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Abstract:

Introduction: There is limited evidence on the impact of simulation learning with standardized
patients and the affects occupational therapy and physical therapy students’ attitudes
toward interprofessional teams and the team approach to care.

Methods The current study investigated the Students’ Perceptions of Interprofessional Clinical
Education-revision 2 (SPICE-R2) from the archived data from a total of 248 physical
therapy and occupational therapy students. Post-test scores were compared using an
analysis of covariance with the pretest SPICE-R2 score as a covariate.

Results: A statistically significant increase was found for the total SPICE-R2 and Teamwork
subscore. No statistically significant difference was found for the Roles and Outcomes
subscores.

Conclusion: The use of simulation with health science graduate students is one method of teaching
delivery to improve students’ self-assessment of attitudes of interprofessional
collaboration and team delivery of healthcare.
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INTRODUCTION
The World Health Organization (WHO, 2010) discovered that medical error was one of

the leading causes of mortality, and in the United States more than 250,000 deaths annually were
caused by medical errors linked to areas such as poor team dynamics and poor communication
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(Arth et al., 2018; Siperd, 2018). As a result of the WHO reports, the Interprofessional Education
Collaborative (IPEC) was formed by various member organizations to establish core competency
standards for interprofessional education (IPE) in academics and clinical practice. Healthcare
initiatives are targeted to achieve what is often referred to as the triple aim: (a) improvement of
the patient care experience, (b) improvement of the health of populations, and (c) lowering
healthcare costs (Boyers & Gold, 2018; IPEC, 2011; Johnson, 2017; Stockert & Ohtake, 2017).
IPE is defined as students from two or more professions learning with, from, and about one another
to improve collaboration and health outcomes (IPEC, 2016; WHO, 2010). A review of the current
literature revealed a plethora of IPE studies across the spectrum of healthcare disciplines, including
medicine (Coggins et al., 2017; Rojas et al., 2016), nursing (Homeyer et al., 2018; Humbles et al.,
2017; Nikendei et al., 2016; Swift et al., 2020), occupational therapy (OT) and physical therapy
(PT) (Bethea et al., 2019; Coppola et al., 2019; Pitout et al., 2016), pharmacy (Fusco & Foltz-
Ramos, 2020; Gordon et al., 2017; Shaikh et al., 2020; Timmis et al., 2018), and other health
providers. In addition, current studies have been conducted on the myriad of ways to deliver IPE,
such as role-playing (Kirwin et al., 2017), case studies (Goreczny et al., 2016), lectures (Oxelmark
et al., 2017), and simulation (Bethea et al., 2019; Carson & Harder, 2016; Costello et al., 2017,
Fiona & Kay, 2019; Mills et al., 2020; Sabus & Macauley, 2016; Swift et al., 2020; van Wyk et
al., 2020).

According to Hamson-Utley et al. (2021), when there is increased interprofessional (IP)
collaboration in healthcare settings, there is improvement in patient outcomes linked to efficient
workflow and cooperative team dynamics. The introduction and assessment of students’ attitudes
linked to the IPEC core competencies could lay the groundwork for future learning and
collaborative partnerships with other healthcare providers. This study used the Students’
Perceptions of Interprofessional Clinical Education—Version 2 (SPICE-R2), a validated outcome
measure derived from the IPEC core competencies. The SPICE-R2 consists of 10 questions that
measure [PE attitudes in four areas, with the first being the overall tool and total score for students’
IPE attitudes in IP teams and the team approach to care (Total SPICE-R2). In addition, the SPICE-
R2 consists of three sub-scores that measure the following areas: (a) IP teamwork and team-based
practice (Teamwork); (b) roles and responsibilities for collaborative practice (Roles); and (c)
patient outcomes from collaborative practice (Outcomes). The effect that simulation learning has
on OT and PT students’ IPE attitudes can usher in desired changes proposed by the WHO, IPEC,
IP organizations, and educational accreditors to improve the health of populations and
communities.

In the current literature, numerous studies have explored simulation, notably in nursing and
medicine (Oxelmark et al., 2017). However, simulation has not been well studied in OT and PT
education (Johnson, 2017; Sabus & Macauley, 2016; Stockert & Ohtake, 2017). Improving IPE
has social implications by fostering IP teams and the team approach to care to prepare students as
practice-ready clinicians. Students entering the workforce with IP experiences and skillsets have
the potential to improve healthcare delivery as IP collaborative healthcare providers (IPEC, 2016;
WHO, 2010).

