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Abstract

Introduction Interprofessional education (IPE) provides opportunities for health professional students from different
disciplines to interact and foster effective collaborations in their future practices. Currently, various IPE evaluation
tools are available for different healthcare settings, but many are limited to ceiling effects. Therefore, an universal IPE
evaluation tool that describes students’ unique perspectives within an IPE competency-based framework is necessary.

Methods Students'IPE readiness and perceptions were measured before and after an 8-week human anatomy
dissection elective. This elective is offered annually to students from seven health professional programs, where
students meet weekly for 3-hours to discuss scopes of practice, clinical case scenarios and perform anatomical
dissections of human donors. The Likert-based Readiness for Interprofessional Learning scale (RIPLS) and
Interprofessional Education and Perception scale (IEPS) were administered before and after the elective. To address
the ceiling effects seen in Likert scores, a Universal IPE Perceptions Q tool (U-IPEQ), informed by the Canadian
Interprofessional Health Collaborative Interprofessional Competency Framework, was created. U-IPEQ has 40
statements across four domains and responses were collected after the elective, using Q-methodology.

Results A total of 24 from six disciplines and 15 students from seven disciplines completed the RIPLS and IEPS
surveys before and after the elective, respectively. Twenty students from seven disciplines completed the U-IPEQ at
the end of the elective. There were no statistically significant differences in the RIPLS and IEPS scores before and after
the elective. However, the U-IPEQ revealed two distinct viewpoints: (1) IPE Knowledge experts; and (2) IPE Skill experts.

Conclusions The U-IPEQ was able to distinguish the differences in students'IPE learning priorities that were
not obvious in the RIPLS and IEPS scores. Further refinement to U-IPEQ will be necessary to broaden its current
applicability to other educational contexts.
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Introduction

Interprofessional education (IPE) is increasingly
acknowledged as a critical component of workforce prep-
aration [1]. The World Health Organization (WHO) [2]
describes IPE as a form of training where two or more
professions learn about, from, and with each other to
enable effective collaboration for improving health out-
comes [3]. In healthcare, IPE is shaped by the collabora-
tive practice between multiple disciplines to deliver high
quality care to patients, families, caregivers, and com-
munities [1, 4]. Therefore, the impact of successful col-
laboration in healthcare emphasizes the importance for
academic institutions to prepare students for this respon-
sibility by establishing effective IPE programs [4—7].

The Program for Interprofessional Practice, Education
and Research (PIPER) at McMaster University is a collab-
orative department that develops, pilots, and evaluates
IPE events for Faculty of Health Sciences (FHS) students
[8]. Established in 2007, PIPER delivers IPE events to
students in medicine (MD), nursing (RN), physiother-
apy (PT), occupational therapy (OT), speech language
pathology (SLP), midwifery (MW), physician assistant
(PA), and child life (CL) programs. The IPE human anat-
omy dissection elective is a mastery levelled IPE opportu-
nity, offered annually since 2009 [9]. Over the years, this
elective was demonstrated to be effective at improving
students’ professional identity, anatomy competency, and
willingness to collaborate with students from other disci-
plines [9-12].

IPE curriculums should encompass elements that will
support learners’ ability to communicate and work with
interprofessional peers [2, 13]. There are numerous IPE
evaluation tools available to measure learners’ percep-
tions and skills development in interprofessional collabo-
ration (IPC) after IPE [14—16]. However, existing tools are
limited by its application for certain health care settings
and populations, with reported ceiling effects [15]. Ceil-
ing effects are common in Likert-based measurements,
where the tool fails to detect score changes because
individuals are already scoring near the maximum [15].
Therefore, novel mixed method approaches would allow
educators to assess students’ perspectives and fulfillment
in IPE competencies [17]. The Canadian Interprofes-
sional Health Collaborative (CIHC) is a network of health
educators, organizations, professionals and students,
aimed at identifying and disseminating the best practices
and research in IPE [13, 18]. In 2010, the CIHC released
an Interprofessional Competency Framework (IPCF),
widely used to inform development of IPE and IPC prac-
tices. Knowledge advancement of IPE and IPC in recent
years led to an updated version of the framework in
2024. The 2010 CIHC-IPCF was renamed to the 2024
CIHC Competency Framework for Advancing Collabo-
ration (CFAC) [13]. Similarly, the CIHC-CFAC outlines
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six interdependent competency domains, describing the
knowledge, skills and attitudes required for effective IPC
[13]. As the CIHC-CFAC domains are comprehensive,
they serve as excellent guides to inform the development
of IPE evaluation tools for broad application.

