
1Schneider A, et al. BMJ Open 2022;12:e050823. doi:10.1136/bmjopen-2021-050823

Open access 

Randomised controlled monocentric 
trial to compare the impact of using 
professional actors or peers for 
communication training in a 
competency- based inverted 
biochemistry classroom in preclinical 
medical education

Achim Schneider,1,2 David Alexander Christian Messerer    ,3,4 Veronika Kühn,2 
Astrid Horneffer,2 Till Johannes Bugaj,5 Christoph Nikendei,5 Michael Kühl,1 
Susanne Julia Kühl    1

To cite: Schneider A, 
Messerer DAC, Kühn V, 
et al.  Randomised 
controlled monocentric trial 
to compare the impact of 
using professional actors 
or peers for communication 
training in a competency- 
based inverted biochemistry 
classroom in preclinical 
medical education. BMJ Open 
2022;12:e050823. doi:10.1136/
bmjopen-2021-050823

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2021-050823).

AS and DACM are joint first 
authors.

Received 02 March 2021
Accepted 09 May 2022

For numbered affiliations see 
end of article.

Correspondence to
Dr Susanne Julia Kühl;  
 susanne. kuehl@ uni- ulm. de

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective In medical education, biochemistry topics 
are usually knowledge based, and students often are 
unaware of their clinical relevance. To improve students’ 
awareness of the relevance, we integrated communication 
skills training into biochemistry education. No studies 
before have examined the difference between peer and 
standardised patient (SP) role plays where students 
explain the biochemical background of a disease in 
patient- centred language. Therefore, we evaluated 
whether students’ self- perceived competency in Canadian 
Medical Education Directives for Specialists (CanMEDS) 
roles and their opinion of the quality of role play differ if 
the layperson is played by peers or SPs.
Methods We randomly assigned medical students in a 
preclinical semester to one of the two groups. The groups 
used predefined scripts to role play a physician–parent 
consultation with either a peer (peer group) or an SP 
(SP group) in the parent role. Students then assessed 
the activity’s effects on their competency in CanMEDS 
roles and motivation and the relevance of the role play. 
To determine whether students achieved biochemistry 
learning goals, we evaluated results of a biochemistry 
exam.
Results Students’ self- perceived competency improved in 
both groups. The SP group rated their competency in the 
roles ‘Scholar’ and ‘Professional’ significantly higher than 
the peer group did. The peer group rated their competency 
in the role of ‘Medical Expert’ significantly higher if they 
played the role of the parent rather than physician or 
observer. The SP group agreed more that they were 
motivated by the role play and wanted to receive more role 
play- based teaching. The SP group perceived the role play 
as being realistic and rated the feedback discussion as 
more beneficial. The examination results were the same in 
both groups.
Conclusion We showed that role plays in a biochemistry 
seminar improve students’ self- perceived competency. 

The use of SPs has some advantages, such as being more 
realistic.

INTRODUCTION
Competency- based learning goals play a 
central role in medical education.1 2 However, 
biochemistry learning objectives in under-
graduate or preclinical medical education 
are usually knowledge based, and students 
often are not aware of their medical and 
clinical relevance.3 Therefore, to stimulate 
student learning behaviour, universities have 
launched the first initiatives to combine 
learning content in biochemistry with rele-
vant clinical topics. In a previous study, we 
started integrating communication training 
embedded in a clinically relevant scenario 
into biochemistry seminars.3 4 The seminars 
were held in an inverted classroom setting in 
which students acquired learning material in 
an initial self- learning phase before applying 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Implementation of role play early in medical educa-
tion to strengthen communication skills.

 ⇒ First comparison of the use of standardised patients 
or peers in a preclinical biochemistry seminar role 
play activity.

 ⇒ Explores CanMEDS roles as a basis for a self- rating 
instrument about competencies.

 ⇒ Effects of the role play on the acquisition of factual 
knowledge (examination scores) were examined.

 ⇒ Data were mostly generated by self- ratings, and 
communication skills were not objectively assessed.
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and discussing it with the lecturer in subsequent on- site 
sessions.3–6 In comparison with the traditional teaching 
method, the inverted classroom method enables students 
to reach a higher learning level according to Bloom’s 
taxonomy (eg, ‘understand’ or ‘apply’).7 Specifically, 
in peer role plays we trained the students in communi-
cating (eg, ‘explain’ or ‘illustrate’ according to Bloom’s 
taxonomy) as physicians (experts) with patients (layper-
sons) to prepare them for their later professional lives.

Our approach was in accordance with international 
(eg, Canadian Medical Education Directives for Special-
ists (CanMEDS))1 2 8 and national frameworks (eg, the 
German Masterplan Medizinstudium 20209), which repre-
sent matrices that aim to integrate clinical topics into the 
early phase of medical studies and to place a stronger 
emphasis on competency- based training. The compe-
tencies that need to be acquired during medical training 
include self- regulation and self- reflection (CanMEDS role 
of the professional); shared research and evidence- based 
proceeding (CanMEDS role of the scholar); mentoring 
(CanMEDS role of the health advocate); economy and 
sustainability (CanMEDS role of the manager/leader); 
partnership, trust, and equity (CanMEDS role of the 
collaborator); and transparency and respect (CanMEDS 
role of the Communicator).1 2 One should note that these 
competencies are interdependent.

