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Abstract
Background
Inter-professional collaboration (IPC) is an important prerequisite for successful patient care. Even
though inter-professional education (IPE) is increasingly common in undergraduate medical education,
few IPE approaches explicitly address the IPC among medical students and students of psychology. IPE
videos can be used to give learners the opportunity to gather relevant knowledge from different
professional perspectives. So far it has been unclear whether it is enough when the topic of the video
itself is inter-professional or if it is necessary for experts from different professions explicitly to appear in
the video.
Methods
In an online experiment, medical students watched one of two videos about Parkinson’s disease (PD) and
the care of PD patients. The information was either provided by protagonists from only one profession
(i.e., physicians; mono-professional condition) or provided by protagonists from two different professions
(i.e., physicians and a psychologist; inter-professional condition). Attitude toward inter-professional
interaction and learning, evaluation of the entertaining and illustrative character of the video, attitude
toward physicians and psychologists, importance of IPC, evaluation of psychological treatment support,
and knowledge acquisition served as dependent variables.
Results
The analysis was based on 140 participants (74 in the mono-, 66 in the inter-professional condition). We
found that the inter-professional video was perceived to be more entertaining than the mono-professional
video (t(138) = -2.227; p = 0.028; d= 0.38). The inter-professional video was also considered to be more
illustrative (t(138) = -6.269; p < 0.001; d= 1.06). Moreover, participants improved their attitude toward
physicians by watching the video (F(1, 138) = 4.860, p < 0.001, η2p = 0.11), but they did not change their
attitude toward psychologists (p = 0.146). Participants who watched the inter-professional video
considered IPC to be more important than participants who watched the mono-professional video (t(138) =
-7.954; p < 0.001; d= 1.354). Finally, the inter-professional video led to better performance in the
knowledge test (t(138) = -2.285; p = 0.024; d= 0.04).
Conclusions
Inter-professional videos showing explicitly the appearance of experts from different professions come
along with several advantages. We discuss the implications of their application in educational practice.
Trial registration
The study was pre-registered on the pre-registration platform AsPredicted (aspredicted.org) before we
began data collection (registration number: #33143).
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Background
In the health-care sector, inter-professional collaboration (IPC) is an important requirement for patient
safety (1) and for a high quality of patient care (2,3). Therefore, the implementation of inter-professional
training in medical education is continually more in demand (4–6). Many patients are in contact with
representatives from several health professions, and especially many chronic patients have a need for
both medical and psychological support. Patients with chronic diseases have often co-morbid illnesses –
as is the case for patients with Parkinson’s disease (PD). PD “is associated with substantial physical and
mental co-morbidity” (7, p. 1). The cardinal symptoms in PD are motor symptoms (tremor, bradykinesia,
rigidity, and postural instability (8). In addition, PD is often associated with non-motor symptoms like
autonomic dysfunctions (9) and/or psychiatric conditions like dementia, depression, and anxiety (7,10).
The treatment options are very complex and some, like deep brain stimulation (DBS), should be
accompanied by an inter-professional team. DBS is a neurosurgical procedure used to alleviate
symptoms of PD that involves the implantation of remote-controlled electrodes into certain brain areas
(11). Since this surgery often comes along with alterations of affect (12), interprofessional treatment,
including psychologists for example, is recommended (13). This example illustrates the importance of
smooth IPC between medical doctors and psychologists in clinical practice.
Ward, Zagoloff, Rieck, and Robiner (14) have requested that “Psychologists must embrace their identity
as health professionals and engage their learners in IPE [interprofessional education] so that the
emerging cognitive schemata of healthcare that is developed includes the profession of psychology” (p.
250). They are concerned that otherwise “healthcare teams and health professionals will not understand
the value, roles, or potential contributions of psychologists in enhancing patient care outcomes.” (14, p.
250). At rst glance, this concern seems rather surprising, as the medical and psychological professions
are already somewhat associated. Psychologist have been working in medical schools in clinical (e.g.,
clinical intervention, diagnosis) as well as non-clinical elds (e.g. research, teaching) for more than 100
years (15). However, psychologists are not necessarily directly involved in IPE activities. The
Interprofessional Education Collaborative, for example, developed their rst report about the core
competencies for collaborative practice in 2011 without involving psychologists at all. Only the updated
version from 2016 integrated input from the American Psychological Association (16). Even though IPE
settings are more and more common in undergraduate medical education, only a few IPE programs (e.g.
17–19) explicitly address the IPC among medical students and students of psychology. But there is great