There remains a gap in the literature focusing on the interactions between OT and PT
students and how IPE activities such as simulation influenced changes in student learning
outcomes. Recent studies have been limited in findings because changes in IP attitudes have been
measured pretest—posttest with no comparison or control group (Bethea et al., 2019; Mills et al.,
2020; Nichols et al., 2019). The purpose of this study was to find the effect of simulation on OT
and PT students’ IPE attitudes when compared to a control group. Further, this study explored the
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influence of simulation on the various areas of IPE including the Total SPICE-R2 and sub-scores
for Teamwork, Roles, and Outcomes.

METHODS

STUDY DESIGN

The current study design was a retrospective case-control study. For this purpose, archival
data consisted of SPICE-R2 scores from students who did not participate in the simulation
(control) and another group of students who did participate in the simulation . The outcome
measure are the SPICE-R2 scores and its subscores. The study obtained IRB approval (No:01-11-
22-0741932) from Walden University and signed Institutional Authorization Agreement from the
University of St Augustine, San Marcos , CA.

PARTICIPANTS

The target population for this study was OT and PT students who completed a first-term
introductory patient care management course at the University physical therapy and occupational
therapy program. This is a 15-week course in which IPE was incorporated that covered
fundamentals of patient care such as informed consent; assessment of vital signs; and managing
patients through bed mobility, transfers, wheelchair management, and walking with assistance or
with assistive devices. An IPE simulation was incorporated at the midpoint of the term where an
OT and PT student worked together as an IP team to provide patient care with a standardized
patient (SP). Pretest and posttest archived data were gathered from a total group of OT and PT
students (N = 248). The total number of students included OT and PT students in a control group
(n =28), OT students in simulation (n = 88), and PT students in simulation (n = 132). The target
population size was 248 students over a 1-year period from January 2020 through December 2020.

MATERIALS

The outcome measure used in this study was the SPICE-R2 (see Appendix). This tool
was developed and validated to assess IPE attitudes (see Zorek et al., 2016). The SPICE-R2 has
also been used in other IPE studies (Brennan et al., 2021; Gunaldo et al., 2021; Lockeman et al.,
2017; Nichols et al., 2019). Construct validity, the goodness of fit, and reliability to professions
such as nursing, OT, and PT, for the SPICE-R2 was established in previous studies (Dominguez
et al., 2015; Lockeman et al., 2017; Zorek et al., 2016). The SPICE-R2 consists of 10 questions
that measure IPE attitudes in four areas, with the first being the overall tool and total score for
students’ IPE attitudes in IP teams and the team approach to care. In addition, questions are
categorized into sub-scores of Teamwork, Roles, and Outcomes. The Total SPICE-R2 scores and
sub-scores for Teamwork, Roles, and Outcomes were measured using a Likert scale of one to
five. A score of 1 indicated “Strongly Disagree,” 2 indicated “Disagree,” 3 indicated “Neutral,” 4
indicated “Agree,” and 5 indicated “Strongly Agree.”

DATA ANALYSIS

The data was analyzed using SPSS version 28. Analysis of Co-Variance (ANCOVA) was
used to find the difference between the two groups with pretest scores considered as a covariate
for the analysis. The available archival data set included a total (N = 248) of student outcome
measures. From this available data, there were six incomplete records with no post-test measures
(three in the control group and three in the PT simulation group). These entries were removed from
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the data set with a filtered control group (n = 25), an OT simulation group (n = 88), a PT simulation
group (n = 129), and a total (N = 242) included in the data analysis.

RESULTS

The comparison pretest and posttest SPICE-R2 scores and subscores of all the

participating groups are given in Table 1.

