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Abstract
Background: Teamwork is an important success factors for treatment of patients. The willingness of a
healthcare provider to work in a team can be descripted with the construct of “Collective Orientation”
(CO). The level of CO can be trained and is related to team performance. In this study, we investigated the
effect of a simulator-based interprofessional training on the subject of patient fall in a hospital setting
upon participations CO. To evaluate whether the course could be integrated into a longitudinal education
concept, the participants were medical students and student nurses. Since effects of simulations can be
in�uenced by the perceived reality, the results were measured as a function of Presence.

Method: In this observation study 62 medical students and student nurses took part in a total of six one-
day interprofessional simulations training with the topic patient fall. The primary outcome was the mean
difference between the CO measured immediately before (T1) and after the training. Presence of the
participants in the scenarios was measured by questionnaire immediately after the course. (T2).

Results: Cronbach´s alpha for all scales and measurement points was higher than .69. CO increases over
all professional groups from M=3.42 (SD=.39) to M=3.68 (SD=.54) signi�cantly (p<.00; r=.5). Only the
subscale “Dominance” in the professional group of the student nurses did not increase signi�cantly.
There was no correlation between presence and the change in CO.

Conclusion The questionnaires of CO and Presence can be applied to medical students and student
nurses. The simulation course with the topic patient fall in�uences the CO and can be integrated in a
longitudinal curriculum of teamwork training. The subscale “Dominance” of student nurses did not
change. Preparatory learning units may increase the effects. The perceived reality of the scenario is not a
main success factor.

Background
Successful treatment of patients requires not only extensive medical knowledge and implementation of
technical procedures but also other skills. Teamwork is one of these success factors and therefore cannot
be called a “nice to have” quality. Since the 1990s, studies have been pointing the positive effect of
teamwork (1) and recent metanalyses recommend the perception of teamwork for the bene�t of patients
(2). In the context of incident management, teamwork is described as one of the non-technical skills
required for coping (3). Teams can be de�ned as identi�able social work units consisting of two or more
people. These characteristics include social interaction, shared and valued goals, a discrete lifespan,
distributed expertise and assigned roles and responsibilities (4, 5).

In line with the importance of teamwork described above, successful teamwork is requested as a
competence in the education curriculum for medical students and student nurses. In Germany, the NKLM
(National Kompetenzbasierter Lernzielkatalog Medizin) was developed to describe the expected
competencies of medical students (6). Chapter eight describes the competencies and learning objectives
for the role as a team member (e.g. “They participate actively and constructively in the teamwork for
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common tasks.”). For the nurses education an examination regulation of the federal government applies
(7). For example, Section III.3 of the practical training describes the competence “collaborating in
interdisciplinary teams with other occupational groups”. It is not speci�ed with which training method the
competence goal has to be achieved.

Curriculum development in medical education should be structured in order to archive high e�ciency. One
of the well-known conceptual frameworks is the six-step Kern cycle for medical curriculum development
(8). As we take levels one to three (problem identi�cation, targeted needs assessment, goals and
objectives) as complied by the background described above, in this study we focus on step four
(educational strategies) and its evaluation.

Diskrell et al. used the term Collective Orientation (CO) to describe the willingness of an individual to work
in a team (9). CO consists of the subscales “A�liation” and “Dominance”, can be measured by
questionnaire (10) and can be changed by training (4). A high “A�liation describes the ability to work
both in a goal-oriented manner and with a higher regard for others in a team. A high degree of
“Dominance” demonstrates a priority in having power and control. A high value of CO is associated with
higher team performance (9, 11, 12).

Simulation-based training is a recognized method for training non-technical skills (13). We have
developed an interprofessional simulation course and have already evaluated this concept on the level of
subjective gain in terms of cooperation (14). This course is the basis of the presented study.

