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Abstract

Background: Interprofessional learning, collaboration and clinical reasoning are vital in medical education
and medical care in order to best meet the needs of today’s patients. Student-run free clinics are a type
of learning experience that can foster interprofessionalism and develop clinical reasoning skills. Ongoing
evaluation of student attitudes, behaviors, and knowledge related to interprofessionalism and clinical rea-
soning are beneficial in order to continually improve education and curricula and maximize student learn-
ing outcomes. While numerous tools exist to measure student attitudes toward interprofessionalism and
clinical reasoning skills, there is a lack of high quality measurement tools in this field.

Methods: This study completed an exploratory factor analysis of the Self-Assessment of Clinical Reflection
and Reasoning (SACRR) and the Interprofessional Education Scale (IEPS) to develop a new shortened in-
terprofessional and clinical reasoning evaluation tool to measure student perceptions of interprofession-
alism and clinical reasoning skills.

Results: Factor analysis of SACRR yielded 4 factors, and RIPLS yielded 3 factors. In an overall exploratory
factor analysis of SACRR and IEPS together, 11 significant factors emerged, with 5 of the factors having
questions that loaded to them. Thirteen total questions loaded to each of the factors, forming the basis
for a new survey tool.

Conclusions: This new shortened survey tool can be beneficial to measuring interprofessional student
learning outcomes and enhancing medical education, thereby improving the overall quality of health care
delivery.

Background

Interprofessional (IP) education is becoming
the standard in health care training, and students
are exposed to IP values and clinical reasoning
early in their training. IP education in the health
care field occurs when students of two or more
disciplines learn with and from each other to en-
hance knowledge, collaboration, and communica-
tion, and thus improve health outcomes. This field
has a current emphasis on IP education because
an IP health care environment has been shown to
improve access to care, coordination of care, use of
specialist resources, and overall patient safety and
health outcomes.! Student-run free clinics (SRFC)
are one example of how medical educators can in-
corporate IP education and clinical reasoning into

their curricula. In addition to SRFCs providing a
valuable service to those that may not otherwise
be able to afford care, there is evidence that they
can provide students with the opportunity to de-
velop valuable clinical skills.? These include stu-
dent attitudes and behaviors toward interprofes-
sionalism and clinical reasoning skills.

To understand the effectiveness of existing and
new IP programs, it is important to measure the
critical outcomes expected from IP training and
clinical reasoning education in SRFCs. Various es-
tablished surveys exist for measuring student per-
ceptions and attitudes for both IP and clinical rea-
soning, such as the Self-Assessment of Clinical Re-
flection and Reasoning (SACRR), Interprofessional
Education Scale (IEPS), and Readiness for Inter-
professional Learning Scale (RIPLS). The SACRR
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has been used in various health care student pop-
ulations to measure student perceptions of their
clinical reasoning.?® However, there has been de-
bate regarding the validity of all instruments.”?
Recent reviews of quantitative IP survey tools pro-
vide insight to the dearth of high quality assess-
ments and have suggested that there is no ‘gold
standard’ for evaluating IP learning.”® Reasons for
lack of ideal IP tools included lack of consistent vo-
cabulary in this field, numerous factors related to
IP that need to be analyzed, lack of agreement on
which components of IP should be measured, and
limited progress in developing psychometric
properties of existing surveys.® Specifically, tools
that lack information about psychometric proper-
ties make it difficult to determine validity.® The
RIPLS survey has been the center of IP tool debate,
and it has been illustrated that there is need for
further adjustment and refinement of this tool.51°
Several other studies have shown a change in the
overall readiness for IP education or an improve-
ment in the IP perceptions after relatively short in-
terventions; however, the scores were relatively
high and the interventions were on students that
had no prior IP experiences."™ As IP attitudes be-
come the standard among students in medical
and allied health education, the tools used to eval-
uate student perceptions need to shift from as-
sessment of student attitudes to measurement of
how these attitudes translate into improved pa-
tient care.”® In fact, a 2014 systematic review of IP
education calls for the development of new as-
sessment measures which are more sensitive to-
wards understanding how different types of IP ac-
tivities produce different types of outcomes within
particular academic learning environments and
how these processes lead to long-term behavioral
and system changes.'® In addition, each of the ex-
isting survey tools contains at least 18 questions
and students can easily reach fatigue when asked
to complete multiple lengthy surveys, which may
result in invalid and non-reliable outcomes data.”
A shortened IP and clinical reasoning learning
evaluation survey tool will allow learning and atti-
tude outcomes to be gleaned more efficiently,
thereby minimizing student, faculty, and re-
searcher time and improving validity and reliabil-
ity.

