
PATIENT SIMULATION

Teaching Clinical Reasoning and Problem-solving Skills Using Human
Patient Simulation

Deepti Vyas, PharmD,a Erica J. Ottis, PharmD,b and Frank J. Caligiuri, PharmDb

aCalifornia Northstate College of Pharmacy
bUniversity of Missouri Kansas City School of Pharmacy

Submitted February 1, 2011; accepted July 30, 2011; published November 10, 2011.

This paper discusses using human patient simulation (HPS) to expose students to complex dynamic
patient cases that require clinical judgment, problem-solving skills, and teamwork skills for success.
An example of an HPS exercise used to teach multifaceted clinical concepts in a therapeutics course
also is provided.
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INTRODUCTION
The Accreditation Council for Pharmacy Education

(ACPE) supports the provision of experiences that aug-
ment students’ clinical reasoning and problem-solving
skills.1 While improving students’ clinical reasoning is
a goal of all doctor of pharmacy (PharmD) programs, it
is still not clear how to: (1) adequately provide experi-
ences that improve students’ clinical reasoning; (2) assess
students’ reasoning skills; and (3) use technology to sup-
plement traditional pedagogical learning experiences.
Clinical judgment requires compilation, analysis, and
synthesis of data to make critical decisions about patient
care. It also requires conflict resolution when data are
contradictory or do not support a previously generated
idea. In practice, to accomplish immediate conflict reso-
lution healthcare providers have to identify alternative
solutions to the same problem. In this context, clinical
judgment skills must be dynamic and adapt to each new
case.

The American Association of Colleges of Pharmacy
(AACP)Report of the 2009-2010AcademicAffairs Stand-
ing Committee defined problem solving as a high-order
thinking skill that is achieved when one has mastered each
level of Bloom’s taxonomy.2 Bloom’s taxonomy encom-
passes all facets of learning, which include the cognitive,
affective, and psychomotor domains.3 Of these, the cogni-
tive domain seems to receive the most attention and edu-
cators strive to provide didactic experiences that touch on
knowledge, comprehension, application, analysis, synthe-
sis, and evaluation.

If well executed, traditional written assessments are
able to provide excellent cognitive learning opportunities.
However, while written assessments are a good measure
of a student’s cognitive learning, they do not necessarily
reflect student performance in clinical practice. Also, it
may be difficult to add visual and sensory elements to a
written assessment, which is important for awell-rounded
learning experience.

Experiential education sets out to supplement tradi-
tional didactic coursework with real life applications
within a patient care context. However, students some-
times take on more of an observatory role in experiential
settings.4Additionally, there is an increased risk for errors
if students do not exercise good judgment. Educators also
have little influence on the type and variety of patients
encountered in the clinical setting. To further promote the
development of clinical judgment and problem-solving
skills, the pharmacy curriculum needs to provide more
hands-on clinical opportunities in a controlled environ-
ment prior to students’ advanced pharmacy practice ex-
periences (APPEs). Several active-learning strategies
have been identified by ACPE, including laboratory ex-
periences, case studies, and instructional technology, to
provide hands-on opportunities to students. However, it
is unclear how successful these are in recreating real-life
patient care scenarios.1 Additionally, according to the
2009-2010 AACP report, today’s learner appreciates ac-
tivities that provide opportunities to interact with their
peers.2

Benner and colleagues devised a “thinking-in-action”
strategy to teach clinical judgment to nursing students.5

This approach allows educators to recreate scenarios
that make students reason through problems as they
would unfold in real life situations. Human patient sim-
ulation (HPS) training is a “thinking-in-action” strategy
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that can serve as a bridge between didactic teaching and
experiential training. It puts students in an application-
based environmentwithout risking patient safety. InHPS,
students must “think on their feet” and use their problem-
solving and clinical skills to provide patient care in real
time. Educators can buildHPS scenarios to hone students’
patient counseling and professional communication skills
as well as to teach students to critically think through
specific therapeutic concepts. Teaching students to think
critically rather than simply applying previously ac-
crued knowledge is a difficult task that educators face.
Perry theorized that students progress through intellectual
development by consecutive stages beginning with “du-
alism” and ultimately achieving “commitment in relativ-
ism.” 6 This means that while novice students believe that
there is a black-and-white answer to every problem, as
they progress intellectually they realize that sometimes
there is no “right” answer to a problem and a certain am-
biguity may exist, especially in the practice of pharmacy.
While not explicitly stated, the right answer may simply
be the one that can be adequately defended and supported
with evidence. This state is usually achieved when stu-
dents draw upon their accumulated experiences and
weigh all possible solutions before selecting a particular
answer. HPS training provides students the opportunity to
apply knowledge learned in the classroom in situations
where clinical judgment and conflict resolution also are
imperative to providing optimal patient care. Educators
can create simple to complex simulation scenarios that
enhance student learning and shift students’ intellect to-
ward “commitment in relativism,” a state where students
realize that even the experts sometimes disagree.

