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Objectives. To characterize the use of high-fidelity mannequins and standardized patients in US
pharmacy colleges and schools.
Methods. A survey instrument was sent to 105 doctor of pharmacy (PharmD) programs to collect data
on the use of simulation and to identify barriers to using simulation-based teaching methods.
Results. Eighty-eight colleges and schools completed the survey instrument (response rate 84%). Of
these, 14 did not use high-fidelity mannequins or standardized patients within the curriculum. Top
barriers were logistical constraints and high resource cost. Twenty-three colleges and schools used
simulation for introductory pharmacy practice experiences (IPPEs), 34 for interprofessional education,
and 68 for evaluation of at least 1 core competency prior to advanced pharmacy practice experiences
(APPEs).
Conclusions. Although the majority of US colleges and schools of pharmacy use simulation-based
teaching methodologies to some extent in the pharmacy curricula, the role of simulation in IPPEs,
interprofessional education, and assessment of competency-based skills could be expanded.
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INTRODUCTION
According to Gaba, “Simulation is a technique. . .to

replace or amplify real experiences with guided experi-
ences that evoke or replicate substantial aspects of the
real world in a fully interactive manner.”1 In the phar-
macy literature, simulation-based teaching methodolo-
gies have been used to teach technical, communication,
interprofessional, and clinical skills.2-31 In nursing and
medical education, simulation-based teaching method-
ologies are routinely used within the curricula. A survey
by the Association of AmericanMedical Colleges found
that more than 80% of medical schools had incorporated
simulation-based instruction within all 4 years of the
curriculum.32 Most medical schools have a simulation
center that includes high-fidelity mannequins. Among
nursing schools, 87%have incorporated simulation-based
trainingwith high- ormedium-fidelitymannequinswithin
the curriculum.33 A majority have incorporated simula-
tion into 5 or more courses.

The extent of the use of simulation-based teaching
methodologies use by pharmacy colleges and schools is
not fully known; however, a search on Academic Search
Complete with the criteria “simulation AND pharmacy”
revealed a number of studies highlighting the use of
simulation in pharmacy education.2-31 The majority of
evidence regarding simulation-based instruction is with
the use of high-fidelity mannequins.2-15 Fifteen studies
showed an increase in the areas of student knowledge,
self-perceived clinical skills, improved attitudes regard-
ing death, patient safety awareness, and interprofessional
teamwork skills, and improved clinical technical skills
such as blood pressure assessment, emergency manage-
ment, and/or management of pediatric patients. One of
themost cited of these papers is by Seybert and colleagues
who used simulation to teach performance-based pharma-
cotherapeutics.7 Vyas described an introductory phar-
macy practice experience (IPPE) in which 3 acute care
simulations using high-fidelity mannequins were con-
ducted to reinforce pharmacotherapy concepts.4 The
study showed increased knowledge retention among
students in the study group compared to students in the
control group. Six studies were found in the literature
describing the use of standardized patients to teach
physical assessment skills, anticoagulant management,
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interprofessional teamwork skills, communication skills,
and patient safety concepts.16-21 To determine the use of
simulation in interprofessional education, a search with
the search criteria “interprofessional AND pharmacy”
was conducted on Academic Search Complete and a
small number of studies was found.6,9,14-17,21 Shrader and
colleagues showed improvements in interprofessional
teamwork and communication skills, while Marken used
simulation to teach students how to engage patients in
difficult conversations.6,15 Vyas incorporated a 4-week
interprofessional course using simulation to teach patient
safety concepts and teamwork skills in the IPPE curricu-
lum that resulted in improvements in students’ knowl-
edge, skills, and attitudes pre- and post-simulation.14

Despite the growing body of evidence regarding
the outcomes of teaching with simulation, the full extent
to which pharmacy school education has incorporated
simulation-based teaching methodologies into the cur-
ricula is not yet known. Among those colleges and
schools that have not yet incorporated simulation into
their curriculum, barriers need to be identified which
preclude the routine use of simulation. Additionally, un-
derstanding how simulation is used within IPPE and its’
role in teaching and assessing Accreditation Council for
Pharmacy Education (ACPE) pre-APPE core domains
will provide educators with valuable information.34

The purpose of this study was to assess the current
status of simulation-based teaching methodologies using
high-fidelity mannequins and standardized patients in
US pharmacy colleges and schools. In this paper, the term
simulation refers to the use of high-fidelity mannequins
and standardized patients.