The Community Aid, Relief, Education and Sup-
port Clinic (CARES) SRFC is sponsored by an aca-
demic medical center in the southeastern United
States and is an example of an IP service-learning
experience where students from multiple disci-
plines and colleges work together to learn from

each other while providing free medical care to
the community. Since 2005, this service-learning
experience has enhanced the clinical experience
of medical, occupational therapy (OT), physical
therapy (PT), pharmacy, and physician assistant
(PA) students while providing much needed
health care to the uninsured population in the
South Carolina area and beyond. The CARES pro-
gram has two IP clinics: a medical clinic and a
PT/OT clinic. All students enrolled in an IP course
at the medical university are required to partici-
pate as student clinicians in the CARES clinics.
Student clinicians provide all care to the patients
under the supervision and mentorship of licensed
health care providers.

In a previous study from September 2011-April
2012, the authors of this manuscript examined the
benefits of a SRFC as a service-learning experience
for students in medicine, pharmacy, OT, and PT
programs.?2 We hypothesized that students who
participate in an IP service-learning course and
volunteer at a SRFC would demonstrate signifi-
cant increases in 1) perceptions and attitudes for
working in IP health care teams and 2) clinical rea-
soning skills compared to students who did not
participate. The IEPS, RIPLS, and SACRR were ad-
Mministered to an experimental group of pre-clini-
cal students from each program (n=100) before
and after participation in an IP service-learning
course and volunteering at the SRFC. These assess-
ments were also administered to a control group
of students (n=232) who did not complete the ser-
vice-learning course or volunteer at the SRFC.

We found that students who completed the
course had improvements in IP behaviors and at-
titudes on the IEPS (p=0.03) and showed a statisti-
cally significant change in clinical reasoning skills
when compared to the control group (p<0.01) on
the SACRR. Engagement at a SRFC improves both
IP attitudes as well as clinical reasoning skills in
students from various allied health fields. Upon
further analysis of the questions on all the tools,
the authors found only a few questions from each
survey showed statistically significant changes
pre- and post-participation in the class. This lack
of significant change in scores in all questions may
be due to the fact that the surveys are not sensitive
enough to measure group differences or may be
due to a ceiling effect (2). Due to the lack of all
questions showing significance and the time to
complete three separate and lengthy surveys, the
authors hypothesized that a shortened and com-
bined version of these survey tools may be useful
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for a SRFC to evaluate both IP attitudes and clini-
cal reasoning. The primary aim of this study was to
develop a new concise IP and clinical reasoning
student survey tool, based off questions from the
SACRR and IEPS, that would measure student per-
ceptions of clinical reasoning skills and IP atti-
tudes.

Methods

Data

The data utilized for this study was from our
previous study, described above. This previous re-
search identified changes in students’ clinical rea-
soning and attitudes on IP education at an aca-
demic medical center in the southeastern United
States. Students were from the colleges of Medi-
cine, Pharmacy, and Health Professions Profes-
sions (PT, OT, PA). In the previous study, the exper-
imental group volunteered regularly at the stu-
dent-run free medical clinic, CARES and partici-
pated in an IP course within the university. The IP
course, “Caring for the Community” is offered dur-
ing the spring and fall semesters with students
from the colleges of Medicine, Pharmacy and
Health. The students meet weekly for various lec-
tures, activities, and clinical skills practice. All stu-
dents in the previous study were asked to com-
plete the SACRR, IEPS, and RIPLS surveys before
and after taking the interprofessional learning
course. The participants consisted of 100 students
in the experimental group (class students) that
volunteered at one of the clinics and 232 students
in the control group (did not take the class) and
may or may not have volunteered at the clinic.

For the current study, the mean post-test scores
of all questions for the SACRR and IEPS surveys
were utilized in an exploratory factor analysis to
determine the most relevant survey questions that
could be utilized to determine student percep-
tions on clinical reasoning and interprofessional-
ism. The university's Institutional Review Board ap-
proved the current study.

