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team training for medical and nursing students
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and Per Hjortdahlc

aDepartment of Health Management and Health Economics, Institute of Health and Society, Faculty of Medicine, University of Oslo, Oslo, Norway;
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University College of Applied Sciences, Oslo, Norway; eInstitute of Clinical Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway; fThe
Intervention Centre, Oslo University Hospital, Oslo, Norway

ABSTRACT
High quality care relies on interprofessional teamwork. We developed a short simulation-based course
for final year medical, nursing and nursing anaesthesia students, using scenarios from emergency
medicine. The aim of this paper is to describe the adaptation of an interprofessional simulation course
in an undergraduate setting and to report participants’ experiences with the course and students’
learning outcomes. We evaluated the course collecting responses from students through questionnaires
with both closed-ended and open-ended questions, supplemented by the facilitators’ assessment of
students’ performance. Our data is based on responses from 310 students and 16 facilitators who
contributed through three evaluation phases. In the analysis, we found that students reported emotional
activation and learning outcomes within the domains self-insight and stress management, understand-
ing of the leadership role, insight into teamwork, and skills in team communication. In subsequent
questionnaire studies students reported having gained insights about communication, teamwork and
leadership, and they believed they would be better leaders of teams and/or team members after having
completed the course. Facilitators’ observations suggested a progress in students’ non-technical skills
during the course. The facilitators observed that nursing anaesthesia students seemed to be more
comfortable in finding their role in the team than the two other groups. In conclusion, we found that an
interprofessional simulation-based emergency team training course with a focus on leadership, com-
munication and teamwork, was feasible to run on a regular basis for large groups of students. The
course improved the students’ team skills and received a favourable evaluation from both students and
faculty.
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Introduction

High quality care relies increasingly on interprofessional
teams, however reviews have shown that implementation of
interprofessional education (IPE) in undergraduate education
lags behind (e.g. Abu-Rish et al., 2012; Gilligan, Outram, &
Levett-Jones, 2014). The Institute of Medicine as well as
current guidelines in emergency medicine state that all health
professionals should be trained to deliver patient-centered
care as members of interprofessional team (Greif et al.,
2015; Greiner & Knebel, 2003). The Institute of Medicine
(2015) further emphasized the importance of IPE in their
consensus report on measuring the impact of IPE calling for
more research to strengthen the evidence base and study the
impact on patient outcomes.

The literature is abundant with reports that situational
awareness, efficient communication and leadership, often
referred to as “non-technical skills”, are essential factors in
well-functioning trauma teams (Cole & Crichton, 2006;