demand for IPE settings that integrate psychological and medical perspectives (20).
Videos in medical education
One approach toward integrating psychological and medical perspectives in an IPE context is the
provision of educational videos. Videos are already widely used in medical education, because they are
an illustrative teaching format (21) and are effective for teaching procedural knowledge (22). Learning
videos in healthcare education are especially relevant for inter-professional learning, since recent ndings
indicate that a video format could be suitable for the acquisition of inter-professional competences (23).
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This can be explained on the basis of Bandura’s social learning theory, especially with regard to the fact
that observational learning is suitable for the acquisition of social behavior (24,25): The observation of
successful communication among professionals from different elds could therefore have an impact on
both the acquisition of knowledge and the attitude toward interprofessional work. Furthermore, videos
provide learners with the opportunity to capture the big picture (26) and therefore to develop
metacognitive competences that are relevant for IPC (27). At the same time, the protagonists’
professional identity in uences how information is processed by the viewers (28). Videos are relatively
easy to implement and could provide the opportunity for students to experience medical and
psychological role models in related clinical settings. In a previous study (23), medical and physiotherapy
students watched the same video that was interprofessional in two ways: The topic truly required an
interprofessional approach, and protagonists from two different health professions appeared as role
models. So far it has been unclear whether it is su cient for making viewers learn about IPC and
improving their attitude toward IPC and the collaborating professions simply to have the topic of the
video be interprofessional, or if it is additionally necessary to have experts from multiple different
professions explicitly appear in the video. To answer this research question, we investigated the impact of
two different presentation formats in a medical video that dealt with a highly interprofessional topic: The
procedures and treatments for DBS surgery (29) for patients with PD. The two conditions differed only in
the video’s presentation format: While one video presented a surgical procedure and discussion about this
surgery among physicians only (mono-professional condition), the other video used the same material
but additionally included a psychologist in the discussion (inter-professional condition).
Hypotheses
Based on social learning theory (24,25) we hypothesized that presentation format (mono-professional vs.
inter-professional) would have an impact on people’s attitudes toward IPC. We hypothesized that the
attitude of participants in the inter-professional condition toward inter-professional interaction
(Hypothesis 1a) and inter-professional learning (Hypothesis 1b) would improve more than that of
participants in the mono-professional condition.
Furthermore, we hypothesized that the presentation format would have an impact on the evaluation of
the videos. An inter-professional video provides different perspectives, and explicitly observing rolemodels from different professions is more vivid and concrete. Thus, we hypothesized that the video in the
inter-professional condition would be evaluated as more entertaining (Hypothesis 2a) and more
illustrative of inter-professional collaboration (Hypothesis 2b) than in the mono-professional condition.
DBS is pertinent for psychologist as well as for physicians. As in both videos psychological as well as
medical perspectives were presented, we hypothesized that the attitude of participants in both conditions
would improve toward psychologists and toward physicians by watching the video (Hypothesis 3a). As
the viewers in the inter-professional condition were explicitly confronted with both perspectives by
observing role-models from both professions, we also hypothesized that this improvement would be
stronger in the inter-professional condition than in the mono-professional condition (Hypothesis 3b).
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Moreover, we assumed that the presentation format would have an impact on the evaluation of the
importance of IPC. Since the participants explicitly observed experts from different professions, we
hypothesized that participants in the inter-professional condition would assess IPC’s importance to be
greater than participants in the mono-professional condition (Hypothesis 4).
Finally, we hypothesized that the presentation format would have an impact on the evaluation of
psychological support during treatment. According to Xiao and Bavel (30), even implicit devaluation of a
social outgroup disappeared when two groups were presented as being cooperative (instead of
competitive). The inter-professional video format made the relevance of cooperation more evident than
the mono-professional video. We hypothesized that participants in the inter-professional condition would
evaluate psychological support during treatment more positively than participants in the monoprofessional condition (Hypothesis 5) after watching the video.
The perception of a video as entertaining might foster knowledge acquisition (31): A positive affective
state helps encoding and storing information (32,33) and thus may in turn facilitate knowledge
acquisition. Based on these assumptions, we posed an open research question to examine whether there
is an impact of presentation format on knowledge acquisition.

