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Objective. To evaluate online case simulation vs a paper case on student confidence and engagement.
Design. Students enrolled in a pharmacotherapy laboratory course completed a patient case scenario as
a component of an osteoarthritis laboratory module. Two laboratory sections used a paper case (n553);
three sections used an online virtual case simulation (n581). Student module performance was assessed
through a submitted subjective objective assessment plan (SOAP) note. Students completed pre/post
surveys to measure self-perceived confidence in providing medication management. The simulation
group completed postmodule questions related to realism and engagement of the online virtual case
simulation. Group assessments were performed using chi-square and Mann Whitney tests.
Assessment. A significant increase in all 13 confidence items was seen in both student groups following
completion of the laboratory module. The simulation group had an increased change of confidence
compared to the paper group in assessing medication efficacy and documenting a thorough assessment.
Comparing the online virtual simulation to a paper case, students agreed the learning experience increased
interest, enjoyment, relevance, and realism. The simulation group performed better on the subjective
SOAP note domain though no differences in total SOAP note scores was found between the two groups.
Conclusion. Virtual case simulations result in increased student engagement and may lead to improved
documentation performance in the subjective domain of SOAP notes. However, virtual patient cases may
offer limited benefit over paper cases in improving overall student self-confidence to provide medication
management.
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INTRODUCTION
Situated learning is a teaching strategy that places the

learner in a simulated but realistic environment where they
assume a specific role and set of tasks or challenges
designed to achieve prespecified learning objectives.1

Through situated learning, connections between complex
real-world situations and classroom experiences can be
developed.2One category of situated learningused in phar-
macy education is online case scenarios that use virtual
patients. Virtual patientsmay be defined as “computer pro-
grams that simulate lifelike clinical scenarios in which the
learner becomes the health care professional making ther-
apeutic decisions.”3,4 Common scenarios ask pharmacy
students to assume the role of the pharmacist and respon-

sibility for drug therapydecisions andoutcomes.Theuse of
simulated patients in the doctor of pharmacy (PharmD)
curricula aligns with the Accreditation Council for Phar-
macy Education’s (ACPE) Guidance for Standards 2016,
which encourage employment of patient simulations and
other active-learning strategies to facilitate and enhance
student learning experiences that may be challenging to
achieve in real-life practice settings.5

While use of virtual patient technology is established
in medical education, less has been published in the area of
pharmacyeducation.3Todate, literature is availabledescrib-
ing software or web-based, telephone-based, and e-mail-
based virtual patient programs in PharmD curricula.4,6-16

Despite a lack of comparison of virtual scenarios to an al-
ternative method of learning, virtual patient scenarios are
innovative, realistic, and engaging learning activities by stu-
dent report and improve student didactic knowledge.4,7,9-14

Benedict and colleagues surveyed students at the
conclusion of a therapeutics course that had implemented
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patient scenario simulations to augment traditional lec-
tures and found that students either agreed or strongly
agreed the simulations were enjoyable (92%), stimulated
interest in course content (82%), and should be further
incorporated into the curriculum (86%).12 In a disease
state management course, Douglas et al assessed the im-
pact of virtual patient case scenarios on pharmacy student
clinical competence skills through administration of four
short-answer questions before and after exposure to pa-
tient case simulations. Evaluation of student performance
determined students performed significantly better on
three of four competency-based short-answer questions
(p,0.001) after completion of the scenarios.14

In the literature, a deficit of studies compare virtual
patient case scenarios to traditional instruction or paper-
based patient cases, and few studies evaluate the impact
of virtual patient learning activities on student perfor-
mance. Benedict et al assessed the effectiveness of virtual
patient cases to promote self-directed learning vs tradi-
tional lecture-based instruction in an advanced therapeu-
tics course.13 Students assumed the role of a health care
provider to make recommendations in a realistic clinical
scenario. Evaluation of knowledge acquisition and re-
tention using examination performance was equivalent
between students who received lecture instruction one
year and students who received the combination of lec-
ture and virtual patient cases in the subsequent year. In
another study by Ray and colleagues, pharmacy students
were randomized to a simulated patient case with a man-
nequin or a paper-based patient case involving manage-
ment of a narcotic and acetaminophen overdose.15

Student knowledge acquisition and retention were com-
parable, with no statistical differences noted. It remains
unclear if virtual patient case scenarios offer any benefit
over traditional paper-based patient cases in terms of
student engagement, perception, confidence, attitude,
and skill performance.