With regard to the teaching method of simulation, the perceived degree of reality of the participants is
discussed as a factor in�uencing the learning effect. The trainee should consider the training as being
adequate for its purpose and the consequences of his actions taken are represented as they would occur
in a real-life situation (15). Several studies found a positive correlation between perceived degree of
reality and learning outcomes (16). Various theoretical models are available to describe this perceived
degree of reality, as for example a �ction contract (17) and immersion (18). In our study we used the
model “Presence Scale for Labbased Microworld Research” (PLBMR), which is available in a German
language validated form (19) and adapted to the health care context (20).

The aim of this study was to assess the impact of an interdisciplinary simulation training of medical
students and student nurses on the willingness to work in a team. The results are used to assess a
necessary integration of this training into a curriculum. The hypotheses were: the scales of Collective
Orientation and PLBMR are applicable to German medical 6th year students (a) and 2nd /3rd year
student nurses (b), CO of medical students (c) and student nurses (d) is in�uenced by means of
simulation training, (e) the training effect and Presence is dependent on the profession and (f) the change
of CO depends on the perceived presence in the scenario.

Methods
Study design
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The study was designed as a pre/post study using survey methodology with participants from sixth-year
medical students and student nurses (second or third year). The �rst measurement (T1) was taken
immediately prior to the training, and the second (T2) was completed immediately after the course. The
items for assessing the presence were also completed after the course.

Since we have not found any gender- and age-speci�c differences in other studies (similar number of
cases) on CO(21), we have not generated a hypothesis on this. According to the interpretation of the data
protection on site, we were not allowed to collect any data for this purpose. Concluding from the
hypotheses we have asked for the professional group as demographic data. The study was approved by
the ethics committee of Hannover Medical School (no. 8677_BO_K_2019).

Setting and Population

The professional groups were equally represented in each course, with a count of 10 participants per
training day. Two courses were conducted with one additional student nurse or one additional medical
student. The additional participants were each assigned to one scenario.

The medical students were required to have completed the second part of the medical state examination.
In this phase of education, practical training in everyday clinical practice takes place. The student nurses
were at the end of their second or in the third year of education. In the education of nursing the
participants are regularly deployed in clinical practice beginning at their �rst year. These requirements
ensured that there is su�cient practical experience and an awareness of existing interprofessional
con�icts in daily routine.

The sixth-year medical students were invited by mail via a distribution list of the local university. They
were informed about the training content (interprofessional training by means of simulation). Beforehand
it was discussed with the dean of student affairs that participants will not be credited with a day of
absence for their training place. The students could register on a date per mail. The student nurses were
informed face to face during lessons and could then register voluntarily on participation lists.

Training course

The training course “patient fall” was designed to train the non-technical skills communication and
teamwork in a relevant clinical situation. The topic of the scenarios “patient fall” was chosen very
generally, so that both cause and treatment are not clear at the beginning (in contrast to e.g.
resuscitation). This lack of clarity should make intensi�ed communication necessary to cope with the
situation. The scenarios took place on a simulated ward with the availability of basic emergency
equipment.

Since non-technical skills are not taught in either nursing school or medical education, a lecture with the
topic “crisis resource management” started the course. Further theoretical units were “con�icts between
professional groups” and “patient fall - causes and treatment”. After familiarisation with the patient
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simulator and the simulation environment the scenarios took place. Table 1 shows the agenda of the
course.

Each scenario was conducted by one student nurse and one medical student - each in an active role. At
the end of the scenario, the team should have an idea of what further care have to be organized for the
patient (e.g. CT-scan). In contrast to the initially published course (14), the debrie�ngs were conducted
according to the TeamGAINS concept (22) and a video debrie�ng technique was used.

Collective Orientation

The collective orientation was assessed at two measuring points using paper-based questionnaires (T1:
between study information and start of course, T2: after completion of the course). The questionnaire
consists of two scales with 10 items for “a�liation” and 6 items for “dominance” (22). The complete
questionnaire is shown in Table 2. Items marked with (R) are negatively worded and have to be reversed
scored. The mean of all values results in a marker for the CO.

