
ISSN 2641-1148

Health, Interprofessional Practice & Education | hipe-pub.org                                                                                                4(3):eP2164 | 1

Changes in Student Attitudes toward 
Interprofessional Education after Online and 
In-Person Introductory Learning Activities
M. Melissa Gross PhD  School of Kinesiology, University of Michigan

Chamipa Phanudulkitti PhD  College of Pharmacy, University of Michigan

Vinoothna Bavireddy PharmD, MHI  Center for Interprofessional Education, University of Michigan

Olivia S. Anderson PhD, RD  School of Public Health, University of Michigan

Tazin Daniels PhD  Center for Research on Learning and Teaching, University of Michigan

Mark Fitzgerald DDS, MS  Department of Cariology, Restorative Sciences and Endodontics, University of Michigan

Debra Mattison MSW  School of Social Work, University of Michigan

Karthik Nagappan BBA, BS  Ross School of Business and Biomolecular Science, University of Michigan

Vani Patterson MPH  Center for Interprofessional Education, University of Michigan

Laura J. Smith PhD  Department of Physical Therapy, University of Michigan-Flint

Peggy Ann Ursuy PhD, RN, PPCNP-BC School of Nursing, University of Michigan

Karen B. Farris PhD  College of Pharmacy, University of Michigan

Abstract
INTRODUCTION Although introductory interprofessional education (IPE) experiences offered in a variety of formats can be 
beneficial to students, there is little research evaluating students’ attitudes throughout a sequence of introductory IPE activities. 
Further, the impact of academic level, gender and race on student attitudes about IPE is not known, particularly when students from 
a diverse range of health profession programs participate together in introductory IPE experiences.

METHODS A sequenced, two-part introductory IPE experience comprising a 90 minute online module followed by a 2-hour face-
to-face event was delivered to health science students on three campuses at a large Midwestern university. Student attitudes about IPE 
based on SPICE-R2 scores were compared before and after the online module and after the in-person event. Paired t-tests were used 
to determine differences between time points, and linear regression was used to estimate the effects of academic level, gender and race. 

RESULTS The online course had a significant, positive impact on all students’ attitudes about IPE with the greatest changes for the 
Roles subdomain. Improvements in student attitudes about IPE following the online course were retained after the in-person event. 
Student responses differed between academic levels and genders, but not race.

CONCLUSION The initial, online component of the sequenced introductory IPE experience was more impactful on student attitudes 
about IPE than the subsequent in-person component. Student responses differed between academic levels and genders, suggesting 
that these factors should be considered when designing introductory IPE experiences for a broad range of participants. 
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Introduction

Effective interprofessional education (IPE) supports 
collaborative healthcare practices that may, in turn, 
improve patients’ health outcomes (Smith et al., 2019; 
World Health Organization, 2010). IPE is an approach 
to education and practice in which students from two or 
more health care disciplines learn about, from and with 
each other to enhance effective collaboration (World 
Health Organization, 2010). IPE is crucial for health 
professional students to help them develop the compe-
tencies they need to collaborate effectively with other 
health professionals on healthcare teams. Such highly-
functioning healthcare teams are expected to benefit 
healthcare by increasing positive patient experiences, 
improving population health, reducing healthcare costs 
and improving professionals’ satisfaction (Sweet et al., 
2019). Incorporating IPE courses and activities into 
health science curricula has been strongly encouraged 
by several organizations including the Interprofes-
sional Education Collaborative (IPEC) (IPEC, 2020), 
the National Center for Interprofessional Practice and 
Education (NexusIPE), the American Interprofessional 
Health Collaborative (AIHC) (AIHC, 2021) and the In-
stitute of Medicine (IOM) (Institute of Medicine of the 
National Academies, 2015).

Literature Review

Offering an introductory IPE course at an early stage 
of health professionals’ education is recommended 

(Coster et al., 2008; Inuwa, 2012; Reeves, 2016; Stull 
& Blue, 2016; Teodorczuk et al., 2016). The primary 
goal of introductory IPE offerings is for health profes-
sion students to gain foundational knowledge about 
IPE and an appreciation for their own and other pro-
fessions by learning about, from and with students 
across disciplines. Early offerings can focus on rais-
ing awareness of IPE fundamentals and preparing for 
future professional practice (Inuwa, 2012).  More-
over, offering introductory IPE courses at a formative 
stage may inhibit the formation of negative attitudes 
about other professionals and improve students’ per-
ceptions towards interprofessional learning (Coster 
et al., 2008; Stull & Blue, 2016; Teodorczuk et al., 
2016). Thus, preparing students for collaborative-
ready practice early in their education is important 
for shifting attitudes before embarking in interprofes-
sional practice. 

To achieve these goals, introductory IPE experiences 
have been offered with a variety of pedagogical ap-
proaches in both in-person and online formats (Beard 
et al., 2015; Shaw-Battista et al., 2015). Introduc-
tory IPE experiences with in-person formats have 
led to positive improvements in student attitudes, as 
well as improving information learning and sharing 
with teammates, and developing a greater apprecia-
tion of roles and responsibilities and the importance 
of communication in a collaborative setting (Eliot et 
al., 2018; Jernigan et al., 2018). In-person introduc-

             Implications for Interprofessional Practice

•	 Previous studies have shown that student attitudes about IPE can benefit from introductory 
experiences offered in online or in-person formats but the separate impact of online and in-person 
components of an introductory IPE experience that incorporates both formats has not yet been 
investigated. 

•	 Although the introductory IPE experience in this study was designed as a series with online and 
in-person components, student attitudes about IPE improved most following the first component 
(online course) compared to the second component (in-person event). Institutions that offer 
introductory IPE experiences with multiple components may benefit from assessing the relative 
impact of each component to potentially eliminate less effective instructional activities.

•	 The findings of this study demonstrated that academic level and gender affected student attitudes 
about IPE in an introductory experience, suggesting that these factors should be considered when 
designing or evaluating IPE experiences, particularly when administered to students in a broad range 
of health science disciplines with early learners at different academic levels.  
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tory IPE experiences range from a one-day event to 
multiple series, with components such as interactive 
teaching, team debriefing, small team discussion, and 
stereotype awareness. In-person activities are gener-
ally limited in enrollment, however, due to the chal-
lenges of accommodating a large number of students 
in the same space at the same time, and thus are chal-
lenging to deliver in an academic environment that in-
cludes a large number of health profession programs. 
In contrast, online IPE experiences can be offered to 
a large number of students, and can be delivered with 
synchronous and/or asynchronous components. IPE 
activities have also been successfully implemented in 
online formats, including case studies, journal clubs, 
and simulation experiences that promote learner col-
laboration, self-reflection, and critical thinking (An-
derson et al., 2019; Cropp et al., 2018; Friedman et 
al., 2019). Like in-person offerings, online IPE ex-
periences also are generally evaluated positively by 
learners while producing the expected results in learn-
ing outcomes (Heuberger & Clark, 2019; Singer et 
al., 2018; White et al., 2019). Since direct interaction 
among students from two or more health professions 
is required for IPE experiences, it would be very use-
ful to know whether an online introductory IPE ex-
perience that mitigates the challenges of assembling 
students from multiple disciplines in the same space 
and time, can be as effective as an in-person event. 
To examine this issue directly, studies would need to 
deploy a cross-over design, adding to the challenges 
of offering introductory IPE experiences.  

