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RE VIEW

Interest in interprofessional education 
(IPE) has increased over the past 30 
years. As the health care industry chang-
es its focus to more patient-centered 
care through collaborative practices, IPE 
in health care educational programs has 
become more predominate to meet this 
demand. The shift from solo practice to 
collaborative practice has evolved to re-
duce medical errors seemingly prevalent 
in health care because of poor commu-
nication and teamwork and to provide 
patients with holistic care. Research 
indicates greater positive outcomes when 
individuals and teams practice collabora-
tively compared with and individualistic 
approach.1

According to the World Health Organi-
zation (WHO), interprofessional collabo-
ration occurs when multiple health care 
workers from different disciplines work 
synergistically with the intent of deliver-

ing the highest quality of care to patients, 
families, and communities.2 The ability 
to work collaboratively is difficult, and it 
takes time to build skills for working col-
laboratively to be successful. Organiza-
tions such as WHO, the Interprofessional 
Education Collaborative (IPEC), and dis-
cipline-specific organizations have called 
upon health care educational programs 
to include interprofessional collaboration 
as part of the curriculum through utilizing 
IPE.3,4 Therefore, agencies governing 
accreditation for many health care pro-
grams have started to mandate IPE as a 
part of curriculum standards.

IPE has varying definitions depending 
on the organization that defines it. WHO 
defines IPE as “when students from two 
or more professions learn about, from, 
and with each other to enable effective 
collaboration and improve health out-
comes.”2 Additionally, IPEC has developed 

4 core competencies to guide both the 
health care industry and educational 
programs in developing interprofes-
sional practice and education.5 The 4 
core competencies are (1) values/ethics 
for interprofessional practice, (2) roles/
responsibilities, (3) interprofessional 
communication, and (4) teams and team-
work.5 The premise behind employing IPE 
is to intentionally provide opportunities 
for students to authentically engage with 
each other to practice and build on the 
competencies necessary to work collab-
oratively. Research has demonstrated 
positive outcomes when students are ex-
posed to IPE concepts, particularly in the 
areas of understanding their own roles 
and responsibilities as health care pro-
fessionals functioning within a team.6-10 
In addition, students gain awareness and 
understanding of the roles and responsi-
bilities of other health care professionals, 
and there has been a positive increase in 
the communication that transpires among 
professionals because of IPE.

Historically, health care programs 
have instilled one or more competencies 
targeting a team approach to practice 
within curriculums. However, a true 
intentional focus on building interprofes-
sional collaborative skills was not always 
apparent, valued, or possible.11-13 For 
example, athletic training programs have 
had to include some focus on a team 
approach to practice in their curriculums 
since 2012 when the athletic training 
professional standards for professional 
programs and the foundational behaviors 
of practice were published in the Athletic 
Training Edition Competencies.14 These 
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standards require athletic training skills 
in order to graduate from the program. 
Even with these requirements, a study 
conducted in 2013 revealed that very 
few athletic training programs either 
participated in IPE activities or had the 
means to participate in IPE activities.15 
It was not until the 2020 Standards for 
Professional Masters Programs that IPE 
and practice have become more focused. 
Nursing, on the other hand, has included 
interprofessional collaboration as a part 
of program curriculum requirements for 
more than 10 years. These competencies 
are reflected in the American Association 
of Colleges of Nursing (AACN) Essentials, 
which are published for baccalaureate, 
master’s, and doctoral levels of nursing 
education.4,17-18

OBJECTIVE
IPE researchers have studied students’ 

attitudes and readiness toward IPE. 
Many of these studies have reported an 
improvement in students’ understand-
ing of their individual professional roles 
and identities, the roles and identities 
of other health care professionals, and 
have improved their perceived value 
of interprofessional collaboration and 
education.6-10 However, much of the prior 
work has targeted health care students 
or professionals in occupational therapy, 
physical therapy, physician assistants, 
and nursing. Athletic trainers serve as 
frontline health care workers providing 
services for athletic competitions and 
practices. It is important for athletic 
trainers to communicate with other health 
care workers, such as nurses, if athletes 
in their care require elevation to higher 
treatment facilities. However, students 
in athletic training programs remain an 
understudied population.18 Therefore, the 
purpose of this study was to determine 
whether students’ attitudes had changed 
when exposed to interprofessional activi-
ties and what change was observed.

