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Abstract 

Interprofessional education (IPE) during undergraduate education and training has been found to improve collabo-
ration between health care students. This supports interprofessional working in clinical practice to enhance patient 
safety and care delivery.

Undergraduate students from pharmacy and medical programmes worked online in pairs to review notes of hospital 
patients due to be discharged. Students were tasked to complete a discharge letter and undertake an online consul-
tation with a simulated patient prior to discharge. Online interactions were recorded and assessed using a validated 
tool to measure interprofessional professionalism. Students undertook this intervention in different pairings with dif-
ferent patient cases for three iterations after receiving feedback and undertaking a reflective exercise.

The aim was to investigate the student learning and development that could be used to inform intervention optimi-
sation and scale-up.

Qualitative data were collected from different sources. Method triangulation was employed to develop a comprehen-
sive understanding of the student learning and development. Data was collected from written feedback provided 
by the assessment team, student reflections on their performance, and from semi-structured interviews conducted 
with the student pairs and one to one with the assessment team. Content and thematic analysis was used to analyse 
these data and the Kirkpatrick/Barr evaluation model provided a framework to organise the themes.

Eighteen students (nine from each professional programme) completed the study and a total of 27 IPE sessions 
were conducted. The assessment team completed 54 assessment tools and 31 student reflections were received 
(from a maximum of 36). Students were interviewed in their interprofessional pairs to yield nine interview transcripts 
and one interview was conducted with the assessment team.

Students reported and were observed to improve in interprofessional collaboration over the three iterations follow-
ing feedback and rehearsal opportunities. Longitudinal observation and assessment of student interprofessional 
working in changing teams provided the opportunity to capture the influence of interdependence on student perfor-
mance and assessment of competence.
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Introduction
It is well established that teamworking and good commu-
nication between healthcare professionals contributes to 
positive patient outcomes, improved patient safety and 
job satisfaction within the healthcare workforce [1–3]. 
In particular, collaborative doctor-pharmacist team-
based care has been found to have a positive effect on 
the management of chronic disease and has reduced the 
occurrence of medical errors during the transition from 
hospital in-patient back to primary care [3, 4]. However, 
there are many reported barriers to working collabo-
ratively, for example existing or perceived hierarchical 
structures; complexity of healthcare systems and proce-
dures, and silo working [5, 6].

Interprofessional education (IPE) within undergraduate 
and professional training has been identified as a strategy 
to help improve teamworking and collaborative commu-
nication between different healthcare professions [7].

Educators are challenged to design and create educa-
tional and training experiences that provide learners the 
opportunity to collaborate meaningfully and develop 
knowledge, skills, and behaviours to support collabora-
tive practice [8, 9]. There is significant IPE scholarship 
and research which advocate for authentic learning expe-
riences with a high level of fidelity, delivered as a longi-
tudinal programme of experiences, rather than ad hoc 
isolated sessions with provision of feedback for learners 
[9, 10]. These are most likely to lead to a sustained impact 
on the developing skills and behaviours that support later 
effective working in interprofessional teams.

In this study, we aim to investigate if and how an IPE 
intervention, facilitated students to become more col-
laborative. Undergraduate medical and pharmacy stu-
dents participated in an online IPE intervention that 
focused on the transition of care from hospital in-patient 
to primary care. The framework of entrustable profes-
sional activities (EPAs) informed the design of this inter-
vention as hospital discharge planning is an identified 
clinical activity likely to require interprofessional col-
laboration. Researchers have contested the use of EPAs, 
which are about entrustment of individuals based on 
their competence, within the field of IPE, which is about 
interprofessional collaboration. However, there is recog-
nition that some EPAs are dependent upon interprofes-
sional working and authors acknowledge that assessing 
interprofessional collaborative competence (reflecting 
team competencies) is important when assessing EPAs 
and making entrustment decisions (a unit of professional 

practice that can be fully entrusted to a trainee, once he 
or she has demonstrated the necessary competence to 
execute this activity unsupervised) [11]. The students in 
this study were assessed and provided with feedback on 
their individual performance and had the opportunity to 
undertake the intervention two more times with other 
students and using further patient cases to apply their 
learning into practice. In our previous work, we showed 
that student interprofessional behaviour statistically 
improved over the three iterations [12]. In this work, we 
provide greater insight into the ‘how’ and ‘why’ students 
developed through this longitudinal experience which 
could facilitate how educators reconcile using the indi-
vidually focussed EPAs in the team-based context of IPE.

