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ABSTRACT
Interprofessional education is expected to promote collaborative practice and should therefore 
be included in health professionals’ curricula. Reports on interprofessional curricular develop
ment and its evaluation are rare. We therefore undertook a comprehensive quantitative and 
qualitative evaluation of a new, mandatory course on interprofessional collaboration for 
medical students during their third year of the Bachelor of Medicine study programme. The 
newly developed and implemented course spans over six weeks and was designed in a hybrid, 
flipped-classroom format. It incorporates experience- and case-based learning as well as inter
actions with other health professionals. Each student completes an eLearning and a clinical 
workshadowing individually before attending the – due to the pandemic – virtual live lectures. 
To assess quality and usefulness of teaching-learning formats and course structure to learn 
about interprofessional collaboration and to develop interprofessional competencies and iden
tity, a quantitative and qualitative evaluation was performed with more than 280 medical 
students and 26 nurse educators from teaching hospitals using online surveys (open & closed- 
ended format). Data were analyzed descriptively and using content analysis processes. Students 
appreciated the flipped-classroom concept, the real-world case-based learning scenarios with 
interprofessional lecturer teams, and the possibility of an experience-based learning opportu
nity in the clinical setting including interaction with students and professionals from other 
health professions. Interprofessional identity did not change during the course. Evaluation data 
showed that the course is a promising approach for teaching-learning interprofessional com
petencies to medical students. The evaluation revealed three factors that determined the 
success of this course, namely, a flipped-classroom concept, the individual workshadowing of 
medical students with another health professional, mainly nurses, and live sessions with 
interprofessional teaching-learning teams. The course structure and teaching-learning methods 
showed potential and could serve as a template for interprofessional course development in 
other institutions and on other course topics.
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Introduction

Interprofessional collaboration is essential to master 
the rapid increase in knowledge and the continuous 
specialization in health care [1]. Interprofessional 
education, as defined by the World Health 
Organization (2010), occurs when two or more pro
fessions learn about, from and with one another to 
enable effective collaboration and improve health 
outcomes [1,2]. It is widely accepted that interprofes
sional education that is incorporated into the basic 
training of health professionals improves interprofes
sional collaboration [2–4]. Recent reviews on inter
professional education unanimously report improved 

outcomes in students’ attitudes, perceptions of other 
professionals, and collaborative knowledge and skills 
[5–11].

In practice, however, the integration of interpro
fessional education and the acquisition of interprofes
sional competencies remain challenging. The 
development and implementation of suitable teach
ing-learning formats and methods is necessary to 
promote students’ ability for interprofessional colla
boration [1,3,4]. The reporting of curricula develop
ment in interprofessional education and its 
evaluation is therefore necessary to develop evidence- 
based teaching-learning methods [12].
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Background

As part of a medical curriculum revision in 2019 
for Bachelor students in Switzerland, interprofes
sional collaboration was defined as a key area for 
learning and was integrated into a new compe
tency framework for medical students named 
PROFILES (Principal Relevant Objectives and 
Framework for Integrative Learning and 
Education in Switzerland), alongside areas such 
as palliative care and complementary therapies 
[13]. In the same year, a Swiss interprofessional 
and interinstitutional working group developed 
interprofessional core competencies for interpro
fessional collaboration in health care, following an 
initiative from the Federal Office of Public Health. 
This working group recommended practice-based 
teaching-learning formats to develop interprofes
sional core competencies. Case-based online 
teaching-learning activities were considered less 
suitable; thus, a mix of both formats and methods 
were considered most desirable [14].

Based on the new PROFILES competency frame
work and taking into account the working group 
recommendations, a new course on interprofes
sional practice covering the areas of palliative care 
and complementary therapies, was developed for the 
6th semester of the Bachelor in Medicine program at 
the University of Zurich, Faculty of Medicine, in 
close collaboration with the Zurich University of 
Applied Sciences, School of Health Sciences. The 
areas of palliative care and complementary therapies 
were chosen since they present specialties with 
a high need for and commitment to interprofes
sional collaboration. In this paper, we report the 
evaluation of this newly developed, interprofessional 
course with a hybrid, flipped-classroom format for 
medical students.

Methods and materials

Research questions and design

The course evaluation was guided by the following 
research questions: (1) Does the quality of the teach
ing-learning formats used in the course support inter
professional education from medical students’ 
perspectives? (2) How do medical students and 
nurse educators perceive the usefulness of the work
shadowing of medical students with a nurse or 
another health professional to learn about interpro
fessional collaboration? (3) What impact did the 
course have on medical students’ interprofessional 
identity?

To answer these questions, the course was evalu
ated with a cross-sectional survey using 
a combination of closed- and open-ended questions. 

Further, interprofessional identity of the medical stu
dents was assessed before and after the course.