HPS has been used to teach technical, clinical, and
teamwork skills, and is an important part of the medical
and nursing curricula.7-20 Improvements in clinical decision-
making skills and leadership skills when HPS is used
also have been reported in the nursing literature.7-15 In
a small study, Steadman and colleagues compared HPS
to problem-based learning for teaching medical students
the management of acute life-threatening emergencies
and found that the simulation group performed signifi-
cantly better in the final assessment, which consisted of 9
separate acute emergency cases.16 HPS-based learning
was superior in improving students’ critical assessment
and management skills.

In the pharmacy literature, the use of HPS has been
described as an active-learning tool for teaching pharma-
cotherapy concepts, advanced cardiac life support skills,
and other clinical skills.21-27 Seybert and colleagues used
HPS to teach critical care concepts. The study showed
positive changes in a majority of students’ self-perceived
ability to solve problems as well as greater student satis-

faction with high fidelity simulation than with traditional
classroom teaching.27 Besides improvements in clinical
judgment, HPS can provide students the opportunity to
professionally interact with their peers and improve their
teamwork skills.10,26

The 2010 decision by ACPE to support the inclusion
of simulation training for up to 20% of all introductory
pharmacy practice experience (IPPE) hours provides
the impetus to solidify the role of simulation in the phar-
macy curriculum.1 In a previous study, the authors of this
paper showed that simulation training coupled with direct
patient care can provide a suitable learning model for
IPPEs.18

HPS offers educators the opportunity to create com-
plex scenarios that hone specific skills, knowledge, and
attitudes in students. As pharmacy educators incorporate
more clinical reasoning and problem solving in the cur-
ricula, HPS should be a top consideration. In this paper,
we describe how to develop an HPS exercise that incor-
porates both clinical reasoning and teamwork skills. We
also provide an example of an HPS exercise that has been
described in the literature previously.18

DEVELOPMENT OF A HUMAN PATIENT
SIMULATION EXERCISE

Prior to developing anHPS exercise, the components
of the simulation must first be determined and planned by
the educator. It is vital to anticipate all variations of the
exercise as every student reacts differently to the scenar-
ios. This stage of simulation development requires careful
training of all parties, especially in scenarios where there
is no single, clear solution. Practice sessions prior to the
actual simulation can provide crucial information regard-
ing simulation components. HPS often is divided into 3
components: the case preparation or presimulation, the
simulation, and the debriefing period. The presimulation
exercise generally is used to orient the students to the
simulation room and to instruct them about the goals of
the exercise. It also can be used to complete presimulation
assessments to ensure the students’ preparedness as well
as to present the initial case work-up. The simulation
exercise itself needs to be carefully scripted and standard-
ized patient roles need to be outlined to ensure that the
individuals in these roles remain in character as students
work through the scenario. Immediate feedback can be
provided during the simulation when a member of the
team (usually a faculty member) calls a timeout to intro-
duce a key learning point. A timeout also can be used to
guide the student team if assistance is needed during the
simulation. During the simulation, the instructor and other
trained observers should take notes and complete check-
lists. At the end of the simulation, the debriefing period
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provides a dedicated time for student self-reflection re-
garding their thought process, students’ reflection about
their team’s performance, and instructor feedback regard-
ing the team’s professional, communication, and clinical
skills. To provide students feedback regarding their per-
formance and guide discussion during the debriefing ses-
sion, the checklist from the observers/instructor can prove
to be valuable. The debriefing session also can be used to
emphasize and clarify key clinical pearls and to help stu-
dents cope with any emotional reactions that arise during
the simulation.

