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Abstract

Background: During interprofessional clinical practice, compared to understanding of one’s own professional role
and function, it might be more difficult to clarify the roles and contributions of the other health-care team
members because of the inter-professional barrier. In order to provide students the opportunity for real experience
with other professions in team environments and enhance their perceptions of other professions’ roles, this study
developed a comprehensive and multi-dimension extracurricular interprofessional education (IPE) model through
designing and integrating a profession-role exchange component, that was medical students as pharmacists or
nurses, pharmacy students as physicians or nurses, and nursing students as physicians or pharmacists in the
interprofessional health-care student team, into the service learning experience in a real community setting.

Methods: In this pre/post-intervention study, the effect of integrated profession-role exchange experiences on the
students’ attitudes towards interprofessional collaboration and their role clarification was evaluated among 60
student volunteers (20 medical students, 20 pharmacy students and 20 nursing students). All involved students
were divided into the profession-role exchange intervention group and the control group. Subjects in the control
group did not participate the profession-role exchange experiences, the other IPE procedures were the same for
both groups. Three survey instruments for attitudes toward interprofessional clinical collaboration were respectively
used to measure the students’ attitudes toward physician-pharmacist, physician-nurse and nurse-pharmacist
collaborations. “Roles and responsibilities” subscale of Readiness for Interprofessional Learning Scale was used to
evaluate the overall role clarification during IPE.

Results: Compared to the control IPE activity, the addition of profession-role exchange component resulted in the
significant increase in students’ positive attitudes towards interprofessional collaboration, and the enhancement of
students’ role awareness.

Conclusions: The profession-role exchange might be more effective and better initiate students to the practice of
interprofessional collaboration, and could be used as an effective IPE tool for improving the role awareness of
health-care students.
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Background
Along with the rapid advancement of modern health-
care practices, an interprofessional care model has been
well-accepted to be important for supporting a compre-
hensive patient-centred service provision through blend-
ing complementary knowledge and skills from multiple
health professions, such as medicine, nursing and phar-
macy [1–4]. Through working together in team to care
for patients, this interprofessional care model makes
possible the best use of resources, improves outcomes,
and is able to meet increasingly complex health needs of
patients [4]. As an essential element of interprofessional
practice and collaboration, clear perceptions of interpro-
fessional team members regarding their professional
roles are crucial for the effectiveness of interprofessional
care [2, 3]. To successfully participate in a well-
functioning interprofessional team, health-care profes-
sionals first need to understand the roles of their own
and other team members.
The role is considered to represent “a set of expecta-

tions in the sense that it is what one should do” [2]. The
role perceptions of health-care professionals would
translated into actual actions in clinical practice, thus
are essential for improving patient care and achieving in-
terprofessional team success [2, 3, 5, 6]. Currently,
health-care educational models in most regions of the
world, for example, in China, focus on uni-professional
training [7]. Therefore, health-care professionals have
few opportunities to understand the professional charac-
teristics and practices of other professionals during
learning and patient care. Therefore, compared to un-
derstanding of one’s own professional role and function,
it might be more difficult to clarify the roles and contri-
butions of the other health-care team members. Know-
ledge of professional role of others has been mentioned as
a key competency that is required for successful inter-
professional practice and collaboration [8]. In order to
provide a comprehensive and optimal team-based health
care, each team member should revolve around specific
role expectations and meet perceived professional re-
sponsibilities. Team members as a group must have an
understanding of the competencies and skills which each
team member could contribute, and can determine who
is the best suitable one to implement the given clinical
intervention that is required in a given situation [2].
Nevertheless, a lack of awareness, definition and recog-
nition of one another’s role was still believed as a main
conceptual barrier to interprofessional collaboration as
perceived by the involved actors [4, 9, 10], which need
to be overcome in the future.
Interprofessional education (IPE), whereby students

from different health-care professions learn and practise
together, has shown to have a positive impact on team
work in the students’ future health-care practice,