Setting and participants

The course was implemented for the first time in the 
spring semester, from February to March 2021 as 
a mandatory course for 3rd year medical students. 
380 enrolled medical students and 26 nurse educators 
participated in the course evaluation. Nurse educators 
are nurses responsible for nurses’ practical education 
in the teaching hospital. They collaborated with the 
faculty to provide on-site experience-based learning 
opportunities to medical students during the course. 
They were responsible for organizing and coordinat
ing the medical students’ workshadowing with nurses 
on the units and served as a liaison between the 
faculty and the nurses on the unit whom medical 
students shadowed.

Course development and implementation

The course was developed in 2020 by an interprofes
sional group of lecturers from two universities with 
a background in medicine, nursing science, phy
siotherapy, and psychology. The aim was to create 
opportunity for medical students to learn about, and 
with other health professionals, interprofessional col
laboration, palliative care, and complementary 
therapy.

The course is designed in a flipped-classroom 
format, which means that students acquire theore
tical content individually through eLearning ses
sions (accounting for half of the course time), 
which is then elaborated in live sessions [15,16]. 
The entire course accounts for 1 ECTS (European 
Credit Transfer System, 1 ECTS corresponds to 20 
units lasting 45 minutes each) and is spread over 
six weeks.

The course content is divided into three modules, 
that is, interprofessional collaboration, palliative 
care, and complementary therapy (Table 1). To 
ensure that all core competencies could be suffi
ciently addressed, the course content was mapped 
to the interprofessional core competencies, which 
include, for example, appreciation of other team 
members, joint decision-making, and communica
tion skills in the interprofessional team [14]. 
Learning objectives were defined at the course and 
module level, and harmonized with respective con
tent and learning assessments, following constructive 
alignment rules [17,18]. As such, the course com
bines theoretical knowledge on interprofessional col
laboration, experience-based learning with the 
acquisition of interprofessional core competencies 
during a workshadowing with other health profes
sionals in clinical practice, and the case-based 
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application of interprofessional collaboration within 
the areas of palliative care and complementary 
therapy.

eLearning
The eLearning-sessions, which were especially cre
ated for this course, account for 40 to 60% of each 
module, and were implemented on the learning plat
form Open LMS, which is a dynamic Learning 
Management System that allows numerous useful 
options for user and course management [19]. The 
eLearning sessions consist of a combination of short 
texts (mainly for definitions or theoretical knowl
edge), explanatory videos for more complex issues, 
expert discussions that allowed personal points of 
view, literature for further reading, and formative 
assessments that used multiple-choice questions 
with the possibility of repeated self-testing. 
According to the flipped-classroom concept, stu
dents need to complete the eLearning before attend
ing live sessions and/or undertaking the 
workshadowing of another health professional in 
clinical practice. For the workshadowing, specific 
preparation- and follow-up learning assignments 
were included into the eLearning.

Live sessions
Live sessions of the course include experience-based 
learning during a half-day workshadowing session in 
clinical practice. The workshadowing session is spread 
out over the first five weeks of the course and accounts for 
one quarter of the total course time. Due to student 
schedules, it takes place on an afternoon in one out of 
ten teaching hospitals with a nurse or other health profes
sional, such as a physiotherapist, a midwife, or an occu
pational therapist. It is combined with small-group 
reflections held during the last week of the course, 
which are moderated by Master students in nursing and 
physiotherapy from the partner University (Zurich 
University of Applied Sciences), who complete training 
in communication and group facilitation as part of their 
own curriculum.

In addition, case-based live sessions focus on 
interprofessional collaboration in palliative care 
and complementary therapy, which are facilitated 
by an interprofessional lecturer team, are delivered 
during the last week of the course. Real-life exam
ples are used to enable medical students to gain 

experiences in collaborative practice and to develop 
skills. The aim is to promote the acquisition of 
interprofessional competencies in these two clinical 
fields through exchanges that incorporate various 
professional perspectives. To ensure discussions of 
case-examples in small student groups, the live- 
sessions are supplemented by virtual questions 
and perspectives of other health professions.

The course was implemented for the first time in 
Spring 2021 during the COVID-19 pandemic, which 
meant that live sessions (except for the workshadowing) 
were delivered in a virtual format. Each student com
pleted the eLearning and the workshadowing individu
ally before attending the virtual live lectures. Further 
course information is detailed in the supplementary 
material.

Recruitment and data collection processes

After completion of the course, all medical students 
enrolled in the course were invited to complete an 
online survey on EvaSys Zentrale Evaluation, 
Version 8.0, which is the web-based feedback auto
mation platform for surveys [20] used as the 
University’s official learning evaluation system. In 
addition, students completed a brief online survey 
after completion of each of the three eLearning ses
sions within the learning platform Open LMS [19]. 
They were also asked to complete a validated mea
sure assessing their interprofessional identity before 
and after completion of the entire course, which was 
programed on Unipark by Questback, version 2021, 
with an online link integrated into the eLearning or 
sent to students by email.

Nurse educators at teaching hospitals who coordi
nated the workshadowing placements were invited by 
personal email to complete a brief online survey, 
carried out on SurveyMonkey® by momentive.ai. 
They were reminded once.