In addition to broadening the applicability of evalu-
ation tools, an adequate solution to overcome ceiling
effects of Likert-based scales is also necessary [15]. An
alternative to Likert-based scales is Q-methodology (Q)
which explores subjective perspectives without ceiling
effect limitations [19, 20]. Q collects data by asking par-
ticipants to rank their level of agreement or disagreement
between statements (Q-set) on a ranking grid [21]. This
enables participants to convey their unique perspectives
and opinions without being restricted by a linear, rank-
ing scale [22, 23]. Past studies have shown that Q findings
provide in-depth perspectives to supplement or in com-
parison to Likert-based outcomes [12, 23-25]. As per-
ceptions and attitudes are complex, using Likert-based
scales and Q can combine their distinct benefits to reveal
participants’ holistic viewpoints [22, 25]. Therefore, to
inform the successful development and implementation
of IPE programs, using both methodologies can yield
meaningful feedback for future offerings [12, 25].

With the ongoing need for a universal IPE assessment
measure, this study created a Universal IPE Perceptions
Q tool (U-IPEQ), informed by the core competencies out-
lined in the CIHC-IPCF [18]. This approach was to char-
acterize participants’ IPE perceptions after an IPE human
anatomy dissection elective, in combination with tradi-
tional Likert-based scales. This would provide a greater
in-depth understanding of their perceptions and atti-
tudes toward IPE for improved collaboration.

Methodology

Study design

This was a program evaluation of the IPE human anat-
omy dissection elective at the FHS, McMaster University.
Invited students were informed that their anonymous
participation was optional and they were consenting to
their data being used for analysis upon submission. Stu-
dents were instructed to create their own codename in
the surveys— this was to ensure their responses remained
anonymous. This study was approved by the Hamilton
Integrated Research Ethics Board #18020.

Course and participants

The IPE human anatomy dissection elective at McMas-
ter University is offered to first year FHS students by
PIPER in collaboration with the Education Program for
Anatomy. IPE activities within FHS at McMaster Uni-
versity introduce interprofessional learning and col-
laboration at different levels: exposure, immersion, and
mastery. The IPE human anatomy dissection elective is
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the only mastery levelled IPE opportunity available and
is delivered across 8 weeks in the winter term (January
to March), limited to 30 to 35 students, yearly. Students
from seven programs are invited: MD, MW, RN, OT, PA,
PT and SLP (starting in 2018 with program initiation).
The number of students from each discipline is limited
to ensure multidisciplinary representation. A detailed
description of this course has been published previously
by Fernandez et al. (2014) [26] and Zheng et al. (2015)
[27].

In 2023, students met weekly for 3-hours per session,
for 8 weeks. During these 3-hour sessions, students deliv-
ered presentations on their scope of practice, discussed
clinical case studies, and performed human anatomical
dissections with their interprofessional peers. Students
were assigned into interprofessional groups to complete
the human anatomical dissections in the latter half of
the session, guided by facilitators with previous anatomy
knowledge and experience.

Data collection and surveys

Three assessments were administered in this IPE elective:
Readiness for Interprofessional Learning Scale (RIPLS),
Interprofessional Education Perception Scale (IEPS), and
the U-IPEQ.

Readiness for interprofessional learning scale (RIPLS)

RIPLS is a self-evaluation tool designed to assess learn-
ers’ attitudes and perceptions toward IPE [28-30]. This
tool collects responses using a 5-point Likert scale and
has 19 statements across four subscales: teamwork and
collaboration; positive professional identity; negative
professional identity; and roles and responsibilities [14,
28]. Total scores range from 19 to 95, with higher scores
indicating greater IPE readiness. Greater details of the
RIPLS have been reported before [14, 28, 30]. The RIPLS
assessment was administered at the start and end of the
IPE human anatomy dissection elective.

Interprofessional education and perception scale (IEPS)

The purpose of IEPS is to gauge learner’s perceptions of
their own profession and their relationship to other dis-
ciplines [31]. This tool collects responses using a 6-point
Likert scale and has 12 statements across three subscales:
competency and autonomy; perceived need for coopera-
tion; and perception of actual cooperation [14, 32]. IEPS
is widely used to evaluate the effectiveness of IPE inter-
ventions on improving IPE readiness and attitudes [33].
The IEPS assessment was administered at the start and
end of the IPE human anatomy dissection elective.