METHODS
Pharmacy practice faculty members with expertise

in teaching with simulation wrote and revised an initial
pool of survey items based on their experiences and the
simulation literature. The survey instrument was pre-
tested with 2 pharmacy practice department chairs, both
of whom completed the survey online. They provided
feedback about the clarity of the questions and also
reported the time (in minutes) it took them to complete
the survey instrument. Based on the feedback received,
survey items were revised. The final survey instrument
included 18 items and an introductory paragraph explain-
ing the project and the consent process.

The survey instrument was divided into 3 sections.
Section 1 contained questions regarding school demo-
graphics and access to simulation resources and all re-
spondents were asked to complete it. Section 2 contained
survey items regarding barriers to implementation of sim-
ulation, so only those colleges and schools that did not use

high-fidelity mannequins or standardized patients in the
curriculum were asked to complete the items. An addi-
tional item in section 2 inquired about alternative simu-
lation modalities used within the curriculum. Section 3 of
the survey instrument contained items about incorpora-
tion of simulation into the curriculum, use of simulation
for formative or summative assessment, for IPPE, and if
the program used simulation to teach or assess pre-APPE
core domains as outlined by ACPE. All colleges and
schools that used high-fidelity mannequins and/or stan-
dardized patientswere asked to complete this section. The
final item asked for the number of faculty members in-
volved in simulation-based education.

The respondent pool for the survey instrument was
identified through the American Association of Colleges
of Pharmacy (AACP) faculty database. Inclusion criteria
were individuals listed as department chairs of the phar-
macy practice department and/or individuals responsible
for curriculum at 105 accredited US colleges and schools
of pharmacy.

The survey instrument and study methods were de-
clared exempt from review by theWashington State Uni-
versity Institutional Review Board. The finalized survey
items were loaded into SurveyMonkey (SurveyMonkey,
Palo Alto, CA, www.surveymonkey.com), a proprietary
electronic survey administration tool. The study was con-
ducted February 27, 2012, through April 30, 2012. An
initial e-mail with a brief study description and the survey
link was sent to the chairs of the pharmacy practice de-
partment at each of the 105 colleges and schools of phar-
macy in theUnited States. IRB exemption and the process
for giving consent were explained to potential respon-
dents in the introduction to the survey instrument. Re-
spondents implied their consent by participating in the
survey instrument.

To improve the response rate, 2 additional e-mails
were sent to the chairs at those colleges and schools that
had not responded to the survey instrument. For those not
responding after 3 requests, an e-mail was sent out to the
person whose special area of responsibility was identified
as curriculum by the AACP faculty roster. Data were
collated in Microsoft Excel and analyzed using descrip-
tive statistics.

RESULTS
In response to the 105 invitations sent out, 108 survey

instruments were submitted. Twenty of the submitted sur-
vey instruments were duplicate/subsequent attempts by
a program to submit a response. Twelve of these were
incomplete and eliminated from the study. Another 4 of
the 20 were found to be identical to the original response
from the same program so they also were eliminated from
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the study. The remaining 4 survey instruments repre-
sented a unique second response from a college or school
from which a valid response had already been received,
so the responses were combined and included as 1 survey
instrument in the assessment.

