takes 
place in a realistic, context-sensitive environment similar to where the skill will be 
applied (1). Team coordination skills are needed at every level of healthcare, but 
consensus on best practices for learning these skills still must be reached. 
Current training methodologies range from passive, auditorium-based lectures to 
highly interactive, high-fidelity mannequin-based simulations.  
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Healthcare was the largest industry in the United States in 2004; over 41% of the 
13 million healthcare workers are located in hospitals (2). Using these statistics, 
we estimate that there are approximately 5.5 million hospital workers who use 
teamwork and communication regularly in their work. One must practice the skills 
of teamwork and communication to improve, yet there is no practical and/or 
economically feasible way to do so outside of clinical care.   

Different approaches have been used to train teamwork and communication in 
healthcare. Recently, many medical centers have implemented team training in the 
form of crisis resource management (CRM) training using MBS (3,4) or individual 
practice and feedback (5). These programs, based on training in aviation, provide a 
great deal of fidelity, realism, and interactivity for the learners but require high 
instructor-to-trainee ratios and force learners to co-locate, thus leading to high cost.  

A newer, alternative form of interactive training, used extensively in the military but 
inadequately explored in civilian healthcare, is that of three-dimensional, 
interactive, computerized virtual environments. The military values VEs for their 
interactivity, scalability (ability to impact large number of learners), and 
distributability (ability to impact learners over a broad range of geographic locations). 
Because of the large number of healthcare workers that could benefit from team 
training and the high associated costs of of other interactive methods, it is critical that 
we understand the strengths and weaknesses of these new forms of interactive 
learning. Ultimately, through this knowledge, we will be better informed to develop 
programs that efficiently and effectively lead to desired improvements in teamwork 
behavior. 

The potential benefits of interactive, distributable computer-networked education 
for team training are substantial and include improved convenience, 
standardization, and cost. With VEs, an individual could train at a distance (e.g., 
from the comfort of their own home or office), interactively practicing the skills of 
teamwork and communication with others located anywhere in the world. Although 
parts of the training would still require a trained facilitator, much of the initial work 
could be completed independently at the learner’s own convenience and pace. 
This approach to training has the potential to reach a broader number of 
healthcare workers than currently possible with MBS. Scalable forms of interactive 
training also offer a solution for other challenging problems in healthcare, such as skill 
retention (e.g., through more frequent educational “dosing” than is currently 
possible). The potential effect of VE is significant and includes the ability to reach a 
broader audience more frequently---leading to a meaningful impact on patient safety 
through the reduction of errors related to failures in team communication. 

However promising, VE is not a panacea---it has obvious limitations compared 
with mannequin-based simulation. Although virtual environments are modeled after 
reality, they suffer from a lack of fidelity, both in appearance and in allowable 
actions. First, learners are able to interact with only a subset of objects in the VE 
world. In addition, movements (and other actions) are performed through a 
keyboard or by clicking a mouse. Perhaps the greatest limitation is with 
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nonverbal communication, especially facial expression and body position---both of 
which are severely constrained in VEs. There is currently little evidence to guide us 
as to the impact or importance of these and other details of fidelity and interactivity 
with respect to training of team skills. 

Despite these limitations, the military has successfully used video games to 
prepare soldiers for combat. Based on success with games-based learning in the 
military, our 3DiTeams prototype (http://en.wikipedia.org/wiki/3DiTeams) was 
funded by the Telemedicine and Advanced Technology Research Center 
(TATRC) of the US Army Medical Research and Materiel Command. 3DiTeams 
is a virtual environment for learners to practice the skills of healthcare teamwork 
and communication. The content is based upon TeamSTEPPS®, an evidence-
based approach to teamwork and communication published by the Department of 
Defense and the Agency for Healthcare Research and Quality (6). 3DiTeams was 
jointly designed and developed by Virtual Heroes (a Division of Applied Research 
Associates) and the Duke University Human Simulation and Patient Safety Center.  

Context 
This was a hypothesis-driven, laboratory-based experiment designed to 
compare knowledge, skill, and attitude gains using three separate methods of 
teamwork and communication training: lectures, mannequin-based simulation, and 
virtual environment simulation. 