Page 3 of 11

IPE Q tool: creating the universal IPE perception Q tool
(U-IPEQ)

Q is an approach that studies human subjectivity [20].
It utilizes both quantitative and contextual feedback to
explore participants' perceptions towards a given experi-
ence or intervention. The latter is achieved by the process
of Q-sorting, where participants are asked to rank their
level of agreement and disagreement to a set of state-
ments in a grid (Supplementary Figure S1) [20, 22]. Par-
ticipants are also asked to contextualize their extreme
responses (i.e., strongly agree/disagree) by providing a
written statement justifying their selection [24]. Com-
pleted grids are referred to as “Q-sorts” and are col-
lectively analyzed using a by-factor analysis [20]. This
analysis identifies unique factors (i.e., groupings) repre-
senting similar perceptions and opinions based on par-
ticipants’ Q-sorts [19, 21]. Commonalities across factors
are described by consensus statements and distinct view-
points between factors are described by distinguishing
statements. In addition, written feedback are qualitatively
interpreted by the team to derive names for each factor
[21, 24].

U-IPEQ was developed as part of this study to explore
student perceptions towards the IPE experience of the
elective. Prior to survey distribution, a Q-set— a list of
statements of the topic was developed. As the aim of
this study was to assess IPE experiences, we utilized
multiple resources to inform Q-set development. This
included students’ feedback from previous cohorts of
the IPE human anatomy dissection elective [9, 10, 26],
IPE events, IPE literature [14—16, 34], and IPE tools (i.e.,
RIPLS and IEPS) [28, 31]. A total of 87 statements were
initially derived and categorized into four relevant CIHC
domains from the 2010 IPCF: Role Clarification (RC),
Interprofessional Conflict Resolution (ICR), Team Func-
tioning (TF), and Collaborative Leadership (CL) [13, 18].
CIHC domains pertaining to patient communication and
clinical practices were omitted (i.e., Interprofessional
communication and Patient/ Client/ Family/ Commu-
nity-Centered Care) as they did not apply to the context
of the IPE human anatomy dissection elective due to the
absence of patient interactions [13, 18]. The 2010 CIHC-
IPCF domains were used as U-IPEQ was developed (late
2022) and administered in March 2023, prior to the 2024
CIHC-CFAC release in April 2024.

The Q-set draft was circulated to the study committee
and members of the interprofessional student commit-
tee (McMaster Interprofessional Student Collaboration
consisting of four students from PT, OT and Bachelor of
Health Sciences) for review. Reviewers were instructed
to read statements for relevance, redundancy, and clar-
ity. After multiple revisions, the final U-IPEQ consisted
of 40 statements (Supplementary Table S1). This tool was
administered at one timepoint, at the end of the elective.
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The final Q-set was organized in a Q-sort table with
40 cells so that each statement could be ranked and
ordered within the table to permit subsequent analysis.
The Q-sort table approximates a normal distribution,
such that the statement ranking assumes a forced normal
distribution between strongly agree (+5) and strongly
disagree (-5). Statements ranked under “0” (zero) reflect
neither agreement or disagreement [12]. Each participant
was provided with the 40 statements and a Q-sort table.
Participants were instructed to read the statements care-
fully and rank them (based on the degree of agreement or
disagreement) by assigning each statement to a single cell
in the table. In cases where there were multiple cells for a
given ranking (e.g., two statements could be ranked -5),
participants were informed that the order in which they
place two statements has no effect on the results of analy-
sis. Finally, for the responses at either extreme (+5 and
-5, termed critical statements), participants were asked
to write a brief statement to contextualize or justify their
response [24]. A representation of the Q-sort system is in
Supplementary Figure S1.

Statistical analysis

All collected data were organized and analyzed on
STATA 17.0 B/E. The threshold for statistical significance
was p<0.05. Descriptive statistics were used to describe
participants’ characteristics, including frequencies,
counts, percentages and proportions. Quantitative vari-
ables were reported as means with standard deviations
or medians with interquartile ranges, where appropriate.
Comparative tests were performed to compare pre and
post RIPLS and IEPS scores (paired and non-paired) [35].
Non-parametric tests were used since the sample size
was small (7 <30) [36] and the RIPLS and IEPS data were
non-normally distributed as confirmed by Shapiro-Wilk
Test for Normality [35, 37]. Therefore, the Wilcoxon rank
sum and signed rank tests were used [35-37]. Effect sizes
were reported as Wilcoxon effect size (r) [38]. Effect size
interpretations were interpreted as small (r<0.3), moder-
ate (0.3<r <0.5) or large (r=0.5) [38, 39]. All summative
data were plotted into graphical displays.