Introductory IPE experiences can be distributed over 
time, to accommodate a range of topics or to provide 
both online and in-person experiences. Longitudinal 
studies investigating the impact of introductory IPE 
experiences offered over multiple years have reported 
positive impact on the teamwork and collaboration 
and professional identity domains using the Readi-
ness for Interprofessional Learning Scale (RIPLS) 
(McFadyen et al., 2010; Wong et al., 2016; Zeeni et 
al., 2016); other studies report no change in attitude 
towards interprofessional health care teams and in-
terprofessional education across years (Curran et al., 
2020). These studies, however, do not provide analy-
ses to evaluate the incremental effect of each compo-
nent of an experience, thus it is difficult to determine 
the relative impact of each part of a series. Similar to 
the longitudinal studies, many investigations of short-

er-term introductory IPE experiences demonstrate 
positive impact on students’ attitudes about IPE, but 
do not provide information about the relative impact 
of the individual components of an experience (Berg-
er-Estilita et al., 2020; Curran et al., 2020; Lockeman 
et al., 2017; Muzk et al., 2020; Reilly et al., 2014). 
For example, in study by Ateah et al. (2011), health 
profession students reported their perspectives on 
health professions using the Student Stereotypes Rat-
ing Questionnaire (SSRQ) at multiple time points - at 
baseline, after completing an in-person, interactive 
educational experience and, for some students, after 
also completing a subsequent immersive, interprofes-
sional practice experience. Although the investigators 
provided strong evidence that both components of the 
experience improved students’ perspectives, they did 
not analyze the relative impact of each component on 
students’ success in achieving the learning goal. Giv-
en the cost of providing introductory IPE experiences, 
it would be very useful to know if all components of 
an experience, whether in-person or online, contrib-
ute substantially to student learning.

Introductory IPE experiences are typically offered to 
early learners, usually first year students. Depending 
on the health science programs at a particular insti-
tution, early learners may include students at both 
undergraduate and graduate levels. Early learners at 
different academic levels are likely to have very dif-
ferent backgrounds and experiences, and these differ-
ences may affect students’ responses to an introduc-
tory IPE experience. A few studies have reported the 
impact of an introductory IPE experience on students 
at both the undergraduate and graduate levels using 
the Student Perceptions of Interprofessional Clinical 
Education-Revised instrument, version 2 (SPICE-R2) 
(Lockeman et al., 2017; Matulewicz et al., 2020; Mc-
Gregor et al., 2018; Muzyk et al., 2020). Although 
these studies demonstrated various improvements in 
students’ attitudes about IPE at both academic lev-
els, they did not examine the effect of academic level 
on students’ attitudes before participating in the IPE 
experience or the magnitude of attitude change fol-
lowing the IPE experience. It would be very useful 
to examine the relative impact of an introductory IPE 
experience on undergraduate and graduate students 
to determine whether the needs of each type of early 
learner are addressed sufficiently with an introductory 
IPE offering.  
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Other characteristics of individual learners such 
as gender and race have also been shown to impact 
learning (Ashong et al., 2012; Klein et al., 1997; Ro 
& Loya, 2015; Zajda & Freeman, 2009). When as-
sessed early in their professional programs, female 
students had more positive attitudes about IPE than 
male students (Coster et al., 2008; Curran et al., 2008; 
Wilhemsson et al., 2011; Wong et al., 2016) and Black 
students had higher scores on the RIPLS instrument 
than other students (Coster et al., 2008). It is impor-
tant to assess the potential effects of gender and race, 
as well as academic level, on learner responses to 
early offerings to identify the elements of successful 
introductory IPE experiences that can be applied to 
the wide range of learners enrolled in health profes-
sion programs. 

The purpose of this study was to investigate the im-
pact of an introductory IPE experience with sequenced 
online and in-person components on student attitudes 
about IPE in early learners from a wide range of 
health professions at different academic levels. Stu-
dent responses to survey questions were analyzed to: 
(1) assess differences in students’ attitudes about IPE 
before and after completing the online and in-person 
components, (2) examine the relative change in stu-
dent attitudes between the sequenced components, (3) 
investigate the effects of academic level, gender and 
race on student responses to the introductory activi-
ties, and (4) evaluate students’ perception of value of 
the IPE activities.

Methods

Research Design

A cohort design was used to evaluate the impact of 
two, sequenced introductory IPE offerings. The first 
offering was an asynchronous online IPE activity 
(“Introduction to IPE”), and the second offering was 
an event where students participated in interprofes-
sional face-to-face discussion groups (“IPE in Ac-
tion”). These activities occurred approximately four 
and six weeks into the fall 2018 academic semester, 
with the face-to-face event occurring three days after 
the online course. The experiences were sequenced to 
build upon each other for an exposure-level IPE ex-
perience. Students could participate in both or either 
experience. The analyses were approved by the Uni-
versity’s Institutional Review Board (IRB) prior to all 

activities, and all participants were asked to provide 
electronic written consent for use of their data.  

Participants

Students from 11 health science or pre-health profes-
sion programs on three campuses of a large Midwest-
ern university participated in the IPE experiences. The 
programs were housed in the Schools of Dentistry, 
Kinesiology, Medicine, Nursing, Pharmacy, Public 
Health, and Social Work, and the College of Literature, 
Sciences and Arts, College of Health Sciences (Physi-
cal Therapy and Respiratory Therapy), and the College 
of Education, Health, and Human Services. 

For all students, the introductory experience was their 
first formal exposure to interprofessional education. At 
the undergraduate level, the introductory experience 
was offered in the first year for some programs (Kine-
siology and Literature, Science and Arts), and in sev-
eral years for other programs (Nursing - all four years; 
College of Education, Health, and Human Services - 
second and third years; College of Health Sciences - 
fourth year). At the graduate level, all students were in 
the first year of their programs.  

Typically, the students were enrolled in a course that 
embedded one or both of the IPE experiences as re-
quired assignments or mandatory activities. For a few 
programs, the IPE experiences were not required, and 
only some of the students participated.

Introduction to IPE Online Course

The first part of the two-part sequence was an online 
course that introduced students to the current health-
care landscape and provided an overview of IPE and 
how it relates to the quadruple aim of health care. The 
online IPE course was offered to more than 1,500 stu-
dents using the University’s learning management sys-
tem (Canvas). The online course was composed of sev-
en sequential modules that could be completed in 90 
minutes. After a course welcome that included a survey 
about IPE, the next two modules included brief videos 
that highlighted the benefits of IPE and interprofession-
al practice. Next, students posted a 6-word response to 
the following prompt, “As a future professional, how 
do you see yourself contributing to the health and well-
being of people and populations?” Subsequently, they 
viewed and commented on responses from students 
in a different profession. Students were then informed 
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about other IPE opportunities at the University. Finally, 
students were asked to complete the survey about IPE 
again and to evaluate the course. The online course was 
open for 14 days and was facilitated by a lead faculty 
member and a graduate student instructor. 

IPE in Action Face-to-Face Event

The second part of the sequence was a face-to-face 
event focused on roles and outcomes while giving stu-
dents experience working as a team. The face-to-face 
IPE event was held in a large arena on campus during 
the 2-hour time slot that is designated each week for 
IPE activities across the health science schools. Partici-
pants were assigned to one of more than 100 discussion 
groups, each with 9-13 students and a faculty facilita-
tor. Students were assigned to groups intentionally to 
maximize diversity among the disciplines.  

