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The purpose of this study was to determine if third-year medical students participating in a
mandatory 12-week simulation course perceived improvement in decision-making, com-
munication, and teamwork skills. Students participated in or observed 24 acute emergency
scenarios. At 4-week intervals, students completed 0-10 point Likert scale questionnaires
evaluating the curriculum and role of team leader. Linear contrasts were used to examine
changes in outcomes. P-values were Bonferroni-corrected for multiple pairwise compar-
isons. Student evaluations (n = 96) demonstrated increases from week 4 to 12 in educational
value (p = 0.006), decision-making (p < 0.001), communication (p = 0.02), teamwork (p =
0.01), confidence in management (p < 0.001), and translation to clinical experience (p <
0.001). Regarding the team leader role, students reported a decrease in stress (p = 0.001)
and increase in ability to facilitate team function (p < 0.001) and awareness of team build-
ing (p = <0.001). Ratings demonstrate a positive impact of simulation on both clinical man-
agement skills and team leadership skills. A simulation curriculum can enhance the ability
to manage acute clinical problems and translates well to the clinical experience. These pos-
itive perceptions increase as the exposure to simulation increases.
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INTRODUCTION

High-fidelity mannequin simulation
provides medical students the opportunity
for observation, evaluation, and feedback
that may not occur in the clinical setting. A
high-fidelity simulator, such as the Laerdal
SimMan® 3G (Laerdal, Stavanger, Nor-
way), is a mannequin paired with a patient
monitor and laboratory results display that
allows learners of all levels in health care to
simulate the interactions with and treatment
of a real patient. The mannequin can be pro-
grammed to carry out specific states that
mimic illness and injury. A microphone in
the mannequin’s mouth, connected to the
control room, permits communication.
These high-fidelity simulators allow learn-
ers to listen to breath sounds, heart sounds,
check pupillary response to light, and have a
built-in physiologic airway. Learners can
perform advanced airway management, in-
sert thoracostomy tubes, foley catheters, and
palpate pulses whose strength corresponds
to the blood pressure of the simulated pa-
tient. Treatment with medications or proce-
dures leads to standardized physiologic
responses in the patient’s clinical status that
can be programmed for a specific illness.
Such high-fidelity simulators are often uti-
lized in the training of medical students.

In the clinical environment, medical
students have few opportunities to be the
primary provider for critically ill patients, to
initiate difficult conversations with patients
and families, or to lead a health care team in
caring for a patient. However, the transition
from student to intern is abrupt and places
new demands on a junior physician, who
may be expected to care for a critically ill
patient independently. This challenge is not
only stressful to the intern but also poten-
tially unsafe for the patient [1-3]. Simulation
provides a unique and safe environment for
students to practice these important skills
and for faculty to devote undivided attention
to observation and feedback.

At Yale School of Medicine in 2006-07,
the lead author of this study (LVE) designed
and implemented a mandatory clinical sim-
ulation curriculum for third-year medical
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students during a 12-week Surgery/Emer-
gency Medicine/Anesthesia clerkship. Now
in its eighth year, more than 700 students
have participated in this simulation course.
Three of the co-authors (KLD, JWB, and
AT) are core simulation faculty members
whose primary academic responsibility has
been participating in designing the clinical
scenarios and running simulation sessions.
RJG, a member of the Surgery faculty, has
helped to design the scenarios and partici-
pates in the course as both a debriefer and a
clinical expert. Each week there are three 1-
hour sessions with two teams and eight stu-
dents per session. The authors undertook
this study to determine student perception of
the educational value of this comprehensive
simulation curriculum, integrated into a
third-year clinical clerkship.

Our objectives were to determine if stu-
dents perceived improvement in decision-
making, communication, and teamwork
skills over the duration of the course. In ad-
dition, we sought to determine the students’
degree of enhanced confidence in their acute
clinical problem-solving and team-building
skills as well as their perception as to the ex-
tent to which their simulation-based skills
translate to clinical experiences in the hos-
pital setting.