Communication skills are central for future physi-
cians. During their preclinical studies, medical students 
mainly learn complex facts and processes required for 
understanding physiological processes and disease devel-
opment. To pass their examinations, they also learn to 
use technical terms to explain difficult content and to 
communicate precisely with colleagues. However, patients 
are usually not medical experts, so physicians have to be 
able to explain complex medical information on diseases 
in a patient- centred manner that uses easily understand-
able sentences to explain technical terms. Competent 
communication skills require deep subject matter knowl-
edge and are required to ensure patient understanding 
and compliance10 11: If a patient does not understand the 
purpose of the treatment, adherence to it will likely be 
low. Furthermore, communication training in medical 
students has been shown to improve their later effective-
ness as physicians on different levels, that is, transfer and 
understanding, empathy and compliance. Thus, training 
of communication skills is highly important and should 
start during the first phase of medical education (German 
Masterplan Medizinstudium 2020). However, education 
interventions that combine basic knowledge and clinical 
content and competencies are rare in the field of preclin-
ical biochemistry education.

Recent studies compared the effects of medical commu-
nication training with role plays performed with either 
peers or standardised patients (SP), that is, trained actors, 
and most showed that peer and SP role plays are compa-
rably effective, supporting their inclusion in medical 
curricula.12–15 Both peer and SP approaches also led to 
the same levels of skills attainment in undergraduates 

and health professionals. However, studies of objective 
performance analysed only one specific task that focused 
on one specific aspect of communication, for example, 
behavioural change management.13–15 Therefore, these 
studies do not allow us to draw clear conclusions about 
the general value of role plays with peers and SPs in a 
broader medical context.

When students perform role plays for communication 
training, they have to both elaborate on the taught subject 
matter by using their prior knowledge and rephrase the 
information in their own words in a patient- centred way. 
The role play may also include explanations and discus-
sions. These activities are very likely to promote learning 
and a deeper understanding of the subject matter.16 17

A previous study revealed that both peer and SP role 
plays were well accepted by students and rated as real-
istic and valuable tools for training communication 
between physicians and parents in the field of paediat-
rics.12 However, students considered training with SPs 
to be more useful than training with peers and to better 
represent future real physician–parent contacts. Also, 
SP- based training enabled the teacher to give formative 
feedback and assessments, which facilitated the learning 
process. Whether role plays with peers or SPs improve 
specific CanMEDS roles is still unknown. Therefore, we 
performed the current study to analyse whether role plays 
can be successfully integrated into a preclinical biochem-
istry seminar and whether they are accepted by students. 
Our study focused on the following questions:
1. Do role plays improve medical students’ self- perceived 

competency in CanMEDS roles?
2. Is there a difference in medical students’ self- perceived 

improvement in CanMEDS roles between role plays 
with peers and those with SPs?

3. Is there a difference in students’ evaluation of role 
plays with peers and those with SPs?

4. Does medical students’ knowledge of biochemistry 
in a written multiple choice test differ depending on 
whether role plays are performed with peers or SPs?

MATERIALS AND METHODS
Course and study description
The study was performed in the biochemistry seminar 
‘From Gene to Protein’, a mandatory seminar for second 
semester medical students at Ulm University, Germany.4 
The seminar was taught by one lecturer (SJK or MK) 
to 16 classes of about 20 students each and was held in 
an inverted classroom setting in which students studied 
online on their own before attending on- site learning. 
The seminar in the current study comprised two on- site 
sessions of 4 hours each (figure 1), with 1 week in between; 
each on- site session was preceded by a self- study phase. 
Each of the 16 classes performed the role play exercise 
to train communication skills during the second on- site 
session; the classes attended the seminar consecutively, 
so the total study duration was 2 months. The role play 
consisted of a physician–parent consultation in which the 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-050823 on 26 M

ay 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3Schneider A, et al. BMJ Open 2022;12:e050823. doi:10.1136/bmjopen-2021-050823

Open access

role of the parent was played by either peers (peer group) 
or SPs (ie, trained actors (see below); SP group).

Participants in the study and group allocation
A total of 155 second semester medical students partic-
ipated in this study (8 of 16 classes). At Ulm University, 
medical students are randomly assigned to classes by 
the Office of Student Affairs at the Medical Faculty. We 
randomly allocated students to the peer group or SP 
group without any influence from the lecturers.

Selection and preparation of standardised patients
The two SPs in the study were well- trained, experienced 
members of the Ulm Medical Faculty Standardised 
Patients Programme. All participants in this programme 
are actors and are trained by the head of the Ulm SP 
programme (VK), a trained drama educator. Before the 
study, the SPs attended a meeting to become acquainted 
with the contents, purpose and general framework of the 
planned lesson. After agreeing to prepare for the role 
of a parent in our study, each actor was given extensive 
role- specific training in which the intended scientific and 
communicative learning goals were identified and details 
of the SP response repertoire were finalised. Further-
more, both SPs attended general role play and feedback 
workshops, which are a routine element of the Ulm SP 
training programme. Thus, the SPs were well prepared 
to perform the required role of parent, to record and 
to evaluate subjective impressions during the student 
encounters and to subsequently reflect on their experi-
ence in a professional manner.