The study was guided by the following 
questions:
1.	 Do students’ attitudes of IPE change 

when exposed to IPE activities?

2.	 Do students perceive IPE as valuable?
3.	 Do students’ perceptions of the other 

health care professionals change?

DESIGN, SETTING, AND 
PARTICIPANTS

The study was a convivence sample, 
mixed methods survey design and was 
conducted during the spring 2020 se-
mester (February-May 2020) at the host 
institution. Participants included adult 
college students older than age 18 years 
who participated in the master’s in ath-
letic training (MAT) and doctor of nursing 
practice (DNP) programs, including 
family nurse practitioner (FNP) and nurse 
midwifery (NM) specialty tracks. 

The number of potential participants 
for the research study totaled 28 students 
(MAT = 11, FNP = 11, NM = 6). Students 
were informed of the interprofession-
al course requirements as well as the 
opportunity to participate in the study 
by completing 2 surveys before and after 
the IPE activities. Researchers gained 
university institutional revenue board ap-
proval, and all students who participated 
provided informed consent.

The original study design included 3 
IPE activities. To complete the activities, 
students were assigned to 1 of 11 groups 
and remained in those groups for all 
IPE activities. The first IPE activity was 
an interview, the purpose of which was 
for students to become acquainted with 
group members and gain insight into the 
roles and responsibilities of a practicing 
individual in another health care field. 
The second IPE activity was a face-to-
face immersion event. Day 1 consisted of 
classroom lectures, skills demonstrations, 
and case studies. Day 2 for MAT students 
consisted of performing objective-struc-
tured clinical examinations alongside and 
in collaboration with FNP and NM stu-
dents in a mock primary care clinical set-
ting. The third IPE activity was a follow-up 
interview to recap the IPE activities.

Due to COVID-19 restrictions, a 
deviation from the 2-day, face-to-face 
event occurred. Faculty from the MAT 
and DNP programs quickly redesigned 

the immersion from face-to-face delivery 
to an online format through CANVAS—a 
learning platform used by the university. 
Topics that transferred to the online for-
mat included electrocardiogram reading, 
suturing, interpreting laboratory test 
results, diagnostic testing, and interpret-
ing radiograms. 

Established groups were assigned 
case studies that had previously been 
developed for the objective-structured 
clinical examinations event. Case study 
topics included diabetes, hypertension 
with hyperlipidemia, and asthma. The stu-
dents were given the same case studies 
and were asked to complete a focused 
physical examination on a friend, partner, 
or coworker, then upload a 10-minute 
video of their physical examination onto a 
CANVAS discussion board. The physical 
examination was to be performed in the 
manner associated with each student’s 
respective specialty and appropriate 
for each assigned case study based on 
the patient’s chief concern. Each group 
member was asked to watch their peers’ 
examinations and provide feedback.

Following the video reviews, students 
conducted a 15- to 30-minute inter-
view with group members, which was 
recorded and uploaded onto the CANVAS 
discussion board. The interview included 
9 questions for students to address. The 
first 5 questions focused on students 
working together to create a care plan 
for the patient in the assigned case study. 
Then, students discussed the physical ex-
amination process as well as similarities 
and differences between their specialties. 
The final 4 questions focused specifically 
on IPE, which were designed to facilitate 
discussion around the integration of 
interprofessional collaboration in clinical 
practice, including how perceptions of 
each discipline changed and whether 
there was benefit or hinderance during 
the IPE event.

IMPLEMENTATION AND ANALYSIS
Prior to the IPE activities, an email was 

sent to each student that included an invi-
tation to participate, information regarding 
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the purpose of the study, a link to the 
pre-activity questionnaire, and how the in-
formation from the questionnaire would be 
used for the study. The email also stated 
that by clicking the questionnaire link, the 
student was consenting to participating in 
the study. If students agreed to participate, 
they were asked to complete the Readi-
ness for Interprofessional Learning Scale 
(RIPLS) questionnaire at 2 intervals: once 
before and once after the IPE events. Stu-
dents were not required to complete the 
survey, but they were required to complete 
the IPE activities since they were graded 
course assignments.