The current studybuilds on literature that supports the
use of simulated patients to increase student engagement
and knowledge and contributes a unique perspective by
directly comparing anonline virtual simulated patient case
to a traditional paper case with a cohort of students simul-
taneously enrolled in a course. Specifically, the current
study investigated an osteoarthritis interactive virtual case
scenario to determine if a virtual simulated patient format
has educational benefit over the historically used paper-
based patient case format in terms of student performance,
engagement, and perception of confidence in patient man-
agement. The aim was to determine if additional paper-
based patient cases should be transitioned over to themore
resource intensive online case scenarios at the University
of Wisconsin-Madison School of Pharmacy, and to

inform other colleges and schools of pharmacy consider-
ing use of similar learning activities.

DESIGN
The University of Wisconsin-Madison School of

Pharmacy requires students to complete a 4-semester
pharmacotherapy sequence in the second and third years
of the traditional PharmD program. Each of the four
courses is composed of four credits and includes a lecture
(three lecture periods and one discussion period perweek)
and a skills-based laboratory component (one 2-hour lab-
oratory session per week). Based on student preference,
availability, and elective course schedules, students enroll
in one of five weekly laboratory sessions offeredMonday
through Friday. The laboratory courses use active learn-
ing to teach skills necessary to improve patient outcomes
related to medication use. A traditional laboratory learn-
ing activity involves using paper patient cases to instruct
and evaluate students in assessing a patient profile to pro-
vide appropriate medication management.

In summer 2012, laboratory coordinators applied
for and were awarded an educational innovation grant
to adapt and expand a pre-existing paper patient case into
an interactive virtual case scenario. In virtual case sce-
narios, instructors put course content into compelling
story-like narratives, and students assume an active role
in applying what they learn. Often used in a blended
learning environment, these activities build connections
between complex, real-world situations and classroom
experiences. Instructors framed course activities using
the “7 Cs” methodology, which provides a framework
for the design process when creating authentic virtual,
interactive cases. The seven core design elements (con-
tent, context, challenges, characters, choices, conse-
quences, and connections) allow instructors to create
robust, real-world challenges and decisions that engage
students and facilitate learning.17

The osteoarthritis paper case was adapted to a virtual
simulated case through the Case Scenario/Critical Reader
(CSCR) Builder authoring tool created at the University
of Wisconsin. The CSCR tool allows students to interact
with multiple media elements and web resources. Exam-
ples of the CSCRBuilder can be viewed on theUniversity
of Wisconsin Engage website.18 Case scenarios vary in
complexity, but instructors can assume a minimum of 20
hours to design, develop, and implement them.

Adaptation of the osteoarthritis patient case was
designed to simulate the real-life practice situation of
rounding in an ambulatory clinic settingwith a pharmacy
preceptor and attending physician. Goals for adapting
the paper patient case to a virtual simulated activity were
to increase engagement of students in caring for a patient
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and to increase relevance to and realism of future clinical
practice. Objectives of the learning activity were to allow
students to assume responsibility for assessing medication
use, identify medication related problems through a simu-
lated patient interview and navigation of a medical record,
and provide appropriate drug therapy recommendations to
optimize medication outcomes.