Table 1

Comparisons of the SPICE-R2 Scores and its Subgroups in all Three Groups

SPICE-R2 Groups Pretest scores Posttest scores F and p-values Post-hoc p-value
variable (Mean + SD)  (Mean + SD) comparisons
Total Control  38.4+6.8 4128 £5.5 F238-=10.01;  Control vs 012
scores p<.001 PT
oT 41.27+3.9 4424 +£40 Control vs <.001
oT
PT 40.92+3.9 4541 +£3.7 OT vs PT .108
Subgroups analysis
Teamwork Control  15.96+3.3 1592+3.2 F238-19.83;  Control vs <.001
p<.001 PT
oT 18.07£2.0 18.61 £2.0 Control vs <.001
oT
PT 17.83 £ 2.1 1899+ 1.6 OT vs PT 459
Roles Control  11.16 +2.2 1256 £1.9 F(2238)-3.05; Control vs 1.00
p=.049 PT
oT 1092 £2.1 12.70 £ 1.7 Control vs 254
oT
PT 10.88+ 1.9 13.22+1.7 OT vs PT .097
Outcomes Control  11.28+2.2 12.80+ 1.8 F2238-0.99; Control vs 1
p=.371 PT
oT 1228 £1.6 1292+ 1.6 Control vs .882
oT
PT 1221+ 1.6 13.20+ 1.7 OT vs PT 725

OT = Occupational Therapy; PT = Physical Therapy; SPICE-R2 = Students’ Perceptions of
Interprofessional Clinical Education—Version 2. F values are expressed after ANCOVA with
pretest scores as a covariate.

Overall, the results for the Total SPICE-R2 showed that there was a statistically significant
difference between the pretest and posttest scores (p <.001). A post hoc comparison was conducted
and found that there was a statistically significant increase among the PT simulation group when
compared to the control group. Similarly, there was a statistically significant increase among the
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OT simulation group when compared to the control group. Post-hoc comparison between the OT
simulation and PT simulation groups was not statistically significant.

Figure 1
Comparisons of the SPICE-R2 Scores and its Subgroups in all Three Groups
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Legend: a) Total SPICE-R2 score, b) Teamwork score, ¢) Roles score and d) Outcomes score; * p
<.05, ** p <0.001; OT = Occupational Therapy; PT = Physical Therapy; SPICE-R2 = Students’
Perceptions of Interprofessional Clinical Education—Version

ANALYSIS OF THE SUB-SCORES OF SPICE-R2

The Total SPICE-R2 components were analyzed and compared between three groups using
three subgroups including Teamwork, Roles, and Outcomes (see Table 1 and Fig 1). There was a
significant group difference found in subgroups of Teamwork (p < .001) and Roles scores (p =
.049). No group difference was found in the outcome component of the subgroup analysis (p
=.371). Adjusted post hoc comparison of teamwork scores revealed that the PT group as well as
the OT group showed significantly higher scores compared to the control. No significance was
observed in role scores after the adjusted post -hoc comparison. There was no significant difference
observed between the OT and PT simulation groups’ Teamwork, Roles, and Outcomes.

DiSCUSSION
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The current study results showed significant improvement in SPICE-R2 in both the PT and
OT students after participating in the simulation compared to controls. Though both groups’ scores
increased after the simulation, no significant difference between the groups suggests that both OT
and PT students experienced a similar level of benefit reflected in increased scores in both groups.
This is the first study to report the effect of simulation in OT and PT students using the SPICE-R2
outcome measure.

Out of the three sub-scores, a significant difference was found only in the Teamwork sub-
score. It could be concluded that the Teamwork component is the earliest to reflect changes in
student perception. Though no significance is observed in the Outcome and Role component, a
trend of improvement is seen compared to baseline values. The possible reasons may be that the
effect was determined only after one trimester and the students were in the initial stages of learning.

Students early on in their academic training may more readily appreciate the concepts of
teamwork and team-based practice when reflecting on simulation. However, since the students are
early in their training, they may not have the prior experience or enough exposure in their own
professional development to have a perspective on IP roles and responsibilities or the concept of
healthcare delivery and patient outcomes. This potential factor was demonstrated in other study
findings that showed that there was a statistically significant improvement among students in Roles
and Outcomes (Brennan et al., 2021; Nichols et al., 2019). Students in these studies were later in
their academic progression in these studies. Differences in how long a student is in their academic
training could influence a change in attitude as they continue to learn, gain experience, and
understand their professional roles and the influence IPE may have on patient outcomes.

The results of this study had mixed results across the SPICE-R2 which confirmed,
disconfirmed, or extended the current evidence (Brennan et al., 2019; Gunaldo et al., 2021;
Lockeman et al., 2017). This could be explained through the lens of Kolb’s experiential learning
theory (ELT), and the variance among students prior to the first stage of Kolb’s concrete
experience (see Figure 2).