Data collection instruments

Course content and methods with focus on 
workshadowing – student perspective
After completion of the course, an evaluation of 
the course was conducted using a combination of 
closed- and open-ended questions to assess stu
dents’ learning experience and outcomes on the 

Table 1. Course structure.
Module element (in chronological order) Interprofessional collaboration Palliative Care Complementary therapies

Preparatory eLearning 4 LU 2 LU 2 LU
Workshadowing with a nurse or allied health proessional 4 LU
Case-based live session 2 LU 2 LU
Follow-up 2 LU 

(reflection round)
1 LU 

(live session)
1 LU 

(eLearning)

Legend: LU = learning units of 45 minutes. 
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overall course but also on the specific course mod
ules (i.e., interprofessional collaboration, palliative 
care, complementary therapy). The online ques
tionnaire consists of an adapted version of the 
existing course evaluation tool of the medical 
faculty. This evaluation form has 
a multidimensional structure and combines 42 
closed-ended and 3 open-ended questions, of 
which 25 closed-end and all open-ended questions 
specific for the content of this evaluation were 
analyzed. It assesses, for example, overall satisfac
tion with the course, course design and compe
tency development. In addition, course-specific 
items were added, which provided opportunities 
for feedback on the eLearning content and stu
dents’ experience with the live sessions, particularly 
the workshadowing, small group reflections, and 
case-based content [21,22]. The closed-ended 
items were rated using a 6-point numeric rating 
scale (1 = strongly disagree to 6 = strongly agree), 
except the question regarding the course duration 
(5-point numeric rating scale).

eLearning content and design – student 
perspectives
The eLearning was evaluated with an online ques
tionnaire (11 closed- and 3 open-ended questions) 
focusing on domains such as content/comprehensi
bility, layout/design/time required for completion 
and the overall impression. Specified items were 
rated using a 10-point numeric rating scale (1 =  
strongly disagree to 10 = strongly agree). Surveys 
were included in the analysis if they had been com
pleted before attending the live sessions. 9 closed- 
and all open-ended questions specific for the content 
of this evaluation were analyzed.

Workshadowing implementation – nurse educator 
perspectives
The self-developed, 10 questions for nurse educators 
at teaching hospitals assessed the quality of informa
tion received about the aim of the experience-based 
learning experience, the organization of the worksha
dowing, and the quality of the students’ preparation 
for the workshadowing. The items were rated using 
a 6-point numeric rating scale (1 = strongly disagree 
to 6 = strongly agree).

Interprofessional identity – student perspective
The validated Extended Professional Identity Scale 
(EPIS) was used to assess medical students’ percep
tions regarding their interprofessional identity 
before and after completion of the course [23] The 
EPIS is a 12-item self-rating scale that evaluates 
three dimensions of interprofessional identity, 

namely belonging (4 items, reflecting group loyalty), 
commitment (4 items, reflecting psychological 
group formation), and belief (4 items, reflecting 
attitudes towards other professions) [24]. The 
dimensions are interrelated, but each one presents 
a distinct characteristic of the same construct. The 
items were rated using a 5-point Likert scale (1 =  
strongly disagree to 5 = strongly agree). The EPIS 
has been found to have a high internal validity, 
with a Cronbach’s alpha for the subscales of .79, 
.81 and .80, respectively and .89 for the overall 
scale. In our sample, the Cronbach’s alpha of the 
total EPIS score was .93. The EPIS was provided in 
the psychometrically validated English version, since 
a validated German version was not available at this 
time. Sufficient English language proficiency of the 
medical students was assumed, as they are expected 
to be able to read and appraise scientific papers in 
English during their studies.

Data analysis

Statistical analysis
The closed-ended questions from the overall course 
evaluation were analyzed quantitatively with 
Microsoft Office Excel, Version Windows 365. The 
closed-ended questions from the eLearning evalua
tion and the survey in teaching hospitals were ana
lyzed quantitatively by using IBM® SPSS® Statistics, 
Release 26.0.0.0. Due to the skewed distribution of 
the scales and an assumed skewed distribution of 
values, medians, and interquartile ranges (IQR) were 
reported.

Qualitative analysis
Cleaned data from the open-ended questions were 
entered into NVivo® (QRS international), 
a qualitative software analysis, to aid the analysis 
process. The qualitative data were analyzed with 
‘qualitative content analysis’ as described by 
Erlingsson & Brysiewicz [25]. A content analysis 
of qualitative data contains a five-stage analysis 
process. At first, researchers familiarize themselves 
with the data, followed by the identification and 
condensation of meaning units. Then, codes were 
formed and assigned to meaning units, which was 
subsequently followed by the categorization of the 
codes. Finally, the final themes were formed based 
on the categorized codes. The analysis process was 
performed by a research assistant and 
a postdoctoral researcher who had not been 
involved in the course planning and organization. 
Interpretive meetings were held to agree on the 
findings structure (LV, AT, RN, CW).
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Results

Out of the 318 enrolled medical students, 152 par
ticipated in and completed the general course eva
luation (48% response rate). The results referring to 
research question 1 are shown in Table 2. Based on 
the median and IQR, the students were rather 
satisfied with the course (Median 4.0, IQR 2.0). 
A majority of students stated that the different 
teaching-learning formats complemented each 
other well (Median 5.0, IQR 1.0).