contribute to train effectual health-care teams and
optimize future holistic patient care [10, 11]. In order to
prepare the students to interprofessional team practice,
health-care education programs should provide adequate
learning opportunities that enable students to interact
with potential professional team members, gain insight
into the roles, professional cultures, and contributions of
collaborating team members [2, 11]. Among the varied
educational initiatives for teaching interdisciplinary
teamwork, community service learning has attracted
great interest from health-care educators [7, 12–15]. The
service/learner model, a team approach to experiential
education, has been suggested as a potential teaching
method for IPE [16]. This model challenges the learners
to effectively work together to address real clinical prob-
lems or patient education in a clinical setting, thus pro-
vides a means of linking classroom knowledge with the
practical experience [17]. Community service learning is
a common representation format for the service/learner
model [7, 12–15]. In our previous study [7], we devel-
oped a new IPE opportunity through integrating co-
operative learning into an interprofessional student
team-based community service event. Cooperative learn-
ing is an instructional tool to organize students into
small groups, in which students work together to help
one another learn academic content [7]. In the IPE pro-
gram previously conducted by our team [7], cooperative
learning project was implemented before the community
service event, in order to lay the foundation for good
communication and shared understanding or thinking
among team members. Results showed a significant in-
crease in positive attitudes among the involved students
towards interprofessional collaboration after participa-
tion in this IPE activity. The use of cooperative learning
interacting with colleagues from other professions was
beneficial to expand students’ exposure to the role of
other health-care professionals [7]. However, this previ-
ous IPE opportunity only involved medical and phar-
macy students. Importantly, it is generally accepted that
role clarification in interprofessional collaboration re-
quires real experience with other professions in team en-
vironments [18]. In an effort to improve our existing IPE
activity, we further speculated, if some experiential inter-
ventions were vividly integrated into the service learning
experience in a real community setting, this IPE activity
might be more effective and better initiate students to
the practice of interprofessional collaboration.
Therefore, we proposed a conceptual framework for

profession-role exchange design as a module to provide
additional support for IPE. In order to explore a promis-
ing approach for enhancing students’ perceptions of the
role of other professions and develop a comprehensive
and multi-dimension extracurricular IPE model, this
study designed and integrated a profession-role
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exchange component, that was medical students as phar-
macists or nurses, pharmacy students as physicians or
nurses, and nursing students as physicians or pharma-
cists, in the interprofessional student team-based com-
munity service experience. In this protocol, the students
were encouraged to experience interprofessional team
working in community settings as a different role from
their own professional background. Then, the effect of
integrated profession-role exchange experiences on the
students’ attitudes towards interprofessional collabor-
ation and their role clarification was evaluated.

Methods
Study description
A total of 60 third-year students (20 medical students,
20 pharmacy students and 20 nursing students; 19 males
and 41 females) volunteered to participate in the IPE ac-
tivity on May 12–13, 2018. They had learned basic dis-
ease/drug knowledge and community service skills, and
were recruited via the Internet. Faculty organised an in-
terprofessional student team-based local community dia-
betes self-management education. The involved students
were randomly divided into the profession-role exchange
intervention group and the control group. Each group
was composed of 10 medical students, 10 pharmacy stu-
dents and 10 nursing students. Two weeks prior to the
IPE activity, all the student volunteers were informed
about the aim and step of this IPE activity, organized
into interprofessional teams during an initial meeting
convened by faculty committee. The CONSORT guide-
lines were followed and the study flowchart is presented
in Fig. 1.

Step 1 cooperative learning
Previously, we used cooperative learning based on six-
stage model of group investigation to prepare for the
subsequent community service learning [7]. The stu-
dents carried out the cooperative learning in the orga-
nized interprofessional teams. Students were arranged to
learn and discuss the knowledge and skills, which were
required to deliver interprofessional care in the subse-
quent community service experience, in collaborative
small-group learning situations. Moreover, students
from different professions were encouraged to offer their
own professional opinions about diabetes control, in
order to let students from other professions understand
their own professional roles and responsibilities. Mean-
while, positive collaborative relationships among the
three professions could be built through the reciprocal
discussion among team members. On the day before the
community service IPE activity, faculty committee con-
vened a formal meeting, in which the students were re-
quired to report on their group’s cooperative learning
work, present the group community diabetes self-

management education project, outline and negotiate all
team members’ potential professional contributions.