Role scripts
Scripts have been shown to positively support simulation- 
based learning.18 Therefore, for all roles, that is, physi-
cian, observer and parent, we created scripts for a 

consultation with the parent of a child with osteogenesis 
imperfecta. The physician was also given X- ray images of 
broken bones of the child to show the parent during the 
consultation. Students in the role of the physician were 
asked to use simple, patient- oriented words when talking 
to the parent. The parent was given an article from the 
German digital newspaper ‘Spiegel Online’ about a child 
with frequent bone fractures.19 The article claimed that 
this child’s disease was caused by gluten intolerance, and 
during the consultation with the physician in our study, 
the parent had to ask whether gluten intolerance could 
be the reason for their child’s broken bones. As a second 
possible cause, the parent was instructed to ask about 
osteoporosis. If the physician used the term ‘collagen’, 
the parent was told to ask about collagen- containing oint-
ment as a treatment option. Feedback questions were 
integrated into all scripts for the feedback discussion 
(the guiding questions for the feedback discussion are 
provided in the online supplemental file 1).

Role play with peers (peer group)
Peer group classes were divided into three teams. Team 
1 consisted of students representing a physician in which 
one student was prepared for playing the role of the physi-
cian with the script explained above and was supported 
by his or her teammates. Team 2 consisted of students 
(peers) representing a parent (mother or father); again, 
one student was prepared for playing the role of the 
parent with the script described above and was supported 
by his or her teammates. Team 3 comprised student 
observers, who were guided by predefined feedback ques-
tions. These students were given a role script similar to 
that of the parent role script but were not given the addi-
tional information about the questions on gluten intol-
erance, osteoporosis, and collagen- containing ointment.

Unlike the SPs, students were not trained in how to 
competently play specific roles because both teachers and 
students lacked the resources for such training. Further-
more, communication skills were not formally assessed to 
allow the students to obtain first experiences with patient 
encounters without feeling pressured and because these 
skills are formatively assessed in the fourth and fifth year 
of medical training.

Role play with standardised patients (SP group)
Students in SP classes were divided into two teams, that 
is, a physician and an observer team; one of the two SPs 
played the role of the parent. The role scripts were the 
same as those used in the peer group.

Procedure of the role play session
After 20 min preparation, the consultation started 
between the physician and the parent, and the student 
playing the role of physician had to explain the biochem-
ical background of osteogenesis imperfecta to the parent 
in patient- centred language. During the consultation, 
the peer or SP playing the role of the parent asked ques-
tions (see above) and the physician replied. After the 

Figure 1 Study design. Role plays have been performed 
with peers (peer group) and SPs (SP group). CanMEDs, 
Canadian Medical Education Directives for Specialists; SP, 
standardised patient.
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consultation, students, teachers and peers (peer group) 
or SPs (SP group) held a feedback discussion because 
feedback is typically considered as a core part of commu-
nication skills training.20 21 To standardise the feedback 
sessions, students were familiarised with the general feed-
back rules,22 and the discussion and feedback discussion 
was subsequently conducted in a way that adhered closely 
to the guiding questions (which are provided in the 
online supplemental file 1).

Questionnaire on competency development
Students’ self- rating about the seven CanMEDS roles 
(Scholar, Communicator, Collaborator, Health Advo-
cate, Manager (changed to ‘Leader’ in the new nomen-
clature), Professional, Medical Expert)1 2 was surveyed 
during the on- site sessions 1 (before the role play) and 
2 (after the role play) (figure 1). Because the CanMEDS 
roles reflect continuous professional development, ques-
tions on these roles were taken as surrogates for the 
impact of the role plays on students’ self- perception of 
these items. To assess their self- perceived competency, 
in a paper- based questionnaire, students were asked to 
rank their competency in each CanMEDS role on a nine- 
point Likert- type scale ranging from 1 (beginner) to 9 
(professional), whereby the scale was subdivided into 
three levels: beginner (rating of 1 to 3), intermediate 
(rating of 4 to 6) and professional (rating of 7 to 9). The 
CanMEDS concept2 was introduced in Germany in 2015 
by the National Competency- based Learning Objectives 
Catalogue in Medicine (NKLM23), but it is not compul-
sory in the German medical curriculum (as based on the 
German Medical Licensure Act). In the study, we briefly 
discussed the CanMEDS concept with the students before 
the role plays, and in the questionnaire each role was 
accompanied by a brief description (3 to 4 sentences). 
To link the data in the questionnaires completed at 
on- site sessions 1 and 2, students were asked to label the 
questionnaires with a standardised, five- digit pseudo- 
anonymous code (the questionnaire ‘after the role play’ 
is provided in the online supplemental file 1).