After opening remarks about the importance of IPE and 
practice, each student group was guided through inter-
actions using an ice breaker and discussion questions 
about a complex patient scenario. The case was inten-
tionally selected for relevance to as many disciplines 
as possible. Scripted discussion questions were used by 
faculty to initiate dialogue between students and allow 
students to offer their own unique perspectives of the 
case. The complex patient case was presented by the 
actual interprofessional team who provided care for 
this patient, sharing their roles and interventions, and 
ultimately illustrating the effectiveness of interprofes-
sional care. The purpose of the discussion was not to 
solve the case, but for participants to meet and engage 
with other health profession students, learn about the 
roles of other health professionals, see both the need 
and value of various disciplines to meet client needs, 
and to establish a basic understanding and apprecia-
tion of interprofessional education. After participating 
in IPE in Action, students were asked to complete the 
survey about IPE and to evaluate the event.

Questionnaire Development

The impact of the sequenced introductory IPE offer-
ings on attitudes towards IPE was evaluated using 
SPICE-R2. The SPICE-R2 is a 10-item survey that can 
be used to evaluate a learner’s experience after an in-
terprofessional intervention (Dominguez et al., 2015). 
The SPICE-R2 has recently been revised for improved 
validity and reliability across survey items from previ-
ous versions, SPICE and SPICE-Revisions, respective-

ly (Zorek et al., 2016). The instrument specifically con-
tains items related to the subdomains of IPE including: 
interprofessional teamwork and team-based practice (3 
items), roles and responsibilities for collaborative prac-
tice (4 items), and patient outcomes (3 items). The lan-
guage throughout the SPICE-R2 is generalizable to all 
health professional students, thus it has been found to 
be a reliable tool to measure student perceptions of IPE 
across these subdomains. The SPICE-R2 is often uti-
lized as a pre- and post-evaluation to capture changes 
of student perceptions related to the three interprofes-
sional subdomains from baseline to post-intervention 
(Fusco & Foltz-Ramos, 2018; Theodorou et al., 2018). 

Three self-administered, electronic questionnaires us-
ing Qualtrics© software were used before the online 
course (Time 1), after completing the online course 
(Time 2), and after participating in the face-to-face 
event (Time 3). The purpose of these questionnaires 
was to assess students’ attitudes toward IPE. All ques-
tionnaires included the SPICE-R2, and Time 1 and 
3 also included a written consent. In addition to the 
SPICE-R2 survey, course evaluation items were in-
cluded in the post-course (Time 2) and post-event 
(Time 3) questionnaires. We also asked students to in-
dicate their level of agreement with the statement “I 
am likely to recommend this course/event to another 
student in my program” on a 5-point Likert Scale 
(1=strongly disagree, 5=strongly agree). We also ob-
tained demographic information from student records 
with IRB-approved permissions.

Statistical Analyses

At each time, the SPICE-R2 scores were averaged to 
create three outcome variables corresponding to the 
three subdomain scores noted as Roles, Teamwork, and 
Outcomes. Race, gender, and academic level were de-
termined for each respondent using student record data 
obtained from the Registrar for each campus. Race 
was coded as White/Asian or other (this categorization 
was used to focus particularly on the most underrepre-
sented minority students), gender was coded as male or 
female, and academic level was coded as undergradu-
ate or graduate. Whether the course and event were re-
quired versus optional was also coded. We used SPSS 
version 24 (SPSS Inc., Chicago, Illinois), RStudio ver-
sion 1.1.463 (RStudio Inc., Boston, MA) and GPower 
v3.1.9.7 to run the analyses.
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Independent t-tests were used to determine the effects 
of race, gender and academic level on scores before 
students completed the online course (Time 1). Paired 
t-tests were used to detect differences in scores before 
(Time 1) and after (Time 2) completing the online 
course. Paired t-tests were used to detect differences 
in scores after completing the online course (Time 2) 
and after participating in the event (Time 3). Cohen’s 
d was used to calculate effect sizes for differences 
between means (Lakens, 2013). Linear regression 
models were used to determine the separate effects 
of race, gender and academic level on differences in 
SPICE-R2 scores as a function of the online course 
and the event. The significance level for all statistical 
analyses was set at p < .05.

Finally, an independent t-test was used to examine 
the effects of race, gender, and academic level on stu-
dent perceptions about the value of the online course 
and the event. We also tested whether the course and 
event as a program requirement had an impact on rec-
ommending it to peers.

Results

Student Demographics

Over 1,500 students were enrolled in the online course 
and over 1,000 students participated in the in-person 
event. The majority of students participating in the 
online course were enrolled in first-year courses in 
their programs at both the undergraduate (n=689, 
53.6%) and graduate (n=880; 100%) levels. However, 
not all participating students completed the learning 
activities or consented to have their responses in-
cluded in the analysis. Therefore, respondents com-
prised 68.1% (n=993) of the students who completed 
the online course (n=1,458) and 41.8% (n=453) of the 
students who completed the event (n=1,085). The ma-
jority of respondents were White/Asian in both the 
online course and the event (73.3 and 78.4%, respec-
tively). On average, most respondents were graduate 
students for both the online course and the event (59.9 
and 68.2%, respectively), and about three-quarters 
of the students were female for both activities (75.8 
and 76.6%, respectively). The percentages of female 
graduate, female undergraduate, male graduate and 
male undergraduate students who completed the on-
line course were 44.3, 31.7, 15.7 and 8.4%, respec-
tively. The percentages of female graduate, female 

undergraduate, male graduate and male undergradu-
ate students who participated in the event were 50.8, 
25.8, 17.4 and 6.0%, respectively.

The majority of students participated as part of a 
course or program requirement for the online course 
(98.5%) and for the in-person event (87.8%).  

Student Attitudes About IPE Before Completing the 
Online Course

Students generally had positive attitudes about IPE 
before completing the online course, with the high-
est scores for Teamwork (4.42±0.48) and Out-
comes (4.02±0.58) and the lowest scores for Roles 
(3.37±0.67) for all students (Figure 1). Scores at Time 
1 for Teamwork and Outcomes were significantly 
higher (more positive) for females compared to male 
students (0.15 and 0.21; Cohen’s d = 0.31 and 0.37, 
respectively; both p < .05). Teamwork and Outcomes 
were slightly but significantly higher for graduate 
students compared to undergraduate students (0.07 
and 0.11; Cohen’s d = 0.15 and 0.19, respectively; p 
< .05). Roles scores were similar among all student 
groups. When predicting Teamwork and Outcomes 
scores with linear regression models, the impact of 
gender was greater than academic level since mar-
ginal means for both Teamwork and Outcomes scores 
were higher for gender (0.15 and 0.22, respectively) 
than for academic level (0.09 and 0.12, respectively) 
(Table 1). 

Changes in Student Attitudes About IPE After 
Completing the Online Course

 SPICE-R2 scores after completing the online course 
(Time 2) scores were significantly higher (more posi-
tive) than scores before the course (Time 1) for Roles 
(0.51±0.68; Cohen’s d = 0.75), Teams (0.26±0.42; 
Cohen’s d = 0.62) and Outcomes (0.49±0.50; Cohen’s 
d =0.98) for all students (all p < .05) (Figure 1). When 
separating the effects of academic level, gender and 
race on score differences with linear regression mod-
els, only academic level had a significant impact, with 
marginal means significantly higher for undergradu-
ate than for graduate students for Roles, Teamwork 
and Outcomes (p < .05) (Table 2). 
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Model   Estimate Std. Error t Sig.
Roles (Intercept) 3.47 0.06 62.84 0.00
n = 9461 Race -0.03 0.05 -0.67 0.50
  Gender -0.06 0.05 -1.21 0.23
  Academic Level -0.08 0.05 -1.72 0.09
  R2 = .005        
Teamwork (Intercept) 4.25 0.04 108.84 0.00
n = 9461 Race 0.02 0.04 0.44 0.66
  Gender 0.15 0.04 4.20 0.00
  Academic Level 0.09 0.03 2.69 0.01
  R2 = .025        
Outcomes (Intercept) 3.78 0.05 80.96 0.00
n = 9451 Race 0.04 0.04 0.91 0.36
  Gender 0.22 0.04 5.14 0.00
  Academic Level 0.12 0.04 3.07 0.00
  R2 = .036        