Interprofessional collaboration was very impor
tant topic to a majority of the students (Median 
6.0, IQR 1.0). The interprofessional team of lec
turers (Median 5.0, IQR 2.0) and the interprofes
sional facilitation of patient cases (Median 6.0, IQR 
1.0) were rated as rather important.

In the following, we present the quantitative and 
qualitative findings according to the research ques
tions, namely quality of eLearning design and teach
ing-learning content, usefulness of workshadowing 
and reflection, including organizational challenges, 
and impact on interprofessional identity.

Findings on eLearning design and 
teaching-learning content (research question 1)

The eLearning sessions of each module were evalu
ated by more than 280 medical students (Table 3). In 
general, the students stated that the content covered 
their expectations for the respective module (the 
median values ranged from 7.0 [IQR 3.0] to 8.0 
[IQR 2.0] out of 10). They also indicated that the 
content built well on their prior knowledge (the 
median values ranged from 8.0 [IQR 3.0] to 9.0 
[IQR 3.0]). After having completed the eLearning 
session, the students felt well-prepared for the live 
sessions of the respective module (the median values 
ranged from 7.0 [IQR 3.0] to 9.0 [IQR 3.0]).

The design/structure of the eLearning facilitated 
the understanding of the content (median values of 
8.0 [IQR 3.0] out of 10). The students considered the 
digital media used in the eLearning sessions to be 
suitable for knowledge transfer (the median values 
ranged from 8.0 [IQR 2.0] to 8.5 [IQR 3.0]).

As shown in Figure 1, 60–75% of the students con
sidered the implementation of the content in an 

Table 2. Overall course evaluation – student perspective.
Missing (n) Median IQR

General (n=152)
How satisfied are you with the course in total? 4 4.0 2.0
The various teaching-learning formats complement each other well. 1 5.0 1.0
The lecturers coordinated their respective contents well with each other. 1 5.0 2.0
The learning objectives of this course were clear and distinct. 3 4.0 2.0
The course is designed such that it accomplishes the learning objectives. 12 4.0 2.0
How would you rate your own competence development in this course?* 0 4.0 2.0
The duration of this course for the elaboration of this topic is . . . ** 1 3.0 0.0
Interprofessional collaboration as a topic in my studies
Interprofessional collaboration is important to me in my studies. 2 6.0 1.0
I think learning with and about other health professions is meaningful. 1 6.0 1.0
The course will help me to interact with interprofessional teams more effectively and more efficiently in the future. 3 4.0 2.0
It is important to me that contents are taught by a team of interprofessional lecturers. 1 5.0 2.0
it is important to me to have the possibility for interprofessional collaboration at patient cases during lectures. 4 6.0 1.0
Case-based teaching facilitates my understanding of the teaching content. 2 5.0 1.0
Overall, I am satisfied with the live-events. 0 5.0 1.0

IQR = Interquartile Range. 
Score: 1 = strongly disagree − 6 = strongly agree, *1 = very low − 6 = very high, **1 = too low − 3 = just right − 5 = too high. 

Table 3. Evaluation of eLearning sessions for each module – student perspective.
Module 1: 

Interprofessional 
collaboration 

(n=304)

Module 2: 
Palliative 

Care 
(n=283)

Module 3: 
Complementary 

therapies 
(n=292)

Median IQR Median IQR Median IQR

Content/Comprehensibility
The content covered my expectations for this module well. 7.0 3.0 8.0 3.0 8.0 2.0
The content built well upon my prior knowledge. 8.0 3.0 9.0 3.0 8.0 2.0
I feel well prepared for the live-session of this module. 7.0 3.0 9.0 3.0 8.0 3.0
This eLearning session was clearly understandable. 8.0 3.0 9.0 3.0 9.0 2.0
Design/Structure
I liked the design/structure of this eLearning session. 8.0 4.0 8.0 3.0 8.0 3.0
The design of this eLearning session has facilitated my understanding of the content. 8.0 3.0 8.0 3.0 8.0 2.0
I would have liked to see more variety in the media used. 4.0 4.0 5.0 6.0 4.0 5.0
I consider the digital media used in this eLearning session to be suitable for knowledge transfer. 8.0 2.0 8.0 3.0 8.5 3.0

IQR = Interquartile Range. Score: 1 = strongly disagree − 10 = strongly agree. 
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eLearning format to be optimal. A smaller group of 15– 
26% preferred the content to be delivered as a live event.