Hjortdahl, Ringen, Naess, & Wisborg, 2009; Hoyer,
Christensen, & Eika, 2009; Kohn, Corrigan, & Donaldson,
2000; The Joint Commission, 2015). Simulation studies also
suggest that effective communication and non-technical
skills in teams during diagnostic processes leads to quicker
and more correct diagnosis, an increase in completed clin-
ical tasks and quicker surgical crisis resolution (Doumouras
et al., 2017; Shrader, Kern, Zoller, & Blue, 2013; Tschan
et al., 2009). Effective teamwork skills have indeed been
associated with more effective real world medical manage-
ment of emergencies (Cooper & Wakelam, 1999; Westli,
Johnsen, Eid, Rasten, & Brattebø, 2010). In retrospective
analyses of real clinical events lack of clear leadership and
poor communication have been found to be a factor in 70%
of perinatal deaths and injuries in acute pediatric situations
and the main factor in almost half of 73 examined fatal
medical events from a range of specialties (Thomas et al.,
2007; Uramatsu et al., 2017).
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Simulation-enhanced IPE has been advocated as part of the
solution to the above mentioned patient safety challenges
(Palaganas, Epps, & Raemer, 2014; Wong, Gang, Szyld, &
Mahoney, 2016). In general, simulation is increasingly used in
education of healthcare professionals as shown in several surveys
(Bagnasco et al., 2014; Ericson, Masiello, & Bolinder, 2012; Lateef,
2010; Nestel et al., 2011; Stewart, Kennedy, & Cuene-Grandidier,
2010). Systematic reviews have shown that well-integrated simula-
tion with a focus on feedback and debriefing facilitates learning of
both technical and non-technical skills inmedical education (Fung
et al., 2015; Issenberg, McGaghie, Petrusa, Lee Gordon, & Scalese,
2005; Motola, Devine, Chung, Sullivan, & Issenberg, 2013). Team
training and simulation exercises have also been shown to be
effective in teaching non-technical skills in postgraduate educa-
tion, bothwith regards to interpersonal skills, e.g. communication,
team working and leadership, and cognitive skills, e.g. situational
awareness, planning, decisionmaking and taskmanagement (Boet
et al., 2016; Hinde, Gale, Anderson, Roberts, & Sice, 2016;
Hunziker et al., 2010; Morey et al., 2002; Shapiro et al., 2004;
Stephens, Hunningher, Mills, & Freeth, 2016; Yee et al., 2005).
Despite this evidence, at the time of the implementation of the
course, whichwe report on in this paper, reviews of IPE foundonly
one and four studies, respectively, reporting using simulation in
pre-licensure education (Reeves et al., 2011; Zhang, Thompson, &
Miller, 2011). Likewise, the importance of non-technical skills to
avoid medical errors has generally not been given priority in the
curricula of health professions as found by several authors
(Chakraborti, Boonyasai, Wright, & Kern, 2008; General Medical
Council, 2013; Lo, 2011). Fortunately, more recent reviews of
simulation-based IPE finds increasing interest and a steadily
increasing number of high-quality studies with the majority of
the pre-licensure IPE studies published after 2010 (Palaganas,
Brunette, & Winslow, 2016; Reeves, Fletcher, et al., 2016; You,
Malik, Scott, & Fung, 2017).

Background

The Faculty of Medicine at the University of Oslo and the
Department of Nursing at Oslo and Akershus University
College of Applied Sciences decided to implement a one-day
team training course for medical students, nursing students
and students in nursing anaesthesia, in which high-fidelity
simulation was used to train team skills in an emergency
medicine setting. The main aim of this paper is to describe
the adaptation and implementation of the BEST (Better and
Systematic Team Training) course to students (Student-BEST)
and to report the participants’ experiences and the students’
learning outcomes.

The student-BEST course

This course was developed by faculty from the University of
Oslo and the Oslo and Akershus University College of
Applied Sciences. The BEST-approach widely used in post-
graduate training in Norway was originally developed to pro-
vide systematic training of team skills for fully licensed
members of trauma team in the workplace, so it was necessary
with adjustments to the undergraduate setting (Wisborg,
Brattebø, Brattebø, & Brinchmann-Hansen, 2006; Wisborg,

Brattebø, Brinchmann-Hansen, Uggen, & Hansen, 2008).
We reduced complexity in the student teams by reducing
the number of professions present to three: medical and
nursing students and student in nursing anaesthesia. This
was also convenient from a logistical perspective and helped
ease the matching of timetables of all students. The original
BEST-approach also incorporated in-situ simulations using
low-fidelity manikins. The students did not have a common
workplace and the course was therefore carried out in the
practice floor/simulation floor at the University College in
contrast to the workplace resuscitation rooms. The pilot
rounds indicated that using high-fidelity manikins allowed
teams to engage more rapidly in the simulations. Research
supports using high-fidelity simulations in inexperienced par-
ticipants (Maran & Glavin, 2003), and we thus adapted the
course to use high-fidelity manikins (SimMan and Resusci
Anne Skilltrainer, Laerdal Medical, Stavanger, Norway) allow-
ing for full clinical examination of blood pressure, respirations
sounds, cardiac rhythms as well as possibilities for standard
resuscitative procedures. Personnel from the Foundation for
BEST contributed with didactic advice during the initial plan-
ning stages and pilots.