Questionnaires about demographic data and the quality of the 
role play
We asked students to specify their age, sex, previous rele-
vant medical education lasting at least 1 year (eg, nursing, 
emergency technician), and any university degree 
obtained before they started studying medicine. Students 
who participated in the role play with a peer (peer group) 
also had to state which role they took (observer, physi-
cian or parent). To analyse the quality of the role play, we 
handed out questionnaires that asked students to evaluate 
the role play on a six- point Likert- type scale ranging from 
1 (strongly disagree) to 6 (strongly agree). The overall 
assessment of the role play was rated by students on a six- 
point Likert- type scale ranging from 1 (insufficient) to 6 
(very good).

Written biochemistry multiple choice exam
To assess their attainment of the biochemistry learning 
goals, all students took a written biochemistry examina-
tion 2 weeks after the last class had completed the seminar. 
The summative test consisted of 20 multiple choice (MC) 
questions of the type Apos and Aneg (single best choice) 
and mainly tested knowledge on competency level 1 of 
Bloom’s taxonomy (eg, ‘remember’).7 Data were used to 
examine research question 4, namely whether students’ 
knowledge of biochemistry in a written multiple choice 
test was different depending on whether the role play of 
the parent was played by a peer or SP.

Data analyses and statistics
Before the analyses, we checked the plausibility of the 
data. Because not all students responded to all statements, 
the sample sizes varied slightly. As a measurement of 
learning gain in the seven CanMEDS roles, we calculated 
changes in self- appraisals as the difference between the 
student’s score before and after the role play. Nominal 
data (sex, relevant medical education, previous degree) 
were analysed with χ2 tests. Because the metric data (age, 
self- appraisals, evaluations and learning gain) were not 
normally distributed (significant Kolmogorov- Smirnov 
tests), we used Mann- Whitney U tests for two- group 
comparisons and Kruskal- Wallis H tests to compare more 
than two groups, that is, for data on students’ assumed 
roles during the role play (observer, physician, parent); 
we also used Mann- Whitney U tests for post hoc compar-
isons. Repeated measurements on questions regarding 
the seven CanMEDS roles were tested with Wilcoxon 
signed- rank tests. Analyses were two tailed, and p values 
<0.05 were considered to be significant. We also calcu-
lated Cohen’s d to evaluate effect size.24

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

RESULTS
Participants
Not all study participants (N=155) filled out or handed in 
all the questionnaires. This was particularly true for the 
questionnaire on competency development, which was 
used for repeated measurements. As a result, paired data 
of 141 participants (91% response rate; SP group, n=70; 
peer group, n=71) were available for the respective anal-
yses. In addition, not all students responded to all ques-
tions (eg, some students missed some questions), so the 
sample sizes vary slightly.

Data of N=154 students were available for the analyses 
of demographic data. Subsample sizes and the demo-
graphic data of the participants in the various subsam-
ples are shown in table 1. The mean age was significantly 
lower in the peer group than in the SP group (p=0.018), 
but we found no other statistically significant differences 
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between the demographic data in the two groups. We 
did find some variation in former education, which is 
discussed in the limitations section.

Students’ self-appraisal of their competency development: 
CanMEDS roles
As a surrogate for the impact of the role play in general 
and to compare the use of SPs and peers in detail, we 
asked the students to rate their CanMEDS roles during 
on- site sessions 1 and 2 (ie, before and after the role play, 
figure 1). When both the peer groups and SP groups 
were analysed together, students’ self- appraisals about all 
CanMEDS roles increased significantly after the role play 
(figure 2, online supplemental table 1).

Before the role play (baseline), we found no statistically 
significant difference between the peer groups and SP 
groups in the self- appraisals of any of the CanMEDS roles 
(all p>0.132; data not shown). After the role play, when 
considering the measurement of learning gain (differ-
ence in self- appraisals before and after the role play) we 
found significant differences between the peer groups 
and SP groups in their self- appraised competencies in the 
CanMEDS roles ‘Scholar’ (p=0.027, d=0.46) and ‘Profes-
sional’ (p=0.043, d=0.28) (figure 3).

When comparing student learning gains in the peer 
group according to the students’ role (observer, physi-
cian or parent), we found no differences before the role 
play (baseline; p=0.492; data not shown). After the role 
play, we found significant differences in the role medical 
expert: Students in the role of the parent showed a 
higher learning gain on their self- appraised competency 
than both those who assumed the role of the physician 
(p=0.039, d=0.69) and those who assumed the role of 
an observer (p=0.005, d=0.90) (figure 4). For the other 
CanMEDS roles, we observed no differences between 
students in the role of observers, physicians or parents.

Student evaluations of peer and SP role play
Students in the two groups differed in their evaluation 
of the role play. The SP group agreed significantly more 
strongly than the peer group with the statements that 
the role play represented a realistic situation (item 3, 
p=0.002, d=0.48), the feedback discussion was helpful 
(item 4, p<0.001, d=0.56), the role play motivated them 
in their medical degree (item 6, p=0.008, d=0.44), and 
they would like to have more role play- based teaching 
formats in their further studies (item 7, p<0.001, d=0.65) 
(see figure 5).