The RIPLS questionnaire is a validat-
ed tool that is used to assess students’ 
attitudes toward IPE.19 It is a 2-part ques-
tionnaire consisting of a demographic 
portion and a portion of 19, 5-point scaled 
items. The demographic portion asked 
students to provide the first 3 letters 
of their first and last name, birth year, 
discipline, sex, and race. Additionally, 
students were asked to answer whether 
they had previously completed an RIPLS 
questionnaire and, if so, how long had it 
been since completed. The 5-point scaled 
items are further divided into 3 subscales: 
teamwork and collaboration, professional 
identity, and roles and responsibilities. 

The first survey was sent prior to any 
IPE activities. Students were given 3 
weeks to complete the survey. Weekly 
reminders were sent at the beginning of 
each week. After the final interviews were 
completed, the second RIPLS survey was 
sent. Information about the purpose of the 
study was restated. Students were given 
3 weeks to complete the survey, with a 
weekly reminder sent each Monday.

The quantitative analysis was per-
formed using the RIPLS survey sub-
scales. Variables were tested for normal-
ity using the Shapiro-Wilk test. Normally 
distributed variables were compared 
between pre- and post-intervention using 
dependent t-tests, while nonnormally dis-
tributed variables were compared using 
Wilcoxon signed rank tests. Missing data 
were handled using pairwise deletion. 
The significance level was set to p < .05, a 

priori. All analyses were conducted using 
SPSS Statistics 26.

The researchers listened to and tran-
scribed the final interviews of the student 
groups. Once the transcriptions were 
complete, the researchers read through 
the transcripts, noting any words or 
phrases that consistently appeared. After 
that, they identified common themes 
that were relevant to interview questions. 
Several rounds of coding were completed 
until saturation was reached. Responses 
were then grouped and categorized into 
the themes and subthemes.

RESULTS
The RIPLS survey was used to answer 

research question one: “Do students’ 
attitudes of IPE change when exposed to 
IPE activities?”

A total of 23 students had participated 
in at least 1 survey. Of those 23, a total 
of 17 had completed both the pre- and 
post-intervention surveys. Demographic 
characteristics of those who had com-
pleted both surveys are listed in the Table. 
Survey responses between MAT and DNP 
students were not significantly different; 
therefore, results from the entire group are 
presented together, as well as separately.

Teamwork and Collaboration
The mean teamwork and collaboration 

score at baseline was 41.7 (out of 45.0) for 
the entire group, indicating that partici-
pants had already viewed themselves as 
skilled in this area. Following the interven-
tion, scores increased slightly to 42.8. How-
ever, this improvement was not statistically 
significant (Z = -1.62, p = .05) (Figure 1).

Table. Demographic Characteristics of Respondents  
to Both Surveys

TOTAL MAT FNP/CNM

Total number of respondents (n = men) 23 (n = 20) 10 (n = 3) 7 (n = 0)

Mean age in years ± standard deviation 28.1 ± 7.0 25.0 ± 1.9 32.6 ± 9.2

Number of respondents with prior experience 
with IPE

7 3 4

Figure 1. Teamwork and collaboration subscale. Data are presented as mean ± standard error 
of the mean.
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Professional Identity
The professional identity subscale 

was analyzed as a whole and separated 
into negative and positive subcategories. 
Negative professional identity scores 
had decreased during the intervention, 
from 5.2 to 4.8 out of 15, indicating that 
participants viewed interprofessional 
interactions more positively after the 
intervention. However, this change was 
not statistically significant (t = 1.41, p = 
.09, Figure 2a). 

Positive professional identity scores 
were relatively unchanged, moving from 
17.3 to 17.1 out of 20. However, this change 
was not statistically significant (t = 0.54, p 
= .30, Figure 2b). When combined, the full 
professional identity score had increased 
slightly from 30.0 to 30.2 out of 35, sug-
gesting that participants were more likely 
to find value in interprofessional rela-
tionships as a result of the intervention. 
However, this change was not statistically 
significant (t = -0.34, p = .40, Figure 2c).

Roles and Responsibilities
For the roles and responsibilities 

subscale, we observed very little change 
during the intervention, with the subscale 
score changing from 6.4 to 6.3 out of 15. 
indicating that participants had become 
more confident in their role in the health 
care process during the intervention. 
However, this change was not statistically 
significant (t = 1.34, p = .10, Figure 3). The 
low baseline score indicates that the par-
ticipants were already confident in their 
role prior to beginning the intervention.