Settings 
MBS, VE, debriefing, and lectures all took place in the Duke University 
Human Simulation and Patient Safety Center. The VE was 3DiTeams--a virtual 
environment for team training (developed for the Telemedicine and Advanced 
Technology Research Center of the US Army). 

Participants 
Non-anesthesiology residents, advanced practice nurses, and advanced practice 
nurses currently in training participated.  

Methods 

Design and participants 
The research was approved by the Duke University Medical Center Institutional 
Review Board. The study was an experimental trial using a randomized between-
subject study design. Thirty-nine residents and advanced practice nurses 
participated in the trial. Participants were randomly assigned to one of three training 
conditions: mannequin-based high fidelity simulation, virtual environment, or control 
(see Figure 1). After consent, each participant completed a pre-training knowledge, 
skills, and attitude test. The participants then underwent training in their experimental 
group. Immediately after training, participants completed a post-training knowledge, 
skills, and attitude test. Twenty-eight of the participants were retained for long-term 
follow-up. At approximately 3 months, each received a final long-term post-training 
knowledge, skills, and attitude test. 

http://en.wikipedia.org/wiki/3DiTeams
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Interventions 
Teamwork training  was based on TeamSTEPPS® content (6). Participants in all three 
conditions first observed a 45-minute video on the concepts of healthcare teamwork and 
communication. After the introductory video, participants in the control condition 

watched a 45-minute 
pre-recorded Powerpoint 
lecture adapted from the 
TeamSTEPPS “Essentials” 
Training Materials.  

Figure 1. Study design. Training interventions included lecture 
(control), mannequin-based simulation, and virtual 
environment. Subjects underwent testing of knowledge, skills, 
and attitudes immediately prior to intervention, immediately after 
intervention, and 3 months post intervention.  

Participants in the MBS and 
VE conditions were separated 
into groups of three or four 
and participated in a facilitator-
led simulation, a scenario involving 
the care of a trauma patient 
involved in a motor vehicle 
accident. The content and 
learning objectives of the MBS 
and VE were identical. The 
scenario included several 
challenging teamwork 
situations, including 1) a team 
leader (the facilitator) who 
assigns a trainee to lead the 
team but cannot refrain 

from exerting control to the disruption of other activities, 2) expired blood products, 
and 3) a team leader who asks trainees to perform a wrong-sided 
procedure (needle decompression of a pneumothorax). The scenario was 
followed by a facilitator-led debriefing.   

The MBS was conducted in the Duke University Human Simulation and Patient 
Safety Center and included a Laerdal SimMan® (with relevant patient physiology 
displayed on monitors) along with realistic equipment (e.g., blood cooler and bags, 
drug syringes, needle for decompression).   

The virtual environment simulation involved a computer-monitor-displayed 
three-dimensional representation of a patient and relevant care environment. Care 
actions in the virtual environment involved selecting the relevant actions from 
context-sensitive menus linked to the patient and objects in the care 
environment. Participants communicated with one another through microphones and 
headphones while seated in the same room, each with their own first-person view 
into the shared environment. The facilitator for both training sessions was blinded to 
participant assessment scores and had no vested interest in the success of the 
3DiTeams.   
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Measures 
We probed knowledge, attitude, and skills at three times: immediately prior to 
intervention, immediately following intervention, and approximately 3 months post 
intervention.  

Our knowledge instruments were adapted from TeamSTEPPS®  training materials (6) 
and other sources (7) and converted to multiple choice formats when necessary. Forty-
five questions were developed by experienced clinicians and teamwork and 
communication experts. The questions were crafted to reflect TeamSTEPPS®  learning 
objectives and terminology. To create three separate tests, we recruited 38 nursing 
students, residents, and clinicians and research personnel to participate in a small 
online survey. Participants had varied facility with healthcare team concepts. We 
administered the 45-item knowledge test to 38 study participants via an online survey 
tool. Each question was answered correctly by an average of 78% of participants 
(standard deviation 17.05%). Three questions were deemed poorly written and 
discarded---participants were more likely to choose an incorrect answer than to choose 
the correct answer. The remaining questions were divided into three 14-item tests by 
selecting groups of three questions in which participants had attained similar scores 
and assigning one to each test. The tests were then reviewed by teamwork experts, 
clinicians, and patient safety experts to judge consistency with learning 
objectives. Questions were clarified based on their recommendations. 