Presence

The scale "Presence Scale for Lab-based Microworld Research" (PLBMR) was developed by Frank et al. to
describe a marker for the presence during simulation scenarios (19). The items are rated with a 6-Point-
Likert-scale from 1 (“totally disagree”) to 6 (“totally agree”). Table 3 shows all six items. Items marked
with (R) are negatively worded and have to be reversed scored. The mean of all values results in a marker
for Presence.

Statistical analysis
Demographic data were analyzed in a descriptive manner. For testing hypothesis (a) and (b), the
reliability of the scales was determined by Cronbach´s alpha. In order to test hypothesis (c) and (d) a
Wilcoxon-test for dependent samples and a Mann-Whitney-Test for independent samples was conducted.
For differences between the occupational groups in presence, a t-test for unrelated samples was applied
(e). In order to test hypothesis (f) - whether a change in CO is dependent on the perceived presence - a
Pearson correlation was calculated. We assumed a p < .05 as being statistically signi�cant. As an effect
size, r was calculated. All data was initially recorded in Excel (Microsoft, Redmond, USA) and calculated
using SPSS (Version 26, IBM Corporation, USA).

Results
A total of 62 participants completed the questionnaires. Each professional group was represented by 31
participants.

Reliability of the scales
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In order to test hypothesis (a) and (b) Cronbach´s alpha was calculated. The result for the CO
questionnaire was .74 (T1) and .79 (T2). No item reduction let to a substantial increase in Cronbach´s
alpha. Subdivided by subscales and measuring time, Cronbach´s alpha was .78 (T1) and .80 (T2) for the
subscale “A�liation” and .69 (T1) and .75 (T2) for the subscale “Dominance”. For the questionnaire
PLMBR, Cronbach´s alpha was .70. No Item reduction improved the values.

Pre-post difference in collective orientation

In order to test hypothesis (c) and (d), the change of CO was evaluated by calculation the difference in CO
before (T1) and after (T2) training with regard to the professional groups. Overall, CO changed form M = 
3.42 (SD = .39) to M = 3.68 (SD = .54) signi�cantly (p < .00; r = .5). Over all participants, the subscale
“A�liation” was M = 3.37 (SD = .48) before and M = 3.63 (SD = .54) after training. The difference was
signi�cant (p > .00; r = .53). For the subscale “Dominance” the value changed from M = 3.51 (SD = .59) to
M = 3.68 (SD = .59). The difference was also signi�cant (p < .000; r = .26).

For medical students the values changed signi�cantly (p < .00; r = .31) for a�liation from M = 3.53 (SD 
= .42) to M = 3.81 (SD = .47) and for dominance from M = 3.68 (SD = .49) to M = 3.88 (SD = .52)
signi�cantly (p < .01; r = .31).

For student nurses “A�liation was M = 3.21 (SD = .5) at T1 and M = 3.45 (SD = .56) at T2 with a signi�cant
change (p = .00; r = .25). The change of the subscale dominance from M = 3.45 (SD = .65) to M = 3.48 (SD 
= .59) was not signi�cant (p = .110). All results are shown in Fig. 1.

Presence

Over all participants, the presence was M = 4.63 (SD = .71). Medical students evaluated the presence with
M = 4.83 (SD = .65), student nurses with M = 4.43 (SD = .71). The presence rated by the medical students
was signi�cantly higher (p < .029; r = .2).

To test hypothesis (d), whether the effect of CO is correlated to the perceived Presence the correlation
coe�cient was calculated according to Pearson. Figure 3 shows that there is no systematic association
between the changes in CO and the perceived presence (Pearson correlation = .152, p > .05).

Discussion
The aim of this study was to investigate the in�uence of interprofessional simulation training on the
willingness to work in a health care team. The measurement instruments used were validated for their
applicability in the target group. With values for internal consistencies above .7 for the subscales as well
as for the complete questionnaires the required quality markers were ful�lled. Both questionnaires are
applicable in the target group.