METHODS

Study Design

This was a prospective study conducted
at a U.S. medical school during the 2011-12
academic year. This study received a waiver
of consent from our institutional review
board. Third-year medical students who
were enrolled in a mandatory 12-week sim-
ulation curriculum during which they man-
aged and/or observed 24 acute emergency
medicine or surgical scenarios were in-
cluded in the study. Students received a 2-
hour orientation prior to the start of the
simulation curriculum. During this orienta-
tion, students signed confidentiality agree-
ments, had the objectives of the course
reviewed, and received a hands-on orienta-
tion to the Laerdal SimMan® 3G, the simu-
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DEBRIEFING

Figure 1. Flow of
Simulation Ses-
sion. During each
60-minute simula-
tion session, four
students (Team A)
participate in a 15-
minute simulation
while four students
observe (Team B).
Students then
switch roles for a
second 15-minute
simulation sce-
nario. All eight stu-
dents then
participate in a 30-
minute debriefing
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lation room, and all of its capabilities and
supplies. In addition, grading for the simu-
lation part of the course was explained.
Grading for simulation was based on partic-
ipation and timeliness; the nature and qual-
ity of the clinical decision making did not
affect a participant’s grade. All simulation
sessions were conducted in Yale Emergency
Medicine’s simulation center, which closely
mimicked an emergency department patient
room but was separated by a one-way mirror
from a control room from which the simula-
tor was controlled and the student teams ob-
served. Equipment used for each scenario
mirrors that which was used in the Adult
Emergency Department. For example, all
advanced airway equipment, code cart med-
ications, and foley catheters were the same
as students encountered in our hospital. All
supplies needed for each case were readily
available, and their locations were reviewed
during orientation.

Scenario Generation

All scenarios were based on actual
cases encountered by the authors in the
Emergency Department. Students were ex-
posed to the actual presentation of the pa-
tient, experiencing the true vital signs,
laboratory values, physical exam findings,
and family member interactions that mim-

icked those experienced by the primary
provider for that patient when seen in the
Emergency Department. This contributed to
the realism of the case. Each case was
anonymized and programmed so that stu-
dent actions would yield physiologic re-
sponses seen in the actual patient.

Faculty Roles

Each simulation session included four
faculty/resident participants: the coordina-
tor, facilitator, expert, and debriefer. The co-
ordinator was an emergency medicine
faculty member with simulation expertise
(LVE, KLD, JWB, AT) who operated the
computer-based simulation from behind a
one-way mirror and provided the patient’s
“voice” by communicating through a
speaker in the mannequin’s mouth. A senior
level emergency medicine (EMt) resident
(ACC) functioned as the facilitator in the
simulation laboratory and played the role of
“nurse,” “family member,” and/or “emer-
gency medical service provider.” The EM
resident facilitated the flow of the scenario,
provided requested laboratory data, electro-
cardiography, and relevant radiography, and
prevented students from becoming side-
tracked or misinformed by imperfections in
the simulated environment. The faculty ex-
pert had clinical expertise in the topics being



578

covered during the session. During each sce-
nario, the assigned team leader requested a
consultation from a specialist; the faculty
expert received this consultation and re-
sponded as if a resident or fellow were re-
questing the consult, offering help or asking
for additional information where appropri-
ate. An additional faculty member func-
tioned as the debriefer, focusing on
observation, facilitating student self-reflec-
tion, and providing feedback regarding team
leadership and communication with team
members, patients, and the patient’s family.

Student Roles

Students attended weekly 1-hour ses-
sions for 12 weeks. Four students at a time,
with one student acting as team leader, par-
ticipated in one scenario, while a second
group of students observed from behind a
one-way mirror. Groups then switched roles
(Figure 1). Each student functioned as a
team leader three times over the course of
the 12 weeks — once each during the first 4
weeks, the middle 4 weeks, and the final 4
weeks. Each team leader was responsible for
calling an expert consultant during the sce-
nario and discussing the patient’s diagnosis
with the patient and/or a family member as
well as answering questions from the patient
regarding diagnosis and prognosis.

Debriefing

At the conclusion of each week’s ses-
sion, students participated in a debriefing
session involving two faculty members; the
faculty expert discussed critical actions re-
lated to clinical management, and one of the
faculty debriefers (LVE, RJG, KLD, JWB,
or AT) discussed team interactions as well
as leadership and communication skills. In
addressing communication, special empha-
sis was placed on the consultation with the
faculty expert and the discussion with the
simulated patient and family members. Dur-
ing the consultation, students learned the im-
portance of introducing themselves,
providing a diagnosis, conveying the stabil-
ity of the patient, and stating the purpose of
the call, all in the first sentence of the con-
sult. In the discussion with the patient, em-
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phasis was placed on keeping the patient
well informed about their progress and the
plan, using appropriate and easily under-
stood language conveyed in a supportive
and empathetic manner, and asking the pa-
tient if he/she had any additional questions.