Methods
Study design
The study had a mixed design with presentation format (mono- vs. inter-professional) as between-group
factor) and pre/post-comparison as within-group factor. Attitude toward interprofessional interaction and
learning, evaluation of the entertaining and illustrative character of the video, attitude toward physicians
and psychologists, importance of IPC, evaluation of psychological treatment support, and knowledge
acquisition served as dependent variables.
Participants
288 participants followed a link that was distributed by the mailing list of the online video platform Sectio
chirurgica (www.sectio-chirurgica.de, 34). 202 of them completed the questionnaire, but 60 failed the
manipulation check and two were not medical students. Data of 140 participants thus remained for
analysis: 74 participants were in the mono-professional condition (40 females, 34 males) and 66 (41
females, 25 males) in the inter-professional condition (see Figure 1). The participants’ medical training
ranged between the rst and the tenth semesters, with most of the participants in earlier semesters (M =
4.15; SD = 2.64). Their mean age was 23.13 years old (SD = 3.53).
Procedure
The study was conducted online in January, 2020. Prior to the video presentation participants completed
a demographic questionnaire that asked for their education history, age, and gender. Participants’
professional identi cation (35), attitude toward psychological and medical treatment, and rating of
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interprofessional learning and interaction (36,37, 38) were also measured. Participants then watched a
shortened episode from the medical online video platform Sectio chirurgica about a DBS surgical
procedure, but the video differed in the two conditions. In the mono-professional condition the video
showed the essential elements of the procedure and two physicians talking about DBS for PD. In the interprofessional condition, a psychologist’s comments were additionally included. After watching the video,
participants again lled in questionnaires on their attitude toward psychological and medical treatment
and their rating of interprofessional learning and interaction. They were also asked to evaluate the video’s
entertainment value and its illustration of IPC. Then participants took a knowledge test. Finally,
participants were informed about the aim of the study and the manipulation that was applied.
Material and Measurements
The videos were shortened versions of a 120-minute full episode, shortened to 8:22 minutes for the
mono-professional condition and to 13:08 minutes for the inter-professional version. The interprofessional condition additionally presented a 4:44- minute interview with a psychologist conducted by
a medical doctor.
Attitude toward IPC
Attitudes toward IPC interaction and learning were measured by the IP-interaction and IP-learning
subscales (36–38) from the University of the West of England Interprofessional Questionnaire (UWE-IP).
Both subscales comprised nine items each that were measured on 5-point Likert scales. Reliability of
these scales were Cronbach’s alpha = 0.712 (IP-interaction) and Cronbach’s alpha = 0.823 (IP-learning)
respectively.
Evaluation of the video
The participants’ evaluation of the video was measured by two scales. The rst scale rated the
entertainment value of the video with six items. Reliability of this scale was Cronbach’s alpha = 0.824.
The second scale rated how well the video illustrated IPC with three items with a reliability of Cronbach’s
alpha = 0.889. All items were measured on 5-point Likert scales (see Table 1).
Attitude toward the professions
Participants’ attitudes toward the medical and psychological professions was measured with an adapted
version of Marteau, Dormandy, and Michie’s scale (39) with four items on 7-point Likert scales, with a
separate assessment of the medical and the psychological professions (see Table 2). Reliability of this
scale was Cronbach’s alpha = 0.948.
Evaluation of the importance of IPC
A scale was created to evaluate the importance of IPC for DBS. This scale contained six items on a 5point Likert scale (see Table 3). Reliability of this scale was Cronbach’s alpha = 0.815.
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Evaluation of psychological support during treatment
A scale with four items was created to evaluate the psychological support during treatment. Reliability of
these scales were Cronbach’s alpha = 0.675. Due to this low level of reliability, we did not include this
scale in the analysis. Hypothesis 5 could therefore not be tested.
Knowledge acquisition
In the knowledge test the participants had to judge seven statements as correct or incorrect. In addition,
they were asked two multiple choice questions (see Table 4). For each question the level of con dence for
each answer was also rated on a scale ranging from 1 (very uncon dent) to 6 (very con dent). To reduce
the probability of guessing, a balanced negative marking method was used (40) where each answer was
analyzed for correctness (+1 = correct answer; -1 = wrong answer) and multiplied with the con dence
score.
Statistical analysis
We performed data analysis using IBM SPSS 22 for Windows (IBM Corp., Armonk, NY). Internal
consistency of all scales was determined by calculating Cronbach’s alpha (α). We tested age distribution
with a t-test and gender distribution with a chi-squared test. To test the assumptions of Hypotheses 1 and
3, mixed-design ANOVAs with condition as between-group factor and the pre/post-comparison as withingroup factor were calculated. To test Hypotheses 2 and 4, as well as for the open research question,
independent samples t-tests were used.
All data are reported as means (M) ± standard deviations (SD), unless otherwise noted. The level of
signi cance was set at p < 0.050. Cohen’s d and partial eta squared (η2p) are reported as indicators of
effect size.
Ethics statement
This research was performed in accordance with the Declaration of Helsinki. The study had full approval
by the ethics committee of the Leibniz-Institut für Wissensmedien (approval number: LEK 2017/035). All
participants took part voluntarily and anonymously. They gave written informed consent and were
informed about privacy protection, their right to terminate participation at any time without
disadvantages, and about the general purpose of the study.