Method
Our qualitative study adopted method triangulation 
of data from a range of sources to investigate in-depth 
student learning and development. The Consolidated 
criteria for Reporting Qualitative research Checklist 
(COREQ) has been used in the reporting of this study 
[13]. The completed checklist is included in the Supple-
mentary information.

Participants
A detailed description of the intervention is included in 
our previous work; [12] however, we provide a brief out-
line here. Undergraduate students from year five (final 
year) of the Bachelor of Medicine and Bachelor of Sur-
gery (MBBS) and years three and four (final two years) 
of the Master of Pharmacy (MPharm) programmes were 
invited by email through the course coordinators to par-
ticipate in this study. These students were identified to 
already have knowledge about the discharge process and 
previous experience with IPE. The EPA framework was 
used to design the session and collaborative activities 
for students [14–16]. Real clinical notes of patients due 
to be discharged from a local hospital were sourced and 
anonymised by a clinical pharmacist from the hospital 
briefed about the intervention. Participants were tasked 
to meet online (using Zoom: A spatial data visualization 
tool. (Version 2.0.6) [17] to collaboratively review the 
patient notes, prepare a patient discharge letter and then 
undertake a patient consultation to counsel the simulated 
patient prior to discharge.

Each student was required to complete three IPE ses-
sions 2–3 weeks apart, each taking one hour and were 
paired with a different student and were provided with a 
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new patient case. Thus, mimicking the transient nature 
of team working in healthcare. Students were provided 
with an instructional video at the beginning to describe 
the educational intervention and asked to complete the 
consent form to participate as research participants. One 
day before each scheduled online session, students were 
provided with the patient case and a template for the 
discharge letter. During the online session, one medical 
student and one pharmacy student worked collabora-
tively to review and discuss the patient notes and prepare 
a discharge letter. The students were then joined by the 
simulated patient to undertake a consultation about their 
hospital discharge. The sessions were recorded with con-
sent and later used for assessing student performance (as 
described in our previous work) by an assessment team 
(an academic pharmacist and a general practitioner).

Data collection
Student behavioural performance was captured using 
a validated tool, the Interprofessional Professionalism 
Assessment tool (IPA) which consists of six domains: 
communication, respect, altruism and caring, excel-
lence, ethics and accountability (covering 26 items) [18]. 
Assessors also provided written feedback against these 
domains. These qualitative comments from the IPA tool 
were collected and matched with each student across the 
IPE iterations.

Students were provided with their respective IPA scores 
and comments via the lead research (AH) after each IPE 
session and asked to reflect on their performance and 
future learning objectives (What did you do well? What 
areas did you find challenging? What do you plan to 
improve?). The written answers to these three questions 
were also collected, and again matched with each stu-
dent across the IPE iterations. There are other studies 
which have successfully analysed student reflections fol-
lowing interprofessional educational interventions. This 

has been done to investigate student learning from such 
experiences [19–24].

After completing all three IPE sessions, students were 
involved in an interview to explore their perceptions of 
the intervention and their learning and development. 
Interviews were conducted following the last IPE session, 
so included student pairs.

Lastly, the assessors (n = 2) who reviewed the recorded 
student performance and completed the IPA tool were 
interviewed together to explore their perceptions and 
experiences of the intervention, mode of assessment 
and observed student learning and development. Asses-
sors were provided with information about the study and 
asked to provide oral consent before participating in the 
interview.

One assessor was an academic pharmacist with over 
ten years of educational experience with specific health 
service research interest in improving hospital to home 
discharge care; the other assessor was a practicing gen-
eral practitioner with over five years of educational expe-
rience and ten years of clinical practice.

Interview schedules are included in the Supplementary 
information. All interviews were audio recorded with 
consent and transcribed verbatim. The sources of qualita-
tive data after each IPE session illustrated in Fig. 1.

Figure 1 illustrates the sources of qualitative data after 
each IPE session.