Q-sorts from the participants were organized and
loaded into STATA 17.0 B/E for by-person analysis using
the “qfactor” command to identify unique factors [40].
Details on the “gfactor” analysis was published in the
Stata Journal [40]. Each statement across factors were
reported as weighted rank scores, ranging between -5
(strong disagreement) to +5 (strong agreement). The
weighted rank scores of each statement across factors
were identified as distinguishing statements (Cohen’s
effect size 0.8) if they were statistically significantly differ-
ent. Consensus statements were those with no statistical
significance in their weighted rank scores across factors.
Within each factor, the mean weighted rank scores for
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each U-IPEQ domain were determined by averaging the
weighted rank scores of the corresponding statements.
The mean weighted rank scores were plotted onto a radar
map. This was a novel approach to enhance the readabil-
ity of the Q results between factors. See supplementary
Table S5 and S6 for details of this process.

Results

Participant demographics

A total of 28 student-learners enrolled into this elective
and one dropped out by the end. A total of 24 (85.7%)
students from six disciplines (except SLP) and 15 (53.5%)
students from all seven disciplines completed the RIPLS
and IEPS surveys before and after the elective, respec-
tively. The mean ages (and standard deviation [SD]) for
the respondents pre and post elective were 24.67 (1.08)
and 24.5 (0.83) years, respectively. Whereas 20 (71.4%)
students with the mean age of 25.2 (4.85) years com-
pleted the U-IPEQ. These results are outlined in Supple-
mentary Table S2.

RIPLS and IEPS scores

There were no statistically significant differences between
the median pre and post scores for RIPLS and IEPS sub-
scale or total scores. Total median (Q1, Q3) RIPLS scores
were 87.5 (80.5, 91) and 88.0 (83, 90) and IEPS scores
were 65.5 (60, 68.5) and 66.0 (62, 67) at pre and post elec-
tive, respectively (p>0.05). Effect sizes were very small
(RIPLS r=+0.04; IEPS r=-0.09). Figures 1A-C are the
graphical representation of these median scores. For the
numerical data, please see Supplementary Table S3.

Paired RIPLS and IEPS scores

Of the 24 and 15 students who responded to RIPLS and
IEPS at both timepoints, 11 students answered these sur-
veys at both timepoints, mean age of 24.64 (SD=1.21)
years. Of the 11 students, 8 (72.7%) identified as cis-
women and were from five disciplines: PA and MD (5,
45.4%); MW, RN and PT (6, 55.6%). Using their self-
created ID codes and demographic characteristics, the
RIPLS and IEPS surveys were matched to evaluate score
changes. Similarly, there were no statistically significant
changes between total RIPLS and IEPS scores after the
elective. Total median RIPLS scores were 88 (81, 90) and
89 (86, 90), and IEPS scores were 61 (58, 69) and 66 (60,
67), pre and post elective, respectively (p>0.05). Effect
sizes were small to moderate (RIPLS r=+0.26; IEPS
r=+0.46). The data for paired analysis are available in
Supplementary Table S4.

Q-methodology (Q)

Twenty respondents were loaded into two factor groups,
representing two major viewpoints of the learners. These
two viewpoints were termed: Factor 1: IPE Knowledge
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Fig. 1 The median subscale scores for RIPLS and IEPS are shown in A and B, respectively. Subscale scores at the two timepoints (pre vs. post elective)
were not statistically significantly different. Total median scores of the RIPLS and IEPS are presented in C. Sample sizes at pre and post elective were 24
and 15, respectively. Error bars for medians represent their interquartile range (Q3-Q1). Numerical values are available in Supplementary Tables S3 and S4.
Abbreviations: IEPS = interdisciplinary education perception scale; RIPLS = readiness interprofessional learning scale

experts and Factor 2: IPE Skill experts. There were no
statistically significant differences in their age or gen-
ders (Supplementary Table S2B). The factor names were
based on the distinguishing statements identified from
each domain and their contextual feedback. The mean
weighted rank scores for each statement within the four
subdomains of each factor were averaged and plotted
onto a radar map (Fig. 2). Of the 40 statements, 15 state-
ments met consensus between the two factors (ICR=5;
CL=3; RC=5; TF=2). For details on the distinguishing
and consensus statements, please see Table 1.