As a result of the training, CO increases in both professional groups. For further interpretation the
subscales will be considered. In both professional groups “A�liation” increases signi�cantly with a
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medium effect. From our point of view, the medium effect of the change is satisfying with the investment
of a one-day course. Changes in the work culture - of which teamwork is certainly one - are in�uenced by
previous experiences and are rather di�cult (23). The participants were able to cope with critical
situations in the scenarios and recognized, both in an active role and as observer of other teams, how
teamwork can be a crucial success factor. Own experience and the relevance of the topic are known
determining factors for learning success (24). This effect of changed CO does not seem to depend on
professional experience, as we have made the same observation with experienced anesthesiologists
before (21). As observed in a previous study, this effect does not occur, when the nurse is simulated by a
physician (25). This simulation artifact is apparently not correctable and in�uences the attitude of
belonging to the team.

The values of “Dominance” of the medicine students changed to a cooperative working style with a
medium effect. Low values of “Dominance” represent the tendency to power and control. We interpret the
increase as a gain in students’ con�dence in the professional skills of the nurses. In this course the
students were in one learning group with nurses the �rst time outside clinical everyday life. Mental
models could be synchronized and the abilities of nurses became more transparent. Dominance did not
change among the student nurses. This may be favored by the topic of the course. In an emergency
situation, the physician is responsible for the treatment process and will strive to prescribe the treatment
plan. Nurses can in�uence the process of treatment by using incident management methods like e.g.,
“speaking up”. It could not be ensured that this method was taught and trained.

The results of the CO show that the course can be integrated into a longitudinal teaching concept on
teamwork. Further effects can possibly be caused or strengthened by preparation with theoretical
content. An example shows the IPE (interprofessional education) program of the McGill University (26).
The sequences of steps “role clari�cation”, “team function” and the “patient care and simulation”
described there, are also integrated in our course, although much shorter.

CO describes the willingness to work in a team. This de�nition differs from other assessments that
describe good teamwork. The framework of “Observing and Anaesthesist´ Non-Technical” Skills rated
teamwork as one competence of four non-technical skills (3). The “Assessment of Interprofessional Team
Collaboration Scale” (AITCS) assesses collaboration in health care systems in practice settings. Both
systems have their own target group, so the AITCS system involved patients and their relatives. Both
systems require a before-after consideration to describe the change in teamwork. In our setting a recurred
contact with the participants was not possible. Hence, the method of measuring CO offers a good
alternative for testing the effectiveness of a didactic concept.

Our results show a difference between the professional groups in the values of presence, but this had
only a small effect. MacLean et al. also found that the presence varies between individuals and changes
differently in a series of simulation (16). Student nurses have a higher practice at a real patient during
their professional training. The medical students have a higher proportion of theoretical teaching and
have practical trainings without direct patient contact (e.g., histology classes). Due to the daily contact
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with patients, it might have been more di�cult for the student nurses to get involved in the simulation.
Since the values of both professionals were high, we interpret the difference as not relevant for the
course.

There was no correlation between presence and increase of CO. This result is similar to a study in which
we observed experienced anesthesia nurses and physicians and the change in CO as a function of
presence (21). In both studies, the professional groups were represented by members of their professional
�eld. The role in the scenario corresponded to the intended role in the professional practice and was
therefore not part of the simulation world. This might be a reason, why presence is not important with
regard to the competence goal of teamwork. However, all given values were also high, so that there could
be a critical lowest level of presence for CO-change. Furthermore, studies show different relevance of the
perceived reality of the participants to the learning effect. There are studies that show no in�uence (27)
as well as works that describe it positively (28). Further studies in regard to the learning target should be
conducted. The question of a lower value can be particularly interesting for further study for the question
how much resources must be invested in the scenario reality.

Limitations

There are some limitations associated with this study. Due to the framework conditions, such as video
recording for debrie�ng, the study was limited to voluntary participants. This may result in a biased pre-
selection of the participants. Participants, who are critically opposed to an interprofessional cooperation
or had already con�ict-loaded experiences, could be detered by the topic. It therefore remains open
whether the persons who have lower CO-values in a cohort were also represented in the course. It would
be interesting, how the course could in�uence this potential subgroup.

