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Objective. To assess the impact of a standardized patient and standardized colleague interprofes-
sional activity on student performance and perceived confidence in communicating with patients
and physicians.
Methods. Students in the third professional year were presented with a practice and final activity in-
cluding a standardized patient interaction, SOAP note preparation, and standardized colleague interaction.
Student performance was measured by assessment rubrics on practice and final activities. Students’
perceived confidence was measured via presurvey and postsurvey.
Results. Students performed significantly better from the practice to the final activity with regard to
communicating with patients, SOAP note, and the overall activity with a mean difference (95% CI) of
9.2 (6.9-11.5), 3.6 (1.3-5.8), and 3.9 (2.0-5.7), respectively. There was a positive significant change from
presurvey to postsurvey in students’ confidence talking to patients and physicians onmajority of questions.
Conclusion. This study demonstrates that active learning and integrated assessments improve overall
student performance. Integration of interprofessional education also has positive effects on students’
perceived confidence.
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INTRODUCTION
Active learning and innovative educationalmodels are

encouraged in the pharmacy curriculum. Interactive teach-
ing, problem-based learning, and role-playing activities
more accurately reflect what students will face when they
graduate and go into practice. The use of the standardized
patient (SP), a professionally trained actor, presenting as
a patient with a history and/or having physical symptoms is
successful in health care professional trainingby simulating
“real-life” scenarios.1 Medical schools have used SPs for
decades, and their use in pharmacy is also well estab-
lished.2-6 The Association of American Medical Colleges
performed a survey among member medical schools on
simulation activities and found that more than 40% of their
member medical schools train pharmacy professionals via
simulation.7 Additionally, the use of a SP has been adopted
by nursing and dentistry.8,9

In addition to SPs, simulation experiences have been
described utilizing standardized colleagues and role play.
The standardized colleague is a physician or similar
health care professional who portrays a professional role,
attitude, and communication style in an interprofessional
teaching situation.10 The advantage of using an standard-
ized colleague is that it is impossible to train a SP or peer
student learner to think like a physician with health care,
diagnostic, and evidence-based clinical training. How-
ever, SPs and standardized colleagues can be difficult to
use in curricula because of their cost and other resource
requirements. Role play is a more cost-effective strategy
that uses students or faculty members to portray the pa-
tient or physician colleague. However, studies have
shown that students perceive SPs to be more effective in
their training than role play.11,12

The American Association of Colleges of Phar-
macy (AACP) Center for the Advancement of Pharmacy
Education (CAPE) released the fourth edition of its ed-
ucational outcomes in 2013.13 The CAPE outcomes out-
line knowledge, skills, and attitudes doctor of pharmacy
(PharmD) graduates should possess, organized into
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4 areas: foundational knowledge, essentials for practice
and care, approach to practice and care, and personal and
professional development. The 2013 update expanded
on expectations within the affective domain, placing
importance on professionalism, self-awareness, innova-
tion, and leadership. The idea of integrated assessments
across the 4 areas is emphasized to ensure pharmacy
students are retaining and applying knowledge, skills,
and attitudes. In addition, in 2011, the Accreditation
Council for Pharmacy Education (ACPE) updated their
Accreditation Standards and Guidelines for the Profes-
sional Program in Pharmacy.14 In this update, ACPE
recognized the use of simulation by means of high fidel-
ity manikins, medium fidelity manikins, SPs, stan-
dardized colleagues, role play, and computer-based
simulations for introductory pharmacy practice experi-
ence. The council further suggests that schools of
pharmacy should develop interprofessional simulation
experiences. The 2016 ACPE Standards includes lan-
guage related to interprofessional education and prepa-
ration for interprofessional collaborative practice across
8 of the 25 Standards (3, 11, 12, 13, 19, 21, 24, and 25)
showing its importance in the PharmD curriculum.15

With the CAPE Outcomes and ACPE Standards in
mind, active learning integrated assessments that incor-
porate interprofessional education in the pharmacy cur-
riculum are ideal. Using SPs and standardized colleagues
are educational techniques thatmay have value overmore
traditional instructional strategies for facilitating student
development of affective skills. Simulation in high-risk
interprofessional activities in trauma and emergency de-
partments, and intensive care units is used.16-18 In these
simulation experiences, interprofessional education im-
proves safety, gives clarity in roles, and leads to more
effective communication.