Factor 1: IPE knowledge experts

There were 11 learners (55%) in this factor group, aged
24.7 (3.9) years, 8 (72.7%) identified as cis-women and
were from PA, PT, RN, MW, OT, MD and SLP disci-
plines. These learners felt the elective provided them
with ample opportunities to interact with their interpro-
fessional peers to broaden their understanding of their
own and other disciplines in the context of patient care.
These are notable by their positively ranked statements
such as: “38. I learned the importance of trusting the
expertise of other learners” and “27. I gained insight into
how other professionals would approach a specific concern

or condition” These distinguished statements were jus-
tified with contextual feedback that emphasized the
importance of relying on other interprofessional peers to
solve clinical problems and to work as a team for overall
patient care (Table 2).

Factor 2: IPE skill experts

There were 9 learners (45%) in this factor group, aged
25.8 (6.3) years, 8 (88.8%) identified as cis-women and
were from four disciplines: PA, PT, OT and MD. These
students felt they were able to develop their communica-
tion and leadership skills in an interprofessional setting
to be effective team members. Their positively ranked
statements were: “32. I learned how to work with different
professions to solve challenges/achieve a client’s goal” and
“35. I learned how to communicate my role in the health-
care context!

Discussion

We developed the U-IPEQ, using the 2010 CIHC-IPCF as
a foundation, and piloted this tool as part of the 2023 IPE
human anatomy dissection elective at McMaster Univer-
sity. RIPLS and IEPS scores at pre and post-elective did
not show any statistically significant differences, with
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Factors Mean Weighted Scores

INTERPROFESSIONAL CONFLICT
RESOLUTION

COLLABORATIVE
LEADERSHIP

ROLE CLARIFICATION
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Factor 1:
IPE Knowledge Experts

Learners felt the course provided them
with opportunities to understand other
disciplines' roles and the overall
importance of IP collaborations.

TEAM
FUNCTIONING .
Factor 2:
IPE Skills Experts

Learners felt the course provided them
with opportunities to enhance their
communication and leadership skills to
contribute to the team and patient-care.

Fig. 2 Visual radar map of learners’ perceptions toward IPE for each factor, under the domains identified from the CIHC-IPCF [18]. The plotted value
for each domain is the mean weighted rank scores of the corresponding statements, derived from the computed data from the ‘gfactor’ analysis on
STATA17.0 B/E. The magnitude of weighted rank scores indicates the factor’s strength of their level of disagreement or agreement for each domain. Learn-
ers’' contextual feedback (Table 2) helped describe their perceptions for each named factor. Additional data is available in Supplementary Table S5 and S6

small to moderate effect sizes. However, our U-IPEQ
identified two distinct perspectives and attitudes toward
IPE and IPC. Factor 1, referred to as IPE Knowledge
Experts prioritized understanding and learning about
other disciplines’ roles and the overall importance of
IPC. In contrast, Factor 2, IPE Skills Experts, prioritized
opportunities to enhance communication and leader-
ship skills for improved team function and patient care.
By using U-IPEQ, we were able to gain insight into the
participants’ IPE and IPC perceptions which were not
observed from the Likert-based scales alone. This is
informative to improve future renditions of this elective,
ensuring its content and delivery address the partici-
pants’ needs.

Various IPE measurement tools are currently available,
and are designed to measure different IPE competencies
[41], across different contexts [15, 29]. However, Likert-
scale tools are limited by ceiling effects, possibly explain-
ing the lack of change in the RIPLS and IEPS scores
before and after this elective [14, 15, 42]. Ceiling effects
are most observed when a scale does not have sufficient
range to produce meaningful differences at the upper
or lower ends of possible scores [41]. Leading to under-
estimation of score changes or biased positive results