The students

The course was piloted in several rounds and was subse-
quently implemented in full scale as a mandatory course for
medical students and students in nursing anaesthesia, supple-
mented by voluntary enrolment of nursing students. Both
medical and nursing students were at the time of the course
only a few weeks away from final exams and within
1–2 months would be taking their first jobs with independent
responsibility, albeit in junior positions. The students in nur-
sing anaesthesia were also between a few weeks and half a year
before being fully licensed nurse anaesthetists after which they
would typically go on to work with full responsibility in
intensive care and operating room environments providing
anaesthesia to patients, including advanced airway manage-
ment and pre-, per- and postoperative monitoring of patients
undergoing surgery. Generally working independently in low
risk patients and commonly in close collaboration with anaes-
thetist doctors in higher risk/more complicated cases. All
students in nursing anaesthesia would have between 2 and
4 years of experience working as registered nurses before
being admitted to the nurse anaesthetist master program.

Facilitators and logistics

All Student-BEST facilitators had clinical and teaching experi-
ence with trauma and emergency medicine, and they completed
a three-hour workshop on the BEST-principles of simulation
and debriefing before the pilot rounds. Each team consisted of 4
medical students, 2–3 nursing students and 0–2 students in
nursing anaesthesia. Each team performed four video-recorded
simulations in real time without interruptions. All videos were
deleted in the presence of the team at the end of each debriefing
session. Two facilitators, one from each institution, remained
stationary at each station to run the simulation and debriefing,
while the team rotated from station to station. The facilitators
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were allowed to adapt the difficulty level of the clinical scenario
to the performance of the team during the simulation as the
main objective of the simulation was to provide a realistic
setting for the team to interact within and not to test technical
skills specifically. On each course day five teams participated in
four 60 minutes sessions consisting of simulation (15–20 min-
utes) immediately followed by debriefing (40–45 minutes),
alternating with four interactive lecture sessions of 30 minutes
including an evaluation session. All lectures were focused on the
interprofessional aspects of the day, including roles in the team,
communication between team members, leadership and tools
for efficient teamwork. The course day is described in detail in
Appendix 1 (online supplementary file).

The role as team leader rotated and was assigned to a new
medical student in the team in each simulation. After each
simulation facilitators led a structured debriefing session,
using the video recording of the team performance as a resource
for reflection in the team, focusing on communication, leader-
ship and intra- and interprofessional collaboration. All team
members were invited to contribute, and members with less
“formal” influence in the team were asked to comment first, e.g.
nursing students commenting before nursing anaesthesia stu-
dents, who spoke before medical students. The team leader
invariably spoke last. At the end of each debriefing each indivi-
dual teammember had to state an area for improvement. Efforts
were made to make each consecutive simulation slightly more
challenging to enhance the principle of spiral learning. The
course, when made mandatory, was taught five days in a week
allowing for a capacity of 100 medical students, 50–75 nursing
students and 25–50 nursing anaesthesia students per semester.
The practice floor at the University College already had all
necessary technical facilities making manpower the largest cost
contributor as each day 10 facilitators were present to run the
five stations, and in addition one extra technician were readily
available to solve technical troubles should they occur, as well as
setting up and resetting stations between simulations.

Methods

After the implementation of the program we chose a
post-intervention study design to gather questionnaire
data from a total of 310 students and 16 facilitators. The
first evaluation phase involved an exploration of students’
learning outcomes, which was used iteratively to develop a
questionnaire that was used in the second phase. In the
third phase, we collected data from facilitators.

Data collection

In the first phase, a total of 145 students (101medical students and
44 nursing students) received a questionnaire in which they were
asked to note their profession and write free-text responses to
three open-ended questions: “What was your experience from the
simulation and debriefing sessions?”, “What were your thoughts
during the course?”, and “What did you learn?” Students in
nursing anaesthesia did not participate in this cycle as the
University College did not have a graduate class this semester.

The questionnaires used in the second and third phases were
developed, evaluated and revised for face validity by three of the

authors (RBJ, SFG and JCF). The questionnaires were deliber-
ately focused on the main learning objectives in the course
including communication, leadership and teamwork.