Table 1. Regression models predicting student attitudes about IPE based on SPICE-R2 scores before completing the 
online course (Time1)

1 The number is < 993 because some students did not complete all SPICE-R2 items.

Model   Estimate Std. Error t Sig.
Roles (Intercept) 0.54 0.06 9.47 0.00
n = 9191 Race 0.04 0.05 0.79 0.43
  Gender 0.06 0.05 1.18 0.24
  Academic Level -0.14 0.05 -3.05 0.00
  R2 = .013        
Teamwork (Intercept) 0.31 0.04 8.94 0.00
n = 9201 Race -0.03 0.03 -1.03 0.30
  Gender 0.02 0.03 0.62 0.54
  Academic Level -0.10 0.03 -3.51 0.00
  R2 = .015        
Outcomes (Intercept) 0.54 0.04 13.01 0.00
n = 9181 Race -0.06 0.04 -1.63 0.10
  Gender 0.02 0.04 0.53 0.60
  Academic Level -0.08 0.03 -2.42 0.02
  R2 = .009        

Table 2. Regression models predicting the differences in student attitudes about IPE after completing the online 
course (Time2) based on differences in SPICE-R2 scores

1 The number is < 993 because some students did not complete all SPICE-R2 items.
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Changes in Student Attitudes About IPE After Par-
ticipating in the Event

Compared to scores after completing the online course 
(Time 2), the scores after completing the in-person 
event (Time 3) were slightly but significantly lower 
(less positive) for Teamwork and Outcomes across all 
students (0.10 and 0.07, Cohen’s d = 0.20 and 0.15, 
respectively; p < .05) (Figure 1). Roles scores were 
similar before and after the in-person event. Among 
student groups, Teamwork and Outcomes scores were 
similar between Time 2 and Time 3 for male students 
and undergraduate students (both p > .05). Linear 
regression models were used to predict the separate 
effects of race, gender and academic level on the dif-
ferences in SPICE-R2 scores (Time 3 - Time 2), and 
no statistically significant predictors were identified 
(all p > .05). 

Despite overall lower scores after participating in 
the in-person event for Teamwork and Outcomes, 
post-event (Time3) scores were higher than pre-on-

line course scores (Time 1) (Figure 1). Scores across 
student groups after the in-person event were still 
significantly higher than baseline (before the online 
course) for Roles (0.49±0.76, Cohen’s d = 0.64), 
Teamwork (0.13±0.54, Cohen’s d = 0.24) and Out-
comes (0.40±0.60, Cohen’s d = 0.69) (all p < .05).

Student Perceptions of the Online Course and 
Event

Students were asked if they would recommend the 
course and event to their peers. The mean score 
(3.70±0.91) indicated that students were somewhat 
positive about recommending the online course. 
The mean score was significantly greater for under-
graduates than for graduate students (3.78±0.91 and 
3.64±0.90, respectively; Cohen’s d = 0.16; p < .05). 
The mean scores were not statistically significantly 
different for race or gender. The mean scores were not 
statistically significantly different for students who 
were required to take the course (3.70±0.91) than for 
those who elected to take the course (3.71±0.47).

Figure 1. Mean scores across all SPICE-R2 items for each subdomain (Roles, Teamwork, Outcomes) before students 
completed the online course (Time1; T1), after students completed the online course (Time2; T2) and after students 
participated in the event (Time3; T3). The scales 3, 4 and 5 correspond to Neutral, Agree and Strongly Agree, respec-
tively. A dark line between T1 and T2 or between T2 and T3 represent statistically significant differences.
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In considering the event, the mean score (3.63±1.09) 
indicated that students were somewhat positive about 
recommending the event. The mean score for under-
graduate students (3.89±0.97) was greater than for 
graduate students (3.51±1.11; Cohen’s d = 0.37; p < 
.001). The mean scores were not significantly differ-
ent between students for whom the event was required 
(3.61±1.08) versus optional (3.86±0.92). No differenc-
es by race or gender were found.

Discussion

An introductory IPE experience with sequenced on-
line and in-person components was delivered to stu-
dents in 11 different health science disciplines across 
three campuses. The online course had a significant, 
positive impact on all students’ attitudes about IPE. 
Although student attitudes about IPE improved in all 
subdomains, the greatest changes occurred for Roles. 
The subsequent face-to-face event did not improve stu-
dent attitudes about IPE beyond the gains made by the 
online course, yet improvements from baseline were 
retained. Student responses differed between academic 
levels and genders, suggesting that these factors should 
be considered when designing introductory IPE experi-
ences for a broad range of participants. 

Social identity theory advocates for students to consider 
their own professional identity, and that  introductory 
IPE activities provide these opportunities for consid-
eration of their roles and responsibilities (Roberts & 
Kumar, 2015). Provision for this type of identity reflec-
tion was provided with multiple activities in the online 
course in which students generated six words to de-
scribe their discipline as well as read other disciplines’ 
descriptions, and at the in-person event participation in 
an interdisciplinary discussion of a case study which 
highlighted unique discipline specific perspectives and 
contributions.  In line with the theory, the Roles domain 
of SPICE-R2 showed the most change for all students, 
and students’ attitudes towards Roles after complet-
ing the online course had the most improvement. This 
finding is consistent with previous studies that showed 
health profession students gained a better understand-
ing of the roles of other healthcare professions and had 
a greater appreciation for the roles of various profes-
sionals after attending an IPE course or event (Singer 
et al., 2018; Soubra et al., 2018). After completing the 
event, however, students’ attitudes towards Roles were 
not significantly different, i.e., did not increase or de-

crease.  This is also not an uncommon finding with the 
IPE literature showing that professional identity can de-
cline over time as one sees the reality of the profession 
which may not have matched with their perceptions 
(Coster et al., 2008).

We found that an asynchronous online course was an 
effective design for introductory IPE for early learners 
in health science programs. Even though students’ at-
titudes about IPE were relatively positive before par-
ticipating in the online course, which is similar to ear-
lier studies (Al-Qahtani, 2016; Gunaldo et al., 2020; 
Townsend et al., 2017), our online course improved 
students’ attitudes significantly across all three IPE sub-
domains. This result is consistent with other published 
studies, where students show increased positive atti-
tudes towards IPE after participating in an online course 
(Anderson et al., 2019; Heuberger & Clark, 2019; Smith 
et al., 2019; White et al., 2019). In considering the spe-
cific subdomains of SPICE-R2, improvement of stu-
dents’ attitudes toward Teamwork was less than Roles 
and Outcomes after the online course. This finding is 
likely because the content of the online module was fo-
cused on the why and what of IPE and interprofession-
al care as well as on the 6-word activity, which aligns 
with the Outcome and Role subdomains of SPICE-R2. 
There were no activities or content specifically focused 
on building teamwork knowledge or skill. Additionally, 
students’ attitudes about teamwork at baseline were the 
most positive among all of the subdomains.