Studies on the effectiveness of active learning and
simulated interprofessional interactions in integrated as-
sessments in the pharmacy curriculum are needed. We
hypothesize that simulated real-life scenarios that inte-
grate both patient care and interprofessional activities
utilizing SPs and standardized colleagues will improve
pharmacy students’ performance and confidence in com-
municating with patients and physicians.

DESIGN
In the third professional year (P3) of the pharmacy

curriculum at the University of Pittsburgh School of Phar-
macy, students are introduced to a simulated patient care
and interprofessional activity that integrates content from
courses taken concurrently in the fall semester and again in
the spring semester. This clinical-case activity includes 3
parts: a SP interaction, evidence-based SOAP (subjective,

objective, assessment, plan) note preparation, and a stan-
dardized colleague interaction. In the first and second pro-
fessional years, students use SP interactions to learn patient
interviewing techniques and provide counseling and rec-
ommendations. In 2010, a simulated activity with SPs and
standardized colleagues was added to the P3 curriculum in
the fall and spring semesters. While the activity builds on
the SP skills learned the first 2 years, the introduction of
a standardized colleague is new to P3 students. For the
purpose of this evaluation, the focus will be on the activity
in the fall 2013 semester.

At the beginning of the fall semester, students were
presentedwith objectives, format, and a description of the
integrated patient care and interprofessional activity and
were told how the assessment activity would take place.
The objectives of the activity were to effectively inter-
view a patient, provide education to the patient, appropri-
ately document using a SOAP note, and provide verbal
communication of drug therapy recommendations based
on clinical evidence-based medicine. The students were
given a practice activity mid-way through the semester
and the final activity at the end of the semester,which both
consisted of 2 sessions on 2 consecutive days. For the
practice activity, students and faculty members role
played patient and colleague interactions; the same case
was presented to each student. The final activity used SPs
and standardized colleagues for 5 different cases ran-
domly assigned to students. The overall goal of this
activity was to prepare students for clinical practice ex-
periences and professional practice.

The SPs were actors trained at the university’s Ad-
vanced Clinical Education Center, which is managed by
the Office of Medical Education in the School of Medi-
cine. The standardized colleagues were volunteer family
medicine physicians. Prior to the simulated activity, the
objectives of the activity and clinical cases were pre-
sented to the standardized colleagues. Additionally, stan-
dardized colleagues received training on their role in the
activity, which consisted of a 1-hour session led by one of
the course coordinators, who reviewed the entire activity
and the cases. The standardized colleagues were provided
with standardized responses for student triggers to each of
the cases. The responses questioned and challenged stu-
dents to defend their answers with evidence from the
literature.

For the final assessment activity, each student was
assigned to 1 of 5 patient cases that included 2 primary
disease state problems requiring medication adjustment
and 3 controlled drug-related problems. The cases were
reviewed by faculty members to assure an even level
of difficulty. Students had no knowledge of the cases
prior to the activity and were not aware of the number
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of drug-related problems in the case. On the first day,
students received a patient medication profile 20 minutes
before their interviewwith the SP. Students were allowed
to bring references to prepare for the interview and a pre-
pared list of questions and paper to take notes; they were
given 20minutes to conduct the interview. They were not
permitted to use any class notes or pretemplated patient
care data collection forms during the interview. An as-
sessment rubricwas used to evaluate the students’ skills in
patient interviewing. The rubric assessed verbal commu-
nication and patient assessment skills. Following the SP
interview, students developed a detailed SOAP note to
document their recommendations for all medical prob-
lems built on information obtained from the SP was and
submitted the SOAP note the next day. For the care plan
documentation, a separate rubric was used to assess writ-
ten communication skills and critical thinking. On the
second day, students were given 5 minutes to verbally
communicate evidence-based recommendations, priori-
tizing pressing issues to the standardized colleague phy-
sician and to defend their assessment and plan to the
physician. A third rubric on the physician interview
assessed interprofessional verbal communication and
use of evidence-based medicine.