Step 2 community service learning
Considering the prevalence of increased incidence of
type 2 diabetes among the public, the hierarchical diag-
nosis and treatment system reforms for improving the
community health service system have been initiated in
response to the challenges of chronic diseases repre-
sented by diabetes in China [19]. Accordingly, Chinese
health profession students have more opportunities to
access to a wide variety of patients with a range of acute
to chronic diabetic conditions, and learn professional
diabetes-related knowledge and skills in community-
based settings. After cooperative learning, the students
participated in a community service experience aiming
to increase diabetes self-management education. The in-
terprofessional student teams conducted household
visits for the community residents suffering from dia-
betes, the list of whom was given by the community hos-
pital, to educate them about diabetes self-management
and address their health-care needs. Each interprofes-
sional student team included 2 medical students, 2 phar-
macy students and 2 nursing students. Each group
(profession-role exchange intervention group or the con-
trol group) included 5 teams to visit the household. The
responsibilities of health-care students from different
professions were proposed and assigned based on the
clinical practice and the Standards for Diabetes Self-
Management Education and Support [20](Fig. 1).

Intervention profession-role exchange
On the days the local community diabetes self-
management education IPE activity was conducted, in
the intervention group, the profession-role exchange ex-
periences were used to further enhance the role aware-
ness of health-care students. As a kind of role-playing
education game, profession-role exchange is an innova-
tive simulation- based experiential learning method, in
which health-care students from different professions
play one another’s role in an environment similar to the
clinical environment. This new role experience may help
students to develop awareness and valuing of the future
collaborating team members’ potential contributions in
providing effective patient care, as well as objectively
view their own role from the perspective of partners.
During the community diabetes self-management educa-
tion IPE activity (Step 2), students in the intervention
group were required to perform the responsibilities of
the students from other professions. That is, one medical
student in a team should perform the responsibilities of
the pharmacy students in their team; the other medical
student should play the role of the partner nursing stu-
dents in their team. And one pharmacy student in this
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Fig. 1 Study flowchart. Subjects in the control group did not participate the profession-role exchange experiences (shown as red arrows), the
other IPE procedures were the same for both groups
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team should act as a student physician; the other phar-
macy student should adopt characters or roles of the
nursing students in their team, and so on. The role-
choices of students were based on their own will and the
negotiation among the team members. As students
began the role-exchange experiences, they were allowed
to consult with their peers, but could not let other stu-
dents work instead of themselves.
Subjects in the control group did not participate the

profession-role exchange experiences, the other IPE pro-
cedures (Step 1 and 2) were the same for both groups.
The above IPE experience was governed by a volunteer
faculty committee, and under the supervision of three
qualified practitioners.

Measures
Physician-pharmacist collaboration survey instrument
As common-used validated instrument for measuring in-
terprofessional collaboration between physicians and
pharmacists [7, 21], Scale of Attitudes Toward Physician-
Pharmacist Collaboration (SATP2C) was applied to meas-
ure the perceptions of physician-pharmacist collaboration
among the involved medical and pharmacy students.
There are 16 Likert-type items on a 4-point scale (4:
strongly agree; 3:agree; 2: disagree or 1:strongly disagree)
in SATP2C. Higher scores mean more positive attitudes
toward physician-pharmacist collaborative relationships.

Physician-nurse collaboration survey instrument
The medical and nursing students in both intervention
and control groups were required to complete the Jeffer-
son Scale of Attitudes Towards Physician-Nurse Collab-
oration (JSAPNC) [22], which included 15 items on a 4-
point scale (1:strongly disagree-4:strongly agree). A
higher total score indicates a more positive attitude to-
ward physician–nurse collaboration.

Nurse-pharmacist collaboration survey instrument
The attitudes toward nurse–pharmacist collaboration
among the nursing and pharmacy students were ana-
lyzed using a previously self-developed 25-item scale
[23], the overall score of which ranges from 25 to 100
theoretically. Higher scores reflect more positive atti-
tudes toward nurse-pharmacist collaboration.