This resulted in 88 distinct completed survey instru-
ments (response rate 84%). Of the 88 usable responses, 10
were from private standalone programs, 29 were from
private university systems, and 49 were from public uni-
versities. Thirty respondents indicated that their college
or school owned high-fidelity mannequins, 47 had access
to a formal simulation center, and 50 had access to a for-
mal standardized patient program. Fourteen of the 88
respondents (15.9%) stated that they did not use high-
fidelity mannequins or standardized patients within the
curriculum. Ten of the 14 (71.4%) had a class size greater
than or equal to 100 students. Five colleges and schools
that had access to a simulation center, and 3 others that
had access to a formal standardized patient program did
not currently use those services. The most frequently re-
ported barriers to the use of simulation were high cost of
the high-fidelity mannequin (42.5%) and logistical con-
straints (50%). The barriers cited to the use of simula-
tion are summarized in Table 1. No respondents (0%)
perceived a lack of evidence to support the use of sim-
ulation, and only 1 indicated their administration did
not support simulation pedagogy. Of the colleges and
schools not using simulation, 12 of 14 used peer-to-
peer role playing, 7 used partial task trainers, and 6
schools used low-fidelity mannequins to educate their
students.

Of the 74 colleges and schools that used simulation,
17 used only high-fidelitymannequins, 27 used only stan-
dardized patients, and only 30 used bothmodalitieswithin
their program. Forty-two (56.8%) of the 74 colleges and
schools had a class size greater than or equal to100 stu-
dents. Fourteen schools had 1 to 2 faculty members, 33
had 3 to 5, and 27 had greater than 5 faculty members
involved in simulation-based education. Twenty-eight
colleges and schools used simulation in both required
and elective courses, while 5 colleges and schools used
simulation in elective courses only. Themost frequent use
of simulation within the PharmD curriculum was within
patient care laboratory courses (55%) and patient/physical
assessment (41%) courses. Less frequently simulation was
incorporated into communication courses (24%), self-care
courses (14%), and therapeutics courses (26%). Fifty per-
cent of schools reported using simulation in 1 to 2 courses,
while 43% reported using simulation in 3 ormore courses.
Of the 22 colleges and schools (29.7%) that used simula-
tion for IPPEs, only 3 used it for the fully allowable 60
hours.Almost half of the 74 colleges and schools that used
simulation (34 [45.9%]) reported using it to provide in-
terprofessional education.

From a student learning assessment perspective, 33
colleges and schools used these techniques for high-stakes
examinations, 57 for low-stakes examinations, and 34 for
formative assessments. Fifteen colleges and schools used
these techniques for all 3 types of assessment. Of the
colleges and schools that used simulation, simulation-
based teaching methodologies had been incorporated
into 68 programs (approximately 91.9%) as an approach
to teach and/or assess at least 1 ACPE pre-APPE core
domain (Table 2). The most frequently reported pre-
APPE core domains that used simulation were patient
assessment (82%) and identification and assessment of
drug-relatedproblems (77%).The least frequently reported
pre-APPE core domains were applied mathematics (14%)
and insurance/prescription drug coverage (13.5%).

DISCUSSION
To the authors’ knowledge, this is the first study

highlighting and characterizing the use of high-fidelity
mannequins and standardized patients within the phar-
macy curriculum. The high percentage of colleges and
schools that are using these simulation techniques clearly
suggests that faculty members are beginning to embrace
the use of simulation in pharmacy education. Even among
those colleges and schools thatwere not using these teach-
ing modalities (14/88 respondents), none felt that there
was a lack of evidence supporting the use of simulation
to educate student pharmacists. The primary reasons re-
ported for not using simulation were high resource

Table 1. Barriers to Incorporating High Fidelity Mannequins
and Standardized Patients Into the Curriculum (N514)

Barrier
Schools,

No.

Logistical constraints (ie, scheduling, setup
time, space)

7

High cost for high fidelity manikins 5
High cost for standardized patient program 4
Faculty not trained to teach with simulation 5
Time intensive for faculty 5
Resource intensive (ie, support staff) 3
No access to a simulation lab 4
Not familiar with the use of simulation 2
No access to developed simulation

cases/scenarios
2

No access to high fidelity manikins 3
No access to standardized patient program 3
Administration does not support this pedagogy 1
Lack of evidence to support use of simulation

based teaching methodologies
0
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requirements and logistical constraints. This is in contrast
to medical schools, the majority of which have a high
level of resource commitment to simulation-based educa-
tion and have fully incorporated simulation throughout
the curriculum.32

Perhaps the most intriguing results from this survey
center around simulation-based teaching modalities that
are not fully incorporated within the PharmD curriculum,
but present great opportunities going forward: IPPE, in-
terprofessional education and teaching, and assessing
ACPE pre-APPE core domains.