Through the osteoarthritis simulated patient case, stu-
dents immersed themselves in an ambulatory clinic sce-
nario by reading questions, comments, and feedback from
a pharmacy preceptor, attending physician, and patient.
Students examined the scenario by reading text and click-
ing on forward/backward navigation buttons. To provide
a more interactive environment, students were required to
select answers to multiple-choice questions and/or chose
appropriate patient-specific questions from a list of prepo-
pulated questions. After selecting a patient question, the
patient response was visible on the screen along with feed-
back from the pharmacy preceptor regarding the quality
and appropriateness of the question. A linkwas provided to
a simulated electronicmedical record (EMR) at the bottom
of each screen. The EMR represented a realistic ambula-
tory care chart environment.

After attending a traditional 75-minute osteoarthritis
lecture, third-year PharmD students enrolled in the fall
2012 Pharmacotherapy III course (n5134) completed

an osteoarthritis laboratory module, which included re-
quired pre/postlaboratory activities. Figure 1 depicts the
order of prelaboratory, laboratory, and postlaboratory ac-
tivities completed by students. In activities before the
laboratory, students completed an online tutorial on
how to present a patient case to a provider, assumed the
role of a pharmacist working in an ambulatory clinic
and assessing a patient to provide drug therapy recom-
mendations to the patient’s provider following an initial
office visit through completion of a patient case, and
documented pharmacotherapy recommendations through
submission of an electronic subjective-objective-assessment-
plan (SOAP) note in the online course management
system.

Two laboratory sections (Tuesday and Thursday,
n553) were assigned to the traditional paper case for
completion of prelaboratory activities; three sections
(Monday,Wednesday, and Friday, n581) used the virtual
case simulation. Students’ SOAP notes were randomly
assigned to one of seven postgraduate year-one (PGY1)
residents participating in instruction of the laboratory as
a part of a longitudinal teaching rotation for grading. The
SOAP notes were manually graded within one week of
submission using a standardized rubric where each of the
four SOAP note domains (subjective, objective, assess-
ment, and plan) earned a score of likely harmful (0), needs

Figure 1. Flow diagrams depicting the activities and assessments of paper and simulation student groups.
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improvement (1), satisfactory (2), or excellent (3). A
score of “Credit” was earned if a student received less
than three needs improvements and did not receive
a likely harmful in the category domains.19 On average,
20minutes were spent grading each SOAP note. Grading
instructors were blinded to section-assigned differences
in prelaboratory activities (completion of paper vs sim-
ulated patient case). With the exception of prelaboratory
case assignment, all other laboratory activities were
identical; therefore, residents were blinded to case type
when assessing SOAP notes.

During the 2-hour laboratory session, all students
participated in groups of 4-5 in a live, simulated clinic
activity in which they assumed the role of clinical phar-
macists and conducted a follow-up patient interview. Stu-
dents were instructed to imagine 14 days had passed since
the patient’s initial (prelaboratory) office visit. During the
visit, students conducted the following activities: (1) con-
ducted a patient interview to gather subjective data nec-
essary to assess the patient and determine the safety and
efficacy of the patient’s osteoarthritis medication; (2) dis-
cussed and interpreted laboratory values with a resident
physician; (3) used patients’ subjective and objective in-
formation to identify their drug-related problems and for-
mulate a plan for resolution; (4) presented the patient case
and final medication-related recommendations to an at-
tending physician; and (5) provided patient education on
the agreed-upon therapeutic plan. All students completed
similar in-laboratory activities.

Pharmacy residents played multiple roles on any
given laboratory day, but only one role within a given
student group. Roles included the patient, resident, and
attending physician. Residents also provided students
informal verbal feedback on interactions with the at-
tending physician and patient. Activities for which
students received feedback included student assess-
ment of medication efficacy and safety through a pa-
tient interview, presentation of the patient case and
therapy recommendations to an attending physician,
and patient education on the final agreed-upon thera-
peutic plan.