“Roles and responsibilities” subscale of Readiness for
Interprofessional Learning Scale (RIPLS)

All the participant students were asked for responses to
“Roles and responsibilities” subscale of RIPLS, which was
firstly developed by Parsell & Bligh [24] to assess the
readiness of health-care students for multi-professional
learning. There are three underlying factors in RIPLS,
which were respectively named as “Team-working and

collaboration”, “Professional-identity” and “Roles and re-
sponsibilities” [25]. Among them, “Roles and responsibil-
ities” subscale of RIPLS has been widely used to specially
evaluate the overall role clarification during IPE [18, 26].
This subscale includes 3 items rated on a 5-point scale,
ranging from (1: strongly Disagree - 5: strongly agree).
Higher total scores indicate greater role clarification.
The bilingual version of the above survey instruments

in Chinese and English was applied in this study to en-
sure the accurate comprehension of respondents.

Data collection
At the initial meeting before beginning the IPE interven-
tion, students received a letter of information and the
printed questionnaires. Only participants completing the
questionnaires were included in the subsequent study.
Participants received the same questionnaires immediately
following the community service-learning experience. All
60 students completed the pre-study questionnaires, but a
medical student in the profession-role exchange interven-
tion group and a nursing student in control group did not
complete the post-study questionnaires thus were ex-
cluded from analyses.

Data analysis
Data were coded and entered into SPSS22.0. Results
were expressed as mean ± standard deviation (SD). Previ-
ous studies have identified underlying factors of SATP2C
[21], JSAPNC [22], Nurse-pharmacist collaboration sur-
vey instrument [23], and RIPLS [24] (Tables 1, 2 and 3,
Fig. 2). In order to assess the levels of attitudes toward
interprofessional collaboration or role clarification and
their distribution among different factors, total scores
from survey instruments as well as the scores for each
extracted factor were recorded. The Wilcoxon matched-
pairs signed rank test was used to compare the differ-
ences between the results from pre- and post-study sur-
veys. Repeated-measures ANOVA using pre- and post-
intervention scores as the within-subject factor and
intervention (yes or no) as the between-subject factor
was conducted to investigate the differences between the
outcomes of the profession-role exchange intervention
group and the control group. Differences were consid-
ered to be statistically significant when p-value < 0.05.

Results
Because all the participants were the third-year students,
their ages were all around 21. Among 29 control students
who completed both pre-study and post-study question-
naires, 9 were males and 20 were females. The profession-
role exchange intervention group had the same gender
distribution as the control group. Collectively, the gender,
age, specialty, or grade distribution of participants was ap-
proximately equal between the two groups.
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Medical and pharmacy students’ attitudes toward
physician-pharmacist collaboration
All the medical and pharmacy participants in the IPE ac-
tivity, except a medical student, completed both the pre-
and post-activity surveys on attitudes toward physician-
pharmacist collaboration using SATP2C. As shown in
Table 1, after the IPE activity, significant enhancements
in SATP2C scores were found in both control and inter-
vention groups (p < 0.01). Importantly, when compared
with the control group, the addition of profession-role
exchange in the intervention group markedly further in-
creased the total SATP2C scores (p < 0.05). In the con-
trol group, the total SATP2C scores were increased by
17.7 and 13.3% for medical and pharmacy students, re-
spectively; in the intervention group, the total scores
were respectively increased by 23.4 and 19.2% for med-
ical and pharmacy participants.
Three underlying constructs, namely “Responsibility

and accountability”, “Shared authority” and “Interdiscip-
linary education”, had been emerged from the factor
analysis of SATP2C [21]. In line with the changes in the

total scores, for the medical and pharmacy students, par-
ticipating in the profession-role exchange was associated
with the increased scores in “Responsibility and account-
ability” and “Shared authority” subscales on the SATP2C
(p < 0.05, vs. control group).