[42], further limiting the tool’s ability to identify whether
there is growth or effectiveness of the intervention [43,
44]. Since this elective welcomes self-selection for par-
ticipation, these participants likely already had greater
appreciation for IPE and IPC at baseline. Relatively high
pre-elective scores were also observed in past cohorts [9].
Thus, recent IPE studies have incorporated elements of
mixed methods design to complement Likert-based out-
comes and strengthen findings [11, 12, 17, 45, 46]. Mixed
methods include using focus group meetings, open-text
responses, interviews and Q [10, 12, 17, 45, 46]. Although
uncommonly used, Q is a viable method to explore per-
ceptions and attitudes that may have been lost in Likert-
based scales, even in the same cohort [22]. Therefore, our
approach to combine numeric Likert-based scales with
Q was to provide a wholistic overview of participants’
IPE and IPC perspectives [22, 25]. Despite participants’
RIPLS and IEPLS did not show change, we can appreciate
their relatively high scores indicate interest for IPE and
IPC. To build on this point, U-IPEQ allowed for an in-
depth exploration of the participants’ interest in IPE and
IPC, which revealed the two distinct viewpoints in the
same cohort.
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Table 1 Participant rotated (orthogonal varimax) factor loadings and statement weighted scores for each factor group. The weighted
scores range from —5 (strongly disagree) to +5 (strongly agree). Bolded and highlighted rows indicate consensus (15 total) for

that statement amongst the two factor groups. The remaining are distinguishing statements, where the factors' weighted scores
were statistically significantly different. Differences in the factors'viewpoints may be based on the magnitude and/ or direction of
their weighted scores. For example, IPE knowledge experts (Factor 1) were neutral while IPE skills experts (Factor 2) strongly agreed to
statement #1.

Domain* Statement Factor
1t 2%
ICR 1. Ilearned how to effectively explain concepts to people with different educational backgrounds. 0 +3
ICR 2.1learned to adapt my communication skills to relay information to patients clearly. 20
ICR 3.1 learned to value working as a team as opposed to trying to be the one that saves the day. +2 +1
ICR 4. | better understand interprofessional collaboration and the challenges that may arise. +3 0
ICR 5.1am more aware of the importance of supporting an interprofessional team. +4  +1
ICR 6.1 am more aware of the importance of being open and communicative with others. +1  +1
ICR 7.1 feel that learners from different educational backgrounds were not able to work well together. -4 -5
ICR 8.1 was able to learn how to mitigate conflict at this event. 5000
ICR 9. | feel that it was difficult to reach a consensus decision with my peers. -3 4
ICR 10. I feel that everyone had equal opportunity to participate. +1 -2
ICR 11. 1 feel that my professional values did not align with my group. -2 4
ICR 12.1feel that my profession was undermined at this event. 0 -5
CL 13.1learned the importance of listening to my clients. 0 -3
CL 14.1learned to be more flexible and adapt my plans when working with a team. 0 0
CL 15. I learned to seek appropriate resources from others to facilitate patient care. -1 +4
CL 16. | learned how to collaborate with other professions to facilitate patient care. +2  +2
CL 17.This program created a friendly and safe environment for learning and making mistakes. +4 -1
RC 18. I felt that I made assumptions when | was communicating with my peers. -4 -
RC 19.1 learned to empathize with patient’s perspective and how they may feel getting different forms of information from 2 +2
many different healthcare professionals.
RC 20.1learned how different aspects of patient perspectives and preferences would impact healthcare experience. -4 +4
RC 21.llearned how to communicate my role in the healthcare context. +4 -2
RC 22. | learned that | may not know the answer to everything my client asks, and that is okay. +1 -1
RC 23. 1 considered other perspectives to understand the topic being discussed. 0 +1
RC 24. 1 learned about my limitations and how to adapt to new environments. 0 0
RC 25. 1 felt the information taught and learned was very important to my role as a student. +3 0
RC 26. | felt comfortable in engaging with others. +3 3
RC 27.1gained insight into how other professionals would approach a specific concern or condition. +5 0
RC 28. | learned many of the professionals thought about things | would not have thought about in my profession. +2 +2
RC 29. I feel the insights of others helped me understand my own role. +2 -3
RC 30. | clarified misconceptions | had about other professions. -1 +3
RC 31.1don’t think it’s vital to learn about everyone’s scope of practice and how they contribute to patient care. -5 -4
RC 32.1learned how to work with different professions to solve challenges/achieve a client’s goal +1 +5
TF 33.1learned the importance of developing empathy in my communication with my peers -3 +4
TF 34. 1 learned the importance of waiting for your turn to speak and contributing to the group. 2 +2
TF 35. Ilearned the importance of active listening to other health care professionals and working with them to solve problems. -1 +5
TF 36. This event has allowed me to build meaningful connections with my peers. +1 +1
TF 37.1learned how to be mindful of cultural differences. 300A
TF 38.1learned the importance of trusting the expertise of other learners. +5 -2
TF 39. I learned the importance of applying closed loop communication. -1 -2
TF 40. | learned strategies to help me engage in shared-decision making with those in a different educational background from -1 +3
me.