In this study, a quasi-experimental pretest/posttest
design was used. The primary research question evalu-
ated whether the use of an online patient case simulation
resulted in increased student self-perceived confidence
levels and engagement in managing medications com-
pared with the use of a traditional paper patient case for
an osteoarthritis patient. A secondary research question
evaluated if students assigned to the online patient case
simulation performed better on submitted SOAP notes
compared to students who completed the traditional pa-
per case.

Students were invited to complete voluntary, elec-
tronic surveys before and after the experience and were
informed participation would not affect their score in the
laboratory module and/or course. Students in the paper
and simulation groups completed a 13-item pre-experi-
ence confidence survey prior to beginning prelaboratory
activities (Figure 1). After pre-experience surveys closed,
students completed prelaboratory activities (including
completion of a patient case and submission of a SOAP
note) and laboratory activities. After completion of all
prelaboratory and laboratory activities, students were in-
vited to participate in the 13-item postexperience confi-
dence survey. Students assigned to the simulation group
completed an additional 14-item engagement and realism
survey, which compared the simulation to a previously
completed paper case.

After all students completed the laboratory module
and postassessments, the virtual case simulation was
made available to students in the paper group as an op-
tional activity so that no student had an advantage over
another. Similarly, the traditional paper case was made
available to studentswhowere assigned to the virtual case
simulation. This study was approved by the University of
Wisconsin-Madison Education and Social/Behavioral
Science Institutional Review Board.

EVALUATION AND ASSESSMENT
Of the 81 students assigned to the simulation group,

86% responded to the pre/postexperience surveys.
Eighty-three percent and 85% of the 53 students assigned
to the paper group completed the pre/postexperience
surveys, respectively. Pre-experience and postexperi-
ence responses werematched using student identification
numbers. After the matching process had been com-
pleted, all identifying data was deleted and unmatched
data was excluded from analysis. Matched response rates
for the simulation and paper groups were 78% (n563)
and 77% (n541), respectively. A chi-square test of in-
dependence or Fisher’s exact test was used to analyze
individual SOAP note domain scores and baseline confi-
dence scores between groups (4 point scales). The effect
of paper vs simulated patient case exposure on the change
in individual (7- point scale) and summed (0-39-point
scale) confidence scores, and total SOAP note scores
(12-point scale) was assessed using Mann-Whitney tests.
Statistical analyses were performed using Stata, v13.1
(StataCorp, College Station, TX). A p value of #0.05
was considered significant.

To evaluate for potential confounding factors, the
pre-experience survey included questions estimating
student professional experience at baseline rounding
on patients in an ambulatory clinic setting and
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accessing a patient chart to monitor therapy (Table 1).
Baseline group comparisons revealed similar expo-
sure (p.0.05) between the paper and online simula-
tion groups.

The 13-item confidence survey administered be-
fore and after the experience was designed to evaluate
the impact of an online patient case simulation on
student self-perceived confidence levels. It asked stu-
dents to rate their confidence at that moment in effec-
tively performing a task related to the management of
a patient with osteoarthritis using a 4-point unipolar scale
of 0 (not at all confident) to 3 (very confident) (Table 2).
Use of the 4-point unipolar scale was based on con-
sumer confidence measures and was developed with
reliability and participant discrimination of choices in
mind.20 The baseline and postexperience confidence
scale exhibited a Cronbach alpha estimate of internal
consistency of 0.95. Baseline student confidence for all
13 survey items was similar between the student groups
(p.0.05).

Analysis of confidence in both student groups (post-
experience vs pre-experience) revealed a significant in-
crease in all confidence items (p#0.02, Table 2) and in
individual group confidence summed scores following
module completion (p,0.0001, Table 3). No difference
was found in change of overall confidence (postmodule
minus premodule confidence summed scores) between
the groups (p50.13, Table 3). Comparison of the degree
of change in individual confidence items between groups
revealed the online simulation group had a significantly
increased degree of confidence in assessing medication
efficacy (p50.03) and documenting a thorough assess-
ment (p50.02) compared to the paper group (Figure 2).
Additionally, while not significant, students in the sim-
ulation group trended towards an increased change in
confidence compared to those in the paper group in man-
agement of the overall care of a patient with arthritis in
clinical practice after module completion (p50.05).