We measured attitudes related to teamwork and communication using the Collaborative 
Healthcare Interdisciplinary Relationship Planning Scale (CHIRP). Hollar et al have 
validated CHIRP (8), demonstrating a unidimensional internal consistency for all 36 
items of 0.850.  

Our measurement of teamwork and communication behaviors was the 
Standardized Assessment for Evaluation of Teamwork (SAFE-Teams, a method 
of assessing individual team skills using standardized actors,  which was validated 
in a separate study funded by the National Board of Medical Examiners [9]). SAFE-
Teams is an observer-scored, behaviorally anchored rating system that focuses on 
INDIVIDUAL teamwork and communication behaviors in the context of challenging 
healthcare scenarios. The tool is superior to other methods in that (1) it uses 
standardized, highly scripted scenarios that rate an individual’s interaction with actors 
(not dependent on other participant’s behavior); (2) stresses critical teamwork 
behaviors in realistic, difficult situations; and (3) contains a simple scoring system based 
on easily identified, observable behaviors.

SAFE-Teams  places each individual participant in a short, structured scenario, 
working side-by-side with actors playing standardized team members. Actors assume 
the roles of patients, family members, or healthcare providers in highly scripted 
scenarios (e.g., a timid co-worker overwhelmed by multiple simultaneous tasks or 
an overbearing attending who is unwilling to recognize his or her mistakes). Students 
are expected to demonstrate team skills, such as assertion, situation assessment, 
assistance, conflict resolution, and communication. Clinical knowledge was de-
emphasized in order to make the tool widely applicable to participants across 
multiple domains (e.g., physicians, nurses, other health professionals). 
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SAFE-Teams behaviors are scored from 0 to 3 (0, didn’t exhibit behavior; 1, 
performed behavior, but not ideal; 2, ideal performance of the behavior). 
Behaviors are categorized into the following skills: assistance, communication 
(closed-loop communication and structured language), situation assessment, 
assertiveness, and conflict resolution. Students are scored on discreet behaviors 
specific to the scenario. For example, observers are not required to score 
“assertiveness” but rather whether he or she failed to push for a patient to be sent to 
radiology immediately (scored as “0”); voiced their concern once or twice (scored as 
“1”); or voiced concern at least twice and asked to speak with another authority 
(scored as “2”). Within each scenario, observers score four specific behavioral 
responses. Thus, for each scenario, participants could achieve a total score that 
ranges from 0 to 8, with 8 representing perfect performance across all teamwork 
behaviors assessed.  

Three different actor teams performed the scenarios and rated the participants. 
Actors were blinded to the participant training condition. Because we had limited time 
available for assessment and wanted to evaluate the learners with different scenarios 
each time they were rated, we generated three sets of scenarios that were matched 
with respect to teamwork skill evaluated. Within each set of three scenarios (pre, 
post, and long-term post) there were two ratings associated with assistance, two 
associated with situation assessment, three or four associated with 
communication, and four or five associated with conflict resolution and assertion. 
In order to counteract scenario-related variability, we partially counterbalanced the 
presentation of scenario sets within training condition and test timing. Because we 
were unable to to fully balance scenario within test timing and training conditions, 
we also corrected for differences in difficulty across scenarios by transforming the 
SAFE-Teams scenario scores to a Z-score based on the mean and standard 
deviation across all performance measures collected in the study involving that 
scenario. Analyses of skills were conducted on SAFE-Teams scenario Z-scores. 