To answer research questions 2 and 
3—“Do students perceive IPE as valu-
able?” and “Do students’ perceptions 
of the other health care professionals 
change?”—students were asked to 
conduct an interview with each other 
to discuss if and how their perceptions 
had changed after completing the IPE 
activities. There were 11 groups and 28 
students; however, coding was only com-
pleted for 9 groups and 24 students. One 
group’s interview was excluded because 
of inaudible quality of the recording, and 1 
group did not complete the interview.

Figure 2a. Negative professional identity subscale. Data are presented as mean ± standard 
error of the mean.

Figure 2b. Positive professional identity subscale. Data are presented as mean ± standard 
error of the mean.

Figure 2c. The full professional identity subscale is a combination of both negative and posi-
tive professional identity scales. Data are presented as mean ± standard error of the mean.
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Analysis of the 9 group interviews 
had revealed that participants had 
perceived the IPE activities as valuable. 
Participants expressed that exposure to 
IPE can translate and be beneficial in 
clinical practice through interprofession-
al collaboration. The overarching theme 
that all groups agreed upon was that IPE 
increases patient-centered care via the 
following subthemes.

Resources. Seven of the 9 groups had 
indicated that interprofessional collabo-
ration provided more resources in care 
for the patient. Students spoke about 
how working with other professionals 
provided multiple insights and per-
spectives. Everyone on the health care 
team possesses specific knowledge that 
can be utilized to enhance the quali-
ty of patient care. For instance, it was 
acknowledged that athletic trainers may 
have more insight relating to changes 
in baseline information because of the 
amount of time spent with their pa-
tients, whereas nurse practitioners have 
more knowledge and understanding of 
the body systems. Additionally, it was 
expressed that working interprofession-
ally expanded one’s own knowledge and 
provided opportunities for professional 
development.

Education of roles and responsibilities. 
Five of the 9 groups indicated that IPE is 
valuable because it provides opportuni-
ties to learn about the roles and responsi-
bilities of other health care professionals 
prior to working clinically. Participants 
expressed an appreciation for having 
new insight about how other health 
professionals deliver care and how their 
expertise could be used in their respec-
tive professions when engaging in and 
providing patient care.

Communication. Four of the 9 groups 
expressed that communication is 
increased when practicing interpro-
fessionally. Communication becomes 
more effective since students learn the 
professional language used by differing 
providers and because students then can 
practice engaging in the language prior to 
a real-world event. Additionally, com-
munication is enhanced when providers 
can speak directly to one another rather 
than depending on patients to convey 
the information, thus creating a scenario 
where all providers are working from a 
place of unity. In the same spirit, students 
indicated that more effective communi-
cation could increase patient satisfaction 
by reducing confusion, since the patient 
would not be shuffled between providers.

Analysis of the 9 group interviews 
revealed that all members’ perceptions 
changed to a degree. The degree of 
change was predominantly among FNP 
and NM students and ranged from “no 
awareness of athletic training as a disci-
pline” to understanding it one way and 
then arriving at a different conclusion. 
Additionally, themes had arisen indicat-
ing the way in which student perceptions 
had changed.

Breath of Knowledge. Seven of the 
groups had indicated that their percep-
tions had changed in understanding 
the amount of knowledge that was 
learned or needed to function as the 
other health care provider. Prior to the 
IPE training, many of the FNP and NM 
students had believed that athletic 
trainers only functioned orthopedically 
and expressed not knowing that athletic 
trainers could perform assessments 
of illness nor the extent to which they 
could perform an assessment.

Specifically, NP students had noted 
that they were surprised that MAT stu-
dents knew and understood the phys-
ical systems and were able to perform 
assessments of vital signs; the ear, nose, 
and throat; and the abdominal quadrants. 
Others had indicated that they were not 
aware that athletic trainers could help 
manage patients with conditions such as 
asthma or diabetes.

MAT students had indicated a reali-
zation of the depth of knowledge FNP 
and NM students needed to conduct a 
physical examination. MAT students were 
not aware of the number of systems that 
were reviewed regardless of the patient’s 
chief concern.