An immunization laboratory module took place
four weeks prior to the osteoarthritis module in which
all students used a paper case to assess a patient’s

immunization status and provide immunization recom-
mendations in the form of a SOAP note. Students in the
osteoarthritis simulation group answered postexperi-
ence questions related to realism and engagement of
the simulation compared to the previously completed
paper immunization patient case [14-item scale; 5-point,
bipolar scale of 0 (strongly disagree) to 4 (strongly
agree)].

The 14-item scale was designed to evaluate stu-
dent-perceived realism and engagement of the online
patient simulation compared to a traditional paper case.
These were measures adopted from social judgment
literature that (in general) ask participants to assess
the perceived realism of television shows.21 Mean en-
gagement and realism scores are reported in Table 4.
Students agreed or strongly agreed that completion of
the simulated patient case precipitated increased inter-
est (75%), enjoyment (71%), relevance (68%), and re-
alism (75%) of the learning experience when compared
to the previously completed paper immunization pa-
tient case. Additionally, students agreed or strongly
agreed that the completed simulation assisted them in
learning new content (60%) and that it was realistic to
clinical practice (73%).

The SOAP note submitted as a prelaboratory assign-
ment was used to evaluate student performance in the
osteoarthritis laboratory module. Comparison of SOAP
note performance between the simulated and paper case
groups was a secondary research question. Students in the
simulation group performed better in documenting the
subjective domain of the SOAP note, as evidenced by
significantly higher scores in this domain compared to
those in the paper group (p50.008, Table 5). No differ-
ences were found between the paper and simulations
groups in the objective, assessment, or plan domains
(p.0.05). The four domain scores were summed to de-
termine a student’s final SOAP note score (potential score
of 0-12). When comparing the simulation and paper
groups, student performance on the entire SOAP note
was not different [mean55.9 (SD52.1); 5.5 (1.8), respec-
tively, p,0.11).

Table 1. Baseline Experience Questions and Group Comparisons Using Chi-Square Test of Independence

Question
Paper Group

Yes Responses (%)
Simulation Group
Yes Responses (%) p value

Have you ever worked or completed a practice experience at
a nondispensing ambulatory clinic were you routinely rounded on
patients?

23 36 0.17

Have you ever worked or completed a practice experience in a setting
where you routinely accessed patient charts for the purpose of
monitoring therapy?

58 67 0.41

American Journal of Pharmaceutical Education 2016; 80 (1) Article 16.
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Table 2. Results of Self-Reported Student Confidence Measuresa

Pre-experience Postexperience

Confidence Item
(item abbreviation)* Mean (SD)

% Moderately to
Very Confident Mean (SD)

% Moderately to
Very Confident p value

Interview a patient with arthritis in
clinical practice (Interview)
Paper 1.2 (0.7) 29 2.0 (0.6) 80 ,0.0001
Simulation 1.2 (0.8) 38 2.0 (0.5) 89 ,0.0001

Assess the efficacy of medications
used to treat arthritis in a patient
in clinical practice (Efficacy)
Paper 1.2 (0.6) 29 1.9 (0.5) 83 ,0.0001
Simulation 1.1 (0.7) 29 2.2 (0.5) 95 ,0.0001

Assess the safety of medications
used to treat arthritis in a patient
in clinical practice (Safety)
Paper 1.2 (0.7) 29 1.9 (0.6) 78 ,0.0001
Simulation 1.1 (0.8) 25 2.1 (0.5) 89 ,0.0001

Identify medication-related
interventions to improve
a patient’s pain associated with
arthritis in clinical practice (ID
med interv)
Paper 1.2 (0.8) 29 1.9 (0.7) 73 ,0.0001
Simulation 1.2 (0.8) 35 2.1 (0.6) 92 ,0.0001