Figure 2
Kolb’s Experiential Learning Theory
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Note. From “Kolb's Experiential Learning Theory as a Theoretical Underpinning for
Interprofessional Education,” by L. Fewster-Theuente & T. J. Batteson, 2018, Journal of Allied
Health, 47(1), p. 3. Copyright 2018 by Association of Schools of Allied Health Professions.
Reprinted with permission of L. Fewster-Thuente.

Kolb’s ELT has been used as a basis for simulation in many studies (Brown & Bostic,
2016; Johns et al., 2017; Pardue, 2013; Poore et al., 2014). The placement of the pretest SPICE-
R2 allowed students to self-assess their own attitudes on IP teams and the team approach to care
prior to participating in the simulation. Students in the control group completed the pretest SPICE-
R2 at the start of the course. In this study, simulation with a SP represented the concrete experience
for students to participate or observe in Stage 1 of Kolb’s ELT. After the simulation, students
engaged in Kolb’s second and third stages of reflective observation and abstract conceptualization,
respectively, in the simulation debriefing process. During this time, students engaged with a
facilitator to reflect, discuss, and share what they observed and thought during the simulation. At
the conclusion, the posttest SPICE-R2 was administered to capture any changes in attitudes
resulting from the simulation experience. Students would then engage in the fourth stage of Kolb’s
ELT of active experimentation in the days and months following the simulation, where they could
encounter similar situations or apply learning to different experiences throughout their academic
and clinical learning. Students in the control group did not experience the simulation; however,
changes in their IPE attitudes were still assessed because they went through the patient-care
management course without the independent variable of the simulation.

During the SPICE-R2 pretest measure, students may have already come into the course
with higher attitudes about IPE as demonstrated when the results were high overall in mean score
for the pretest SPICE-R2 total and sub-scores. With little room for improvement with averages
near or greater than four on the Likert scale in each category, measuring changes overall could
have been improved but not at a sufficient threshold for a statistically significant change in these
instances. This phenomenon may also attribute to what was observed for mixed results in the
current literature where simulation had a statistically significant influence on some areas of IPE
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and did not in others (Brennan et al., 2021; Gunaldo et al., 2021; Lockeman et al., 2017; Nichols
et al., 2019). The statistical analysis and results add more context to the current literature and
extend findings regarding simulation and IPE.

Lack of changes in outcomes, roles, and responsibilities might be that the students have
not progressed through all four stages of Kolb’s ELT (see Figure 2). With limited opportunity for
student metacognition on what transpired, and no opportunity to engage in Stage 4 of active
experimentation, students might not have been able to develop significant changes in their IPE
attitudes.

The lens of Kolb’s theory provided the framework for student learning during a single
simulation event within one course and provided an explanation for student learning frames in this
research design. Within the current literature, authors discussed a need for curricular development
across the span of time to capture student learning across the continuum of learning (Arth et al.,
2018; Hean et al., 2018; Lockeman et al., 2017; Paige et al., 2017; Wellmon et al., 2017). Pardue’s
IPE framework (2015) provided context for IPE learning across the curriculum and across multiple
learning activities (see Figure 3). Time and varied IPE learning such as simulation and other
learning opportunities, may be more effective in scaffolding IPE and across Bloom’s taxonomy of
hierarchical levels of learning (Arth et al., 2018; Hean et al., 2018; Lockeman et al., 2017; Sabus
& Macauley, 2016; Stockert & Ohtake, 2017; Wellmon et al., 2017).

The limitations of this study include a relatively smaller sample size in the control group
compared to the intervention groups. Additionally, no identifier was used to distinguish between
OT and PT students, making it difficult to determine the distribution of the student ratio of PT or
OT status in the control group. As noted by many authors in simulation and IPE, thoughtful
planning of outcome measures could potentiate more rigorous results in changing attitudes,
behaviors, and skills for improved patient outcomes (Arth et al., 2018; Hamson-Utley et al., 2021;
Hean et al., 2018; Lockeman et al., 2017; Stockert & Ohtake, 2017; Wellmon et al., 2017). Though
this study focused solely on the innovation of simulation learning, there are promising studies that
utilized multiple IPE learning events and measured the effect of student learning across curricula
and time (Brennan et al., 2021; Matulewicz et al., 2020; Nwaesei et al., 2019). Future studies can
look at measuring student IPE achievement after participating in multiple learning activities over
time.