Students were evaluated individually with the ru-
brics and were then given an overall summative grade.
The rubrics were used for both the practice and final ac-
tivity. Students not meeting the minimum competence,
set at 80% for the SP and standardized colleague portion
and 75% for the SOAP note portion, were required to
repeat the activity. The SP rubric addressed communica-
tion skills and ability to obtain a patient history. The
SOAP note rubric assessed each component of the note
for completeness of information and level of competence
for the therapeutic plan for each medical problem. The
standardized colleague rubric assessed communication
skills, use of evidence-based medicine during a therapeu-
tic discussion, and ability to defend a recommendation.

Students provided informed consent to participate in
the study. Midway through the semester before the prac-
tice activity, students were given a presurvey that asked
questions related to comfort level in counseling patients
and confidence in discussing and making recommenda-
tions with physicians and other health care professionals.
Students then completed the practice activity and were
assessed with the performance rubric on the SP interac-
tion, SOAP note, standardized colleague interaction and
given an overall performance score.

At the end of the semester, students completed the
final activity and were similarly assessed. After the final
activity, students took a postsurvey that assessed 10 of the
same questions from the presurvey to identify changes in

confidence after the activity. Ten additional questions
were added to the postsurvey to assess students’ opinions
of the integrated interprofessional activity and its ability
to enhance the didactic coursework, if the portion using
evidence-based medicine enhanced communication, and
if the activity should be continued in the curriculum.

Investigators were blinded to student-specific in-
formation by assigning students random number identi-
fiers before the presurvey. A spreadsheet matching
the random numbers to the students’ names was kept
in a password-protected database controlled by a nonin-
vestigator associated with the school of pharmacy. Stu-
dents were provided the same unique random number
for the presurvey and postsurvey. The noninvestigator
linked the random numbers to the students’ performance
assessments for final evaluation of the data.

The primary objective of this study was to measure
the change in students’ performance overall, as well as
individual SP, SOAP, and standardized colleague com-
ponents, from the practice to the final integrated assess-
ment. Secondary objectives included determining the
change in students’ confidence talking to patients and
providers before and after the integrated assessments
via a presurvey and postsurvey, if students felt the inte-
grated interprofessional activity was beneficial to the
pharmacy curriculum, and if students’ confidence level
correlated with their performance.

All enrolled third-year students were included in this
study. Students were excluded from analysis if they had
missing data (ie, did not complete one or both surveys) or
were excluded from the correlation objective if they did
not have a random number to link their change in perfor-
mance to their change in perceived confidence identified
via the surveys. The project was determined by the Uni-
versity of Pittsburgh Institutional Review Board (IRB) to
be exempt from review because it focused on an educa-
tional strategy already implemented into the curriculum
and data were de-identified.

To objectively determine if the student learning was
enhanced, performance on the practice activity was com-
pared to the final activity with a student’s t test for the
overall assessment score and for each individual compo-
nent (SP, SOAP, and standardized colleague).19 Each per-
formance rubric assessment was weighted differently in
terms of points. Each individual part was calculated on
a 1-100% scale. The presurvey and postsurvey used a
5-point Likert scale (15strongly disagree to 55strongly
agree), and the degree of change between the surveys’
median scores on the Likert scale was assessed via
a Mann-Whitney U test .20 Descriptive statistics were
used to assess the questions about students’ attitudes
and perceptions of the interprofessional activity from
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the postsurvey. To evaluate if students’ confidence corre-
lated with performance, the final standardized colleague
performance assessment was matched to the postsurvey
question “I feel comfortable speaking with physicians.”
Because the postsurvey had a score of 1-5 and the perfor-
mance assessment was 1-100, the performance assess-
ment scores were divided into quintiles 1-5 based on the
distribution of student scores to have equal intervals. The
lowest scores were assigned to quintile 1 and highest
scores were assigned to quintile 5.