During the validation of SAFE-Teams, we found a fixed reliability (for 
comparisons involving the same scenarios using the same raters) of greater than 0.8 
could be achieved with a set of three scenarios and two actor-raters. A relative 
reliability (comparison involving randomly selected scenarios and raters) of 0.7 could 
be achieved with two actor-raters and nine scenarios. The study described here was 
designed based on preliminary validation data (prior to availability of these findings); 
the presentation design fits neither a fully random nor a fully fixed presentation 
situation (nine fixed scenarios per participant, but a variable presentation of three 
scenario sets within the three time conditions). We estimate the reliability 
associated with this design to be somewhat greater than what would be expected 
for a comparison involving three random scenarios and two random raters (about 
0.5) but less than a comparison involving completely fixed scenarios and raters 
(0.8 or higher).    

Our primary goal was to determine whether the rate of teamwork skill 
improvement (immediate and long term) was greater for the two interactive, 
simulation-based training conditions than for the passive, lecture-based learning. 
First, we compared improvement in teamwork skills within each of the three 
training conditions. To attain pre, post, and long-term post scores, we averaged the 
three SAFE-Teams score per participant at each test time to obtain a single SAFE-
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Teams score per participant and test time. We compared pre-test and post-test 
(immediate and long-term) scores within each training condition using a Wilcoxon 
nonparametric matched pairs analysis.  

If there were any significant within-training condition improvements, we then 
conducted an analysis to determine whether the degree of improvement was 
different between training conditions. We calculated immediate improvement by 
subtracting the average pre-test score from the average post-test score for each 
participant. We calculated long-term improvement by subtracting the average pre-
test score and long-term post-test score for each participant. We then compared the 
degree of improvement across training conditions by comparing immediate 
improvement and long-term improvement across all possible pairs of the three 
training conditions using the Wilcoxon sum of ranks (Mann-Whitney) test.   

The same nonparametric analyses were conducted for within-group tests of 
improvement and between-group tests of differences in degree of improvement for 
knowledge and attitude survey results.   

Finally, as post hoc analyses, to better understand the implications of the results for 
the purposes of future research, we assessed whether or not individuals who have 
higher pre-test scores show improvements at similar rates as those with lower pre-
test scores through a linear correlation of the combined data from all three training 
conditions of pre-test score and immediate and long-term improvement.  
Additionally, because we discovered that the standard deviation associated with 
SAFE-Teams scoring was significantly greater than the estimates based on a 
different observational scale (10) that was used for power prediction purposes, we 
conducted post hoc power analyses for SAFE-Team scores for both between- and 
within-group training comparisons. We conducted additional power analyses based 
on our future intent to screen individuals and then remove participants who have 
little room for improvement in their teamwork skills. 

Limitations 

Despite our belief that games-based learning holds great promise in the continuum 
of healthcare education, our study suffered from various limitations. 

The study was underpowered. The initial power analyses were based upon 
standard deviations associated with previous work (10). We found greater variability 
during the validation of the SAFE-Teams, leading to an underestimation of the 
number of required participants for the study described here. On the positive side, 
SAFE-Teams can more discreetly differentiate poor performers, but, for the purposes 
of this study, it led us to significantly underestimate the sample size required to meet 
our primary objective.  

Training for the skills assessment led to significant delays and challenges. Actors 
were chosen from the standardized patient pool. However, unlike a standardized 
patient scenario, SAFE-Teams scenarios required actors to play healthcare 
workers (e.g., doctors, nurses, pharmacists). We underestimated the amount of 
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training required to train the actors to an acceptable level of competence. 
Ultimately, this required us to develop complete training packets that included items 
such as phonetic spelling of medical words, expected behaviors, and word-by-word 
scripts. These additions led to hours of additional practice beyond our original 
estimate. Even when fully trained, because of their limited medical knowledge, the 
actors had difficulty improvising if the participant strayed from the script. In future 
studies, we will use healthcare workers (e.g., medical students, nurses, or EMTs) as 
SAFE-Teams actors. This will minimize training time and will allow greater flexibility to 
respond to unanticipated situations. 

Our funding included limited development of a civilian environment. Our intent was 
to carry out this study in a virtual civilian emergency room (modeled after Duke 
Hospital’s Emergency Department) rather than the original setting of 3DiTeams (a 
combat support hospital). The original content was inserted into the civilian 
environment. In preparation for the study, we found major issues with the civilian 
ED that would have negatively impacted our training. We made the decision to 
use the older, stabler version of 3DiTeams in this study. Although the content of 
the cases was the same, the impact of the setting (combat support hospital instead of 
a civilian emergency room) is unknown. 