Table 1 Demographic data of students participating in communication training in a biochemistry seminar

Total (N=153 to 154) Peer group (n=76 to 77) SP group (n=77)

Age, mean (SD), years 20.8 (3.3) 20.0 (1.9) 21.5 (4.1)

Sex, female, % 68.8 64.9 72.7

Relevant previous medical education 
lasting >1 year, yes, %

19.0 15.8 22.1

Previous degree, yes, % 11.0 6.5 15.6

The role of the parent in a physician–parent consultation was played by either a peer (peer group) or a standardised patient (ie, a trained 
actor; SP group).
SP, standardised patient.

Figure 2 Mean (SD) values of self- appraisals of all students 
(independent f group) for the seven Canadian Medical 
Education Directives for Specialists (CanMEDS) roles. 
Students self- rated their competency on a nine- point Likert- 
type scale before and after a role play to train communication 
skills. A score of 1 to 3 was classified as beginner, 4 to 6 as 
intermediate, and 7 to 9 as professional. * p<0.05, ** p<0.01, 
*** p<0.001.

Figure 3 Mean (SD) differences in students’ self- appraisals 
of competency in the seven Canadian Medical Education 
Directives for Specialists (CanMEDS) roles as a measurement 
of learning gain. Students self- rated their competency in the 
various roles on a nine- point Likert- type scale ranging from 
1 (beginner) to 9 (professional) before and after a role play to 
train communication skills. Differences were calculated by 
subtracting individual scores before the role play from those 
after the role play. Abbreviation: SP = standardised patient; * 
p<0.05.
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In the overall assessment of the role play, students in the 
SP group rated the role play significantly better (mean 
(SD)=5.16 (0.83)) than the peer group did (mean (SD) 
4.75 (0.80); p=0.001, d=0.50).

Learning success in biochemistry MC exam
To determine whether the acquisition of biochemistry 
knowledge differed between the students who had worked 
with a peer in the role of the parent and those who had 
worked with an SP in that role, we evaluated the results of 
a summative biochemistry examination held at the end of 
the semester. Students in both groups achieved a mean of 
16.0 from 20 possible points (peer group: n=78, SD=2.86; 
SP group: n=72, SD=2.96).

DISCUSSION
Our study showed that preclinical students benefit from 
and value communication training within a competency- 
based inverted biochemistry classroom, regardless of 
whether the role play uses peers or SPs. However, both 
forms hold specific benefits.

Students’ self-appraisal of their competency development: 
CanMEDS roles
Like other researchers showed before with other 
measurements,25 our communication training, whether 
performed with a peer or an SP, had a significant effect 
on students’ self- appraisals of their competencies in the 
CanMEDS roles (figure 2, online supplemental file 1). We 
observed the greatest gain in the roles ‘Scholar’, ‘Medical 
Expert’, ‘Professional’, and ‘Communicator’, all of which 
were most closely associated with the focus of the role play, 
that is, explaining the complex biochemical background 
of a disease in a way that a medical layperson can under-
stand. These results indicate that our competency- based 
inverted biochemistry classroom approach was successful.

Differences between groups’ self-appraisals
Although role plays with peers or SPs are valuable tools for 
communication training, each has its own specific advan-
tages. To make the role plays more realistic, we used actors 
as SPs in the role of the parent, which has been done else-
where.21 26 In the SP group, we found a greater increase 
in student self- appraisals of competency in the CanMEDS 
roles ‘Scholar’ and ‘Professional’ (figure 3). One possible 
explanation could be that having an amateur actor (an 
SP) as the counterpart adds more seriousness to the situa-
tion/role play. Some studies showed disadvantages in this 
respect when using peers to play the role of patients,27 28 
and in our study students rated the role plays with SPs 
as being more realistic (figure 5). When faced with SPs, 
students may try harder to phrase the complex biochem-
istry background in an understandable way and therefore 
better understand the crucial aspects of the role play exer-
cise. Another explanation might be seen in the profes-
sional feedback provided by the SPs, which might help 
students to identify the importance of how they explain 
issues.29 The SPs in our study contributed to the feedback 
discussion because feedback is typically considered as a 
core part of communication skills training.20 21

Positive aspects of role plays with Peers
Role plays with peers have their advantages.15 25 30 First, 
they are more cost efficient than using SPs.12 Lim and 

Figure 4 Mean (SD) differences in students’ self- appraisals 
of the Canadian Medical Education Directives for Specialists 
(CanMEDS) role Medical Expert before and after a role 
play exercise on physician- parent communication in which 
peers played the role of physician (team 1), parent (team 
2), or observer (team 3). The difference was calculated as 
a measurement of learning gain by subtracting individual 
self- appraisals before the role play from self- appraisals after 
the role play. Students self- rated their competency on a 
nine- point Likert- type scale ranging from 1 (beginner) to 9 
(professional). Abbreviations: SP = standardized patient; * p < 
0.05, ** p < 0.01.