Results
Equivalence of student groups
We controlled the age and gender distributions of the two conditions. They did not differ from each other
in age (t(138) = 0.406; p = 0.686) or gender (χ2 = 3.457; p = 0.063).
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Attitude toward IPC
Hypothesis 1a stated that the attitude of participants in the inter-professional condition toward interprofessional interaction would improve more than that of participants in the mono-professional
condition. The data did not support this hypothesis. We found only a signi cant main effect for time (Pre:
M = 3.48, SD = 0.56; Post: M = 3.59, SD = 0.51; F(1, 138) = 5.176, p < 0.024; η2p = 0.036), but no signi cant
interaction effect between time and condition (p = 0.223).
Hypothesis 1b assumed that the students’ attitudes toward IPC learning would improve by observing the
inter-professional video. Again, there was a signi cant effect for time (Pre: M = 3.65, SD = 0.74; Post: M =
3.78, SD = 0.66; F(1, 138) = 6.415, p = 0.012, η2p = 0.044), but no signi cant interaction effect for time x
condition (F(1, 138) = 0.219, p = 0.641).
Evaluation of the video
We hypothesized that the video in the inter-professional condition would be evaluated as more
entertaining (Hypothesis 2a) and more illustrative of IPC (Hypothesis 2b) than in the mono-professional
condition. Hypothesis 2a was supported by the data; participants of the inter-professional condition
evaluated the video as more entertaining (M = 2.65; SD = 0.45) than participants of the monoprofessional condition (M = 2.47; SD = 0.49; t(138) = -2.227; p = 0.028; d = 0.38).
Hypothesis 2b was supported by the data as well. The inter-professional video was reported to be more
illustrative of IPC (M = 3.20; SD = 1.03) than the mono-professional video (M = 2.17; SD = 0.92; t(138) =
-6.269; p < 0.001; d = 1.06).
Attitude toward the professions
We hypothesized that the attitudes of participants in both conditions would improve toward
psychologists and toward physicians by watching the video (Hypothesis 3a). We also assumed that this
improvement would be stronger in the inter-professional condition than in the mono-professional
condition (Hypothesis 3b).
The data partly supported Hypothesis 3a. The attitudes of participants did improve toward physicians by
watching the video (Pre: M = 6.48, SD = 0.75; Post: M = 6.75, SD = 0.55; F(1, 138) = 4.860, p < 0.001, η2p =
0.11), but their attitudes toward psychologists did not change (Pre: M = 2.22, SD = 0.55; Post: M = 2.41,
SD = 1.66; F(1, 138) = 2.135, p = 0.146). The assumptions of Hypothesis 3b were not supported by the
data: Participants’ positive attitudes toward physicians increased more strongly in the mono-professional
condition (F(1, 138) = 4.151, p = 0.044, η2p = 0.03) than in the inter-professional condition (see Figure 2).
No interaction-effect was found for attitude toward psychologists (F(1, 138) = 0.392, p = 0.532).
Evaluation of the importance of IPC
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We hypothesized that participants in the inter-professional condition would assess the importance of IPC
for DBS to be greater than participants in the mono-professional condition (Hypothesis 4). The data
supported this hypothesis. Participants who watched the inter-professional video considered IPC to be
more important (M=4.18; SD = 0.48) than participants who watched the mono-professional video
(M=3.53; SD = 0.48; t(138) = -7.954; p < 0.001; d = 1.35).
Knowledge acquisition
After watching the video, participants in the inter-professional condition performed better in the
knowledge test (M = 8.32; SD = 10.45) than those in the mono-professional condition (M = 4.25; SD =
10.54; t(138) = -2.285; p = 0.024; d = 0.04).