*Domain names are based on the 2010 Canadian Interprofessional Health Collaborative Interprofessional Education Competency Framework (CIHC-IPCF) as
the U-IPEQ was trialed in 2023 before the updated 2024 Competency Framework. tFactor 1=IPE Knowledge experts; +Factor 2=IPE Skills experts. Abbreviations:
ICR=Interprofessional Conflict resolution; CL = Collaborative Leadership; RC=Role Clarification; TF = Team Functioning.
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Table 2 Participants were invited to provide open text comments to explain their strong disagreement (-5) or strong agreement (+5)
towards certain statements. The contextual feedback was informative for naming and understanding the attitudes for each factor. This
table lists a few statements with strong agreement (+5) in each factor, and the justification provided by participants

Domain Statement

Contextual justifications

Factor 1: IPE Knowledge Experts
Strongly Agree  RC

tise of other learners.

Factor 2: IPE Skill Experts
Strongly Agree  RC

TF 35. 1 learned the importance of active listening to
other health care professionals and working with

them to solve problems.

27.1gained insight into how other professionals
(+5) would approach a specific concern or condition.

TF 38. 1 learned the importance of trusting the exper-

32.Ilearned how to work with different profes-
(+5) sions to solve challenges/achieve a client’s goal

" Ifeel like | am finally understanding what the other health profes-
sions do.”

“...But | quickly learned just how much knowledge all the other
professions have in their various areas of expertise.”

‘I have a greater understanding of the role of other professions

and can recognize when they might be better suited to deal with a
patient situation.”

" .Ilearned so much from them and it really was great to learn about
how we could continue to work together in the future as colleagues.”
"It is important to listen to others because everyone has different
experiences and expertise they can bring forward"

Abbreviation: IPE = interprofessional education; RC=Role Clarification; TF = Team functioning

Participants in this study were either described as IPE
Knowledge Experts and IPE Skills Experts, motivated by
different learning needs. Factorial analysis revealed that
one subset of learners (IPE Skills Experts) highly rated
statements that valued practical expertise and/or appli-
cation of IPE knowledge. In contrast, statements imply-
ing theoretical knowledge gain and/or appreciation were
valued by another subset of learners (IPE Knowledge
Experts). These findings indicate potential differences in
learners’ learning approaches and strategies in IPE, which
could include varying levels of self-directed and collabor-
ative learning [47, 48]. These approaches are not unusual
as students in higher education focus on gaining theoret-
ical knowledge or practical knowledge [47, 48]. Addition-
ally, it is possible that these two distinct viewpoints, IPE
Knowledge versus IPE Skills experts, are from the differ-
ences in previous interprofessional experiences [49, 50].
By the start of this annual elective in January, students
from several programs would have received some form
of clinical exposure (i.e., shadowing health professionals,
observing interprofessional care with patients) or clini-
cal placement. Variation of these clinical experiences may
also be a contributing factor to our participants’ percep-
tion towards IPE. However, details of these experiences
were not collected at the time of the survey, preventing
us from confirming this hypothesis.

From our Q results, we demonstrate unique viewpoints
of learners in this elective. However, we also appreciate
commonalities between the factors, as there were 15 con-
sensus statements across the four subdomains. This is
particularly evident in the overlap of the two viewpoints
in “Role clarification” (Fig. 2). Consensus demonstrates
this elective’s capability to provide students with oppor-
tunities to improve role clarity to meet interprofessional
competencies for IPC. This extends our understanding
of the value of IPE in anatomy, as our past reports have

alluded to the benefits of this approach [9, 27]. Simi-
larly, past IPE interventions also reported improved stu-
dents’ knowledge of their interprofessional peers’ scopes
of practice and skills development for IPC [4-7, 50, 51].
This observation is also seen in IPE within anatomical
education, where interprofessional communication and
collaboration significantly improved, while developing
appreciation for their interprofessional peers [6, 51].