Figure 5 Mean (SD) values of the self- evaluation by 
medical students of a role play exercise on physician- parent 
communication. Comparison between students in the role 
play with a peer in the role of the parent (peer group) and 
those in the role play with a standardized patient, i.e. a 
trained actor, in the role of the parent (SP group).Students 
rated the seven items on a six- point Likert- type scale ranging 
from 1 (strongly disagree) to 6 (strongly agree). Abbreviations: 
SP = standardised patient; ** p<0.01, *** p<0.001.
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colleagues found that when students assumed the layper-
son’s role, it helped them to understand how the patient 
would think and react.30 Lane et al15 supported this finding 
when they showed that role play with peers is as effective 
for training communication skills as role play with SPs, 
as assessed by a behaviour change counselling index. 
Bosse and colleagues25 reported that their peer role play 
group scored higher in the domain ‘understanding the 
parent’s perspective’. Our results are in line with these 
observations: students who took the role of a parent 
showed a greater increase in their self- appraisal of the 
role ‘medical expert’ than students who took the role of 
physician or observer (figure 4). On the descriptive level, 
other roles (except ‘scholar’ and ‘manager’) showed the 
same pattern, although the differences were not signifi-
cant. Nevertheless, using SPs usually means that students 
cannot take on the role of patient (or, in our case, the 
parent), which might reduce the potential for additional 
learning. Moreover, other instruction formats also allow 
students to take the patient’s perspective, for example, 
student exercises in which they perform physical exam-
inations on each other. On the basis of our results, we 
are considering asking students in future biochemistry 
seminars to discuss the clinical case with their friends and 
relatives during the self- learning phase, that is, before 
the role play, to give them greater insight into a patient’s 
perspective in medical consultations.

Students’ evaluations of the peer and SP role play
In our sample, students in the SP group agreed signifi-
cantly more strongly than those in the peer group with 
the statement that the role play put them in a realistic 
situation (figure 5). This finding might indicate that 
students in the SP group took the role play more seri-
ously or became more involved in the role play. Earlier 
studies found that students lacked seriousness in peer 
role plays.27 28 More seriousness in role plays with SPs 
could also explain why students in the SP group showed 
a larger increase in their self- appraisals of the roles 
‘scholar’ and ‘professional’ (figure 3), as mentioned 
above. Further research is needed to clarify this hypoth-
esis. The SP group also agreed to a greater extent that the 
feedback helped them (figure 5). The feedback from the 
SPs might have been more elaborate than that from the 
peers because our SP training programme trains SPs to 
give feedback. Studies have demonstrated the crucial role 
of feedback.29 31 32 Furthermore, the external perspective 
of an independent person without a medical background 
helps students to learn about the necessary depth and 
details of a medical consultation.

Another advantage of using SPs in role plays can be 
seen in students’ statements about their motivation, 
which increased more in the SP group (figure 5). Also, 
students’ desire for the future use of role plays in their 
further studies indicates the benefit of these activities. 
The overall assessment of the role play was good in both 
groups, but the SP group rated their role play significantly 
higher than the peer group did.

Learning success in written MC exam
We found no difference between the peer groups and 
SP groups in their grades on the MC examination. The 
summative examination asked about factual knowledge, 
and unfortunately we did not assess communication skills 
with objective measurements (eg, structured oral examina-
tions); doing so may have identified specific advantages for 
the communication training with peers or SPs. Previous 
research found some advantages for the peer role play,25 30 
and we are working on an assessment tool for future studies.

Limitations and strengths
We found some differences in sociodemographic data 
between the two role play groups, in that students in the 
peer group were significantly younger than those in the SP 
group. Also, we found non- significant differences between 
the two groups in former education, which was probably 
related to the difference in age. The fact that baseline 
self- appraisal scores were similar in the two groups indi-
cates that the students in the SP group did not have more 
experience, relevant knowledge or skills. Self- appraisals 
can be prone to diverse biases and are not a substitute 
for objective measurements.33 34 Nevertheless, our results 
are in line with other research in communication training 
(eg, Bosse et al25). We think that, although our findings 
on the absolute levels of skills and learning gains may not 
be generalisable, the relative increases can be considered 
to be more accurate. To address this issue, we advise using 
objective measurements whenever possible (eg, objective 
structured clinical examinations), even though they can 
be costly. In this context, it is noteworthy that the current 
standard biochemistry examination based on MC ques-
tions did not directly assess the communication skill 
development targeted by the role play activities and that 
results might be more attributable to individual learning 
than to the teaching intervention.35 Another limitation 
can be seen in our use of the CanMEDS role frame-
work in general and for communication skills in detail. 
The CanMEDS roles were primarily designed to depict 
the professional development of physicians throughout 
their professional lives and therefore can only be 
partially transferred to our seminar. The concept of the 
CanMEDS roles was also new to the students. Moreover, 
further research is needed to determine whether and, if 
so, how the students benefited from their self- perceived 
improvement in communication competencies. Another 
limitation of the study is that groups using trained SPs 
had higher self- rating regarding the CanMEDS roles 
(figure 4) and general points (figure 5) due to a poten-
tial stronger emersion in the role play, for example, by 
perceiving a greater challenge.