Our study was a monocentric study with participants of a university hospital in Germany. There might be
a culture and training environment, which in�uences the results. In comparisons with other studies, this
and the details of the course (e.g., type of debrie�ng) must be taken in account. Further studies should
investigate whether the effect of increased CO is implemented in everyday clinical practice and whether
the effect is maintaining over time.

Conclusion
The CO and Presence scales meet the quality criteria for use by medical students and student nurses. CO
increases by an interprofessional simulation course with the topic “patient fall” and the general
conditions video- and TeamGAINS-debrie�ng. The course can be integrated in a longitudinal curriculum to
train teamwork. The subscale “dominance” of the student nurses was the only one that was not
in�uenced. The interprofessional simulation course “patient fall” is for the learning target teamwork.
Preparatory learning units, as already shown in interprofessional curricular on interprofessional
teamwork, may also support an effect here. Presence differs in the professional groups only with small
effect. The effects of CO are independent of the measured presence, which according to our interpretation
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is also supported by the realistic occupation of the professional groups in the scenario by the
participants.

Abbreviations
CO
Collective Orientation
PLBMR
Presence Scale for Lab-based Microworld Research
TeamGAINS
Guided team self-correction, advocacy-inquiry and systemic-constructivist techniques
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Table 1
Progress of the course “Patient Fall”. Each scenario was managed by on student nurse and

on medical student in the active role (14)

Time Topic Method of teaching

15 min welcome / introduction Discussion

30 min introduction to crew resource management (CRM) Lecture

45 min experience with con�icts between professional groups Discussion

30 min pathophysiology of a patient fall Lecture

30 min familiarisation with the simulator Presentation

30 min patient fall: Femoral fracture, head wound Simulated scenario

30 min patient fall: Dementia Simulated scenario

30 min patient fall: Hypoglycemia Simulated scenario

30 min patient fall: Getting up to soon after spinal block Simulated scenario

30 min patient fall: Anaphylaxis Simulated scenario

30 min discussion and course completion Discussion
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Table 2
Items of Collective Orientation. In the German version two items were exchanged for the dominance. For
the a�liation two were added and one was removed. Items marked with a (R) are negatively worded and

have to be reversed-scored.

Collective Orientation: Subscales and Items

Introduction: In the following you will see a series of statements. The concern is with your own option.
Therefore, there are no “right” or “wrong” answers. Answer the question such that they best apply to
you. Please respond to the statements in terms of your personal attitude. Items could be answered on
a 5-point-Likert scale from 1 (“stimme gar nicht zu” / “I totally disagree”) to 5 (“stimme voll zu” / “I
totally agree”).”

German Version English Version

Zugehörigkeit A�liation

Ich �nde die Arbeit an Teamprojekten sehr
zufriedenstellend.

I �nd working on team projects to be very
satisfying.

Ich würde eher selbst handeln als auf den Input von
anderen zu warten (R).

I would rather take action on my own
than to wait around for others`

Ich bevorzuge es eine Aufgabe von Anfang bis Ende
durchzuführen, ohne die Unterstützung von anderen (R).

I prefer to complete a task from beginning
to end with no assistance from others.

Teams arbeiten normalerweise sehr effektiv. Teams usually work very effectively.

Ich denke es ist normalerweise besser den Stier bei den
Hörnern zu packen und etwas selber zu machen, als
darauf zu warten Input von anderen zu bekommen(R).

I think it is usually better to take the bull
by the horns and do something yourself,
rather than wait to get input from others.

Bei den meisten Aufgaben würde ich eher allein arbeiten,
als Teil einer Gruppe zu sein (R).

For most tasks, I would rather work alone
than as a part of a group.

Ich kann normalerweise mehr leisten, wenn ich für mich
alleine arbeite (R).