Self-Assessment of Clinical Reflection and Rea-
soning

The SACRR is a tool with 26 items rated on a
five-point scale ranging from a 5, “strongly agree,”
to a1, “strongly disagree.” The tool is designed to
assess students’ perceptions of teaching methods
on their clinical reflection and reasoning3® The
psychometric properties of the SACRR using
Chronbach’'s alpha demonstrate internal con-
sistency scores of 0.87 pre-test and 0.92 for post-

test, and a Spearman rank order correlation coef-
ficient for test-retest reliability is moderate with a
score of 0.60.4>8

The Interdisciplinary Education Perception Scale

The IEPS is an 18-item scale desighed to meas-
ure student perception and attitudinal change fol-
lowing an experience rated on a six-point Likert
scale. The IEPS can be sub-divided into four fac-
tors: competence and autonomy, perceived need
for cooperation, perceptions of actual cooperation,
and understanding others’ values, with a range in
maximal possible scores from 72-96 and the max-
imum total score is 330. The psychometric proper-
ties show an internal consistency ranging fromr =
0.51to 0.87.1°2°

Data Analysis

We performed an exploratory factor analysis on
data from the mean post-test scores for each
question from the SACRR, IEPS, and RIPLS sepa-
rately. Factor analysis is utilized in order to under-
stand a set of variables and reduce a large data set
with multiple variables to a manageable size,
while retaining relevant original variables? The
data was analyzed and an overall exploratory fac-
tor analysis was then also performed on all ques-
tions from the SACRR and IEPS surveys together.
Due to the current discrepancies with the RIPLS
survey tool and since a previous study found no
meaningful differentiation in its survey questions,
this tool was excluded from the main study analy-
sis and SACRR and IEPS were solely utilized. Prin-
cipal component analysis with varimax rotation
was used for each analysis. The initial analysis
yielded Eigen values for each question in the sur-
vey. Kaiser's criterion of 1.0 was used to limit Eigen
values. All Eigen values that met these criteria
were maintained for factors, and survey questions
with factor loadings greater than or equal to 0.7
were used to label each factor. Statistical Analysis
System (SAS) 9.3 was utilized for the analyses.

Results

A factor analysis of SACRR yielded 4 factors
which were labeled ‘theory is useful for learning,’
‘planning ahead is useful for interventions,” ‘deci-
sions are made based on experience,’ and ‘coping
well with uncertainty. Factor analysis of IEPS
yielded 4 factors which were labeled ‘respect for
other professions,’ ‘professional status,’ ‘team work
with other professions,” and ‘ability of profession.’
Factor analysis of RIPLS yielded 3 factors which
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were labeled ‘team work with other professions,’
‘shared learning is useful, and ‘communication
between professions.’

When performing an overall exploratory factor
analysis on the SACRR and IEPS together, the
analysis yielded 11 significant factors, with 5 of the
factors having questions that loaded to them. The
factors and corresponding number of questions
are located in Table 1.

Thirteen total questions loaded to each of the
factors, as specified in Table 1. Table 2 lists the final
survey questions for the newly developed survey
measurement tool, based off the SACRR and IEPS.
This exploratory factor analysis reduced 44 total es-
tablished IP questions (26 SACRR and 18 IEPS) to a
much more practical and feasible survey tool with
13 questions.

Conclusions

This exploratory factor analysis of data from the
SACRR and IEPS surveys provided a revised and
shortened survey tool to measure changes in stu-
dents’ clinical reasoning and IP attitudes following

participation in IP educational initiatives in con-
junction with participation in a SRFC. This short-
ened survey tool could be more efficient in that it
can help to avoid survey fatigue and can begin to
capture attitudes related to interprofessionalism
and clinical reasoning as supported by
Thanhausser.® The results of the authors’ previous
study highlight the difficulty using current vali-
dated assessments for measuring IP behaviors, at-
titudes, and perceptions of clinical reasoning and

Table 1. Factors from Exploratory Factor Analysis
of SACRR and IEPS

Number of questions that
loaded to each factor

Factor Label

Shared interprofessional 5
learning is helpful

Theory is useful for learning

Professional Status 2
Inquiry directs practice 1
Change is tolerable 2

Table 2. Relevant Survey Questions from Factor Analysis

Survey Question Factor Theme
SACRR | question how, what, and why | do things in 10 Inquiry directs practice
practice
SACRR | look to theory for understanding a client’s 4 Theory is useful for learning
problems and proposed solutions to them
SACRR | use theory to understand treatment 4 Theory is useful for learning
techniques
SACRR | cope well with change Change is tolerable
SACRR | can function with uncertainty Change is tolerable
SACRR | use theory to understand intervention Theory is useful for learning
strategies
IEPS Individuals in other professions respect the 5 Professional status
work done by my profession
IEPS Individuals in other professions think highly 5 Professional status
of my profession
IEPS Individuals in my profession make every 1 Shared interprofessional
effort to understand the capabilities and learning is helpful
contributions of other professions
IEPS Individuals in my profession are willing to 1 Shared interprofessional
share information and resources with other learning is helpful
professionals
IEPS Individuals in my profession have good 1 Shared interprofessional
relations with people in other professions learning is helpful
IEPS Individuals in my profession think highly of 1 Shared interprofessional
other related professions learning is helpful
IEPS Individuals in my profession work well 1 Shared interprofessional