In the second phase, a total of 165 students (98 medical
students, 23 students in nursing anaesthesia, 44 nursing stu-
dents) responded to a 25-items questionnaire with answers on
a 5-point Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). Students’ responses were collected using an
electronic polling system (Turningpoint, Turning
Technologies, Youngstown, Ohio).

In the final phase, 16 out of 20 facilitators returned an
electronic questionnaire in an in-house developed online data
collection tool. The questionnaire included 12 statements
about the facilitators’ experiences with the course, students’
team performance, and other aspects of simulation as a teach-
ing modality, with answers on a 5-point Likert scale, ranging
from 1 (strongly disagree) to 5 (strongly agree).

Data analysis

We used systematic text condensation (STC), a method for
cross-case thematic analysis for the students’ free-text responses
(Malterud, 2012). We read the text to obtain an overall impres-
sion of students’ responses and self-assessed learning outcomes,
identified parts of text (meaning units), representing aspects of
responses and learning, coded these, condensed the contents of
each of the coded groups (emotional activation, self-insight and
stress management, understanding of the leadership role,
insight into teamwork, and skills in team communication),
and summarized the contents of these. Three authors were
involved in the analysis (RBJ, SFG and JCF). Illustrative quotes
were translated from Norwegian to English.

The SPSS statistics package version 21 (IBM, New York, NY)
was used to calculate descriptive statistics from the quantitative
questionnaires. A Kruskal-Wallis test was used to determine if
differences were significant between students with different pro-
fessional backgrounds. Pairwise comparisons were performed
using a Dunn’s (1964) procedure with a Bonferroni correction
for multiple comparisons. Statistical significance was assumed
for p < 0.05.

Ethical considerations

All participants were informed that the data would be used to
evaluate the course, and might be published. Our data collec-
tion was part of the regular quality assurance of teaching at
the University of Oslo and the University College, and the
project approved by the educational leadership. We did not
collect personal identifiable data that would have required
approval from the Data Protection Official for Research.

Results

Phase 1: students’ free-text comments

In the analysis of these data, we found that students reported
emotional activation and learning outcomes within four
themes: Self-insight and stress management, understanding
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of the leadership role, insight into teamwork, and skills in
team communication.

Students described the emotional activation they experi-
enced in the simulations in different ways. Positive descriptions
included “exciting”, “fun”, “want to try more”, “inspiring”,
“fantastic”, and “feeling of mastery”. Among negative emotions
mentioned by students were “stressful”, “scary”, “challenging”,
“demanding” or “embarrassing”.

Self-insight and stress management were mentioned by
many students as a learning outcome. For example, one stu-
dent noted, “I became aware of the need to improve. In the
meantime, it was nice to see that I do other things well”
(medical student (M)). Students reported becoming aware
that they lacked situational awareness: “I think I disconnected
and acted by reflex or instinct. A lot of the time, I did not
think at all. I should probably reflect on this, for my own
sake” (M). Students reported that they learned to cope with
stress: “I learned to relate to acute, stressful situations, and
how I cope” (nursing student (N)).

Understanding more about the team leadership role was a
common theme, and students reported learning that leader-
ship was crucial in emergency teams: “A good leader is
important – then everyone can do their task well” (N).
Several students had learned that the team leader had to
step back, and “to use the team and the competency in it”
(M). Some students had learned that the leader had to stay
calm and keep oversight over the situation, and plan the next
step for the team: “The most difficult with being the leader is
to know what to do and what to order next” (M).

Students reported gaining insight into teamwork. A stu-
dent wrote: “Individual experience does not mean as much as
functioning like a team” (M). Students had learned the impor-
tance of sticking to their role instead of interfering with other
team members’ tasks. They also reported learning how to be
proactive in their role: “I reflected on how much a nurse can
prepare and make ready in advance” (N).