Identify the best medication-related
intervention for a patient with
arthritis in clinical practice (ID
best interv)
Paper 1.1 (0.7) 22 1.8 (0.7) 68 ,0.0001
Simulation 1.1 (0.8) 27 1.9 (0.5) 84 ,0.0001

Make medication-related
recommendations to a physician
in clinical practice (Med
recommend)
Paper 1.0 (0.7) 20 1.9 (0.6) 76 ,0.0001
Simulation 1.1 (0.8) 27 2.0 (0.6) 83 ,0.0001

Recommend the best intervention in
managing an arthritic patient to
a physician (Rec best interv)
Paper 0.9 (0.7) 17 1.9 (0.7) 71 ,0.0001
Simulation 1.0 (0.8) 21 1.9 (0.6) 81 ,0.0001

Manage the overall care of a patient
with arthritis in clinical practice
(Manage care)
Paper 1.2 (0.7) 32 1.8 (0.6) 71 ,0.0001
Simulation 1.1 (0.8) 27 2.0 (0.6) 84 ,0.0001

Choose appropriate patient
questions to assess the
appropriateness of arthritis
medications (Choose questions)
Paper 1.4 (0.7) 49 2.2 (0.6) 90 ,0.0001
Simulation 1.4 (0.8) 44 2.3 (0.7) 92 ,0.0001

(Continued)
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DISCUSSION
This research went beyond the reporting of aggre-

gate data evaluating and describing a single virtual patient
experience. The objective and design of the study directly
compared two educational modalities (a virtual simulated
patient case to a traditional paper case), and limited con-
founding factors by running the comparison within the
same group of pharmacy students simultaneously en-
rolled in a Pharmacotherapy III course, who, with the
exception of the simulated patient case, completed iden-
tical course activities. The results of this study build on
literature that suggests pharmacy students find virtual
simulated patients more engaging, enjoyable, and realis-
tic than traditional paper cases.

To our knowledge, no previously published studies
have evaluated possible added benefit from use of a vir-
tual simulated case over a traditional paper case on self-
perceived student confidence in appropriately managing
a patient’smedication. This studydemonstrated a similar
increase in overall student confidence managing a pa-
tient’s medication regimen in the paper and simulated
patient groups following completion of a patient case.
Two areas in which student-perceived confidence in the

simulation group increased to a greater degree than in the
paper group were the ability to assess the efficacy of med-
ications to treat a patient and to document a thorough
assessment. The simulation activity required students to
choose appropriate patient-directed medication assess-
ment questions from a list to simulate a patient interview,
and students were provided standardized electronic feed-
back on their choice of questions. This activity may have
influenced student confidence in medication assessment
and documentation to a greater degree than completion of
the traditional paper case, where simulated patient-
directed questions and subsequent feedback on direction
of medication assessment prior to SOAP note comple-
tion was not feasible.

Although the simulation was not associated with
a significant increase in overall confidence or perfor-
mance compared to the osteoarthritis paper case, it did
precipitate better student engagement, enjoyment, and
relevance. This suggests students preferred the patient
simulation, so transition of additional paper cases to
online patient simulations may be a teaching strategy
to consider. These findings add evidence to the body
of literature supporting pharmacy students’ preference

Table 2. (Continued )

Pre-experience Postexperience

Confidence Item
(item abbreviation)* Mean (SD)

% Moderately to
Very Confident Mean (SD)

% Moderately to
Very Confident p value

Properly place patient information
in to subjective and objective
domains (Doc sub/obj info)
Paper 2.0 (0.8) 76 2.4 (0.7) 88 0.02
Simulation 1.9 (0.7) 75 2.4 (0.7) 92 ,0.0001