Medical and nursing students’ attitudes toward physician-
nurse collaboration
As shown in Table 2, significant statistical differences
(p < 0.01) in the total JSAPNC scores were found be-
tween pre-activity and post-activity in both control and
intervention groups. And the increases of the total score
in the medical and nursing students who had experi-
enced profession-role exchange (31.6 and 29.7%, respect-
ively) was more markedly than those of the control
students (17.4 and 16.1%, respectively).
Among the four extracted factors of JSAPNC, it was in-

teresting to found that, after the intervention of profession-
role exchange, medical and nursing students displayed sig-
nificantly more positive attitudes toward “Nurse’s auton-
omy” and “Physician’s dominance” (p < 0.05), which are

Table 2 The effect of profession-role exchange intervention on the students’ attitudes towards physician-nurse collaboration
measured with JSAPNC (Mean ± SD)

Factors Score range (Min.-Max.) Medical students Nursing students

Control group (n = 10) Intervention group
(n = 9)

Control group (n = 9) Intervention group
(n = 10)

Pre-
activity

Post-
activity

Pre-
activity

Post-
activity

Pre-
activity

Post-
activity

Pre-
activity

Post-
activity

Shared education
and team work

7–28 21.2 ± 1.5 24.7 ± 1.7** 20.8 ± 1.9 24.9 ± 1.9** 21.1 ± 2.0 24.6 ± 1.7** 20.8 ± 1.6 25.2 ± 2.3**

Caring vs. curing 3–12 8.9 ± 1.1 10.6 ± 1.1** 8.9 ± 0.9 11.4 ± 1.3** 9.0 ± 1.4 11.1 ± 1.2** 8.8 ± 1.5 10.7 ± 1.1**

Nurse’s autonomy 3–12 6.0 ± 2.4 7.2 ± 3.0 5.7 ± 1.9 9.3 ± 2.4**# 6.4 ± 1.7 8.0 ± 1.7* 6.1 ± 2.0 9.3 ± 2.3**#

Physician’s dominance 2–8 3.6 ± 1.5 4.1 ± 2.0 3.9 ± 1.5 6.0 ± 1.9**# 4.6 ± 2.1 4.0 ± 1.1 4.7 ± 2.3 7.2 ± 1.3**#

Total scores 15–60 39.7 ± 4.0 46.6 ± 4.8** 39.3 ± 3.1 51.7 ± 4.4**# 41.1 ± 2.2 47.7 ± 1.9** 40.4 ± 3.0 52.4 ± 3.4**#

*p < 0.05; **p < 0.01. Pre- and post-activity surveys were analysed using the Wilcoxon matched-pairs signed rank test
# p < 0.05. Repeated-measures ANOVA using pre- and post-intervention scores as the within-subject factor and intervention (yes or no) as the between-subject
factor was conducted to investigate the differences between the outcomes of the profession-role exchange intervention group and the control group

Table 1 The effect of profession-role exchange intervention on the students’ attitudes towards physician-pharmacist collaboration
measured with SATP2C (Mean ± SD)

Factors Score range (Min.-Max.) Medical students Pharmacy students

Control group (n = 10) Intervention
group (n = 9)

Control group (n = 10) Intervention
group (n = 10)

Pre-
activity

Post-
activity

Pre-
activity

Post-
activity

Pre-
activity

Post-activity Pre-
activity

Post-
activity

Responsibility and
accountability

9–36 27.8 ± 3.8 31.4 ± 2.6** 28.0 ± 2.9 33.4 ± 2.2**# 29.8 ± 2.6 32.6 ± 2.5** 29.2 ± 2.7 33.9 ± 2.3**#

Shared authority 5–20 14.9 ± 1.7 18.0 ± 1.5** 15.2 ± 1.7 19.0 ± 1.0**# 16.0 ± 1.7 18.3 ± 1.7** 15.6 ± 1.4 18.9 ± 1.3**#

Interdisciplinary
education

2–8 6.4 ± 1.1 8.4 ± 0.8** 6.7 ± 1.1 9.1 ± 0.8** 6.8 ± 1.1 8.7 ± 1.2** 7.3 ± 1.4 9.3 ± 0.8**

Total scores 16–64 49.1 ± 5.0 57.8 ± 3.4** 49.9 ± 4.3 61.6 ± 2.88**# 52.6 ± 3.3 59.6 ± 2.7** 52.1 ± 3.0 62.1 ± 3.7**#