Student Questionnaire

At the conclusion of the sessions at
weeks 4, 8, and 12, each student completed
an anonymous questionnaire with responses
scored on a 0-10 point Likert scale. Student
responses about the simulation curriculum
included educational value of participating
in the course, development of decision-mak-
ing skills, development of communication
skills, development of teamwork skills, en-
hanced confidence in managing acute med-
ical problems, and translation to clinical
experience in the hospital setting. Student
responses to functioning as the team leader
included the number of hours spent prepar-
ing for the scenario, the stress level as team
leader, the ability to facilitate effective team
function, and the awareness of team build-
ing skills.

Statistical Analysis

Statistical analysis was performed by
one of the co-authors (JDD) using repeated
measures mixed model analysis. Linear con-
trasts were used for pairwise comparison of
outcomes at each timepoint. The models in-
cluded a fixed effect for time and a random
subject effect. P-values were Bonferroni-
corrected for multiple pairwise comparisons.
Data are expressed as least squares means
and standard errors. All analyses were per-
formed using SAS V 9.2 (Cary, NC).

RESULTS

Over the course of the year, surveys
were administered to each group at 4 week
intervals (N = 95 for weeks 4 and 12, N =
71 for week 8). Students completed the sur-
vey prior to leaving the simulation center
these weeks. The survey was not adminis-
tered to one group during week 8§ of one of
the 12-week blocks of the study. During
weeks 4 and 12, there was a 100 percent re-
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Table 1. Summary of student responses regarding clinical simulation cur-

riculum.

Mean*SD Change from week 4 to week 12 (P value)
Educational Value
Week 4 8.48+£0.14 0.40 + 0.14 (<0.01)
Week 12 8.88£0.14
Enhanced confidence in managing acute medical problems
Week 4 7.84 +0.15 0.87 + 0.17 (<0.001)
Week 12 8.71+£0.15
Translation to clinical experience in the hospital
Week 4 7.33+0.17 0.97 +0.19 (<0.001)
Week 12 8.31+0.17
Development of decision-making skills
Week 4 8.49 £0.13 0.47 + 0.13 (<0.001)
Week 12 8.97 £0.13
Development of communication skills
Week 4 8.25+0.14 0.41 +0.17 (0.02)
Week 12 8.66 £ 0.14
Development of teamwork skills
Week 4 8.43+0.13 0.38 £ 0.15 (0.01)
Week 12 8.81+0.13

Mean values based on a 0-10 Likert scale

sponse rate, and during week 8, there was a
75 percent response rate.

Educational Value

Student evaluations of the course
demonstrated a statistically significant in-
crease in perceived educational value of
0.40 + 0.14 from week 4 (8.48 + 1.48) to
week 12 (8.88 £ 1.34) (P < 0.01) (Table 1).
In addition, student ratings from week 4 to
week 12 increased in the following areas:
clinical decision-making skills increased by
0.47+£0.13 (P <0.001); teamwork skills in-
creased by 0.41 £0.17 (P=0.02); and trans-
lation to clinical experience in the hospital
increased by 0.97 +0.19 (P < 0.001).

Team Leader

Over the 12-week course, student rat-
ings of their ability to facilitate effective
team function increased by 1.33 +0.21 (P <
0.001) (Table 2). They also reported an in-
creased awareness of team building skills by
0.73 £0.18 (P <0.001). The reported stress
level of being team leader decreased by 1.03

+0.29 (P=0.001). Time spent preparing for
the team leader role averaged approximately
3 hours (3.16 = 0.20 hours at week 4, 2.95 +
0.20 hours at week 12) and did not change
significantly between weeks four and 12 (P
=0.213).

DISCUSSION

Simulation technology has gained
widespread acceptance in the training of
health care professionals and is felt to be an
effective educational medium [4]. Research
continues into the educational outcomes of
simulation-based teaching as it becomes
more commonly adopted by medical schools
[1,5-7]. Several institutions have published
descriptions of simulator-based curricula fo-
cused on the educational needs of medical
students during their clinical years [5,8-10].
Simulation-based education has even been
incorporated into first-year basic science
courses [11].