Data analysis
The data were managed and coded using NVivo 1.2 (426) 
(QSR International). Manifest content analysis was used 
to analyse the IPA qualitative comments and the student 
reflections [25]. Thematic analysis was used to analyse 
interview data using Braun & Clarke’s, six phases: famil-
iarisation, data coding, generating initial themes, devel-
oping, and reviewing themes, refining, defining, and 
naming themes and writing matters for analysis. A com-
bination of inductive and deductive approaches where 

•
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Fig. 1  Sources of qualitative data after each IPE session
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used [26]. Initially, inductive coding facilitated the gen-
eration of themes from identified codes. The Kirkpatrick/
Barr evaluation model [27] was then used as a concep-
tual framework to help organise the themes. The initial 
coding was conducted by HA then shared, discussed, and 
reviewed with the wider research team.

Once all data was analysed, the researcher iteratively 
compared across the data, particularly data from the dif-
ferent sources across the same student and across the 
three iterations, to explore convergence, complementa-
rity, and dissonance. The researcher aimed to develop a 
comprehensive understanding of individual student jour-
neys and of the collective. This approach is also recog-
nised to increase the credibility and dependability of the 
findings and interpretations [28].

To improve the trustworthiness of the analysis and 
interpretation, different approaches have been used [29]. 
During the intervention, we documented all steps. We 
undertook iterative data collection from different view-
points. Then, the data were iteratively analysed, and the 
analysis was shared and discussed with the research 
team. Member checking was conducted with one of the 
assessors to clarify some points in the interview and 
increase understanding prior to analysis. In our previous 
work, [12] we included a comprehensive description of 
the IPE intervention and assessment. We have used the 
COREQ checklist for reporting the study and provided 
a detailed description about the methods of data collec-
tion, data analysis.

Ethical approval
Ethical approved was obtained from the University Ethics 
Committee at Newcastle University before starting the 
study (reference number: 5299/2020) and written consent 
was obtained from all participants before data collection.

Results
Eighteen students completed this study: nine medical 
students and nine pharmacy students. A total of 27 IPE 
sessions (nine pairs of students completing three IPE ses-
sions) were completed and the assessment team com-
pleted 54 IPA assessments across the three IPE iterations. 
We received 31 reflections from the students while three 
students failed to send their feedback on five occasions. 
Nine interviews were conducted with participants in 
pairs and one interview was conducted with the assess-
ment team.

The themes from the data were organised using the 
Kirkpatrick/Barr evaluation model, which are: reaction 
to the intervention; modification of attitudes and percep-
tions; behavioural change, and benefit to patient. Data 
from this study did not map to the domain of changing 
organisational practice.

The themes are presented below with illustrative 
quotes. We depict whether the quote originated from a 
medical or pharmacy student or from an assessor (M: 
medical student (n = 9), P: pharmacy student (n = 9), A: 
assessor (n = 2)), and from which data source (I: interview 
(n = 9, one per student pair), R: student reflection (n = 2 
per student), IPA (n = 3 per student): comment included 
in the IPA tool).

Reaction to the intervention
After the first sessions, some students felt challenged and 
expressed feelings of struggling to work with someone 
else for first time.

"I think it’s just the first time, I’ve not really done 
anything like this before. So, everything was new, I 
didn’t know what my role was. I didn’t know what to 
expect of the pharmacy student" (M6, I).

After receiving the assessor feedback and then repeat-
ing the session, reactions improved as students expressed 
that they felt that they knew what to do and they felt that 
the session activities were closely linked to their future 
practice.

"We worked together well despite not knowing each 
other which was very representative of real-life situ-
ations in the world of work" (P8, R1).

After the third session, student awareness about the 
importance of interprofessional working improved and 
they became more engaged with the other professions’ 
perspective. Also, students enjoyed the experience and 
found it useful for their education.

" I struggled to understand what is the role of other 
healthcare professionals in this particular scenario. 
But…with three sessions I progressively saw it more 
and more useful and figured out how better to work 
with our Pharmacy colleague" (M3, I).

The assessors also acknowledged that these IPE activi-
ties related well to real practice and the tasks were appro-
priate for students to work together to deliver safe and 
effective care.

" So, I really like the authenticity of that. The next 
thing was they were doing the activity, which they 
would actually have to do in practice. So again, the 
authenticity is really high" (A2, I).

Modification of attitudes and perceptions
After the first sessions, teamwork was reported as an 
issue with many of the students. Some found themselves 
doing all the work without involving their colleagues, 
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while other students relied on their colleague to do the 
bulk of the activity.