*p < 0.05; **p < 0.01. Pre- and post-activity surveys were analysed using the Wilcoxon matched-pairs signed rank test
# p < 0.05. Repeated-measures ANOVA using pre- and post-intervention scores as the within-subject factor and intervention (yes or no) as the between-subject
factor was conducted to investigate the differences between the outcomes of the profession-role exchange intervention group and the control group
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Table 3 The effect of profession-role exchange intervention on the students’ attitudes towards nurse–pharmacist collaboration
measured with the nurse-pharmacist collaboration survey instrument (Mean ± SD)

Factors Score range (Min.-Max.) Pharmacy students Nursing students

Control group (n = 10) Intervention group (n =
10)

Control group (n = 9) Intervention group
(n = 10)

Pre-
activity

Post-
activity

Pre-
activity

Post-
activity

Pre-activity Post-
activity

Pre-
activity

Post-
activity

Interprofessional
team- based practice

11–44 30.6 ± 3.8 35.4 ± 5.1** 30.7 ± 4.9 37.3 ± 5.0** 29.4 ± 5.0 35.2 ± 4.8** 29.5 ± 5.1 37.5 ± 2.8**

Roles/responsibilities
for collaborative
practice

7–28 17.8 ± 6.1 21.2 ± 6.3 17.3 ± 6.4 25.0 ± 1.5**# 13.4 ± 5.7 18.4 ± 6.0* 16.0 ± 6.2 24.7 ± 2.5**#

Relationship
between nurses and
pharmacists

4–16 10.4 ± 3.2 12.7 ± 3.0* 11.2 ± 2.0 13.9 ± 1.4** 8.9 ± 2.7 12.2 ± 1.6** 9.6 ± 2.2 12.8 ± 1.7**

Nurses’ experience
of pharmacist’s role
in drug treatment

3–12 10.4 ± 1.3 11.7 ± 0.7** 10.4 ± 1.6 11.6 ± 0.7* 9.4 ± 1.1 10.3 ± 1.5 8.5 ± 2.2 11.0 ± 1.3**#

Total scores 25–100 69.2 ± 9.8 81.0 ± 12.6* 69.6 ± 7.5 87.8 ± 7.1**# 61.2 ± 11.2 76.2 ± 9.9** 63.6 ± 6.3 86.0 ± 3.6**#

*p < 0.05; **p < 0.01. Pre- and post-activity surveys were analysed using the Wilcoxon matched-pairs signed rank test
# p < 0.05. Repeated-measures ANOVA using pre- and post-intervention scores as the within-subject factor and intervention (yes or no) as the between-subject
factor was conducted to investigate the differences between the outcomes of the profession-role exchange intervention group and the control group

Fig. 2 The effect of profession-role exchange intervention on the students’ scores in “Roles and responsibilities” subscale of RIPLS (Mean ± SD).
*p < 0.05; **p < 0.01. Pre- and post-activity surveys were analysed using the Wilcoxon matched-pairs signed rank test. # p < 0.05. Repeated-
measures ANOVA using pre- and post-intervention scores as the within-subject factor and intervention (yes or no) as the between-subject factor
was conducted to investigate the differences between the outcomes of the profession-role exchange intervention group and the control group
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factors reflecting students’ perceptions of professional role.
A higher factor score on the “Nurses’ autonomy” dimension
suggested a more positive view of nurses’ importance in de-
cisions about patient care [27]. As for two reversely-scored
items identified as “Physician’s dominance” questions, more
students showed a rejection of physicians’ totally dominant
role in patient care after profession-role exchange interven-
tion (p < 0.05). These data suggested that the profession-
role exchange experiences reversed the common role-
stereotype of nurses as “collaborators” and physicians as
“team leaders”.