Discussion
Medical IPE videos can be used independently of time and location to give learners the opportunity to
gather relevant knowledge from different professional perspectives (41). We investigated whether it is
su cient if the topic of the video itself is inter-professional (though being presented by representatives of
only one profession), or if it is necessary for experts from different professions explicitly to appear in the
video. The data collected in this study supported some but not all of our hypotheses. We therefore cannot
provide nal answers to the research questions, though some of our ndings are valuable. On the one
hand, our ndings support the idea that the explicit appearance of experts from different professions is
superior to a mono-professional presentation. We found that the inter-professional video was perceived to
be more entertaining and more illustrative. This nding is in line with other studies that found that
students perceived learning under the supervision of experts from professions other than their own to be
rewarding and bene cial (42). Such experiences also open new perspectives for learners at all levels (43).
A previous study (31) found that the acquisition of clinical knowledge was mediated by the entertainment
aspect of a video. In the study presented here we also found that participants in the inter-professional
condition learned more than the participants in the mono-professional condition. In addition, we found
that participants in the inter-professional condition perceived IPC in the clinical context of DBS to be more
important than participants in the mono-professional condition. This is an encouraging nding, as the
main aim of IPE interventions is to foster IPC in clinical practice. However, based on this result, we cannot
go so far as to say that the students’ attitudes would actually result in more inter-professional behavior in
clinical practice.
On the other hand, we have ndings that did not support the idea that inter-professional videos are better
for teaching inter-professional perspectives. Regarding the participants’ attitudes toward IPC learning and
IPC interaction, we found no superiority of the inter-professional video compared to the monoprofessional video. Both videos were equally effective in fostering positive attitudes toward IPC learning
and IPC interaction. Based on this nding, it seems that for fostering positive attitudes toward IPE, the
most important aspect is that the topic of the video itself is inter-professional.
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In the inter-professional condition, participants’ attitudes toward physicians improved less than in the
mono-professional condition. In addition, we found that the video presentation only affected participants’
attitude toward physicians, but not toward psychologists. This result is in contrast to prior ndings that
showed that medical students tend to depreciate other professionals when being confronted with interprofessional collaboration situations (37,44).
Moreover, we did not nd any impact of the experimental condition on the evaluation of psychological
support during treatment. Since all the participants were medical students, these ndings must be
interpreted with caution. We do not know to what extent their own professional identity had an impact on
the ndings. Research has shown that members of one’s own social group are often rated more favorably
than members of other groups (45). In future studies, medical as well as psychological students should
participate to control for the in uence of participants’ own professional identity.
Limitations
Although we consider our study to be an important contribution to the development and use of IPE videos
in medical education, we need to discuss some limitations. First, all of the participants were medical
students, and most of them were at an early stage of their training. Thus, we cannot generalize these
results to other healthcare-education populations. Moreover, although the videos showed experts from
different professions contributing their profession-speci c knowledge and perspectives, they did not
really interact with each other. Future studies should make use of other topics that display a more
obvious interaction among different healthcare professions.
Finally, it is still unclear how well these effects on inter-professional learning would transfer to interprofessional everyday practice. Findings which are reported about this question are based on active IPE
programs and show rather low or inconsistent results (2,3,46–48). For future research, long-term studies
are required to investigate to what extent IPE videos can affect real clinical outcomes.