EXAMPLE OF A SIMULATION SCENARIO
An example of a scenario in which a patient presents

to the emergency department with infective endocarditis
is described (Tables 1 and 2). The objective of the simu-
lation exercise is to: (1) show students the physiologic
changes associatedwith endocarditis; (2) provide students
the opportunity tomake decisions regarding first-line ther-
apy,management of an acute emergency, and resolution of
the conflict between the drug of choice and the patient’s
new drug allergy profile, which prevents the students from
using the drug of choice. The simulated scenario should be
carefully scripted to provide learning opportunities in the
various domains of Bloom’s taxonomy (Table 3).

The scenariomay be conducted in a laboratory set up
to look like a hospital room with a gurney, high-fidelity
mannequin, oxygen tank, and other supplies. To improve
the realism of the scenario, a family member played by
a standardized patient, a nurse, and a physician should be
recruited and trained on the objectives of the exercise and

their roles within the scenario. The simulation should
consist of a case preparation period, the clinical encoun-
ter, and a debriefing period, each 30 minutes in length.
Students should be divided into small teams of 2 to 3 for
the simulation.

Presimulation (case preparation period). In the pre-
simulation period, each student team should be given the
patient’s chartwith preliminary information (Table 1) and
instructed to develop a treatment plan andmake antibiotic
recommendations to the nurse and physician taking care
of the patient.

Clinical encounter. The student team should enter
the simulated hospital room, assess the patient, and ask
questions. Additionally, the students should profession-
ally interact with the physician and nurse in the room to
get relevant information regarding the patient including
any laboratory data. At this juncture, the students should
have identified an antibiotic regimen based on the pre-
liminary information they received during the presimula-
tion session. Once the nurse administers the chosen
antibiotic regimen, the simulated patient should be pro-
grammed to develop an anaphylactic reaction in real time.
This reaction will not be anticipated and will put students
in a stressful situation that requires quick reaction. The
students should make recommendations regarding the
treatment of the acute emergency and subsequently de-
termine the next course of action regarding the endocar-
ditis therapy. After the acute situation, the students then
should be instructed by the physician to provide discharge
counseling, especially with regard to antibiotic prophy-
laxis for dental procedures.

Table 1. Case Information for a Simulation Involving a Patient With Infective Endocarditis

History and Physical: JC is a 53 year old white female who presented to the emergency room with complaints of fever, chills and
worsening shortness of breath. These symptoms developed approximately 2 weeks ago.

Past Medical History: History of recurrent deep vein thrombosis, hypertension, and valvular abnormalities secondary to
fenfluramine use.

Home Medications: Warfarin 5 mg po daily, hydrochlorothiazide 25 mg po daily.
Physical Exam:
Vital Signs: BP 136/84, P 110, RR 24, T 38.9˚ C, Wt 110 kg, Ht 64”
Skin/Nails: Splinter hemorrhages noted on right thumb nail, 4-6 mm painful lesions on the left foot pads.
HEENT: Anicteric sclera, PERRLA, pink conjunctivae, no Roth spots; poor dentition.
CV: Grade 4 systolic murmur
Laboratory Data: WBC 15.4 x 103/mm3 – Neutrophils 88%, Bands 8%, Lymphocytes 8%, Monocytes 2%, INR 2.2.
EKG: Normal
TEE: 8 mm vegetation on the mitral valve with severe mitral regurgitation.
Blood Cultures: 3 of 3 sets (1) for Staphylococcus aureus. Awaiting susceptibilities.
Assessment: 53 y/o female who presents with an acute infection.
Assignment: Create a care plan for this patient.

Po 5 by mouth; BP 5 blood pressure; P 5 pulse; RR 5 respiratory rate; T 5 temperature; C 5 Celsius; Wt 5 weight; Ht 5 height; mm 5
millimeters; HEENT 5 head, eye, ear, nose and throat; PERRLA 5 pupils equal, round, reactive to light and accommodation; WBC 5 white
blood cell count; INR 5 international normalized ratio; EKG 5 electrocardiogram; TEE 5 transesophageal echocardiogram; y/o 5 year old.
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Debriefing. During the debrief session the students
should be asked to reflect on their performance during the
simulation. This exercise could include a review of each
student’s strengths andweaknesses during the simulation.
The debrief session also should be used to discuss the
details of the case and reinforce any clinical pearls that
were identified during the simulation exercise. The
debriefing also should be an opportunity for students to
provide feedback regarding the simulation and areas of
improvement.