Nursing and pharmacy students’ attitudes toward nurse–
pharmacist collaboration
As shown in Table 3, despite the fact that the control
IPE activity increased the total attitude scores toward
nurse-pharmacist collaboration among nursing and
pharmacy students by 17.1 and 24.5%, respectively (p <
0.05; p < 0.01, vs. pre-activity), the integration of
profession-role exchange experience into the IPE activity
achieved further improvement (p < 0.05, vs. control
group). Importantly, the nursing and pharmacy students’
attitudes toward “Roles/responsibilities for collaborative
practice” were significantly enhanced by the profession-
role exchange experiences (44.5% in pharmacy students
and 54.4% in nursing students of the intervention group
vs. 19.1% in pharmacy students and 37.3% in nursing
students of control group). And the nursing students’
scores in the “Nurses’ experience of pharmacist’s role in
drug treatment” sub-scale were obviously decreased by
29.4% after the profession-role exchange intervention,
when compared with those of control nursing students
(p < 0.05).

Students’ scores in “Roles and responsibilities” subscale
of RIPLS
As shown in Fig. 2, in the control group, the medical,
pharmacy and nursing students’ scores in “Roles and re-
sponsibilities” subscale of RIPLS were respectively en-
hanced by 10.9, 11.8 and 8.5% after the control IPE
activity (p < 0.05; p < 0.01). In the profession-role exchange
intervention group, the scores of medical, pharmacy and
nursing students were enhanced by 21.4, 18.1 and 19.0%,
respectively (p < 0.05; p < 0.01). The between-group com-
parison showed that participating in the profession-role
exchange further increased the scores in the role under-
standing subscale of RIPLS among students from any of
the three health-care professions (p < 0.05).

Discussion
Role-play, as an integral part of simulation-based educa-
tion method in experiential learning, has been demon-
strated to allow for the multi-level brain processing of
experiences, thus be effective in constructing the

cognitive and emotional learning of health-care students
[28, 29]. However, previous educational studies were
usually associated with students in single roles during
simulation rather than assuming multiple roles [28],
which might hinder the students from a comprehensive
learning experience in the simulation modality. There-
fore, several authors advocated the use of a special kind
of role playing named as “role reversal” [30],“dual role-
play” [31], or “peer role play” [32] as a teaching strategy
whereby health-care students assume multiple roles in
role-play simulation. No matter what name it was given,
this kind of role-play simulation intervention highlighted
the importance of perspective taking in the experiential
learning. Nevertheless, all these previous studies [30–32]
focused on the switching of roles to experience between
health-care professional and patient perspectives. In the
present study, we firstly used the role exchange between
different professions in the interprofessional student
team.
Profession-role exchange in this study offered the

health-care students some insight into the experience of
being the other professional members in interprofes-
sional clinical team. Due to the multiple roles (including:
the role that the student played, his/her own profession
role, the role of other cooperative team members that
other students played) in the IPE programme, students
could immersively experience the interprofessional team
working, and develop interprofessional knowledge and
skills within the same simulation scenario. Here, the
profession-role exchange was combined into an inte-
grated learning method of cooperative learning and
community service-learning, which we previously pre-
sented [7], in order to further improve the effectiveness
of the designed extracurricular IPE activity. This study
used the previously designed IPE learning method of co-
operative learning and community service-learning as
the control, and studied the effect of the addition of
profession-role exchange as the intervention on the stu-
dents’ attitudes towards interprofessional collaboration
and their role understanding. The results showed a sig-
nificant facilitating effect on the respondents’ orientation
toward interprofessional team work and the role percep-
tions of team members in both the intervention group
and the control group. Importantly, this effect is more
pronounced after experiencing the addition of
profession-role exchange than after experiencing with
the control IPE activity without profession-role exchange
component. In the control group, cooperative learning
in which students were required to work together to
learn and discuss in small-group learning situations was
integrated prior to an interprofessional team-based com-
munity service. Cooperative learning experience helped
students to prepare the knowledge and skills required in
the subsequent community service, clarify their own
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professional roles, develop the team structure and a bet-
ter understanding of the other professions’ roles, thus
could encourage shared thinking among team members
and lay the foundation for interprofessional community
service learning [7]. In the intervention group, the
addition of interprofessional role-exchange intervention
offered a perspective taking experience that allowed stu-
dents to understand other professionals’ roles in the
practical team-based community health-care work, to re-
flect on their own past professional skills, as well as to
understand the importance of interprofessional commu-
nication and collaboration. Moreover, this profession-
role exchange experience provided opportunities for stu-
dents to actually apply the knowledge and skills which
they had prepared during the cooperative learning
activities.
In this study, three survey instruments for attitudes to-