We developed the U-IPEQ, informed by the core IPE
competencies in the 2010 CIHC-IPCF [18], current lit-
erature, past IPE experiences and students’ feedback. To
our knowledge, this would be the first universal measure
designed to identify the gaps and fulfillment of CIHC
core competencies. Although U-IPEQ was developed
using the 2010 CIHC-IPCF [18], the 2010 version served
as the foundation for the 2024 CIHC-CFAC update. The
2024 CIHC-CFAC was a refresh of the 2010 version,
meant to confirm and ensure the domains’ relevancy for
IPE and IPC. The six outlined domains did not concep-
tually change but were renamed to be more descriptive
[13, 18]. The basis of U-IPEQ is still unique and relevant,
as past IPE work did not incorporate IPE competency-
based frameworks into their Q development [10, 12].
Emerging synthesis reviews highlight the need for further
research to identify and uniformly assess IPE competen-
cies in outcome tools [17, 29]. Outcome tools vary by
their measured IPE competencies and application, but by
integrating the CIHC-IPCF into U-IPEQ, we optimized
its potential for universal use. This pilot demonstrated
U-IPEQ’s capability to provide additional information
to supplement our understanding of the Likert-based
outcomes. Furthermore, these findings provide insight
to students’ learning interests and needs. As this elec-
tive is a mastery-levelled opportunity, different activities
were implemented [49, 50, 52—54]. Such as interprofes-
sional lectures, peer-guided learning, and case scenarios,
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to address learners’ diverse IPE learning needs [52, 55].
These unique viewpoints provided an in-depth reflection
of students’ experiences with these activities. Collectively,
the results are informative for tailoring and developing
future IPE opportunities that would meet the national
competencies and students’ learning needs [4, 51, 56].
Future IPE offerings should continue to incorporate mul-
tiple learning approaches and refine them based on stu-
dents’ feedback. Prior IPE experiences through clinical
exposures or placements should also be explored for its
influence on students’ learning priorities as they progress
through their programs [50, 56]. Our future work will
include: (1) revising the U-IPEQ to align with the 2024
CIHC-CFAC domains; (2) developing statements for the
remaining domains in the CIHC-CFAC (i.e., Team Com-
munication and Relationship-focused services, formerly
known as Interprofessional communication and patient/
client/ family/ community-centered care); and (3)
assessing U-IPEQ’s psychometric properties by includ-
ing greater sample sizes and evaluations across multiple
IPE events [13]. Greater IPE exposure and experiences
before licensure may facilitate learners’ IPE knowledge
and skills, encouraging them to engage in IPE to benefit
their future patients [55, 56]. Thus, opportunities to build
practical and theoretical knowledge are important con-
siderations for IPE educators.

This study has limitations. The U-IPEQ was informed
by the 2010 CIHC-IPCF, which may not comprehen-
sively reflect the updated 2024 version. Therefore, before
U-IPEQ is distributed again, U-IPEQ will be revised to
ensure alignment withall the domains outlined in the
2024 CIHC-CFAC. Another limitation is U-IPEQ was
distributed only after the elective, preventing us from
performing pre and post comparisons. However, Q was
able to capture two distinct viewpoints compared to
RIPLS and IEPS alone, providing comprehensive under-
standing of students’ perspectives. Finally, the number
of responses for each outcome measure and timepoints
(pre/post-elective) were small. Since enrolment into this
elective is limited, the subsequent sampling size was lim-
ited. In addition, there was also limited input from cer-
tain disciplines, such as students from SLP. Furthermore,
since participation in these surveys was voluntary, par-
ticipation bias may be possible. For these reasons, these
findings may have limited applicability to other cohorts
with different compositions of disciplines and IPE events.

Conclusion

Piloted in an IPE human anatomy dissection elective,
U-IPEQ revealed two distinct viewpoints of students’
perspectives on IPE and IPC. RIPLS and IEPS scores
before and after this elective showed no statistically sig-
nificant differences. U-IPEQ provided additional con-
text to the students’ perspectives, building a wholistic
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overview of their IPE experiences and values. IPE knowl-
edge experts and IPE skills experts were the two contrast-
ing viewpoints, highlighting the differences in students’
IPE learning priorities. These findings are informative
and could be incorporated into future IPE curricula.
Future refinement of U-IPEQ needs to include all IPE
competency domains and the updated domains of the
CIHC-CFAC to broaden its current applicability to other
educational contexts.
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