Similarities. All 9 groups had comment-
ed on the overlap of skills necessary to 
function as a health care professional. 
They indicated that the assessments were 
similar in terms of the information col-
lected, but the focus and approach was 
different for their specialties.

Additionally, MAT and DNP students 
had recognized that a great deal of time 
is spent educating other individuals, such 
as community members and patients, 

Figure 3. Roles and responsibilities survey subscale. Data are presented as mean ± standard 
error of the mean.
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about the profession in which they 
practice, since many are unaware of FNP, 
NM, or athletic training scopes of practice. 
Students from both the MAT and DNP 
programs noted that gaining respect as a 
functional member of a health care team 
can be difficult at times. Participants had 
concluded that the lack of understanding 
of roles and responsibilities can lead to the 
underutilization of their health care area.

Relationships. MAT and DNP students 
had noted the differences in rapport 
and relationships established based on 
the roles of the health care professional. 
Many DNP students were surprised at 
the amount of time that athletic trainers 
spend with their patients and expressed 
how this may positively affect the rela-
tionships built between each discipline. 
Students had also noted the advantage in 
seeing patients on a more-frequent basis 
and how that experience might enhance 
their own practice when working collabo-
ratively with athletic trainers.

DISCUSSION
Overall, the qualitative and quantita-

tive results indicate a positive change in 
attitudes toward IPE and interprofessional 
practice.

The RIPLS survey was used to answer 
research question 1. While the findings 
were not statistically significant, there 
were still positive outcomes. In part, the 
lack of statistical significance may be 
due to students already having a positive 
attitude toward IPE, as indicated by the 
high scores in the subcategories of the 
pre-event survey. The results of the post-
event survey indicated slight positive 
changes. For example, the subcategory 
of teamwork and collaboration indicated 
the greatest increase in scores, which 
increased from 41.7 to 42.8. This positive 
change supports research that demon-
strates exposure to IPE increases the 
ability to work as a team and increases 
the value of working as a team mem-
ber.6-10 Additionally, there was a change in 
negative professional identity, indicating 
that the exposure to the IPE activities had 
a positive impact on respondents’ identity.

Qualitative results support the positive 
change demonstrated in the quantitative 
results and provide some specific insight 
into the degree and type of change that 
occurred. Results demonstrated that par-
ticipants perceive IPE as valuable during 
their education and in supporting their 
transition into the health care industry. 
Overall, participants had indicated that 
IPE would ultimately increase patient- 
centered care in the following ways: 

1.	 By experiencing and participating 
in IPE, the resources available to 
them had increased.

2.	Resources are in the form of the 
knowledge and insight provided 
by other health care professionals.

3.	If individuals with differing health 
care backgrounds work syner-
gistically to solve a problem, a 
more comprehensive and holistic 
approach could be taken for deliv-
ering care.

4.	Fewer errors would occur, and 
more patient issues would be 
identified.

Additionally, participants indicated that 
communication would improve patient 
care in the following ways: 

1.	 When working with other health 
care professionals, one gains an 
understanding of the different 
professional languages. This 
understanding may lead to fewer 
communication errors.

2.	In a truly interprofessional health 
care team, communication is 
enhanced because providers 
speak directly with one another 
rather than depending on patients 
to convey pertinent information 
between various appointments. 
Improved communication creates 
a scenario where all providers are 
working from a place of unity. 

3.	More effective communication 
could increase patient satisfac-
tion by reducing confusion, since 
the patient would not be shuffled 
between providers.

4.	Participants had expressed an 
appreciation for having opportuni-

ties to learn about and work with 
students in other areas of health 
care prior to transitioning into 
practice. They believed providing 
students with such opportuni-
ties was important because it 
allowed them to learn the roles 
and responsibilities of other health 
care providers while in school and 
prior to transitioning into practice. 
With this training and understand-
ing, they could better and more 
effectively use the resources of the 
health care professionals in their 
patient care.

Results also indicated that participants’ 
perceptions of other health care profes-
sionals had positively changed and that 
they now view them as individuals who 
could be part of their health care team 
with positive impact. The changes were 
expressed in the following ways:

1.	 Students had gained an under-
standing of the type and breadth 
of knowledge that each health 
care professional needed to 
perform their role within the health 
care team. It was acknowledged 
that when working together, the 
partnership could be complemen-
tary, since everyone had different 
knowledge and experiences to 
lend to each case or situation. 