Document a thorough assessment of
an arthritis patient (Doc
assessment)
Paper 1.4 (0.7) 41 1.8 (0.6) 68 ,0.01
Simulation 1.3 (0.8) 35 2.0 (0.5) 87 ,0.0001

Document the plan for an arthritis
patient with continued pain
(Document plan)
Paper 1.3 (0.7) 34 1.8 (0.6) 71 ,0.01
Simulation 1.3 (0.9) 40 2.0 (0.6) 86 ,0.0001

Achieve a score of “Credit” on an
arthritis SOAP note
submission** (Receive credit)
Paper 1.1 (0.8) 32 1.7 (0.8) 54 ,0.01
Simulation 1.2 (0.9) 38 1.8 (0.7) 76 ,0.0001

aConfidence scale: 0 (not at all confident) to 3 (very confident)
*Confidence item abbreviation corresponds to Figure 2 trend analysis
**A score of Credit was designated as a passing score and was earned on a SOAP note if a student received,3 Needs Improvements and did not
receive a Likely Harmful in the category domains
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for virtual simulated patient cases over traditional paper
cases.12-13

One potentially novel finding was that students in
the simulation group performed statistically better on the
subjective section of submitted SOAP notes compared to
those in the paper group, which may be attributed to the
format in which students were presented subjective pa-
tient information. The simulated patient interview activ-
ity may have influenced students to more thoroughly
consider and include pertinent subjective information
in the subjective section of the SOAP note, thereby im-
proving scores in this domain over those of students in
the paper group.

In the paper case, students received the same data but
in a passive, single-page document they simply had to
read. Active collection of data in a more true-to-life for-
mat may have inspired students in the simulation group to
better assimilate the information and select only relevant
information to include in their submitted SOAP notes vs
indiscriminately cutting and pasting in the majority of
information provided in the paper case document. The

nonsignificant differences noted in objective, assessment,
and overall SOAP notes scores in the simulation group
may be a result of the study being underpowered.A power
analysis determined 550 students (225 in each group)
would be needed to have an 80% power to detect a signif-
icant difference between the two patient case groups.

The ability of this study to show an increase in
student SOAP note performance in the subjective do-
main in the simulation group compared to a control dif-
fers from results previously published evaluating
student performance after completion of a simulated
patient case. Benedict and colleagues reported no
difference in student performance on assessment ques-
tions scores between students who completed virtual
patient simulations in an advanced therapeutics course
and students who had completed the course the year
before without patient case simulations.13 Additional
research with a control group should be performed
with an increased sample size to evaluate student
knowledge, knowledge retention, and skills obtained
from completion of virtual simulations compared to
paper cases.

Limitations of this study include the use of students
from one class at a single university and nonrandomiza-
tion of students to simulation and paper case groups. Stu-
dents were assigned to paper and simulation groups based
upon their laboratory section enrollment, which was cho-
sen by the student with consideration of elective classes,
work schedules, and preference. Therefore, students with
like interests may have been grouped in similar sections
and may not be representative of students as a whole.
Additionally, survey instruments were not pilot-tested
and therefore may have included items that were misin-
terpreted by students.

Individual student data such as overall grade point
average (GPA), science GPA, age, previous degree, etc.,

Figure 2. Degree of change trend analysis of student self-perceived confidence in managing an arthritis patienta.

Table 3. Mean Pre/Post Confidence Survey Summed Scores
Comparisona

n Mean (SD) p value

Paper Case
Premodule 41 16.1 (7.4) ,0.0001
Postmodule 25.0 (6.5)

Online Simulation
Premodule 63 16.0 (8.0) ,0.0001
Postmodule 26.7 (5.9)

Degree of Change
(postmean – premean)
Paper case 41 8.8 (8.6) 0.13
Online simulation 63 10.7 (7.2)

aMaximum score 39 points, Cronbach alpha 0.95
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was not available without the written signed consent of
students. Obtaining individual written signed consent
of each student would have made this evaluation unfea-
sible. Lastly, postexperience confidence assessments
were administered after completion of the laboratory
module rather than immediately following completion
of the patient case and SOAP note. Therefore, despite
completion of similar activities, it is possible that par-
ticipation in laboratory activities influenced confidence
in patient management.