During the 2-hour face-to-face event, health science 
students across disciplines came to the same physi-
cal location and were intentionally assigned to small 
groups with representation from diverse disciplines. 
Students’ scores for all subdomains except Roles were 
lower after participating in the event compared to their 
scores after completing the online course. McFadyen et 
al. (2010) notes this trend in decreasing initial positive 
attitudes toward IPE as resulting from a “reality check” 
of  one’s expectations. Thus, the in-person component 
of the sequenced introductory IPE experience in this 
study did not further improve students’ attitudes about 
IPE, suggesting that the costly, large-scale event could 
be eliminated without negative effects on student learn-
ing. It may be useful for other institutions that offer se-
quenced, in-person and online components to consider 
the relative merit of individual elements comprising an 
introductory IPE experience. 
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Students’ attitudes towards Roles were not different af-
ter completing the event compared to their scores after 
completing the online course. The Teamwork scores 
were significantly lower for all students compared to 
their post-online course scores, although the size of the 
effect was small. This finding was similar to Locke-
man et al. (2017) who found that a large group event 
did not improve students’ attitudes in Teamwork. Fur-
ther, the small group discussion focusing on teamwork 
may have been perceived by some students as ‘artifi-
cial’ (Rosenfield et al., 2011). Although the event did 
not help to improve students’ overall attitudes towards 
IPE, the post-event scores across all students were sig-
nificantly higher than the baseline scores. Possible rea-
sons that the event did not further improve students’ 
attitudes about IPE could be the characteristics of the 
event, such as it was too large, too short (Rosenfield et 
al., 2011) and/or the complex case for discussion might 
have been overwhelming or frustrating to group mem-
bers who were at the beginning stage of their education 
(Singer et al., 2018).

In considering student evaluations, they were some-
what positive about recommending the online course. 
This was likely because the online course was easily 
accessible and flexible in the timeline for its comple-
tion (Smith et al., 2019). Additionally, students’ rec-
ommendations were similar regardless of whether the 
online course was required or elected. Regarding stu-
dent perceptions about the face-to-face event, students 
were somewhat positive in recommending this event to 
their peers. Because students’ recommendations were 
more positive if they participated by choice rather than 
by mandate, it may be that the logistics of attending 
the event were more frustrating for those students who 
were required to attend.  

A significant finding in this study was differences in 
attitudes about IPE between academic levels, par-
ticularly for the online course. Graduate students had 
more positive attitudes about IPE than undergradu-
ates at baseline, however the amount of change in at-
titudes toward IPE was greater among undergraduates 
after the online course. This is consistent with other 
studies that focused on readiness for IPE showing that 
students with less experience have lower positive atti-
tudes about IPE as they may be less aware of the bene-
fits of working interprofessionally (Coster et al., 2008).  
Additionally, graduate students’ attitudes toward most 
subdomains significantly decreased after completing 

the event whereas undergraduate students showed no 
change. Students’ recommendations on both the online 
course and event were significantly more positive for 
undergraduates compared to graduate students. These 
findings can be explained as young (undergraduate) 
learners seem more willing to change and accept new 
things compared to older (graduate) learners (Ander-
son & Thorpe, 2008). Although this introductory IPE 
experience resulted in improved attitudes about IPE in 
students at both academic levels, the response of un-
dergraduate students suggests that introducing IPE in 
pre-health profession programs is particularly effective 
and may enable more rapid development of interpro-
fessional skills when these students arrive in graduate 
health profession programs.

The difference in student responses to the introductory 
IPE experience suggest that academic level should be 
considered when designing or evaluating IPE offer-
ings. Based on the context of this study, undergraduate 
students may benefit more from an in-person compo-
nent offered subsequent to an online module than more 
experienced graduate students. Alternatively, introduc-
tory IPE experiences could be offered to health profes-
sion students at the same level of training to allow for 
standardization of training (Reilly et al., 2014). Further, 
academic level should be considered when evaluating 
introductory IPE experiences offered to students at dif-
ferent academic levels. For example, several studies 
have reported differences in student attitudes between 
health science disciplines when students are at differ-
ent academic levels within each discipline (Lockeman 
et al., 2017; Matulewicz et al., 2020; McGregor et al., 
2018; Muzyk et al., 2020). Potentially, differences in 
academic level may confound reported differences be-
tween health professions.  

Regarding gender differences, female students had 
more positive attitudes about IPE than males at base-
line and showed greater improvements than males after 
completing the online course.  Several studies have not-
ed that women have more positive attitudes toward IPE 
(Coster et al., 2008; Groessl & Vandenhouten, 2019).  
Coster (2008) also noted that women have stronger pro-
fessional identification and prefer “connected” learning 
which involves listening to views and perspectives of 
others.  After participating in the in-person event, both 
males and females’ attitudes about IPE significantly de-
creased, but the decrease for females was greater than 
for males. This may indicate that the large scale format 
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may not have met IPE-related expectations and/or may 
not have provided the “connected learning” preferred.  
Tsai et al. (2015) reported similar results among stu-
dents in an information management program, sug-
gesting that female students seem to adapt themselves 
in asynchronous learning situations better than males, 
whereas male students perceived themselves as having 
better strategies in face-to-face discussions. These re-
sults suggest that gender differences in response to on-
line and in-person formats should be considered when 
designing introductory IPE experiences so that these 
differences can be intentionally addressed.

To our knowledge, this study is the first to investigate 
the potential impact of race on student responses to 
an introductory IPE experience. We found that race 
did not impact student attitudes about IPE following 
participation in either the online or in-person com-
ponents of the introductory IPE experience. Because 
our large-scale study included many students across a 
broad range of disciplines, the relatively large number 
of under-represented minority students participating in 
the IPE offering enabled a meaningful assessment that 
might not have been available in other studies with a 
smaller number of students.  

This study had some limitations. A measure of profes-
sional identity was not included, but we used the Roles 
subdomain from SPICE-R2 to provide insights about 
this concept. We used a cohort design to make com-
parisons among students who provided consent, and 
control groups were not included. Some students were 
required to attend the event and others were not and we 
controlled for this in our analysis of their willingness to 
recommend the IPE activities. Further exploration and 
measurement of professional identity and readiness to 
engage in IPE may further inform development of ef-
fective IPE educational programming with use of tools 
such as the Professional Identity Scale (Parsell and 
Bligh, 1999) and the Readiness for Interprofessional 
Learning Scale (Brown, et al, 1986). 

We used a traditional pretest-posttest (TPP) design 
rather than a retrospective pretest-posttest (RPP) de-
sign so that student attitudes about IPE could be di-
rectly compared among student groups prior to their 
participation in the first IPE activity. Other studies 
have used the TPP design with SPICE-R2 for a simi-
lar purpose (Brennan et al, 2021). The TPP design is 
limited by the potential for response shift bias due to 

lack of self-awareness or understanding of constructs 
at pretest, socially desired responding, and retest ef-
fects (Little et al., 2020). Because the SPICE-R2 items 
do not require particular disciplinary knowledge, we 
estimate that any response shift bias that might have 
occurred would not affect our interpretation of changes 
in students’ attitudes following the IPE activities. Fur-
ther, we administered the SPICE-R2 test three times 
which might have led to a retest effect, in which scores 
would tend to increase as students were more familiar 
with the test items at posttest and may have responded 
more positively, in the direction of socially desired re-
sponses. However, students’ scores on the second post-
test (T3) were generally lower than on the first posttest 
(T2), suggesting that the T3 scores were not dominated 
by a retest effect. Finally, the independent effects of 
course format cannot be assessed directly with the cur-
rent study because each of the sequenced components 
was delivered in only one type of format, that is, the 
first component was offered only as an online course, 
and the second component was offered only as an in-
person event.