The results of the open-ended questions from the 
eLearning evaluation confirmed these quantitative 
results and showed that the medical students were 
overall satisfied with the presentation of the 
eLearning. Managing the eLearning was identified as 
one of the three themes from the qualitative analysis 
(see theme 1 in Figure 2). The program’s design, 
user-friendliness, and the diversity of applied digital 
media and learning content were considered attrac
tive, as one student emphasized: ‘I find the overall 
design and use of online media for this course to be 
in general attractive’. Another said that ‘It was a very 
varied course with different types of questions and 
media used such as text, diagram, video’. The use of 
an illustrative pencast was found to be inspiring [26]. 
The students expressed the wish for more video 
material to be integrated into the eLearning sessions: 
'I found the video to start with very good! It moti
vated me and showed well how relevant collaborative 
practice is! More audio-visual media is desirable'.

The students identified room for improvement in 
connecting the theoretical content with practical exam
ples. They wished more case-based examples that illus
trate how the different but equally important principles of 
interprofessional collaboration come together and play 
out in real life. As one student stated, ‘I would have liked 
more information about concrete situations of interpro
fessional collaboration. For instance, when and how often 
an exchange is needed – is the handover sufficient, in 
which situations it is not?’ Specific examples of best 
practice were also suggested: ‘Case-based examples 
would be good, with elaboration on good interprofes
sional interaction practice’. The students appreciated 
when the text and assigned readings were brief and easy 
to read: ‘The publications used are quite complex, and 
sometimes the essence of the text gets lost because of that’.

Findings on the value of the workshadowing and 
reflection (research question 2)

The workshadowing was evaluated by the medical 
students (n = 152 statements) and the 26 nurse 

Figure 1. Perception of the eLearning format.

Figure 2. Themes and categories on interprofessional collaboration content (eLearning and workshadowing) from open-ended 
questions.
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educators from the teaching hospitals. The quantita
tive results are presented in Table 4. The students 
considered the experience-based workshadowing to 
be a core teaching-learning activity in the course 
(Median 5.0, IQR 2.0 out of 6). However, the aim 
and purpose of the preparation and follow-up tasks 
remained somewhat unclear to the students (Median 
3.0 [IQR 2.0] and Median 4.0 [IQR 3.0]). In contrast, 
the small group reflection was rated as useful con
solidation of their experiences and observations made 
in practice (Median 5.0 [IQR 3.0]). The fact that the 
Master of Science in Nursing and Physiotherapy stu
dents facilitated these small group discussions was 
considered an enrichment (Median 5.0 [IQR 2.0]).

The medical students felt that they had gained 
sufficient insights into other health professional, par
ticularly nursing practice fields (Median 4.0 [IQR 
3.0]). The opportunities to observe interprofessional 
collaboration itself were rated to be rather low 
(Median 2.0 [IQR 3.0]). A main reason was that 
workshadowings had to be scheduled in the after
noons due to student timetable restrictions. 
However, the supervision provided by the nurses 
who they shadowed, was rated as good (Median 5.0 
[IQR 2.0]).

The qualitative findings from the open-ended 
questions showed that the workshadowing and small 
group reflections were perceived to be useful and 
inspiring learning experiences (see theme 2 in 
Figure 2). The students found it beneficial to meet 
different health professionals and considered their 
workshadowing experience to be very helpful in gain
ing an impression of the roles and activities of differ
ent health professionals: ‘What I liked most was 
the day in the hospital with the nursing staff. It 
showed me what the nurse is responsible for and 
how the organization works’. However, some stu
dents mentioned that they already had some prior 

knowledge of nurses’ tasks and thereby would have 
preferred to shadow another health professional: 
‘Many of us have completed at least one nursing 
internship. Therefore, it would have been newer and 
accordingly more interesting to have met with, for 
instance, the physiotherapy [professionals]’.

From the nurse educators’ perspectives who coor
dinated the workshadowing in the teaching hospitals, 
the workshadowing was meaningful to promote 
interprofessional collaboration in practice. They 
were also positive towards students’ workshadowing 
with other health professionals: ‘Workshadowing is 
very interesting for medical students to get an insight 
into the work of, for instance, occupational thera
pists’. The teaching hospitals considered the early 
investment in interprofessional education to be ben
eficial for the cultivation of interprofessional colla
boration: ‘Benefits are more likely in the long term, 
when obtained insights sustainably promote interpro
fessional collaboration’.