Despite these limitations, our data are supported by the 
face validity of our findings. For example, the students 
reported a large increase in the roles ‘scholar’ and ‘medical 
expert’, which were explicitly trained in the role playing 
exercise. Although the absolute values of the self- ratings 
should be interpreted with caution, the CanMEDS might 
be a valuable tool to identify beneficial effects of learning 
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interventions in general. In this context, the results of the 
self- ratings support the hypothesis that training communi-
cation skills at an early stage of a medical curriculum bene-
fits from the involvement of SPs because the SP group of 
students reported a significant increase in learning gain for 
the roles ‘scholar’ and ‘rofessional’.

CONCLUSIONS
We showed that using both peers and SPs, that is, trained 
actors, in role playing exercises is suitable for improving 
students’ self- perceived competency in CanMEDS roles in 
a preclinical biochemistry seminar. Nevertheless, the use 
of SPs has some advantages, such as representing a more 
perceived realistic training scenario. Further studies need to 
validate our results, for example, by implementing an objec-
tive structured clinical examination or a 360° perspective on 
the training by adding standardised encounter cards.36
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 2 

Supplementary Table 1: Self-appraisals of all students (independent of group, i.e whether 22 

the role play was by peers or standardized patients) for the seven Canadian Medical Education 23 

Directives for Specialists (CanMEDS) roles before and after a role play exercise on physician-24 

parent communication. Students rated items on a nine-point Likert-type scale. 25 

 26 

 27 

  

Mean (SD) values of self-appraisals  

   

CanMEDS role n Before role play After role play P value Cohen’s d 

95% CI (for 

Cohen’s d) 

Scholar 141 2.72 (1.66) 3.69 (1.70) < 0.001 0.76 0.52-1.00 

Communicator 141 3.61 (1.76) 4.24 (1.74) < 0.001 0.42 0.18-0.66 

Collaborator 139 3.88 (1.97) 4.17 (1.91) 0.034 0.19  -0.05 to 0.42 

Health advocate 140 3.39 (1.81) 3.91 (1.92) < 0.001 0.35 0.11-0.58 

Manager 139 2.23 (1.70) 2.65 (1.70) 0.001 0.29 0.05-0.52 

Professional 140 3.01 (1.80) 3.65 (1.97) < 0.001 0.42 0.18-0.65 

Medical expert 141 2.13 (1.48) 2.82 (1.69) < 0.001 0.54 0.30-0.78 
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 3 

Guiding questions for the feedback - For students playing the role of a 29 

physician 30 

 31 

Note: “understandable” means  32 

- no technical language 33 

- suitable speed 34 

- answering of questions  35 

 36 

In each case, please think about which part of the consultation specifically relates to the aspects 37 

queried. 38 

 39 

Technical aspects 40 

- Did you have the feeling that your explanations about the X-ray images and the biochemical 41 

background of the disease were understandable and clear? 42 

- Were you able to overcome the mother’s/father’s uncertainty about the diagnosis or explain to 43 

her/him that other causes can be ruled out? 44 

 45 

If the topic arose: 46 

- Could you convincingly explain to the mother/father why the collagen-containing ointment 47 

does not improve bone stability?  48 

 49 

Interpersonal aspects 50 

- Did the mother/father have the opportunity to ask questions? 51 

- Did you make sure that the mother/father understood you? 52 

- Were you empathetic towards the mother/father? (Did she/he feel that they were in good 53 

hands? Did you give her/him the feeling that they were being taken seriously?) 54 

 55 
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 4 

Guiding questions for the feedback - For students playing the role of a 57 

observer 58 

 59 

(The best approach is to divide up the individual aspects or questions between the observers before 60 

the role play so that everyone can concentrate on one aspect during the exercise.) 61 

 62 

Note: “understandable” means  63 

- no technical language 64 

- suitable speed 65 

- answering of questions  66 

 67 

In each case, please think about which part of the consultation specifically relates to the aspects 68 

queried. 69 

 70 

Technical aspects 71 

- Are the explanations given by the student regarding the X-ray images and the biochemical 72 

background of the disease understandable and clear? 73 

- Does the student clearly explain that other causes of bone fragility can be ruled out? 74 

- Does the mother/father understand that other causes of bone fragility can be ruled out? 75 

 76 

If the topic arises: 77 

- Did the mother/father understand why the collagen-containing ointment does not improve 78 

bone stability?  79 

 80 

Interpersonal aspects 81 

- Did the mother/father have the opportunity to ask questions? 82 

- Did the student make sure that the mother/father understood everything? 83 

- Was the student empathetic towards the mother/father (Did she/he feel that they were in good 84 

hands? Was she/he taken seriously)? 85 

 86 

 87 

 88 

 89 
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 5 

Guiding questions for the feedback - For actors playing the role of a 91 

parent 92 

 93 

Note: “understandable” means  94 

- no technical language 95 

- suitable speed 96 

- answering of questions  97 

 98 

In each case, please think about which part of the consultation specifically relates to the aspects 99 

queried. 100 

 101 

Technical aspects 102 

- Were the explanations given by the physician regarding the x-ray images and the biochemical 103 

background of the disease understandable and clear? 104 

- Was it clearly explained to me that other causes of bone fragility can be ruled out? 105 