Conclusion

An introductory IPE experience comprising sequenced 
online and in-person activities was delivered to students 
in 11 health science disciplines across three campuses, 
and student attitudes about IPE based on SPICE-R2 
scores were compared at three different times. SPICE-
R2 scores improved after the online module and slight-
ly declined after the face-to-face event except for the 
Roles subdomain. Student scores after the face-to-face 
event were improved compared to pretest, before the 
online module. Student responses differed between ac-
ademic levels and genders, suggesting that these factors 
should be considered when designing introductory IPE 
experiences for a broad range of participants. Overall, 
we were successful in impacting health profession stu-
dents’ foundational knowledge about IPE by providing 
students the opportunity to learn together with other 
students across disciplines in both online and in-person 
formats.



 Changes in Student Attitudes

ORIGINAL RESEARCH                                                                                                                                                           4(3):eP2164 | 12

HIP E&

References 

AIHC. (2021). American Interprofessional Health Collaborative. 
Retrieved Mar 2021 from https://aihc-us.org/

Al-Qahtani, M. F. (2016). Measuring healthcare students’ at-
titudes toward interprofessional education. Journal of Taibah 
University Medical Sciences, 11(6), 579-585. https://doi.org/10 
.1016/j.jtumed.2016.09.003 

Anderson, E. S., & Thorpe, L. N. (2008). Early interprofessional 
interactions: Does student age matter? Journal of Interprofes-
sional Care, 22(3), 263-282. https://doi.org/10.1080 
/13561820802054689 

Anderson, O. S., Hisamatsu, R., Dubin, L. J., Mergos, J., & Vor-
denberg, S. E. (2019). An asynchronous, interprofessional teams 
and teamwork experience for the first-exposure learner. Journal 
of Interprofessional Education & Practice, 14, 47-52. https://doi 
.org/https://doi.org/10.1016/j.xjep.2018.11.006 

Ashong, C., Candidate, D., & Commander, N. E. (2012). Ethnic-
ity, gender, and perceptions of online learning in higher education. 
Merlot Journal of Online Learning and Teaching, 8(2), 98-110.

Ateah, C.A., Snow, W., Wener, P., MacDonald, L., Metge, C., 
Davis, P., Fricke, M., Ludwig, S., & Anderson, J. (2011). Ste-
reotyping as a barrier to collaboration: Does interprofessional 
education make a difference? Nurse Education Today, 31(2), 
208-213. https://doi-org/10.1016/j.nedt.2010.06.004

Beard, T. S., Robertson, T. M., Semler, J. R., & Cude, C. J. 
(2015). A study of interprofessional collaboration in undergradu-
ate medical laboratory science and nursing education. American 
Society for Clinical Laboratory Science, 28(2), 83-90. https://doi 
.org/10.29074/ascls.28.2.83

Berger-Estilita, J., Chiang, H., Stricker, D., Fuchs, A., Greif, R., 
& McAleer, S. (2020). Attitudes of medical students towards 
interprofessional education: A mixed-methods study. PloS one, 
15(10), https://doi.org/10.1371/journal.pone.0240835

Brennan, L. F., McBride, A., Akinola, M., Ogle, S., Goforth, J., 
Harding, D., ... & Strowd, R. (2021). Improving health profes-
sions students’ understanding of interprofessional roles through 
participation in a patient stabilization simulation. American 
Journal of Pharmaceutical Education, 85(3), 173-178. https://
doi.org/10.5688/ajpe848116

Brown, R., Condor, S., Mathews, A., Wade, G., & Williams, J. 
(1986). Explaining intergroup differentiation in an industrial-or-
ganization. Journal of Occupational Psychology, 59(4), 273–86. 
https://doi-org/10.1111/j.2044-8325.1986.tb00230.x

Coster, S., Norman, I., Murrells, T., Kitchen, S., Meerabeau, E., 
Sooboodoo, E., & d’Avray, L. (2008). Interprofessional attitudes 
amongst undergraduate students in the health professions: A lon-
gitudinal questionnaire survey. International Journal of Nursing 
Studies, 45(11), 1667-1681. https://doi.org/10.1016/j 
.ijnurstu.2008.02.0

Cropp, C. D., Beall, J., Buckner, E., Wallis, F., & Barron, A. 
(2018). Interprofessional pharmacokinetics simulation: Pharma-
cy and nursing students’ perceptions. Pharmacy (Basel), 6(3),70. 
https://doi.org/10.3390/pharmacy6030070 

Curran, V.R., Sharpe, D., Forristall, J., & Flynn, K. (2008). 
Attitudes of health sciences students towards interprofessional 
teamwork and education. Learning in Health and Social Care, 
7(3), 146–156. https://doi.org/10.1111/j.1473-6861.2008.00184.x

Curran, V.R., Sharpe, D., Flynn, K., & Button, P. (2020). A 
longitudinal study of the effect of an interprofessional education 
curriculum on student satisfaction and attitudes towards interpro-
fessional teamwork and education. Journal of Interprofessional 
Care, 24(1), 41-52. https://doi.org/10.3109/13561820903011927

Dominguez, D. G., Fike, D. S., MacLaughlin, E. J., & Zorek, 
J. A. (2015). A comparison of the validity of two instruments 
assessing health professional student perceptions of interprofes-
sional education and practice. Journal of Interprofessional Care, 
29(2), 144-149. https://doi.org/10.3109/13561820.2014.947360  

Eliot, K., Breitbach, A., Hinyard, L., & Toomey, E. (2018). The 
effectiveness of an introductory interprofessional course in build-
ing readiness for collaboration in the health professions. Health 
and Interprofessional Practice, 3. https://doi.org/10.7710/2159 
-1253.1141 

Friedman, K. A., Herman, S. W., & Fornari, A. (2019). Medical 
education using minimal technology: Achieving professional de-
velopment. Medical Education Online, 24(1), 1622365. https://
doi.org/10.1080/10872981.2019.1622365 

Fusco, N. M., & Foltz-Ramos, K. (2018). Measuring changes 
in pharmacy and nursing students’ perceptions following an 
interprofessional high-fidelity simulation experience. Journal of 
Interprofessional Care, 32(5), 648-652. https://doi.org/10.1080 
/13561820.2018.1496073

Groessl, J. & Vandenhouten, C. (2019).  Examining students/ 
attitudes and readiness for interprofesssional education and 
practice.  Education Research Journal Volume 2019, Article ID 
2153292, 7 pages  https://doi.org/10.1155/2019/2153292

Gunaldo, TP, Owens, J, Andrieu, SC, Mercante, DE, Schiavo, 
JH, Zorek, JA. Assessing dental student perceptions after engag-
ing in a longitudinal interprofessional education curriculum: A 
preliminary study. Eur J Dent Educ. 2020; 00: 1– 7. https://doi 
.org/10.1111/eje.12639

Heuberger, R., & Clark, W. A. (2019). Synchronous delivery of 
online graduate education in clinical nutrition: An inquiry into 
student perceptions and preferences. Journal of Allied Health, 
48(1), 61-66. 