Findings on organizational challenges with 
workshadowing (research question 2)

The quantitative evaluation showed that the aim and 
purpose of the workshadowing were clear and under
standable (Median 5.0, IQR 2.0). The preparation of 
students for their workshadowing was considered 
sufficient (Median 4.0, IQR 2.0). However, the flow 
of information was not always perfect, and the nurse 
educators would have preferred more timely commu
nication and clarity about their responsibilities for 
students during their actual workshadowing (see 
theme 3 in Figure 2). Students found that health 
professionals were not always well-informed about 
the purpose and content of the workshadowing pro
gram. Another student said, ‘Better inform the 

Table 4. Evaluation of the workshadowing by students and teaching hospitals.
Missing (n) Median IQR

Students’ perspective (n=152)
I consider the workshadowing to be an important part of this course. 1 5.0 2.0
Preparation, follow-up and reflection
The preparation task provided a useful base for the workshadowing. 1 3.0 2.0
The follow-up task allowed me to consolidate my observations. 1 4.0 3.0
The small group reflection was a useful consolidation of the experiences made in the workshadowing. 2 5.0 3.0
The moderation of the small discussion groups by students of other health professions was an enrichment. 2 5.0 2.0
Workshadowing at the hospital
The workshadowing has provided me with good insights into other professional (nursing) practice fields. 2 4.0 3.0
The workshadowing has provided me with good insights into interprofessional collaboration. 1 2.0 3.0
The hospital was well prepared for my workshadowing. 2 4.0 3.0
I felt welcomed at the hospital. 2 6.0 1.0
I was well supervised during the workshadowing at the hospital. 2 5.0 2.0
I was satisfied with the experience the hospital offered me. 3 4.0 4.0

Teaching hospitals’ perspective (n=26)
I was sufficiently informed about the learning level of the medical students. 0 3.0 2.0
I was aware of the aim and purpose of the workshadowing. 0 5.0 2.0
I was well informed about the organizational process. 0 5.0 2.0
The students were well prepared for the workshadowing. 0 4.0 2.0

IQR = Interquartile Range. 
Score: 1 = strongly disagree − 6 = strongly agree. 
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professionals for what exactly we are coming for, so 
we can truly observe interprofessional collaboration’.

Due to the students’ restrictive timetable, with 
mandatory attendance in other classes in the morn
ing, the workshadowing was planned mostly during 
the afternoon. Both the teaching hospitals and stu
dents considered workshadowing during the after
noon to be undesirable because interprofessional 
interactions, such as patient visits and interprofes
sional team meetings, occur less frequently during 
the afternoon. A student mentioned that ‘worksha
dowing in the afternoon is unfavorable because no 
handovers or visits by physicians take place, and the 
interprofessional collaboration could not be observed 
at all’.

Findings on interprofessional identity (research 
question 3)

The results on interprofessional identity obtained 
using the EPIS before (n = 274 students, response 
rate 86%) and after (n = 108 students, response rate 
34%) the course, are shown in Table 5. Overall, the 
interprofessional identity was already high (Median 
4.1, IQR 0.7 out of 5) before the course. The scores of 
the three subscales ‘interprofessional belonging’, 
‘interprofessional commitment’ and ‘interprofessional 
belief’, were quite similar. After the course, the scores 
of each subscale and the total EPIS score remained 
unchanged or increased only slightly.

Discussion

In this paper, we report the evaluation of a newly 
developed, hybrid flipped-classroom, course on inter
professional practice in health care for 3rd-year med
ical students. We found that the course format, which 
consisted of a general introduction to interprofes
sional collaboration coupled with hands-on 

experience collected during a half-day of worksha
dowing in clinical practice and case-based interpro
fessional teaching-learning on the topics of palliative 
care and complementary therapies, was feasible and 
acceptable to the medical students. Our comprehen
sive course evaluation was guided by three research 
questions focusing on the quality of teaching-learning 
methods, including eLearning formats, the usefulness 
of the workshadowing as a teaching-learning method 
to develop interprofessional competencies, and the 
impact of the course on their perception of interpro
fessional identity. This evaluation included different 
data sources and perspectives, showed that the stu
dents appreciated the flipped-classroom concept, the 
real-world case-based learning scenarios with inter
professional teaching teams, the possibility of an 
experience-based learning opportunity in the clinical 
setting, which was followed by small group reflections 
facilitated by Master students’ from nursing and phy
siotherapy. No effect on their interprofessional iden
tity could be identified, which may likely be due to 
methodological limitations. Nonetheless, our findings 
suggest that a combination of theoretical content 
connected to narratives and clinical learning experi
ences, delivered by interprofessional lecture teams 
and co-facilitated by students from other health pro
fessions, provides a satisfactory and meaningful 
learning experience to medical students, and has the 
potential for effective interprofessional education. 
The implementation of such teaching-learning meth
ods and interprofessional course structures within 
health professional education may therefore be 
increased and strengthened.

Course content, methods, and design

First, we evaluated the quality of teaching-learning 
methods and their potential to develop interprofes
sional competencies. We found that the use of 

Table 5. Student interprofessional identity (EPIS): Before and after the course.