Despite this, very little has been pub-
lished regarding either the incorporation of
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Table 2. Summary of student responses regarding role of team leader.

Mean*SD

Change from week 4 to week 12 (P value)

Stress level as team leader

Week 4 6.04 +0.26
Week 12 7.07 £0.25
Ability to facilitate effective team function
Week 4 6.79+£0.16
Week 12 8.13+0.15

1.03 +0.29 (0.001)

1.33 £ 0.21 (<0.001)

Increased awareness of team building skills

Week 4
Week 12

7.52+0.15
8.25+0.15

0.73 + 0.18 (<0.001)

Mean values based on a 0-10 Likert scale

high-fidelity mannequin simulation into un-
dergraduate medical education or the stu-
dents’ perception of this educational
medium. The existing studies describe cur-
ricula with few simulation encounters or
lack longtitudinal data [10,12,13]. There is
no literature that examines student responses
to the role of team leader in a simulated re-
suscitation.

Our longitudinal, 12-week simulation
course has been a required part of our third-
year medical school curriculum since 2006
and provides a unique opportunity to assess
both feasibility and effectiveness of a con-
temporary and comprehensive experience in
the simulation-based clinical education of
medical students.

Based on the results of our study, a com-
prehensive simulation program of this size
and duration is well received by third-year
medical students. The reported educational
value of the course increased with immersion
over several months. This longitudinal fea-
ture is one that separates it from published de-
scriptions of other medical school simulation
programs. This type of program provides stu-
dents with enhanced confidence in clinical
management and translates well to their ex-
perience in the hospital. Students reported a
tangible enhancement of their decision-mak-
ing skills and felt that their ability to effec-
tively manage a team improved significantly
over the course. This is coupled with the fact
that students also reported a decreasing
amount of stress when faced with challeng-
ing, time-sensitive critical care decisions.

Increasingly, medical schools have rec-
ognized the educational value of longitudi-
nal educational experiences for their
students. Rather than provide isolated learn-
ing experiences in simulation, we have
sought to create a longitudinal program with
continued exposure to simulation over 3
months. This can pose a difficult scheduling
challenge for educators during the clinical
years. We have addressed this challenge in
several ways, some of which may be gener-
alizable to other medical schools.

First, the simulation course occurs at
the same time weekly so that students, resi-
dents, and faculty are aware that students
will be excused from their clinical responsi-
bilities during 1 hour of one afternoon per
week. We are able to accomplish this even
though our clerkship includes emergency
department shifts and operating room as-
signments — two clinical experiences with
less scheduling flexibility than other clerk-
ships. The students are never scheduled for
emergency department shifts during their
simulation time, and every surgical attend-
ing is made aware that students are to be ex-
cused from the OR at the specific time each
week. The success and durability of the
course has been dependent on the commit-
ment of the faculty based on the time-effi-
cient and unique teaching experience and the
positive response of the students to this in-
novative approach to learning.

Second, the longitudinal experience
provides an opportunity for meaningful
growth and focused feedback. Such longitu-
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dinal experiences can be developed at other
schools by creating courses that bridge dif-
ferent specialties and departments; at our in-
stitution, we accomplished this by having
surgery and emergency medicine integrated
into a 12-week clerkship block.

There are several limitations to this
study. First is that it relies on medical stu-
dent self-assessment, and thus may not re-
flect true clinical strengths and weaknesses.
Whether the increase in self confidence that
medical students report actually translates to
improved performance in clinical medicine
was beyond the scope of this study. Our
study did not compare the students’ self-as-
sessment to the assessment of students by
the faculty. This would be an interesting fol-
low-up study in further examining the va-
lidity of the student self-assessment.
Another limitation of this study is that it in-
cluded only a single institution and therefore
may not be generalizable. In addition, stu-
dent ratings related to the team leader role
may have been affected by the proximity of
the time they filled out the evaluation to the
time that they last acted as team leader.

In summary, we developed a compre-
hensive simulation course with a particular
focus on communication skills and team
leadership as a mandatory part of a 12-week
clinical clerkship and demonstrated that it is
well-received by medical students. Students
perceive both an educational and a clinical
benefit from this simulation program, which
is supported by their evaluations of the
course. Future studies designed to determine
if medical students perform better in the
clinical setting after simulation training are
needed to determine the ultimate value of
this type of course.
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