Students reported learning the value of communication
techniques such as “closed-loop” and doing situational sum-
maries with loud and clear messages. Students had observed
the effects of poor communication from both leaders and
team members: “It was difficult to give clear messages when
I was unclear about the treatment plan” (M). Persistent use of
the receiver’s name or role was always noted as valuable. They
reported learning the importance of communication with the
patient: “Listen to the patient first - as the patient can lose
conscience!” (M)

Phase 2: student questionnaires

The students responded positively to most statements on the
questionnaire (Table 1). The didactic lecture on debriefing
and feedback was valued higher by nursing students com-
pared with medical students. Medical students found the
feedback from facilitators less useful than the nursing stu-
dents. There were no significant differences between the two
groups for questions concerning communication, though it is
worth noting that the question relating to the five-step asser-
tive statement process (Appendix 1 - online supplementary
file) received the lowest mean score of 3.5. Medical students’

scores were significantly higher on questions regarding leader-
ship and the students in nursing anaesthesia found the use of
role-tagged vests more useful than the medical students.

Phase 3: facilitator questionnaires

The facilitators generally agreed that students’ skills in leader-
ship and communication improved during the day of simula-
tion (Table 2). The facilitators reported that students mastered
the challenges, and scored performances of nursing anaesthe-
sia students higher than other professions with a score of 4.8
vs. 4.3 (medical students) and 3.8 (nursing students). The
facilitators also found that nursing anaesthesia students
struggled less with finding their role with mean scores of 2.3
vs. 3.2 (medical students) and 4.1 (nursing students).

Discussion

As presented above, we found in the free-text data that stu-
dents reported experiencing a high degree of emotional acti-
vation during the simulation exercises. Such emotional
activation or arousal in the participants is a common finding
in simulation studies (Clarke et al., 2014; Meurling, Hedman,
Sandahl, Fellander-Tsai, & Wallin, 2013; Murray & Foster,
2000). Emotional arousal may be viewed as a desired feature
as it has been shown to facilitate long-term learning in both
animal and human studies through amygdala involvement,
however it is also known that too much stress may affect
memory retrieval negatively (Cahill & McGaugh, 1998;
Vogel & Schwabe, 2016). Our finding of both negative and
positive reactions highlights this paradox that must be taken
into account when deciding how much stress to put in to a
simulation scenario. This might be subject for further
research, especially as other researchers have shown that stu-
dents will react differently to the same simulation experience
depending on personal factors such as previous clinical or
simulation experience and their role in the team (Clarke
et al., 2014).

We also found that students strongly agreed that brief-
ings, summaries and closed-loop communication were
important, and they reported having gained insights about
communication, teamwork and leadership. Most impor-
tantly, they believed they would be better leaders of teams
and/or team members after having completed the course.
These findings were further confirmed by the facilitators’
observation of progress in students’ non-technical skills
during the course. Our findings are in line with findings
using the BEST methodology in postgraduate education
(Wisborg et al., 2006).

The facilitator data suggest differences between profes-
sional groups, and that nursing anaesthesia students seemed
to be more comfortable in finding their role in the team than
the two other groups. These intergroup differences in role
functioning may reflect two aspects of the student groups.
First, nursing anaesthesia students were usually assigned to
their regular and clearly defined role in charge of airway
management. For the nursing students, the initial instruc-
tions were often less clear, such as “helping the examining
doctor with equipment”. Second, nursing anaesthesia
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students had requirements of clinical experience as regular
nurses before being admitted to study nursing anaesthesia
providing them with a broader experience base, while the
nursing students had clinical experience only through short-
term clinical work placements. We believe this difference
between the professions represented an added value to the
simulation scenarios as it mirrored the natural variability in
experience often seen in real clinical teams (Härgestam,
Lindkvist, Brulin, Jacobsson, & Hultin, 2013; Ringen,
Hjortdahl, & Wisborg, 2011). By being able to address how
to find their roles in a team during the simulation and the
debriefing, the students may hopefully gain knowledge on
how to better mitigate being either more or less experienced
than other team members in the future. We also believe it a
strength in general, that all students acted in their “native”
role and were not assigned a different role or profession,
which has been found previously to affect the ability of

participants to fully engage in a scenario (van Soeren et al.,
2011).