Conclusions
This experimental study compared two possible IPE video formats to foster inter-professional learning in
healthcare education. To represent IPC, we used the example of collaboration among physicians and
psychologists. An advantage of IPE videos is that they are easy to implement in existing curricula, or they
can be used as add-ons to curricular training, to illustrate and foster inter-professional collaboration.
Although the data did not support all of the hypotheses, we may conclude that the explicit appearance of
experts from different professions in an educational video had a positive in uence on how medical
students perceived the video and how they evaluated IPC. The inter-professional video also led to better
performance on a knowledge test of the medical students in this study.

Abbreviations
DBS: Deep brain stimulation
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IPC: Interprofessional collaboration
IPE: Interprofessional education
PD: Parkinson’s disease
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Tables
Table 1 – Video evaluation scale
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Entertainment

1
(I don’t agree
at all)

2

3

4

5

I thought the
video was
entertaining.

○

○

○

○

○

I found the
video
exciting.

○

○

○

○

○

The video
was thrilling.

○

○

○

○

○

I found the
video
diverting.

○

○

○

○

○

I had fun
watching this
video.

○

○

○

○

○

I was
fascinated by
this video.

○

○

○

○

○

The video
provided
good insight
into the
cooperation
of different
professions.

○

○

○

○

○

Watching the
video
prepared me
for an
interprofessio
nal
cooperation
with
psychologists
.

○

○

○

○

○

I think the
video gave
me a better
understandin
g of the
actions and
thinking of
other
professionals
.

○

○

○

○

○

(I fully agree)

Illustrative
character
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Table 2 - Attitude toward the professions
I think that in the in the context of DBS, the support of the patient by a doctor / a psychologist is….
1

2

3

4

5

6

7

Useless

○

○

○

○

○

○

○

useful

Harmful

○

○

○

○

○

○

○

bene ci
al

unimpo
rtant

○

○

○

○

○

○

○

importa
nt

a bad
thing

○

○

○

○

○

○

○

a good
thing

Table 3 - Evaluation of the importance of IPC
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(I don’t agree at all) 1

2

3

4

5 (I fully
agree)

The patient’s
preparation
for a
neurosurgical
intervention
should be
carried out
both by
physicians
and
psychologists
.

○

○

○

○

○

A close
cooperation
between
psychologists
and doctors
is important
for patient's
complete
information.

○

○

○

○

○

Interprofessional
cooperation
between
psychologists
and doctors
is bene cial
for an ideal
therapeutic
outcome.

○

○

○

○

○

The
involvement
of
psychological
specialists to
care for
patients
during
treatment
makes sense
for patients.

○

○

○

○

○

The
involvement
of
psychological
specialists to
care for
patients
during
treatment is

○

○

○

○

○
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helpful for
patients.
Patients who
have received
DBS should
be monitored
afterwards by
psychologists
.

○

○

○

Table 4 - Knowledge test
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○

○

multipl
e
choice

Multiple answers can be
correct

Con dence rating
very uncon dent ------- very con dent
1

2

3

As
imagin
g
techni
ques
are not
su ci
ent for
optima
l
traject
ories
planni
ng,
additio
nal
metho
ds
need
to be
applie
d.
Which
ones?

Electrophysiologi
cal methods

The
cardin
al
sympt
oms of
Parkin
son's
diseas
e are
called
the
triad.
These
includ
e:

Amnesia

forced
choice

Please choose

Con dence rating

Correct

not at all -------------- absolutely

About
80% of
patient
s
sufferi
ng
from
Parkin

4

5

6

○

○

○

Audiometric
methods

Electroneurograp
hic methods

Transcranial
Doppler methods

Akinesia
Aphasia
Mutism
Rigor
Tremor

wrong

○

○
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○

son's
diseas
e are
treated
with
DBS.
About
80% of
deep
brain
stimul
ation
surgeri
es are
perfor
med
on
patient
s with
Parkin
son's
diseas
e.

○

○

○

○

○

○

To
avoid
cerebr
al
damag
e, gyri
should
be
avoide
d in
traject
ory
planni
ng.

○

○

○

○

○

○

The
sympt
oms of
akinesi
a and
rigor
can
easily
be
reduce
d by
stimul
ating
brous
tracts
in the
zona
incerta
.

○

○

○

○

○

○
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Depres
sion in
Parkin
son's
diseas
e is
cause
d by
cerebr
al cell
death.

○

○

○

○

○

○

Tremor
can be
reduce
d by
stimul
ating
the
anterio
r
subtha
lamic
nucleu
s.

○

○

○

○

○

○

Figures
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Figure 1
Flow diagram of study design
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Figure 2
Participants’ attitudes toward physicians before and after watching the video. Standard errors are
represented by the error bars attached to each column.
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