" I felt that I took on the lead role with the discussion 
with the patient at the end" (M7, R1).

"Potentially taking some time to get to know other 
colleagues in a professional sense may help more shy 
or passive personalities engage more" (P4, IPA1).

After the second sessions, students began to be more 
positive about their experience of teamworking and they 
became more comfortable and confident when working 
with each other. However, for some the role of each other 
was still not completely clear and some were struggling 
to contribute more assertively in the session.

"Easy collaborative approach demonstrating initia-
tive and confidence in contribution" (P3, IPA2).

"I feel there was better communication between me 
and the medic and I felt more comfortable with 
them" (P4, R2).

"It was also a bit confusing as to which part shall I 
talk about and which part should the pharmacist 
talk about [in the patient consultation]" (M9, R2).

On completing the third sessions, student attitudes 
were improved when working with their colleagues such 
as respecting each other, becoming more confident and 
comfortable, giving each other space, asking each other 
questions, etc. As a result, students felt that these atti-
tudes led to better teamwork.

"We needed time to figure out what’s going on and 
get more confident with what we are doing. And 
therefore, we ended up working as a better team…as 
the sessions progressed" (M3, I).

" No significant areas for improvement. Generally 
good collaborative approach" (P8, IPA3).

The assessors also mentioned the positive attitudes 
demonstrated by students during the sessions which con-
tributed to teamwork such as asking each other questions 
and clarifying each other’s roles. Assessors felt that pro-
viding feedback to students about their performance was 
an important facilitator in attitude improvement.

"I think the fact that they were able to get feed-
back after each of the iterations were really help-
ful because they could see the comments around 
whether they talked enough or didn’t talk enough. 
Or weren’t proactive enough… how they manage the 
patient. And when you saw their reflective answers 

to the questions they were asked, you could see that 
they’d actually consider that, that feedback. And 
then when you saw the next time, it was really inter-
esting to see how they had or hadn’t taken that on 
board and changed and adapted" (A1, I).

Acquisition of knowledge and skills
Initially, students grappled to understand the role of each 
other in the context of the IPE tasks.

" I guess in the first session that was a challenge of 
understanding our roles as practitioners and what 
to expect from one another" (M6, I).

" Spending a moment to verify each other’s roles and 
potential contribution to this scenario would have 
been helpful in ensuring an organized approach to 
the task" (M2, IPA1).

As the sessions progressed, students gained this under-
standing which facilitated more collaborative dynamics.

"Worked better with pharmacist as I understood 
their role and my role in completing the task" (M1, 
R2).

"Very open to learn from others and this sets good 
foundation for interprofessional working" (P6, IPA2).

On completing the third sessions, students not only 
agreed about learning more about each other’s roles but 
also about the importance of each profession in provid-
ing safe and effective care for patients.

"… so it’s not this hierarchy that people think about 
medical doctors, you can’t speak to pharmacy stu-
dents, we have to work together. I think learning how 
important it is to have two professions, that really 
brought it out, this experience helped me see this" 
(P9, I).

The assessors supported this in their reported obser-
vations of students asking each other about their roles 
and responsibilities and how this enabled more open 
communication.

“I think they also learned about a non-hierarchical 
type of communication style, you know that both 
parties could contribute to the situation" (A1, I).

Behavioural change
Some students initially demonstrated good communica-
tion and teamwork, whilst some students struggled to 
work effectively in a team. This was exemplified where 
some students mentioned that they did not manage the 
tasks well, with no clear delineation of roles.
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"Unfortunately, the pharmacist had to complete 
the discharge letter whilst I talked to the patient 
rather than us both doing it together" (M7, R1).

"…, it would have been safer to briefly plan how to 
manage the consultation since you are still quite 
unfamiliar with each other and each other’s poten-
tial approach to consultations" (P3, IPA1).

However, by the second sessions, student awareness 
appeared to improve. Students mentioned some strat-
egies that helped collaboration, such as giving each 
other a chance and space to talk, becoming clearer in 
their communication, and behaving more confidently 
with each other.

"I demonstrated confidence and gave equal input 
as the other student" (P7, R2).

"Open, relaxed and engaging approach to commu-
nication" (M4, IPA2).