A final limitation of our study was the design of our educational intervention. Both 
the MBS and VE learning interventions contained two parts: a training scenario 
and a debriefing. Because of monetary and logistical constraints, debriefings were 
performed live, in a classroom (rather than at a distance, as would be preferable 
with VEs). We don’t know the impact of this choice. The debriefing could have been 
the catalyst behind our our findings. With the design of our educational intervention, it 
is impossible to tell if it is the learning intervention itself, the debrief itself, or the 
combination of the two that led to improved performance over time. Future studies will 
focus on teasing apart this issue. 

Results 

Principal Finding: Skills evaluation results
The mean SAFE-Teams pre-test score across all participants in the three 
training conditions was 4.33 (or a Z-score of -0.33) and, on average, individuals 
increased their score by 0.97 (Z-score of 0.50) immediately following training and by 
1.11 (Z-score of 0.59) 3 months after training. The mean immediate and long-term 
improvements (Z-scores) by training condition are shown in Figure 2.  
Comparisons within a training condition using Wilcoxon nonparametric matched 
pairs analyses of pre- and post-test scores revealed that both the control and 
virtual environment simulation training conditions significantly improved SAFE-
Team scores immediately following training (left set of bars in Figure 2). There 
was a trend for improvement in the high-fidelity simulation condition (p=0.11).  
Long term, participants in the simulation and virtual environment training 
conditions improved their performance (right set of bars in Figure 2). There was a 
trend for improvement in the control training condition (p=0.11). The Wilcoxon sum 
of ranks (Mann-Whitney) tests comparing degree of improvement between 
training conditions revealed no significant differences. 
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 Figure 2. Mean improvement immediately following training and 3 months after 
training across the three training conditions. Error bars represent +/-1 standard 
deviation. An asterisk indicates a significant improvement (p<0.05) based on paired 
within-group comparisons. 

Improvement in skills by pre-test score correlations 
When the data from all 39 participants were grouped, we identified a significant linear 
correlation between pre-test score and improvement for both immediate 
improvement (R=-0.60, p<0.001) and long-term improvement (R=-0.65, p<0.001). The 
top seven participants (18%) showed little or no improvement with training (see Figure 
4). Participants in this range had SAFE-Teams scores on the order of 4.5 to 6.8 on 
the SAFE-Teams scale of 1-8 (recall that some scenarios were more difficult than others, 
and Z-scores were used to control for this). Participants with the greatest 
improvement (e.g., those ranked 34, 35, 36) improved their SAFE-Teams scores by 
approximately 2 points, or 20%.
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Figure 3.  Participant immediate and long-term improvement in SAFE-Teams Z-score 
by rank.

Power analyses 
We estimated power based on both a paired t test and two-sample t test for the 
existing data. Using a standard deviation estimate of 0.5 (the Z-score standard 
deviation for immediate improvement across all participants), with a difference in 
mean Z-score of 0.4 (the lower boundary of the differences detected in our study), 
the estimated power for a within-group (paired) comparison involving a sample size 
of n=12 is 0.70. In order to detect a difference in degree of improvement between 
training conditions on the order of 0.3 (similar to the largest between-group 
difference observed), a sample size of 12 per group has a power of 0.29. In order to 
achieve a power on the order of 0.7 for a similar difference in improvement between 
groups, the study would require approximately 34 participants in each training 
condition.  

Other outcomes: Attitude and knowledge survey results 
There was no significant attitude change in any of the training conditions 
immediately following training or at the 3-month interval. The mean pre-test knowledge 
score across all participants was 81% correct, and participants improved on average 
8% immediately following training and 2% long term. Comparisons within training 
conditions using Wilcoxon nonparametric matched pairs of pre- and post-test scores 
revealed that the high-fidelity simulation group improved their knowledge immediately 
post training. The control group revealed a trend toward improvement (p=0.08) 
immediately following training. None of the three training conditions showed 
long-term improvement in knowledge. The Wilcoxon sum of ranks (Mann-Whitney) 
tests comparing degree of improvement between training conditions revealed no 
significant differences. 