Only 29.7% of schools reported using simulation for
IPPE hours. Simulation-based learning activities may
provide a viable option for programs struggling to find
IPPE sites and experiences for their student pharmacists.
ACPE’s approved policy allows simulation-based activi-
ties to account for up to 20% of IPPE time, which is equiv-
alent to60hours of simulationwithin the IPPEcurriculum.34

Only 3 respondents indicated that their programs used the
maximum allowed 60 hours of simulation for IPPEs.

Thirty-five schools (45.9%) reported using simula-
tion for interprofessional learning activities. Interprofes-
sional education for future healthcare professionals targets
an essential common goal of a safer, more patient-centered
US health care system. This focus on preparing health
professions to “deliberatively work together” in inter-
disciplinary teams is evident in the expert panel report
on Core Competencies of Interprofessional Collabora-
tive Practice, which included professionals from phar-
macy, nursing, dentistry, medicine, and public health.35

Simulation-based activities provide an option for a
“new” educational technology approach to overcoming
traditional barriers to interprofessional learning.

There is opportunity to use simulation for high- and
low-stakes assessment as simulation serves as an excellent

adjunct to traditional paper-based assessments.36 Simulation-
based education methodologies could be especially use-
ful when used to evaluate student performance for ACPE
pre-APPE core domains and abilities. The pre-APPE core
domains specifically include performance-based skills,
along with knowledge, and attitudes/values/or behaviors.
Also, simulation-based activities may be a good “fit” for
programs to incorporate as assessments (high- or low-
stakes). This would allow student pharmacists to demon-
strate skills-based pre-APPE core domain competencies.
PharmD programs seem to be recognizing the value of
simulation in this capacity as they reported it being used to
assess pre-APPE core domains and abilities at 68 (91.9%)
of the colleges and schools that responded.

Limitations to this study include the 84% response
rate, which did not include responses from 17US colleges
and schools of pharmacy. The survey instrument was sent
to the chairs of the pharmacy practice (or equivalent) de-
partment and therefore may have excluded the use of
simulation in basic sciences coursework. While the sur-
vey instrument did not mention that only simulation used
in pharmacy practice should be included, simulation use
in other departments may have been missed in the re-
sponses. Another limitation is that this survey instrument
focused on the use of high-fidelity mannequins and stan-
dardized patients only. Some programs may have used
lower-fidelity technology for high-fidelity simulation sce-
narios. Because the survey instrument did not use the term
objective structured clinical examination (OSCE), a form
of assessment in which simulated patients are often used,
information fromprograms that use simulation only during
OSCEs may have been missed.

CONCLUSION
Simulation-based teachingmodalities are being used

in many US colleges and schools of pharmacy. However,
there appears to be room for increasing the role of simu-
lation for specific aspects of the PharmD curriculum in-
cluding for IPPE, interprofessional education, and for
high- and low-stakes assessment, particularly for assess-
ment of pre-APPE competency domains. It may be nec-
essary for colleges and schools of pharmacy to commit to
simulation technology as a necessary addition to the an-
nual budget and/or to explore opportunities for interpro-
fessional collaborations to share simulation resources.
This may alleviate the biggest barrier to the use of simu-
lation within pharmacy colleges and schools.
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Table 2. Pre-APPE Core Domains Assessed by Simulation at
Colleges and Schools of Pharmacy (N568)

Core Domains Respondents, %

Patient safety 31
Patient assessment 82
Medication information 58
Identification and assessment of drug

related problems
77

Applied mathematics 12
Ethical, professional and legal behaviors 32
Communication abilities 74
Patient counseling 73
Drug information analyses and literature

research
26

Public health and wellness 16
Insurance/prescription drug coverage 14
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