together

learning is helpful
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in demonstrating changes in attitudes due to stu-
dent self-assessment, a possible ceiling effect, and
the early introduction of IP education in the cur
riculum.? Institutions which embed IP educational
opportunities through student participation in a
SRFC and other opportunities throughout their
curricula may have students with very high pre-
test scores following completion of early IP initia-
tives, making measurement of subsequent
changes after participation in additional IP pro-
grams difficult to assess using current measures.
There is a need for a shortened IP assessment tool
that may be more sensitive to changes in student
attitudes and behaviors following completion of IP
work at later stages of an educational program.

There is a need to develop a more robust meas-
ure of not only readiness for IP learning, but also
how students perceive IP learning may change
their clinical reasoning and, ultimately, the way
they will deliver care to future patients. The newly
developed tool should strive to examine whether
IP education is really having a positive impact on
patient care through improved clinical reasoning
and should focus on the improvement of patient
care through communication, teamwork, and
safety, the ultimate goal of interprofessionalism.
Abu-Rish et al.?? stressed the need for more struc-
tured planning and development of IP activities.
Thibault?® supports the need for linking IP educa-
tional activities with an assessment of whether or
not newly learned IP attitudes actually translate to
better patient care and improved health out-
comes. As IP education evolves from just improv-
ing IP attitudes to determining if IP education is
actually leading to improved patient outcomes,
the development of tools to determine if this is ac-
tually occurring is paramount. The SRFC is a dis-
tinct and unique student learning activity that can
develop students’ skills in both interprofessional-
ism and clinical reasoning.

It is a critical time in IP education and we must
continue to develop measures of IP student learn-
ing that reflect the current Core Competencies for
Interprofessional Collaborative Practice.* The Core
Competencies were developed by an expert panel
from nursing, osteopathic medicine, pharmacy,
dental medicine, allopathic medicine, and public
health as a “vision of IP collaborative practices as
key to the safe, high quality, accessible, patient-
centered care.”” As our previous study revealed,
students are readily demonstrating a willingness
and inclination for IP learning early in their curric-
ula and current measures are inadequate.??® This
readiness suggests that IP education has been

successful in exposing students to the ideas and
concepts of interprofessionalism as described in
the Core Competencies.?

Medical education should now strive to develop
learning opportunities that would develop stu-
dents further on the continuum described in the
Core Competencies towards immersion (develop-
ment of skills and behaviors) and competence (the
integration of these skills into practice).?* The SRFC
is one of the ways that medical education can cre-
ate these opportunities for students in all medical
disciplines. Faculty that supervise and support
SRFC need tools to evaluate whether or not the
students are gaining the valuable skills of interpro-
fessionalism and clinical reasoning. We believe
that this factor analysis of data from the SACRR
and IEPS surveys provides a revised, shortened,
and potentially more efficient survey tool to meas-
ure changes in students’ clinical reasoning and IP
attitudes following participation in IP educational
initiatives in a SRFC. Future research should focus
on the development of a survey/tool that
measures components of both interprofessional-
ism and clinical reasoning to improve overall pa-
tient care and outcomes.

Limitations

The data used for the analysis were from a con-
vehience sample of students from a medical uni-
versity, so this may represent selection bias. In ad-
dition, the method of factor analysis has an ele-
ment of subjectivity. Lastly, only two IP surveys
were used for this analysis. While we acknowledge
that there are many more surveys in existence, we
chose these two tools because of the wide use of
these tools in the literature and as a secondary
analysis to data we obtained from a previous
study.

The tool we propose through this factor analysis
is a more concise tool that incorporates two previ-
ously validated tools and combines two important
constructs, interprofessionalism, and clinical rea-
soning. This new tool still needs to be validated
and further examined to see if improvements in
these areas actually improve overall patient care
and outcomes. As IP education progresses, tools
need to be developed that reflect more than just
attitudes and perceptions and assess overall im-
provement in students’ clinical skills and patient
care in a SRFC.
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