EVALUATION AND ASSESSMENT
One hundred nine P3 pharmacy students completed

both the practice and final activities and were included in
the study. Of these, 107 completed the presurvey and the
postsurvey. Fifteen students did not provide randomnum-
bers for either survey andwere excluded from the analysis
that correlated survey data. Prior to the practice activity,
75 (70%) students had experience communicating with
physicians, but only 43 (40%) had communicated in per-
son with physicians, and only 28 (26%) had provided
a recommendation.

Students performed significantly better from the
practice activity to the final activity communicating with
patients, as evidenced by the SP interaction, with a mean
difference of 9.2 (95% CI: 6.7-11.5, p,0.0001), the
SOAP note with a difference of 3.6 (95% CI: 1.3-5.8,
p50.002), and on the overall activity with a difference
of 3.9 (95% CI: 2.0-5.7, p,0.0001). There was no differ-
ence in student performance with regard to the standard-
ized colleague interaction (Table 1). Questions that
assessed student confidence talking to patients and pro-
viders from both surveys can be found in Table 2. All 10
questions were normally distributed and the computed
Z-score was used to assess significance. Seven of the 10
questions reached significance, indicating a positive
change in student perception of comfort and confidence
talking to patients and physicians and the role of educa-
tion on interprofessional relationships. One negatively
worded question (#6) reached significance showing stu-
dents felt more anxious talking to physicians. Questions 1
and 3 were not statistically different from presurvey to
postsurvey.

Table 3 shows student responses to the 10 postsurvey
questions on attitudes and perceptions about the SP and
standardized colleague interprofessional activity. Over-
all, on questions that were positively worded (questions
1-2 and 5-10), an average of 83.5% of students agreed or
strongly agreed that the activity strengthened their com-
munication skills, perceived it to be helpful to their future
success, and recommended continuation of the activity.
Questions 3-4 were negatively worded where disagree
and strongly disagree would indicate a positive response
and on average 82.7% selected one of these choices.

Regarding student performance on the standardized
colleague interaction for the final activity correlatingwith
student perceived confidence with physicians, there was
a positive slope in the linear regression (Figure 1), but the
correlation did not reach significance.

DISCUSSION
Many surveys evaluate student perceptions of and

attitudes about the use of SPs in pharmacy curricula.4-6

However, assessment on outcomes of integrating SPs and
standardized colleagues into patient communication and
interprofessional interaction training, evidence-based
medicine, and active learning in the pharmacy curriculum
is lacking. Interprofessional relationships are important in
all health care settings. Therefore, exposure to such in-
teractions benefits pharmacy students and allows faculty
members to assess if student training is optimized by
improving communication skills and ability to recom-
mend evidence-based therapies.

Within the pharmacy education, a study by Vyas et al
demonstrated the value of an interprofessional class, with
students from pharmacy, medicine, nursing, and other
health professions. Using 5 different simulated activities,
more than 90% of the students agreed that the importance
of interprofessional communication was enhanced with
simulation. Additionally, students felt more comfortable
disclosing an error to the patient’s physician after the sim-
ulation activity.21 Furthermore, research on the use of stan-
dardized colleagues in nursing education resulted in
positive changes in students’ attitudes regarding interpro-
fessional communications.10 These positive perceptions
show the educational value of developing interprofessional

Table 1. Student Performance (max 100) with SP and Standardized Colleague Interprofessional Activity (n5109)

SP SOAP Standardized Colleague Overall

Practice activity average (SD) 82.0 (10.8) 85.3 (10.6) 88.4 (10.5) 85.2 (8.1)
Final activity average (SD) 91.2 (6.1) 88.8 (5.4) 87.6 (11.5) 89.1 (5.4)
Diff (95% CI) 9.2 (6.9-11.5) 3.6 (1.3-5.8) �.083 (-3.8-2.1) 3.9(2.01-5.7)
p value ,0.0001 0.002 0.58 ,0.0001

SP 5 standardized patient; SOAP 5 subjective, objective, assessment, plan note
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relationships to enhance patient care and to prepare stu-
dents for communicating with physicians. Our study
similarly resulted in significant positive changes in stu-
dents’ perceived confidence talking to patients and
physicians and the role of interprofessional education.