I can usually perform better when I work
on my own.

Ich �nde, dass es meist produktiver ist für mich alleine
zu arbeiten als mit anderen (R).

I �nd that it is often more productive to
work on my own

Ich arbeite gerne mit anderen zusammen. (only German
version)

I �nd it easy to negotiate with others who
hold a different viewpoint than I hold.
(only English version)

Ich �nde es nicht gut sich auf andere Teammitglieder
verlassen zu müssen (only German version) (R)

I always ask for information from others
before making any important decision.
(only English version)

Dominanz Dominance

Wenn ich anderen Teammitgliedern nicht zustimme,
neige ich dazu meinem eigenen Bauchgefühl zu folgen
(R).

When I disagree with other team
members, I tend to go with my own gut
feelings.
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Collective Orientation: Subscales and Items

Wenn ich eine andere Meinung als ein anderes
Teammitglied habe, versuche ich normalerweise bei
meiner eigenen Meinung zu bleiben (R).

When I have a different opinion than
another group member, I usually try to
stick with my own opinion.

Es ist wichtig bei der eigenen Meinung zu bleiben,
gerade wenn andere um dich herum versuchen dich zu
einer Änderung zu bewegen (R).

It is important to stick on your own
decision, even when others around are
trying to get you to change.

Wenn andere widersprechen, ist es wichtig
standzuhalten und nicht nachzugeben (R). (only
German version)

 

Ich �nde auch bei Teamarbeiten sollte man immer das
tun, was man selbst für richtig hält. (R) (only German
version)

When solving a problem, it is very
important to make your own decision and
stick by it. (only English version)

Wenn ich von etwas überzeugt bin bleibe ich bei meiner
Meinung, egal was andere Teammitglieder dazu sagen
(R).

When others disagree, it is important to
hold one´s own ground and not give in.

Table 3
Items of Presence Scale for Lab-based Microworld Research (PLBMR) for German and English trainees

(19). Items with an (R) are negatively worded and have to be reversed-scored.

German Translated into English

Introduction: You will now read a series of statements that each describe their perception of the
simulation world. Indicate to what extend the statement applies. The size of the number correlates
with the approval. Three examples were given with big approval and big dislike. Items could be
answered on a 6-point-Likert-scale from 1 (“trifft nicht zu”/ “I totally disagree”) to 6 (“trifft vollständig
zu”/ “I totally agree”).

Ich habe mich als Teil der Simulationswelt gefühlt. I felt like I was part of the Simworld.

Die Simulationswelt hat bei mir Emotionen (z.B.
Ärger, Traurigkeit, Zufriedenheit) ausgelöst.

The simulation world triggered my emotions
(e.g. anger, sadness, satisfaction)

Die Arbeit mit der Simulationswelt war für mich
zufriedenstellend.

Working in the simulation world was
satisfying for me.

Während ich in der Simulation war, habe ich
zwischenzeitlich vergessen, dass ich an einer Studie
teilnehme.

While operating the simulation, I forgot for
the time being that I was taking part in a
study.

Die Arbeit in der Simulationswelt war für mich
langweilig (R).

Working in the simulation world was boring
for me.

Während ich in der Simulation war, bin ich gedanklich
in die Simulationswelt abgetaucht.

While operating the simulation, my thoughts
became immersed in the simulation world.
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Figures

Figure 1

Differences in Collective Orientation and subscales prior (T1) and after training (T2) for student nurses
and medical students. *indicates the signi�cant difference. The questions were rated on a 5-point-Likert-
type scale from 1 (“trifft nicht zu” / “I totally disagree”) to 5 (“trifft vollständig zu” / “I totally agree”).
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Figure 2

Rating of the Presence by the participants after the training. The difference is signi�cant with a small
effect size (.2).
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Figure 3

Change in Collective Orientation (CO) in relation to presence (Pearson correlation .152). There is no
systematic association between the change in the CO and the presence of the participants (n=62).
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