RECOMMENDATIONS

More research needs to be done about potential changes in IPE attitudes over time when
given more engagement in Stage 4 of Kolb’s ELT of active experimentation. Another post-
simulation SPICE-R2 could be administered in a longitudinal study for students once they had a
chance to engage in their first clinical rotation and work with actual patients in the clinical setting.
Active experimentation may be afforded to students when they can apply what they have learned
in the academic setting and then see the learning in a tangible way, compare what they learned in
simulation, and apply their knowledge to similar clinical situations or circumstances. Results from
these types of studies may provide further insights on student attitudes towards IPE through
another time point using the SPICE-R2, while also adding more insights into similar studies that
model the parameters of this study.

This study examined students participating in live simulations with a SP. Given the
challenges facing healthcare education considering the pandemic of COVID-19, many educational
settings shifted the delivery of learning and engagement. Some content delivery shifted from face-
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to-face, to online, telehealth, and virtual settings. Therefore, future studies that compare various
ways of delivery simulation through virtual reality, augmented reality, virtual SPs, or telehealth
would differ from face-to-face simulation with a SP. Because many learning institutions had to
shift in the delivery of education, alternative options in virtual reality, and other online
technologies, future studies would broaden the boundaries of simulation delivery and the effect on
student IPE outcomes.

CONCLUSIONS

Simulation is one method of delivering IPE for health science graduate students and this
study improved students’ self-assessment of attitudes toward interprofessional collaboration for
the team delivery of care. However, future studies can explore the influence of IPE learning on
healthcare provider roles and patient outcomes. The emphasis on early exposure to IPE in the
training of future healthcare providers could potentially lay the foundation for students to be
mindful practitioners of the principles of collaborative practice. Simulation provides opportunities
for students to apply IPE principles while in academic training before entering clinical practice.
Students can then progress through their academic training with IPE knowledge and onward to
healthcare practice to cultivate the positive social change necessary to improve healthcare delivery,
decrease medical error, and improve healthcare for patients and providers.
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APPENDIX
Students’ Perceptions of Interprofessional Clinical Education—Version 2

SPICE-R2 Instrument

Dear Student:

In this survey you are being asked about your attitudes toward interprofessional teams and the team approach to care. By

interprofessional team, we mean two or more health professionals (e.g., nurse, occupational therapist, pharmacist,
physical therapist, physician, social worker, veterinarian, etc.) who work together to plan, coordinate, and/or deliver care
to patients/clients.

PLEASE NOTE: The following scale progresses from “Strongly Disagree (1)” <> “Strongly Agree (5)"

INSTRUCTIONS:
Strongly Strongly
Please be candid as you indicate the extent of your Disagree | Disagree | Neutral Agree Agree
disagreement/agreement with each of the following () 2) 3) ) (5)
statements related to interprofessional teams and the
team approach to care.
1. | Working with students from different disciplines 1 2 3 4 5
|T] | enhances my education
2. | My role within an interprofessional team is clearly 1 2 3 4 5
IR] defined
3. | Patient/client satisfaction is improved when care is 1 2 3 4 5
10] | delivered by an interprofessional team
4 Participating in educational experiences with 1 2 3 4 5
I students from different disciplines enhances my
ability to work on an interprofessional team
5 I have an understanding of the courses taken by, 1 2 3 4 5
|R] | @nd training requirements of, other health
professionals
6 Healthcare costs are reduced when patients/clients 1 2 3 4 5
|0] | #re treated by an interprofessional team
7 Health professional students from different 1 2 3 4 5
|1 | disciplines should be educated to establish
collaborative relationships with one another
8 1 understand the roles of other health professionals 1 2 3 4 5
|R] | Within an imterprofessional team
9 Patient/client-centeredness increases when care 1s 1 2 3 4 5
delivered by an interprofessional tcam
10) P
10. | Duning their education, health professional students 1 2 3 4 5
|1 | should be involved in teamwork with students from
different disciplines in order to understand their
respective roles
Factors

I' = Interprofessional Teamwork and Team-based Practice
R = Roles/responsibilities for Collaborative Practice
O = Patient Outcomes from Collaborative Practice
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