Students in our study perceived interprofessional inter-
actions as important in the curriculum (“Education on
interprofessional relationships between physicians and
pharmacists should be included in the PharmD curricu-
lum”; p50.009). Additionally, from the changes observed

Table 2. Changes in Perceived Confidence with the SP and Standardized Colleague Interprofessional Activity (n5107)

Presurvey
Median

Postsurvey
Median Z-Score p value

I feel the information provided in the pharmacy curriculum has
increased my confidence in speaking with patients.

4 5 1.30 0.20

Education on interprofessional relationships between
physicians and pharmacists should be included in the
PharmD curriculum.

4 5 2.61 0.009

Physicians and pharmacists should be educated to establish
collaborative relationships.

5 5 1.33 0.18

I like to collaborate with other health care professionals. 4 5 2.50 0.012
I feel confident making recommendations to physicians

regarding patient care.
3 4 5.88 ,0.0001

Talking to physicians makes me feel anxious. 3 4 -5.15 ,0.0001
I am comfortable in initiating potentially difficult

communication topics with physicians.
2 3 5.23 ,0.0001

I feel comfortable speaking with physicians. 3 4 3.09 0.002
I feel comfortable speaking with nursing or other medical staff. 4 4 2.29 0.023
I feel comfortable speaking with patients. 4 5 2.55 0.011

SP 5 standardized patient

Table 3. Attitudes and Perceptions about the SP and Standardized Colleague Interprofessional Activity (n5107)

Agree/

Median
Strongly Agree
Responses, n (%)

I think this activity increased my confidence level in
communication skills with patients.

4 96 (89.7)

I think this activity increased my confidence level in
communication skills with physicians.

4 85 (79.4)

This activity did not help prepare me to counsel patients. 2 86 (80.4)*
This activity did not help prepare me to make

recommendations to physicians.
2 91 (85)*

I enjoyed the opportunity to try out the communication
techniques we learn in the didactic pharmacy curriculum.

4 81 (75.7)

This activity enhanced the lectures in the didactic pharmacy
curriculum.

4 88 (82.2)

I feel the standardized colleague interaction helped prepare me
for potential encounters where a physician questions or
disagrees with my recommendation.

4 85 (79.4)

Utilizing evidence-based medicine and SOAP note writing
added to my ability to communicate with the standardized
colleague.

4 95 (88.8)

I feel this activity will help me to be a better pharmacist. 4 93 (86.9)
I would recommend the continued use of this activity to

enhance student communication.
5 92 (86)

*Disagree and strongly disagree responses reported
SP 5 standardized patient; SOAP 5 subjective, objective, assessment, plan note
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in presurvey and postsurvey, the greatest increase was in
student confidence making evidence-based recommenda-
tions and defending these recommendations even if a phy-
sician disagreed.

When looking at outcomes of a curricular design, it
can be difficult to obtain objective data as most of the
curriculum is standard for all students. One example of
objective data was from Safdieh et al’s medical school
study where the class was split into two cohorts, one that
experienced the standard curriculum and one that par-
ticipated in an additional SP session focusing on the
neurologic examination of a patient.22 The intervention
group had significant improvements in objective struc-
tured clinical examination (OSCE) neurologic examina-
tion scores (p,0.0001). Similarly, our study tried to
identify objective outcomes. The practice and final ac-
tivity resulted in positive performance changes in the SP,
SOAP note, and overall activity, evidenced by improve-
ments in the rubric assessments (p,0.0001, p50.002,
and p,0.0001, respectively). Unfortunately, our study
results did not support the objective of performance im-
provement with the standardized colleague or interpro-
fessional piece.However, Shrader et al’s study identified
that interprofessional teamwork of medicine, pharmacy,
and physician assistant students resulted in positive clin-
ical outcomes based on a developed checklist of clinical
tasks.23 Therefore, the standardized colleague or inter-
professional education piece should be continually fol-
lowed throughout the curriculum to see if student
performance and confidence is further enhanced through
more interprofessional interactions.