By the third sessions, students described their behav-
iours with positivity.

"We were able to communicate effectively and 
most of the times we’d agree, but when we don’t, we 
resolved it quite quickly on which way to go with 
it" (P6, I).

"Made valuable contributions where appropriate, 
and was not overly verbose. So gave the appear-
ance of quiet confidence which is reassuring" (P8, 
IPA3).

Students explained more techniques to collabo-
rate with their colleagues, such as trusting each other, 
allowing each other a chance to contribute and splitting 
of responsibilities.

"I think, from the feedback I received, it was a 
relaxed environment with me and the medical stu-
dent and it said that there was good interaction 
between us and good teamwork and collaboration. 
There wasn’t like silence all the time" (P9, I).

The assessors observed student behaviours generally 
improved across the IPE sessions. They described that 
the feedback on performance would have facilitated 
this as students were provided with some insight about 
how they behaved so that they could consider this and 
work to improve. However, the assessors mentioned 
that some students continued to struggle with some 
behaviour such as body language despite feedback and 
repetition. They opined that maybe this could have 
been due to personal characteristics, the influence of 

the person they were working with, the difficulty of the 
patient cases or they simply they didn’t understand the 
feedback provided.

"So globally there was improvement" (A1, I).

"Despite they improved, you could tell that the 
person they’ve worked with impacted their perfor-
mance. So maybe they could have improved further 
if the person they’re working with was more posi-
tive." (A1, I).

Benefit to patient
For this theme, the student self-perception about patient 
experience and assessors’ comments were used as proxy 
measures.

After the first sessions, students were positive about 
their communication with patients, and they felt that 
they dealt with the patient expressed need and provided 
the required care.

"Talked with the patient well and patient felt happy 
with description of care to be provided " (M6, R1).

"Person-centred with clear patient consultation" (P9, 
IPA1).

After the second sessions, students continued to feel 
positive with the patient outcome where they had dem-
onstrated person-centred care, communicated clearly, 
and provided a comprehensive consultation. However, 
some students mentioned struggling to answer patient 
questions.

"We collaborated and focused on the patient’s needs 
and concerns" (P7, R2).

"I think that I struggled most to answer patient ques-
tions in which I was not confident in the answer.  I 
found myself responding that I didn’t know or would 
find out, which I was worried might look unprofes-
sional and not satisfy some patients" (M4, R2).

After the third sessions, students used and mentioned 
a number of techniques they found useful to help ensure 
a positive experience for the patient such as creating a 
relaxed environment during consultation, demonstrating 
empathy, giving space to ask questions, listening to their 
concerns, trying to be professional, not overloading the 
patient with information and trying to understand the 
patient perspective.

"Was empathetic with the patient, considered her 
particular concerns and responded reassuringly" 
(P7, IPA3).
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"I think the patient in all three cases left quite happy 
and they’d had all their questions answered, so I feel 
that we communicated well with them and with 
each other" (P3, I).

The assessors agreed that students were professional 
and that there was harmonisation between students 
when conducting the consultation which reflected inter-
professional collaboration.

"There was an element of synchronising who was 
going to say what; they had to both, you know, come 
across as really professional and negotiate how the 
patient was responding" (A2, I).

Further details and quotations are provided in the Sup-
plementary information.

For some students, three iterations of the interprofes-
sional education session led to a positive change in their 
teamworking and communication. In Table  1, we illus-
trate a journey of two students who demonstrated posi-
tive development across three iterations. In this example, 
the medical student (M7) initially demonstrated a domi-
nant and verbose personality and approach, which was 
perceived as overly assertive by their pharmacist coun-
terpart (P7). Conversely, the pharmacy student (P7) por-
trayed a passive demeanour at the outset. However, over 
the three sessions, we observe M7 developing a more 
considerate and inclusive communication approach 
and P7 becoming more assertive and engaging. This is 
reflected both in their respective partner’s perception of 
the interaction and the comments provided by the assess-
ment team.

Discussion
This study demonstrated that interprofessional working 
can improve with three iterations following feedback and 
further rehearsal opportunities. In our previous work, 
we were able to demonstrate a statistically significant 
improvement with rehearsal, while this study, illustrated 
evidence of improved collaboration [12].