 106 

If the topic arose: 107 

- Was it clearly explained to me why the collagen-containing ointment did not improve bone 108 

fragility? 109 

 110 

Interpersonal aspects 111 

- Did you have the opportunity to ask questions? 112 

- Did the physician make sure that you understood everything? How can you tell whether they 113 

did so? 114 

- Were you met with empathy? (Did I feel that I was in good hands? Did I feel that I was being 115 

taken seriously?) 116 

 117 

 118 
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 6 

Guiding questions for the feedback - For students playing the role of a 120 

parent 121 

 122 

Note: “understandable” means  123 

- no technical language 124 

- suitable speed 125 

- answering of questions  126 

 127 

In each case, please think about which part of the consultation specifically relates to the aspects 128 

queried. 129 

 130 

Technical aspects 131 

- Were the explanations given by the physician regarding the x-ray images and the biochemical 132 

background of the disease understandable and clear? 133 

- Was it clearly explained to me that other causes of bone fragility can be ruled out?  134 

 135 

If the topic arose: 136 

- Was it clearly explained to me why the collagen-containing ointment did not improve bone 137 

stability? 138 

 139 

Interpersonal aspects 140 

- Did you have the opportunity to ask questions? 141 

- Did the physician made sure that you understood everything? How can you tell whether they 142 

did so? 143 

- Were you met with empathy (Did I feel that I was in good hands? Did I feel that I was being 144 

taken seriously)? 145 

  146 
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 7 

Guiding questions for the feedback - For the lecturer 147 

 148 

Additional questions 149 

- How many facts can be conveyed? 150 

- How do you make sure that what was heard was understood? (e.g., “We have now discussed 151 

complicated things, can you repeat the most important things to me again?”) 152 

 153 

Technical aspects 154 

- Are the explanations given by the student regarding the X-ray images and the biochemical 155 

background of the disease understandable and clear? 156 

- Is it clearly explained that other causes of bone fragility can be ruled out? 157 

- Does the mother/father understand that other causes of bone fragility can be ruled out?  158 

 159 

If the topic arises: 160 

- Did the mother/father understand why the collagen-containing ointment does not improve 161 

bone stability?  162 

 163 

Interpersonal aspects 164 

- Did the mother/father have the opportunity to ask questions? 165 

- Did the student make sure that the mother/father understood everything? 166 

- Was the student empathetic towards the mother/father? (Did she/he feel that they were in 167 

good hands? Was she/he taken seriously?) 168 

 169 
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 9 

Overall: “Medical expert” / medical expert: I have been trained scientifically and practically in 227 

medicine and am able to independently exercise my profession, provide professional patient care and 228 

participate in continuing education.  229 

 230 

Increase in competence 231 

The role-play consultation has promoted my level of competence with regard to the following medical 232 

roles (multiple answers are possible):  233 

Scholar 234 

Communicator  235 

Collaborator 236 

Health advocate  237 

Manager  238 

Professional  239 

Medical expert 240 

 241 

Role play (including preparation and feedback discussion afterwards)  242 

 243 

Please rate the following statements: 244 

Response options from 1 (strongly disagree) to 6 (strongly agree) applies) 245 

 246 

1. Before today’s role-play consultation, I was very motivated in medical school. 247 

2. Before today’s role-play consultation, I was very interested in biochemistry. 248 

3. Today’s role-play consultation increased my motivation for my medical training. 249 

4. Today’s role-play consultation increased my interest in biochemistry. 250 

5. I would like to see more role play-based teaching formats in my further studies. 251 

6. The theater training communication exercises were good preparation for the role-play 252 

consultation. 253 

7. The role instructions are clear and unambiguous. 254 

8. The group preparation for the role-play consultation made me feel well prepared for my role. 255 

9. The role-play consultation put me in a realistic situation. 256 

10. The feedback discussion after the role-play consultation gave me additional help. 257 

11. I give the role-play consultation, including the preparation, the following school grade (6 is the 258 

worst, and 1 is the best): 259 

 260 

Content-related information 261 

 262 

Before today’s role-play consultation, I already had experience with role-playing in class.  263 

Response options: Yes / No 264 

 265 

Before today’s role-play consultation, I already had experience with actors role-playing patients in 266 

class. 267 

Response options: Yes / No 268 

 269 

I was assigned to the student group with the following role: 270 

Response options: physician / observer / patient 271 

 272 

General information  273 

 274 

How old are you? 275 

Response option in numbers 276 

 277 

Sex: 278 

Response options: female / male  279 

 280 

 281 

I have already completed training in the medical field (with/without working in the profession) (total 282 

duration > 1 year). 283 

Response options: Yes / No 284 

 285 

I have already completed a degree (total duration > 1 year). 286 
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Response options: Yes / No 287 

 288 

In the space below, you can express praise and criticism and, in particular, make concrete 289 

suggestions for improving the role-play consultation and its preparation: 290 

Response option: free text 291 
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