2.	Participants’ perceptions also 
changed as related to the types 
of relationships each professional 
has with the patient populations 
for which they serve. Typically, 
athletic trainers, in a traditional 
setting such as a university or high 
school, spend a great deal a time 
with their patients. FNP and NM 
students acknowledged how this 
relationship could benefit their 
ability to provide patient care, 
since athletic trainers may have 
insight into a patient’s particular 
problem that may have otherwise 
been unknown.

3.	Both the MAT and DNP students 
realized that there were more sim-
ilarities than differences between 
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the 2 professions. Specifically, 
they experienced an overlap in 
skills such as patient interactions, 
conducting physical assessments, 
and providing patient education. 
Additionally, they found similarity 
in the amount of time each spends 
educating other health care pro-
fessionals or patients about their 
professions, as well as the roles 
and responsibilities each has in 
providing care to patients.

Again, research has demonstrated 
positive outcomes when students have 
opportunities to work with other health 
care students prior to working in the 
real world. It seems as though if there is 
an improvement in understanding the 
different roles and responsibilities as well 
as increased effectiveness in commu-
nication while students are in school, 
these skills may ideally translate into the 
workforce. In turn, these skills may lead to 
a more-complete transition into practice, 
reduce the conflict that occurs in practice, 
and potentially create teams of health 
care professionals who truly collaborate, 
leading to more-focused, patient-centered 
care. This study, while not generalizable, 
demonstrates that when students have 
the opportunity to learn with students 
in other areas of health care, there are 
positive changes in perceptions of one 
another and that students find value in 
IPE, not only while in school but also as 
they transition into the workforce.

LIMITATIONS
One limitation of this study is the 

sample size (N = 28). This was the 
result of design, as the researchers 
were specifically targeting students of 
the 2 courses. It was also optional for 
students to complete the surveys; for 
that reason, not all 28 students had 
completed the surveys, and there was 
not necessarily equal representation 
from the different health care areas. 
Additionally, there were significantly 
more women than men in the 2 courses, 
so limited perspective was gained from 
the male student population.

Also, the researchers used a self-re-
ported survey that may not have resulted 
in accurate reporting. There are several 
reasons why results for self-reported 
surveys may not be accurate. Participants 
do not always interpret the questions cor-
rectly and either skip them or answer in a 
neutral manner. Additionally, participants 
may not be interested in the content 
reasoning behind the research.

The qualitative methodology that 
was used may have also been a limita-
tion. The researchers had administered 
open-ended survey questions to be 
utilized during the recorded group inter-
views. The inductive process was used 
until theme saturation was achieved. The 
qualitative process does induce some 
bias. It is a process where one reads for 
words, phrases, or themes that fre-
quently emerge from the data. The same 
information may produce different results 
from researcher to researcher.

Finally, situations can change without 
notice, and health care providers must 
be able to adapt in an instant, such has 
been the case for this study. Graduate 
students enrolled in the MAT and DNP 
programs had experienced such contriv-
ance in the spring 2020 semester. The IPE 
in-person activity was canceled because 
of the stay-at-home orders during the 
COVID-19 pandemic. With only 1 week of 
planning, faculty from the MAT and DNP 
graduate programs quickly turned what 
was supposed to have been a live event 
into a virtual experience for their students. 
Therefore, students were not able to 
participate in the live IPE event in the way 
it was intended.

CONCLUSIONS
This study reports improvement in 

the RIPLS survey subscales because of 
an IPE intervention in a sample of MAT 
and DNP students. Improvement was 
relatively modest, likely because of the 
relatively good, preintervention scores. 
Our qualitative analysis indicated that 
study participants benefitted from IPE by 
being able to better understand the scope 
of practice between different health care 

professionals and felt that they would be 
better able to communicate with other 
professionals in the workplace because of 
IPE. Athletic trainers and nurses pro-
vide the most direct care for individuals. 
Therefore, future investigations should be 
aimed at developing IPE programs that 
benefit both groups and help improve 
patient care.
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