CONCLUSION
HPS training provides students the opportunity to

practice their skills in a high-stress, low-risk environ-
ment. While the educator can effectively bridge the gap

Table 2. Example of a Scenario in Which Human Patient
Simulation Is Used

Time 0
Orientation to the Simulation

Pre-Simulation Assessment
Work up the Case as a Team

Time 1
Make a diagnosis based on the patient’s presentation.
Perform physical assessment: Splinter hemorrhages, osler’s

nodes, Janeway lesions, petechiae, and systolic murmur.
Physician asks if gentamicin would be appropriate empiric

therapy
Review susceptibility data which show Methicillin Sensitive

Staphyloccus aureus (MSSA).
Make a recommendation regarding therapy.
Write orders for the antibiotic including dose and frequency.
Make a decision regarding the clinical impact of the drug

interaction between warfarin and nafcillin
Advise the nurse on the rate of the infusion (which is

missing on the bag).
Time 2
Patient develops an anaphylactic reaction.
Perform physical assessment: Tongue edema, pharyngeal

swelling, inspiratory stridor, oxygen saturation 88%,
cyanosis, wheezing, and tachycardia.

Make a recommendation regarding acute management of the
anaphylaxis.

Make a recommendation regarding changing the existing
antibiotic therapy.

Write orders for the new antibiotic including dose and
frequency. Determine any monitoring parameters including
drug levels.
Evaluate the patient’s progress.

Time 3
Determine if oral therapy would be appropriate. Provide

discharge counseling to the patient.
Determine when prophylactic therapy will be required for

dental work.
Determine which antibiotic will be the most appropriate for

dental prophylaxis.

Definitions: Time 0 5 presimulation; Time 15 initial workup and
treatment plan; Time 2 5 change in patient condition requiring new
treatment plan; Time 3 5 discharge planning.

Table 3. Components of Bloom’s Taxonomy Addressed by
a Simulated Patient Case

Critical Thinking Components

Cognitive Skills
Formulate a hypothesis regarding the patient based on her

presentation
Make a recommendation to the multidisciplinary team

regarding the appropriate course of action for initial
antimicrobial therapy

Advise the nurse regarding the appropriate infusion rate of
nafcillin.

Conflict Resolution: Drug interaction with the warfarin and
nafcillin.

Patient develops a severe anaphylactic reaction while the
medication is infusing.

Do the students recognize the signs of an anaphylactic
reaction?

Do they pick up on the changes in vital signs?
Do they advise the nurse on the next course of action
without prompting?

Make a recommendation regarding the emergent treatment
of the anaphylactic reaction.

After the emergency management, determine the next
course of action regarding the patient’s antibiotic
therapy.

Make a change based on susceptibility data and new drug
allergy to nafcillin

Determine the patient’s appropriate discharge therapy. Can
the intravenous antibiotics be switched to an oral
equivalent?

Motor Skills
Perform a physical exam which reveals splinter

hemorrhages, oslers nodes, janeway lesions, and
petechiae, and a systolic murmur.

Recognize laboratory anomalies such as leukocytosis with
a left shift and a therapeutic INR.

Use resources to determine the appropriate course of action.
Review of transesophageal echocardiogram which shows

vegetations on the heart valve.
Rate calculations.
Pharmacokinetic calculations.
Write medication orders in the patient chart
Check intravenous infusion bags for accuracy

AffectiveSkills
Professional interactions with the multidisciplinary team
Team communication with other students ensure consensus
Provide discharge counseling for the patient
Empathetic interactions with the patient/family
Metacognitive awareness of their own skills

American Journal of Pharmaceutical Education 2011; 75 (9) Article 189.

4

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

1 
A

m
er

ic
an

 A
ss

oc
ia

tio
n 

of
 C

ol
le

ge
s 

of
 P

ha
rm

ac
y

ht
tp

://
w

w
w

.a
jp

e.
or

g
D

ow
nl

oa
de

d 
fr

om
 

http://www.ajpe.org


between classroom coursework and “real-life” experi-
ences, patient care simulations do not compromise patient
safety if the students make an error. Simulation-based
training improves students’ knowledge and clinical skills.
If used appropriately, simulation training can increase
students’ metacognitive awareness which may ultimately
shift the student towards a state of “commitment in rela-
tivism” as they encounter more complex clinical problems
havingmore thanone right answer. Simulation also teaches
students to anticipate problems and identify alternate solu-
tions to a problem ahead of the patient encounter. Ideally,
this should prepare students for future patient care experi-
ences, which can be dynamic and unpredictable.
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