Anotherway to objectively assess a curricular design
is to correlate subjective perceptions to objective data.
Naughton and Friesner attempted to correlate students’
perceptions of competency to actual performance on the

Pharmacy Curricular Outcomes Assessment but did not
identify a significant correlation, showing attitudes may
not accurately reflect clinical objective performance.24

Likewise, our study did not show a correlation when
we assessed standardized colleague performance to per-
ceived confidence in communicating with physicians.
This could be attributed to a lack of power as the re-
lationship revealed a positive slope without reaching
significance.

There are several important limitations to our study.
There was no control group to assess if the activity
changed students’ objective scores on a given assessment.
Additionally, those grading the performance rubrics were
not the same for all 109 students for the practice and the
final activity,whichmay have affected inter-rater reliabil-
ity. However, training was provided to all those involved
in the activity and the rubrics were clearly defined to limit
this bias. In the practice session, the interprofessional
activity was role play, as pharmacy residents portrayed
the physicians, while the final integrated assessment used
standardized colleagues. This could account for the lack
of difference in student performance on the standardized
colleague portion, as students may have been more re-
laxed and confident during the practice activity. Further-
more, the cases used for this final activity were new
integrated cases that had not been used in prior years.
Based on student performance, course coordinators real-
ized that 1 of the 5 integrated cases from the final activity
wasmore difficult than the others, whichmay have slightly
skewed results. The survey was not validated with a test
group; instead, questions from previous studies were used
to recreate similar survey questions.10-18 Regarding addi-
tional postsurvey questions, although most students chose
agree and strongly agree, 20% on average were neutral or
did not agree. It is difficult to know, therefore, if this was
survey fatigue or if students had a bad experience with the
activity. Future surveysmay include the use of a comments
section to further investigate this matter.

To our knowledge, our study is the first to report
results of a simulated activity using both SPs and stan-
dardized colleagues in an integrated assessment in the
PharmD curriculum. This integrated activity challenged
students to draw from their therapeutic knowledge, search
for evidence-based medicine to defend their answer, and
communicate with patients and physicians. That the stan-
dardized colleague performance did not improve from the
practice to the final activity suggests that students may
have viewed the role play in the practice activity as too
relaxed or that the grading may have been more lenient in
the practice activity for the standardized colleague piece.
The activity was also done in the springwith standardized
colleague physicians so further assessment on the use of

Figure 1. Correlation between students’ confidence level and
standardized colleague performance (n592).
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standardized colleagues would be beneficial. However,
students’ perceptions were that they felt more confident
and comfortable communicating, dealing with difficult
situations, and defending recommendations to physi-
cians. Using the additional spring activity and future
years’ data to increase power, we will be able to further
assess a correlation between perceptions of performance
and actual performance on the standardized colleague
piece. This will allow us to defend, beyond students’ per-
ceptions alone, if the interprofessional piece is truly ben-
eficial and a good use of resources.

Through the rubric and survey assessments, we iden-
tified positive changes in student performance and positive
attitudes, feelings, and perceptions about confidence and
communication with patients and physicians. Because of
the success of this activity, interprofessional education,
integrated assessments, and active learning through the
use of SPs and standardized colleagues are being incorpo-
rated into the University of Pittsburgh curriculum.

SUMMARY
By emphasizing interprofessional interactions, ac-

tive learning, and communication, students’ overall per-
formance improved significantly, specifically on the SP
interaction and SOAP note. Additionally, students’ com-
fort communicating with physicians and defending rec-
ommendations improved.
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