Despite comparable student findings in overall con-
fidence, use of online simulated patients led to favorable
findings in engagement, relevance, and enjoyment of the
simulated patient case. Additionally, students reported
the simulation assisted in learning new content compared
to paper patient cases. These findings support the transi-
tion of traditional paper cases to online simulated cases as
the latter result not only in similar overall confidence and
performance outcomes to paper cases, but also in in-
creased student engagement in, and relevance and realism
of, the learning experience. For these reasons, the authors
plan to develop and implement additional simulated pa-
tient cases throughout the 4-semester pharmacotherapy
sequence. Future studies could evaluate the use of virtual
simulated patients on long-term retention of knowledge
and confidence.

SUMMARY
Virtual simulated patients can be useful educational

tools for pharmacy students as they give students an en-
gaging, realistic, and safe environment in which they can
assume the duties of a pharmacist caring for a simulated

Table 4. Results of Online Patient Simulation Group Engagement and Realism Scoresa

Mean (SD)
% Agreed or

Strongly Agreed

The scenario seemed more realistic than the paper immunization SOAP note.b 2.8 (0.9) 75
The scenario helped me learn new content better than the immunization SOAP note

patient case.
2.5 (1.0) 60

The scenario kept my interest more than the paper immunization patient case. 2.9 (1.1) 75
This scenario was not challenging enough. 1.5 (0.9) 10
I enjoyed working through this scenario more than the paper immunization SOAP note

patient case.
2.8 (1.0) 71

This scenario helped me learn better than reading a textbook/article could. 2.8 (1.0) 71
This decision made me feel like my decisions were real. 2.3 (1.0) 52
This scenario made the content seem more relevant to me than the paper immunization SOAP

note patient case.
2.7 (1.0) 68

This scenario gave me a better feel for the complexity in the decision compared to the paper
immunization SOAP note patient case.

2.5 (0.9) 59

The patient case was realistic to what I may encounter in clinical practice. 2.8 (0.8) 73
This exercise took too much time to complete compared to completing a paper patient case

and SOAP note.
1.9 (1.0) 27

I enjoyed completing the patient case and arthritis SOAP note. 2.2 (1.0) 47
Completing the patient case and arthritis SOAP note was burdensome compared to

completing a paper patient case and SOAP note.
1.7 (1.0) 24

The SOAP note I wrote is realistic of what will be expected of me in clinical practice after
seeing and managing a patient with arthritis.

2.4 (0.9) 56

aEngagement and realism scale: 0 (strongly disagree) to 4 (strongly agree)
bSOAP5subjective, objective, assessment, plan

Table 5. Mean SOAP Note Domain and Total Scores and
p Valuesa,b,c

Mean (SD) p value

Subjective
Paper 1.9 (1.0) 0.008
Simulation 2.0 (1.0)

Objective
Paper 1.7 (0.7) 0.17
Simulation 1.9 (0.8)

Assessment
Paper 1.0 (0.6) 0.1
Simulation 1.1 (0.6)

Plan
Paper 0.9 (0.9) 0.80
Simulation 0.9 (0.9)

Total SOAP note score
Paper 5.5 (1.8) 0.11
Simulation 5.9 (2.1)

aSOAP5subjective, objective, assessment, plan
bDomain scores scale: 05likely harmful to 35excellent
cTotal SOAP note score5sum of four domains (0-12)
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patient. Despite offering limited benefit over a traditional
paper patient case in increasing overall student confi-
dence in providing medication management, the virtual
simulated patient case increased student engagement in
the patient case and student-perceived relevance of labo-
ratory activities to clinical practice. Additional research is
needed to determine if online patient case simulations
lead to increased student learning and performance.
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