PRE (n=274)
POST 

(n=108)

Median IQR Median IQR

Interprofessional belonging 4.3 0.8 4.3 0.9
I like meeting and getting to know people from other health professions. 4.0 1.0 4.5 1.0
I feel a strong attachment toward interprofessional teams comprising cross-disciplinary health professionals. 4.0 1.0 4.0 1.0
I enjoy learning and collaborating with people from other health professions. 4.5 1.0 4.0 1.0
I like learning about other health professions. 4.0 1.0 4.5 1.0
Interprofessional commitment 3.8 1.0 4.0 1.3
I would be very happy to spend the rest of my career with an interprofessional team. 4.0 2.0 4.0 1.0
I identify myself with other members of an interprofessional team. 4.0 1.0 4.0 1.0
I am proud to be a part of an interprofessional team. 4.0 1.0 4.0 2.0
I prefer working with others in an interprofessional team. 4.0 0 4.0 1.0
Interprofessional beliefs 4.3 0.8 4.4 1.0
All members of an interprofessional team should be involved in goal setting for each patient. 4.0 1.0 4.5 1.0
When care decisions are made, the interprofessional team members should strive for consensus on planned processes. 4.0 1.0 4.0 1.0
Interprofessional team members should jointly agree to communicate plans for patient care. 4.0 1.0 4.0 1.0
Joint clinical decision-making should be an important part of interprofessional collaboration. 4.0 1.0 4.0 1.0
TOTAL 4.1 0.7 4.2 0.8

IQR = Interquartile Range. 
Score = 1 = strongly disagree − 5 = strongly agree. 
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a flipped-classroom format was perceived to be useful 
and beneficial for learning about interprofessional 
collaboration. Flipped-classroom concepts have 
recently received much attention within medical edu
cation and have been found to be particularly suitable 
to increase learners’ motivation, engagement, and 
task value [27]. These findings support the use of 
a flipped-classroom format in interprofessional edu
cation. Providing parts of a complete course as 
a flexible option in terms of the time and place 
might overcome some of the challenges of interpro
fessional education, particularly with regard to 
a possible extension of the course to students from 
other health professions. Flexible solutions may be 
easier fitted into the different curricula and timetables 
of different faculties, schools and programs, and pro
vide additional advantages to students’ individual 
learning preferences [1,28].

A variety of (multimedia) elements were included 
in the eLearning sessions, since different elements 
uphold learners’ engagement, attention, and satisfac
tion [29–31]. The students appreciated this diversity, 
as indicated in our eLearning evaluation results. Our 
findings suggest that a mix of text-based elements, 
expert discussions, formative assessments, and addi
tional resources, such as further reading, facilitates 
the understanding of the course content.

Throughout the entire course, we used several 
strategies that are known to facilitate learning, e.g., 
spacing (by using the flipped-classroom model and 
distributing content across several weeks), piquing 
curiosity (e.g., with practical examples close to stu
dents’ daily reality), and providing an opportunity for 
the self-control of progress (the self-assessment in 
eLearning modules and active recalling of knowledge 
in lectures) [32–36]. Furthermore, the learning objec
tives, course content, and assessments were harmo
nized according to constructive alignment rules 
[17,18]. These measures have likely contributed to 
the students’ favorable course perception regarding 
the content, as seen in our evaluation results.

Teaching-learning interprofessional competencies 
rather than just transferring knowledge remains 
a challenge. The well-known Miller’s pyramid on 
assessing clinical skills and competencies proposes 
a 4-level framework to be used in medical education 
[37]. This framework includes knowledge, compe
tence, performance and action, which leads students 
from ‘knowing’ to ‘doing’, and is widely used to 
design teaching programs. Recently, it has been sug
gested to extend this pyramid with an additional level 
called ‘professional identity’ [38]. Our approach to 
teaching-learning (inter)professional identity 
included interprofessional and interinstitutional lec
turer teams during live sessions. The students indi
cated that they highly valued the in-action experience 
of the lecturers of different professional backgrounds, 

who demonstrated their own professional identity in 
interprofessional patient management by using case- 
based scenarios. In addition, they reported to 
appreciate the interactions with other health profes
sionals, mostly nurses, during the workshadowing 
and the subsequent small group reflections. These 
findings support the existing evidence on using inter
professional simulation activities and the use of 
a case-based approach [39,40].

Workshadowing

Second, we investigated the usefulness of the work
shadowing with a nurse or another health profes
sional to learn about interprofessional collaboration. 
The students’ workshadowing of a nurse or other 
health professional was a highly valued and essential 
element of the course. This is in line with the finding 
of a systematic review [41], which showed that even 
a short duration (of 2 to 10 hours) of clinically based 
interprofessional activity can be beneficial to improve 
interprofessional understanding and to develop inter
professional core competencies. Using an experience- 
based, reflective learning cycle [21,22] and involving 
interprofessional teams throughout the cycle was 
considered valuable by the medical students for 
their learning. Our results indicate that the clear 
communication of goals, expectations and tasks is 
important for students and clinical supervisors alike 
to ensure that the workshadowing is a beneficial 
learning experience for all involved parties.