We found that medical students significantly agreed more
than the other professions to be better suited to lead future
teams, not unexpectedly as they were assigned the team leader
role during the simulations. However, the two other groups
were also positive to the statement about having learned how
to take leadership in teams. We believe this to be a highly
desirable finding, as both nurses and nurse anaesthetists will
often work in various team settings without doctors and be
called upon to take charge during medical emergencies.

Our experiences with our course suggest that interprofes-
sional team training is feasible in the undergraduate setting.
We believe several factors, outlined below, contributed to a
successful development and implementation of an interpro-
fessional course at our institutions, quite in line with factors
identified in a recent study from the Netherlands (de Vries-

Table 1. Results of students’ quantitative evaluation of the Student-BEST team-training course.

Total
(n = 165)

Nursing
students
(n = 44)

Students in
nursing

anaesthesia
(n = 23)

Medical
students
(n = 98)

Learning domains and questions
Mean
(SD)

Mean
(SD) Mean (SD)

Mean
(SD)

Kruskal-Wallis test
p-value

Teaching
1 It was useful to learn about treatment of acutely ill or injured patients in a

simulation setting compared to traditional lectures on the same topics
4.8 (0.4) 4.9 (0.3) 4.7 (0.4) 4.8 (0.4) 0.192

2 The lecture with demonstration/video of ABCDE was useful 4.5 (0.9) 4.8 (0.6) 4.6 (0.7) 4.3 (1.0) 0.003 (N. vs. M)
3 The lecture about leadership and communication gave me tools that I or my

team used during the day
4.0 (0.9) 4.1 (0.8) 3.8 (0.9) 4.0 (0.9) 0.254

4 The lecture about debriefing and feedback was useful 3.5 (1.2) 3.9 (1.1) 3.3 (1.2) 3.3 (1.2) 0.029 (N vs. M)
5 It was important that the team included participants from different health

professions
4.8 (0.5) 4.8 (0.6) 4.6 (0.6) 4.8 (0.5) 0.033 (A vs. N)

6 The feedback that we gave each other in the debriefing was useful 4.2 (0.7) 4.4 (0.5) 4.1 (0.7) 4.1 (0.7) 0.128
7 The feedback we got from the facilitators was useful 4.5 (0.6) 4.7 (0.5) 4.4 (0.7) 4.3 (0.6) 0.003 (N vs. M)

Communication
8 I learned something useful about communication in acute settings 4.7 (0.6) 4.8 (0.4) 4.6 (0.5) 4.7 (0.6) 0.093
9 I experienced in the simulations that it is important to use the time before

the patient arrives for a briefing
5.0 (0.1) 5.0 (0.0) 5.0 (0.0) 5.0 (0.1) 0.712

10 I experienced in the simulations that summaries by the leader or others
contributed positively to the teamwork

4.6 (0.7) 4.8 (0.5) 4.5 (1.0) 4.6 (0.7) 0.247

11 I experienced in the simulations that it was useful to document continuously 4.4 (0.8) 4.5 (0.8) 4.5 (0.7) 4.4 (0.8) 0.731
12 I experienced in the simulations that the communication was improved by

the “closed-loop” technique
4.8 (0.5) 4.7 (0.6) 4.8 (0.5) 4.8 (0.5) 0.658

13 I experienced in the simulations that unclear messages/communication lead
to poor teamwork

4.6 (0.6) 4.7 (0.6) 4.5 (0.7) 4.6 (0.7) 0.130

14 I have learned how to broach the subject to the leader without getting into a
conflict when I believe he/she is making a mistake

3.5 (0.9) 3.4 (0.9) 3.8 (1.0) 3.5 (0.9) 0.230

Leadership
15 I have learned something useful about how to take leadership in a team 4.2 (0.8) 3.7 (0.9) 3.8 (1.0) 4.5 (0.6) < 0.001 (N vs. M, A vs. M)
16 I have experienced situations today when it was difficult for the leader to

keep track of everything
4.5 (0.6) 4.5 (0.6) 4.5 (0.7) 4.6 (0.7) 0.542

17 I have learned how to make the leader good 3.9 (0.9) 3.7 (0.8) 4.1 (0.7) 3.9 (0.9) 0.269
18 I have experienced situations today where the leader was too passive 4.2 (1.0) 4.1 (0.9) 4.1 (1.1) 4.2 (1.0) 0.741
19 I have experienced situations today where the leader was too active 3.9 (1.2) 3.7 (1.3) 4.4 (1.1) 4.0 (1.1) 0.053
20 I believe I will be a better leader of teams after this course 3.8 (0.9) 3.3 (1.0) 3.3 (1.0) 4.2 (0.7) < 0.001 (N vs. M, A vs. M)