The iterative nature of the intervention with feedback 
enabled students to reflect on their performance and 
make further adjustments so that they were supported 
to become more self-aware and purposefully develop. 
This observation is supported by Kolb’s Experiential 
learning theory [30] where students learn by experience, 
reflection, and further development in a cyclical way. 
Reflective practice in interprofessional education inter-
ventions is not new. Positive experiences using reflective 
practice in pharmacy and other health care professions 
has been published previously in the literature [21–24]. 
These studies showed that reflective practice did faciltate 

students towardss continuous improvement and skills 
development [21–24].

Providing students with personal feedback enables 
feedforward as advised in literature [31–33]. In the main, 
previous IPE interventions have been a one-off session 
or delivered in a longitudinal manner and the students 
were assessed either using pre/post or just post assess-
ment [34–40]. Students in these studies did not receive 
feedback nor were they facilitated to reflect on their per-
formance and given another opportunity to put the feed-
back into practice as in our intervention.

The authentic learning experience with a simulated 
patient and adopting the premise of EPAs was positively 
received and our multi-assessment approach allowed us 
to successfully capture the impact of the IPE intervention 
across most of Kirkpatrick/Barr evaluation levels. Other 
similar studies have generally focused on assessing if the 
IPE activities impacted learners across one or two spe-
cific levels of Kirkpatrick/Barr evaluation model; either 
learner’s reaction, modification of attitudes and percep-
tions, behavioural change, or patient benefit [34–40].

The opportunity to observe student performance with 
different student partners has highlighted how behav-
iours and approaches of a student can influence how 
their counterpart then behaves and performs. This is 
otherwise known as interdependence: "patterns of inter-
action between individuals, working collaboratively, that 
can afford or constrain one’s performance and potentially 
shape the practice of a broader healthcare team"  [41] 
(p2).  It is important for educators to consider interde-
pendence during student assessment, especially in the 
context of EPAs that are inherently dependent upon 
interprofessional working. Some IPE assessment tools 
identified in literature have some items that try to cap-
ture the nature of interdependence, whilst some tools 
offer a space for qualitative comments such as textual 
feedback [42]. In our study, the assessors recorded quali-
tative comments in the IPA tool to describe the dynamics 
between the students and observations about its impact 
on performance. To our knowledge, this is the first IPE 
study which has required students to work collabora-
tively on the same task with different colleagues and 
has enabled the impact of interdependence to be clearly 
demonstrated.

Our study is limited by the small number of partici-
pants, recruited from just two programmes from one 
institution. It is possible that these students were more 
motivated than other students and the pharmacy tutor 
was known to the students, hence scaling up to a full 
cohort is important. However, we have compensated by 
capturing, analysing, and triangulating data from dif-
ferent sources to best investigate our research question. 
The student interviews were conducted in pairs. This 
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could have meant that potential power dynamics may 
have impacted how the students responded and inter-
acted within the interview. As with many educational 
interventional studies, a longer period to assess the sus-
tained impact of the intervention would be invaluable 
[43]. However, our study findings strongly suggest that 
any endeavour to develop interprofessional collabora-
tion between undergraduate healthcare students is best 
delivered iteratively with opportunity for feedback and 
reflection. This study also lacks the patient perspective on 
student interprofessional collaboration which could rep-
resent another patient outcome.

Our intervention was focussed on the discharge pro-
cess, but the approach of conducting this intervention 
could be generalised to other scenarios where interpro-
fessional working might be expected, e.g., care planning, 
solving patient safety issues. From our work, we would 
recommend that educators aiming to design and deliver 
IPE interventions with an assessment should consider 
the following strategies: framing their IPE intervention 
around EPA’s that depend upon interprofessional work-
ing; providing multiple opportunities for the students 
to complete it with different peers and provide multiple 
opportunities for the students to get feedback and engage 
in reflection.

Conclusion
Interprofessional collaboration improved after three 
iterations following individual feedback and further 
rehearsal opportunities. Having a quantitative measure 
is important to assess the student’s performance but hav-
ing the opportunity to provide qualitative feedback is also 
important to gain greater understanding of student per-
formance and capturing the impact of interdependence. 
Future work could assess this educational and assessment 
approach in other IPE environments or scenarios on a 
larger scale. Also, collecting feedback from the patient 
and peer would provide further perspectives about stu-
dents’ interprofessional collaboration.
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