Other results 
For SAFE-Teams, most participants found the actors’ behaviors and scenarios to 
be realistic (77% and 82%, respectively, agreed or strongly agreed with these 
statements). Although 85% of participants believed the scenarios assessed important 
team skills, only 56% believed that they acquired these skills through participation in 
the study. However, a different picture emerged when the latter statement was 
analyzed by training condition: 39% of participants in the control condition felt that 
they had acquired important team skills, 
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compared with 50% and 83%, respectively, of participants in the high-fidelity 
simulation and virtual environment simulation conditions. In general, participants rated 
the training and evaluation experience favorably: 72% gave it a “good” or “excellent” 
score. Again, participants in the different conditions rated this item differently: 46% 
of the control group, 86% of the high-fidelity simulation group, and 83% of the 
virtual environment simulation group gave it a positive score. 

Discussion 
Interactive forms of learning have been shown to be superior to passive 
when attempting to alter behavior (1). Although all three conditions of our study 
had the potential to change teamwork and communication skills, those taught with 
interactive methods (e.g., MBS or VE) had greater skill retention. There is no 
evidence to suggest long-term retention of teamwork skills in the lecture-based 
group. Unfortunately, the study was underpowered to make a definitive conclusion. 
Despite this limitation, the degree of improvement associated with VE was similar to 
that of MBS. If it is true that VE training leads to better retention of teamwork and 
communication skills over time, it implies that the learners are better able to 
make connections between what they experience in the interactive training and 
application to their day-to-day practice---allowing them to continue to practice 
beyond the short, formal, interactive training period.  

It is interesting to note that knowledge improvements seemed short lived, but 
skill improvements seemed to be maintained over time. This suggests that 
participants do improve behavior even if their recall of specific team skill names, 
such as “call-out” or “SBAR,” may degrade. This might represent a limitation of our 
knowledge survey. If this is a reproducible finding, it would suggest that studies of 
teamwork and communication that rely solely on knowledge may be inadequate 
without also measuring changes in behavior. 

With respect to secondary objectives, we identified a skills “ceiling effect” 
for participants who pre-tested high. The top 18% showed no improvement over 
time. The negative correlation between pre-test score and degree of improvement 
showed that individuals with more “room for improvement” did improve more following 
training. The greatest rates of improvement were on the order of 20% on the SAFE-
Teams scale, with a median improvement on the order of 10%. This brings to light the 
question of, in this day of shrinking resources, whether individuals should be 
screened and intervention offered only to those who could benefit from training (e.g., 
low pre-test scorers). 

It is not clear whether longer training sessions or different approaches to training 
(e.g., coaching) might lead to greater gains. It is expected that this would be the case. 

One must interpret our findings cautiously. Our participant pool was limited to a 
subset of learners from medicine and nursing (residents and advanced practice 
nurses). One must be careful to generalize our findings to the continuum of 
healthcare; what is beneficial for advanced practice nurses may not be 
beneficial for baccalaureate nurses. More research investigating the applicability of 
this form of learning across the healthcare continuum is still needed. 
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Significance and Implications 

Based on these preliminary data, there appears to be enough evidence to continue to 
pursue the use of VEs for team training as a scalable, distributable alternative to MBS.    
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Total Enrollment Report:  Number of Participants Enrolled to Date (Cumulative) By Ethnicity and Race 

Ethnic Category Females Males
Unknown or not 

reported Total
Hispanic or Latino 0 0
Not Hispanic or Latino 25 14 39
Unknown (individuals not reporting ethnicity) 1 0 1
Ethnic Category: Total of All Participants* 25 14 39

Racial Categories Females Males
Unknown or not 

reported Total
American Indian/Alaska Native 
Asian 2 3 5
Native Hawaiian or Other Pacific Islander 0 0
Black or African American 3 1 4
White 20 10 30
More than one race 0
Unknown or not reported 0
Racial Categories: Total of All Participants * 25 14 39

*The ethnic category total must equal the racial categories total.
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