Teamwork
21 I have learned something useful about teamwork 4.8 (0.4) 4.8 (0.4) 4.5 (0.5) 4.8 (0.4) 0.024 (A vs. M, A vs. N)
22 I have experienced in the simulations that the use of a role-tagged vests is

important in trauma teams
4.3 (0.8) 4.4 (0.6) 4.7 (0.5) 4.1 (0.9) 0.004 (A vs. M)

23 I experienced in the simulations that position of team members in the room
is important for teamwork

4.3 (0.7) 4.4 (0.6) 4.5 (0.6) 4.2 (0.8) 0.147

24 This course contributed in making me feel more confident about teamwork in
the future

4.5 (0.6) 4.5 (0.5) 4.5 (0.5) 4.6 (0.6) 0.280

25 I believe I will perform better as a team member after this course 4.5 (0.5) 4.4 (0.5) 4.4 (0.5) 4.5 (0.5) 0.256

All questions were answered on a 5-point Likert scale ranging from strongly disagree = 1 to strongly agree = 5. If statistical significance was achieved (p < 0.05,
Bonferonni corrected for multiple comparisons), the significant pairwise comparisons are stated. Abbreviations: N = Nursing students, A = Students in nursing
anaesthesia, and M = Medical students.
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Erich, Reuchlin, de Maaijer, & van de Ridder, 2017): We
chose the established, and in Norway widely used, BEST-
methodology for team training and Student-BEST benefited
from assistance provided by the BEST-foundation in the
initial phases (Wisborg et al., 2006; Wisborg, Ronning, Beck,
& Brattebo, 2003). This familiarity with the BEST concept
among the faculty combined with a positive attitude to train-
ing non-technical skills helped gain momentum in the pilot
rounds. We think engagement of enthusiastic faculty from all
professional groups involved was crucial, as they were able to
influence how to make the course benefit their students dur-
ing course development. This founded a culture for mutual
respect and interprofessional cooperation, which has indeed
been identified as an important element in other successful
courses (Bridges, Davidson, Odegard, Maki, & Tomkowiak,
2011). Sufficient resources are crucial for simulation-based
courses, which are more resource demanding than didactic
lectures (Buckley et al., 2012). By starting with a small pilot
that provided “proof of concept”, positive reactions from
faculty and students subsequently made it easier to argue for
resources for a full-scale course. Arguably, we also benefited
from good timing as the course development coincided with
the implementation of a module on evidence-based medicine,
leadership and quality improvement (Frich, Gran, Vandvik,
Gulbrandsen, & Hjortdahl, 2012). Additionally, a restructur-
ing of the module in emergency medicine freed teaching
resources and a change of final exams for the medical students
to Objective Structured Clinical Exams called for more prac-
tical exercises.

Faculty development has been shown to be a crucial,
however often overlooked, element of successful IPE
courses (Egan-Lee et al., 2011; Motola et al., 2013; Reeves,

Pelone, et al., 2016). Initially, we held a facilitator workshop
with instructors from the BEST-foundation. Experienced
instructors from the foundation also observed simulations
and debriefings during the first cycles of the course and
provided feedback directly to the facilitators during breaks.
Later, we encouraged facilitators to attend external courses
by the BEST-foundation or other courses on non-technical
skills in simulation settings. Finally, when new and/or
inexperienced facilitators were introduced to the course
they were paired with experienced facilitators with formal
training in facilitation.