Our findings show that there is room for improve
ment in scheduling the workshadowing part. Due to 
organizational constraints, the workshadowing took 
place in the afternoon, whereas interprofessional col
laboration in hospitals, such as rounds, occurs mainly 
during the morning shift. Moreover, nurses provide 
more direct patient care in the morning than in the 
afternoon, which limits medical students’ opportunity 
to observe nurse-patient interactions. To improve 
opportunities for observing interprofessional colla
boration and to improve students’ learning experi
ence, workshadowing should be rescheduled to occur 
during morning shifts.

Interprofessional identity

Third, we investigated perceptions of medical stu
dents of their interprofessional identity before and 
after the course. Interprofessional identity as mea
sured with the EPIS [23] did not change to 
a statistically significant extent, which makes it diffi
cult to assess the learning effect on the level of ‘pro
fessional identity’ of the Miller’s pyramid. However, 
these results need to be interpreted with caution. 
Interprofessional identity was rated high before 
attending the course. Since completing the 
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questionnaire was voluntary and the response rate 
dropped from high (pre) to low (post), there might 
be a selection bias at play, with very motivated stu
dents interested in interprofessional practice being 
more likely to have completed the post- 
measurement. Further, a leniency effect cannot be 
excluded due to a social desirability bias or due to 
an idealization of interprofessional collaboration by 
the students. Lenient ratings have been described to 
occur more often when socially desirable responses 
are provided [42].

It would be interesting to explore whether EPIS 
scores change over the course of the entire course of 
educational training of medical studies. Experiences 
during professional practice might shape and change 
the interprofessional identity in both – positive and 
negative – ways, as suggested by van Duin et al. [43]. 
It has been previously reported that interprofessional 
identity in nursing, medical and further health pro
fessional students decreases during their studies [44]. 
However, in Tong et al.’ study, the interprofessional 
identity did not decrease if students were in (high 
quality) contact with students from other health pro
fessions, confirming the need to provide sufficient 
opportunities for interprofessional education early 
on. Research does indeed indicate that interprofes
sional education might be most effective when inter
actions between students of different health 
professions occur [45–47]. Since social factors 
enhance the interprofessional education experience 
for learners, ample opportunities for both formal 
and informal interactions between health professions 
should be provided [48]. Our course included some 
components during which different health profes
sionals interacted, such as the workshadowing and 
reflection part. Further, it would be of interest if 
sequential courses on interprofessional collaboration 
or more opportunities for interprofessional teaching- 
learning might change EPIS.

Limitations

Our evaluation uses observational data, and has sev
eral limitations. First, we used established, but – with 
the exception of EPIS – not psychometrically tested 
instruments. Second, only approximately half of the 
participating medical students completed the overall 
course evaluation, which may limit the generalizabil
ity of the results. Nonetheless, the response rate was 
higher than the usual 30% observed in course evalua
tions of the same faculty and can therefore be con
sidered somewhat satisfactory.

Only approximately 40% of students who com
pleted the EPIS before the course also completed 
the post-course assessment. Thus, a potential selec
tion bias limits the interpretability of our pre-post 
evaluation of interprofessional competencies. 

Further, the EPIS was provided in English, which is 
the validated form. Since the majority of students are 
not native English speakers misunderstanding of 
items cannot be excluded.

The primary focus of the program was on medical 
students, extension of this course to students of other 
health professions would be a great opportunity to 
allow interprofessional peer-to-peer interaction for 
the students.

Despite these limitations, our evaluation provides 
initial, data-based insights into the impact of an 
interprofessional course on medical students’ learn
ing experiences and interprofessional competencies. 
Using both quantitative and qualitative data, our 
findings indicate that the course was useful and 
beneficial, enabling students to experience interpro
fessional learning and to develop interprofessional 
competencies.

Conclusion

We reported the evaluation of a newly developed course 
on interprofessional collaboration for medical students, 
which not only focused on interprofessional practice as 
a content area but also applied interprofessional teach
ing-learning to other required content domains, namely, 
palliative care and complementary therapies. We found 
that the use of a hybrid flipped-classroom format that 
combined eLearning sessions with – due to the pan
demic – virtual live sessions and clinical learning oppor
tunities is promising for teaching-learning 
interprofessional competencies. The use of case- and 
experience-based teaching-learning methods during 
live and clinical sessions was valued by the students, 
who perceived them as useful to their own learning, 
both in relation to interprofessional practice, profes
sional roles, and application to interprofessional patient 
management.

Our findings have several implications for prac
tice and research. We suggest the following key 
elements for the implementation of interprofes
sional education in practice. First, a flipped- 
classroom concept should be used to allow flexible 
scheduling for students of different faculties or 
schools. Second, experience-based learning should 
be provided with a workshadowing. Third, inter
professional teaching teams are necessary to facil
itate the knowledge transfer to case-based learning 
in live sessions. The inclusion of students from 
other health professions, such as nursing, phy
siotherapy, or midwifery in all parts of the course, 
is desirable. Considering research implications, 
more data-based insights into the benefits of such 
courses on interprofessional competencies, includ
ing perspectives from different health professional 
students included in the course, are needed.
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