ward interprofessional clinical collaboration, including
SATP2C [21], JSAPNC [22] and a self-developed 25-item
scale [23], were used to measure the students’ attitudes to-
ward physician- pharmacist, physician-nurse and nurse-
pharmacist collaborations, respectively. The profession-role
exchange significantly enhance the scores in some extracted
factors, especially “Responsibility and accountability” and
“Shared authority” in SATP2C; “Nurse’s autonomy” and
“Physician’s dominance” in JSAPNC; “Roles/responsibilities
for collaborative practice” and “Nurses’ experience of phar-
macist’s role in drug treatment” in the nurse-pharmacist
collaboration survey instrument, which reflected the re-
spondents’ professional role clarification. Moreover, the re-
sults from “Roles and responsibilities” sub-scale of RIPLS
also indicated that the students’ understanding of roles of
their own and other interrelated professions was further
fostered after participating in the profession-role exchange
experiences. These data showed that the experiences of
students in role simulation as their cooperative team mem-
bers in the teamwork situation were effective in strengthen-
ing the role identity and the communication among
professions in the clinical setting. In their role as collabora-
tors, health-care students have an opportunity to observe
their own role in interprofessional collaboration from a
new perspective, decide what elements to adopt in their
own future clinical practice, and integrate their past profes-
sional knowledge and experiences to a novel situation for a
creative solution.
Therefore, the combine of profession-role exchange

with the cooperative learning-based community service
IPE activity could further help students to develop the role
perceptions of other health-care professionals, as well as
hone their self-awareness, enhance interprofessional col-
laborative skill acquisition in a safe environment, thus pre-
pare students for future real interprofessional contacts in
a collaborative environment, allow for optimal contribu-
tions from all team members in providing holistic patient

care. The integration of profession-role exchange compo-
nent in an interprofessional student team-based commu-
nity health service-learning experience could be used as a
comprehensive extracurricular IPE tool for improving the
role awareness of health-care students. This study pro-
vided a referential model for the professional role assign-
ment during the further simulated IPE programs.
This study contained some limitations. SATP2C,

JSAPNC and a previously self-developed 25-item scale
were respectively chosen to detect students’ attitudes to-
ward physician-pharmacist, physician-nurse and nurse-
pharmacist collaboration. The “Roles and responsibilities”
sub-scale of RIPLS was used to measure the overall role
clarification. Although previous studies [21–24] have pro-
vided support for the validity and reliability of these meas-
urement tools, the psychometric integrity of the Chinese
and English bilingual versions of these instruments used
in this study is still limited. Therefore, the psychometric
properties of these chosen instruments as well as the in-
ternal consistency among items within each questionnaire
measure should be further critically appraised. Because at-
titudes are only a proxy for behavior, it might be more
ideal to demonstrate that this program can improve the
communications and collaborative working in the work-
place. However, there is still no quantitative method to
measure the interprofessional collaboration behavior.
Moreover, a total of 60 students were recruited in this
study. In the studied university, there are about 300 med-
ical students, 60 pharmacy students and 60 nursing stu-
dents at each grade level. Therefore, the overall
proportion of participants is less than 15%. And because
the study participants are volunteers, it is unclear whether
they represent all students. Furthermore, subjects were
not randomly assigned to intervention or control group,
so they were fully aware of the group they were in, which
possibly caused socially-desired responses. In addition, the
intervention of profession-role exchange was conducted
only once. The small sample size and single-institution na-
ture may limit the generalizability of the results. Further
research and replication of this study with a larger sample
of students from multiple institutions are needed to
strengthen our findings.

Conclusions
Our study concluded that a profession-role exchange
component introduced in an interprofessional student
team-based community health service-learning experi-
ence allowed the health-care students to experience the
perspectives of their partners in the clinical team work
under the community-based learning model. The
profession-role exchange intervention resulted in the en-
hancement of students’ role awareness in interprofes-
sional collaboration, thus could be used as an effective
IPE tool.
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