We acknowledge that our study has limitations. We have
relied on self-assessment data, and we did not objectively
measure improvement in team skills other than by observa-
tion from the facilitators. Thus, our findings fall in the first
two levels of Kirkpatrick’s (1996) outcomes model and it
would not be prudent to extrapolate the results with any
certainty to behaviour and improvement on patient out-
comes in the workplace. We used a purpose designed ques-
tionnaire in the second and third cycle which were validated
for face validity regarding the main learning objectives, but
not subjected to more formal validation by identifying
underlying components or internal consistency. We did try
to identify suitable questionnaires in the literature but, as
other authors have published, found them hard to find,
rarely fully validated and lacking in face validity in the
areas we were interested in (Gillan, Lovrics, Halpern,
Wiljer, & Harnett, 2011; Thannhauser, Russell-Mayhew, &
Scott, 2010). With these limitations in mind, the Student-
BEST course seemed efficient in teaching team skills, with
results in line with other studies (Brashers et al., 2016;
Stephens et al., 2016), but the limited follow-up time call
for modesty. The BEST methodology has previously been
shown to effectively increase the participants perceived
knowledge and confidence in teamwork and improve team
performance after 6 months in trauma teams (Wisborg et al.,
2008), but we did not investigate if the Student-BEST course
had a corresponding long-term effect. In a similar setting,
however, a one-day course with three simulations for resi-
dents led to significant improvements in non-technical skills,
which were retained after one and two months (Yee et al.,
2005). Still, it would have been interesting to evaluate
changes in behaviour of participants over time. It is uncom-
mon for courses in the undergraduate setting to consistently
include several professions (Chakraborti et al., 2008) and a
longer follow-up period after the transition for student to
licensed health care professional would have added valuable
data and might be pursued in future studies, preferably using
a validated outcome tool for both team and individual per-
formance such as the Team Performance Scale and the
individual Teamwork Observation and Feedback Tool
(Sigalet et al., 2013; Thistlethwaite et al., 2016). Pertinent to
the present course, we do believe that the presented positive
results indicate an increased awareness of non-technical
skills, which could translate into a less error prone team
behaviour. Actual clinical learning was not a main objective
of the course, and as such we did not use resources assessing
clinical learning. However, the first question on the student
questionnaire did capture that the students regarded the

Table 2. Results of the facilitators´ evaluation of the Student-BEST team-training
course (n = 16).

Statements
Mean
(SD)

Non-technical skills
1 The students will be better suited to lead a team after the

course
4.1 (0.7)

2 Generally, the teams communicate better in the last simulation
of the day compared to the first simulation

4.1 (0.8)

3 Generally, leadership is clearer in the last simulation of the day
compared to the first simulation

3.9 (0.7)

Students’ mastery and competencies
4 The medical students master the medical challenges in the

simulations
4.3 (0.6)

5 The students in nursing anaesthesia master the challenges
related to anaesthesiology in the simulations

4.8 (0.4)

6 The nursing students master the nursing challenges in the
simulations

3.8 (0.8)

7 The nursing students struggle finding their role in the team 4.1 (0.7)
8 The medical students struggle finding their role in the team 3.2 (1.0)
9 The students in nursing anaesthesia struggle finding their role

in the team
2.3 (1.2)

10 The students need more training in acute medicine before the
course

3.6 (1.1)

The course
11 It is important that the course includes students from more

than one profession
4.8 (0.4)

12 Simulation should be utilized more as an education tool in the
curricula

4.6 (0.6)

All questions were answered on a 5-point Likert scale ranging from strongly
disagree = 1 to strongly agree = 5.
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course as useful in learning about emergency treatment as
compared to traditional lectures. A more formal evaluation
of clinical learning could have strengthened the argument
further in favour of using the rather extensive resources
involved in simulation-based IPE.

Concluding comments

We found that a simulation-based course based on methodol-
ogy used in postgraduate education focused on leadership,
communication and teamwork was adaptable to the under-
graduate setting and feasible to teach on a regular basis for a
large group of students. The implemented one-day course for
final year medical, nursing and nursing anaesthesia students
using scenarios from emergency medicine was associated with
positive learning outcomes.
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