Institute of Medicine of the National Academies. (2015). Mea-
suring the impact of interprofessional education on collaborative 
practice and patient outcomes. Retrieved Mar 2021 from https://
www.ncbi.nlm.nih.gov/books/NBK338360/pdf/Bookshelf_
NBK338360.pdf

https://aihc-us.org/
https://aihc-us.org/
https://doi.org/https://doi.org/10.1016/j.jtumed.2016.09.003
https://doi.org/https://doi.org/10.1016/j.jtumed.2016.09.003
https://doi.org/10.1080/13561820802054689
https://doi.org/10.1080/13561820802054689
https://doi.org/https://doi.org/10.1016/j.xjep.2018.11.006
https://doi.org/https://doi.org/10.1016/j.xjep.2018.11.006
https://doi-org/10.1016/j.nedt.2010.06.004
https://doi.org/10.29074/ascls.28.2.83
https://doi.org/10.29074/ascls.28.2.83
https://doi.org/10.1371/journal.pone.0240835
https://doi.org/10.5688/ajpe848116
https://doi.org/10.5688/ajpe848116
https://doi-org/10.1111/j.2044-8325.1986.tb00230.x
https://doi.org/10.1016/j.ijnurstu.2008.02.008
https://doi.org/10.1016/j.ijnurstu.2008.02.008
https://doi.org/10.3390/pharmacy6030070
https://doi.org/10.1111/j.1473-6861.2008.00184.x 
https://doi.org/10.3109/13561820903011927
https://doi.org/10.3109/13561820.2014.947360
https://doi.org/10.3109/13561820.2014.947360
https://doi.org/10.7710/2159-1253.1141
https://doi.org/10.7710/2159-1253.1141
https://doi.org/10.1080/10872981.2019.1622365
https://doi.org/10.1080/10872981.2019.1622365
https://doi.org/10.1080/13561820.2018.1496073
https://doi.org/10.1080/13561820.2018.1496073
https://doi.org/10.1155/2019/2153292
https://doi.org/10.1111/eje.12639
https://doi.org/10.1111/eje.12639
https://www.ncbi.nlm.nih.gov/books/NBK338360/pdf/Bookshelf_NBK338360.pdf
https://www.ncbi.nlm.nih.gov/books/NBK338360/pdf/Bookshelf_NBK338360.pdf
https://www.ncbi.nlm.nih.gov/books/NBK338360/pdf/Bookshelf_NBK338360.pdf


ISSN 2641-1148

Health, Interprofessional Practice & Education | hipe-pub.org                                                                                                4(3):eP2164 | 13

HIP E&

Inuwa, I. M. (2012). Interprofessional education (IPE) activity 
amongst health sciences students at Sultan Qaboos University: 
The time is now! Sultan Qaboos University Medical Journal, 
12(4), 435-441. https://doi.org/10.12816/0003168 

IPEC. (2020). The Interprofessional Education Collaborative. 
Retrieved Mar 2021 from https://www.ipecollaborative.org/

Jernigan, S. D., Hodgkins, S. R., Hildenbrand, W. C., Laverentz, 
D. M., Johnson, K., Waxman, M. J., & Zaudke, J. K. (2018). 
Teaching for practice: The impact of a large-scale interprofes-
sional foundational program. Journal of Allied Health, 47(2), 
e53-e59. 

Lakens, D. (2013). Calculating and reporting effect sizes to facil-
itate cumulative science: A practical primer for t-tests and ANO-
VAs. Frontiers in Psychology, 4, 863. https://doi.org/10.3389 
/fpsyg.2013.00863

Klein, S., Jovanovic, J., Stecher, B., McCaffrey, D., Shavelson, 
R., Haertel, E., Solano-Flores, G., & Comfort, K. (1997). Gender 
and racial/ethnic differences on performance assessments in 
science. Educational Evaluation and Policy Analysis, 19, 83-97. 
https://doi.org/10.3102/01623737019002083 

Little,  T.D., Chang, R., Gorrall, B.K., Waggenspack, L., Fu-
kuda, E., Allen, P.J., & Noam, G.G. (2020). The retrospective 
pretest–posttest design redux: On its validity as an alternative to 
traditional pretest–posttest measurement. International Journal 
of Behavioral Development, 44(2), 175-183. https://doi.org/10 
.1177/0165025419877973

Lockeman, K. S., Lanning, S. K., Dow, A. W., Zorek, J. A., 
DiazGranados, D., Ivey, C. K., & Soper, S. (2017). Outcomes of 
introducing early learners to interprofessional competencies in 
a classroom setting. Teaching and Learning in Medicine, 29(4), 
433-443. https://doi.org/10.1080/10401334.2017.1296361 

Matulewicz, A.T., Lanning, S.K., Lockeman, K., Frankart, L.M., 
Emily P. Peron, E.P., Powers, K., Slattum, P.W., & Dow, A.W. 
(2020).  Using a mixed methods approach to explore perceptions 
of early learners in classroom-based interprofessional education 
experiences. American Journal of Pharmaceutical Education, 
84(5), 592-604. https://doi.org/10.5688/ajpe7693

McFadyen, A.K., Webster, V.S., Maclaren, W.M., & O’neill, 
M.A. (2010). Interprofessional attitudes and perceptions: Results 
from a longitudinal controlled trial of preregistration health and 
social care students in Scotland. Journal of Interprofessional 
Care, 24(5), 549-564. https://doi.org/10.3109 
/13561820903520369

McGregor, M.R., Lanning, S.K., & Lockeman, K.S. (2018) Den-
tal and dental hygiene student perceptions of interprofessional 
education. Journal of Dental Hygiene, 92(6), 6-15.

Muzyk, A., Mullan, P., Andolsek, K., Derouin, A., Smothers, 
Z., Sanders, C., & Holmer, S. (2020). A pilot interprofessional 
course on substance use disorders to improve students’ empathy 
and counseling skills. American Journal of Pharmaceutical Edu-
cation, 84(4), 438-444. https://doi.org/10.5688/ajpe7415

NexusIPE. The National Center for Interprofessional Practice 
and Education. Retrieved Mar 2021 from https://nexusipe.org/

Parsell, G., & Bligh, J. (1999). The development of a question-
naire to assess the readiness of health care students for interpro-
fessional learning (RIPLS). Medical Education, 33(2), 95–100. 
https://doi.org/10.1046/j.1365-2923.1999.00298.

Reeves, S. (2005). Developing and Delivering Practice-Based 
Interprofessional Education: PhD Thesis 

Reilly, J. M., Aranda, M. P., Segal-Gidan, F., Halle, A., Han, 
P. P., Harris, P., ... & Cousineau, M. R. (2014). Assessment of 
student interprofessional education (IPE) training for team-based 
geriatric home care: Does IPE training change students’ knowl-
edge and attitudes? Home Health Care Services Quarterly, 33(4), 
177-193.  https://doi.org/10.1080/01621424.2014.968502

Ro, H., & Loya, K. (2015). The effect of gender and race inter-
sectionality on student learning outcomes in engineering. The 
Review of Higher Education, 38, 359-396. https://doi.org/10 
.1353/rhe.2015.0014 

Roberts, C., & Kumar, K. (2015). Student learning in interprofes-
sional practice-based environments: What does theory say? BMC 
Medical Education, 15, 211-211. https://doi.org/10.1186/s12909 
-015-0492-1 

Rosenfield, D., Oandasan, I., & Reeves, S. (2011). Perceptions 
versus reality: A qualitative study of students’ expectations and 
experiences of interprofessional education. Medical Education, 
45(5), 471-477. https://doi.org/10.1111/j.1365-2923.2010 
.03883.x 

Shaw-Battista, J., Belew, C., Anderson, D., & van Schaik, S. 
(2015). Successes and challenges of interprofessional physi-
ologic birth and obstetric emergency simulations in a nurse-mid-
wifery education program. Journal of Midwifery and Women’s 
Health, 60(6), 735-743. https://doi.org/10.1111/jmwh.12393 

Singer, Z., Fung, K., Lillie, E., McLeod, J., Scott, G., You, P., 
& Helleman, K. (2018). Interprofessional education day - an 
evaluation of an introductory experience for first-year students. 
Journal of Interprofessional Care, 32(3), 399-402. https://doi.org
/10.1080/13561820.2018.1433641 

Smith, L. J., Ascione, F. J., & Ruffolo, M. C. (2019). Large-scale 
asynchronous online interprofessional learning experience. Jour-
nal of Allied Health, 48(4), e123-e130. 

https://doi.org/10.12816/0003168
https://www.ipecollaborative.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840331/
dhttps://doi.org/10.3389/fpsyg.2013.00863
dhttps://doi.org/10.3389/fpsyg.2013.00863
https://doi.org/10.3102/01623737019002083
https://doi.org/10.1177%2F0165025419877973
https://doi.org/10.1177%2F0165025419877973
https://doi.org/10.1080/10401334.2017.1296361
https://doi.org/10.5688/ajpe7693
https://doi.org/10.3109/13561820903520369
https://doi.org/10.3109/13561820903520369
https://doi.org/10.5688/ajpe7415
https://nexusipe.org/
https://doi.org/10.1046/j.1365-2923.1999.00298
https://doi.org/10.1080/01621424.2014.968502
https://doi.org/10.1353/rhe.2015.0014
https://doi.org/10.1353/rhe.2015.0014
https://doi.org/10.1186/s12909-015-0492-1
https://doi.org/10.1186/s12909-015-0492-1
https://doi.org/10.1111/j.1365-2923.2010.03883.x
https://doi.org/10.1111/j.1365-2923.2010.03883.x
https://doi.org/10.1111/jmwh.12393
https://doi.org/10.1080/13561820.2018.1433641
https://doi.org/10.1080/13561820.2018.1433641


 Changes in Student Attitudes

ORIGINAL RESEARCH                                                                                                                                                           4(3):eP2164 | 14

HIP E&

Soubra, L., Badr, S. B. Y., Zahran, E. M., & Aboul-Seoud, M. 
(2018). Effect of interprofessional education on role clarification 
and patient care planning by health professions students. Health 
Professions Education, 4(4), 317-328.https://doi.org/10.1016/j 
.hpe.2017.12.005 

Stull, C. L., & Blue, C. M. (2016). Examining the influence 
of professional identity formation on the attitudes of students 
towards interprofessional collaboration. Journal of Interprofes-
sional Care, 30(1), 90-96. https://doi.org/10.3109/13561820.201
5.1066318 

Sweet, B. V., Fischer, D. J., & Khang, E. M. (2019). Incorporat-
ing grand rounds into an existing pharmacy ethics course: An 
interprofessional education opportunity. Journal of Interprofes-
sional Education & Practice, 17, 100282. https://doi.org/10.1016 
/j.xjep.2019.100282 

Teodorczuk, A., Khoo, T. K., Morrissey, S., & Rogers, G. (2016). 
Developing interprofessional education: Putting theory into prac-
tice. The Clinical Teacher, 13(1), 7-12. https://doi.org/10.1111 
/tct.12508 

Theodorou, J., Rotz, M., Macphail, L., Idahosa, C., Fornatora, 
M. L., Tweddale, E., & Virtue, S. M. (2018). Designing and 
evaluating an interprofessional practice experience involving 
dental and pharmacy students. American Journal of Pharmaceu-
tical Education, 82(6), 6298. https://doi.org/10.5688/ajpe6298 

Townsend, J., Zorek, J. A., Andrieu, S. C., de Carvalho, R. B., 
Mercante, D. E., Schiavo, J. H., & Gunaldo, T. P. (2018). De-
veloping interprofessional education at one U.S. dental school: 
Establishing a baseline and moving forward. Journal of Dental 
Education, 82(5), 446–453. https://doi.org/10.21815/JDE.018 
.049

Tsai, M.-J., Liang, J.-C., Hou, H.-T., & Tsai, C.-C. (2015). Males 
are not as active as females in online discussion: Gender differ-
ences in face-to-face and online discussion strategies. Austral-
asian Journal of Educational Technology, 31(3). https://doi.org 
/10.14742/ajet.1557

White, S., Lambert, S., Visker, J., Lasser, B., Banez, C., Puett, 
E., Larson, K., & Cox, C. (2019). Exploring public health and 
nursing students’ perceptions of each other’s professional roles. 
Nursing Education Perspectives, 40(3), 171-173. https://doi.org 
/10.1097/01.Nep.0000000000000388 

Wilhelmsson, M., Ponzer, S., Dahlgren, L. Timpka, T., & Fares-
jö, T. (2011). Are female students in general and nursing students 
more ready for teamwork and interprofessional collaboration in 
healthcare? BMC Medical Education, 11:15. doi:10.1186/1472-
6920-11-15. https://doi.org/10.1186/1472-6920-11-15

Wong, R.L., Fahs, D.B., Talwalkar, J.S., Colson, E.R., Desai, 
M.M., Kayingo, G., Balanda, M., Luczak, A.G. & Rosenthal, 
M.S. (2016). A longitudinal study of health professional students’ 
attitudes towards interprofessional education at an American 
university. Journal of Interprofessional Care, 30(2), 191-200. 
https://doi.org/10.3109/13561820.2015.1121215

World Health Organization. (2010). Framework for Action on 
Interprofessional Education & Collaborative Practice. https://
www.who.int/hrh/resources/framework_action/en/

Zajda, J., & Freeman, K. (2009). Race, Ethnicity and Gender in 
Education: Cross-Cultural Understandings. https://doi.org/10 
.1007/978-1-4020-9739-3 

Zeeni, N., Zeenny, R., Hasbini-Danawi, T., Asmar, N., Bassil, 
M., Nasser, S., Milane, A., Farra, A., Habre, M., Khazen, G., & 
Hoffart, N. (2016). Student perceptions towards interprofessional 
education: Findings from a longitudinal study based in a Middle 
Eastern university. Journal of Interprofessional Care, 30(2), 165-
174. https://doi.org/10.3109/13561820.2015.1117060

Zorek, J. A., Fike, D. S., Eickhoff, J. C., Engle, J. A., MacLaugh-
lin, E. J., Dominguez, D. G., & Seibert, C. S. (2016). Refinement 
and validation of the student perceptions of physician-pharmacist 
interprofessional clinical education instrument. American Jour-
nal of Pharmaceutical Education, 80(3), 47. https://doi.org 
/10.5688/ajpe80347 

Corresponding Author

M. Melissa Gross, PhD

University of Michigan
SKB 1220

830 North University
Ann Arbor, MI 48109-1048

mgross@umich.edu

https://doi.org/https://doi.org/10.1016/j.hpe.2017.12.005
https://doi.org/https://doi.org/10.1016/j.hpe.2017.12.005
https://doi.org/10.3109/13561820.2015.1066318
https://doi.org/10.3109/13561820.2015.1066318
https://doi.org/https://doi.org/10.1016/j.xjep.2019.100282
https://doi.org/https://doi.org/10.1016/j.xjep.2019.100282
https://doi.org/10.1111/tct.12508
https://doi.org/10.1111/tct.12508
https://doi.org/10.5688/ajpe6298
https://doi.org/10.21815/JDE.018.049
https://doi.org/10.21815/JDE.018.049
https://doi.org/10.14742/ajet.1557
https://doi.org/10.14742/ajet.1557
https://doi.org/10.1097/01.Nep.0000000000000388
https://doi.org/10.1097/01.Nep.0000000000000388
https://doi.org/10.1186/1472-6920-11-15
https://doi.org/10.3109/13561820.2015.1121215
https://doi.org/10.3109/13561820.2015.1121215
https://www.who.int/hrh/resources/framework_action/en/
https://www.who.int/hrh/resources/framework_action/en/
https://doi.org/10.1007/978-1-4020-9739-3
https://doi.org/10.1007/978-1-4020-9739-3
https://doi.org/10.3109/13561820.2015.1117060
https://doi.org/10.5688/ajpe80347
https://doi.org/10.5688/ajpe80347

