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Objective. To describe a novel design on teaching dyslipidemia management that would help students
compare and apply past and current clinical recommendations using a variety of new mechanisms.
Methods. Didactic time consisted of three sections: lecture; faculty-led panel discussion; and interac-
tive, progressive, student-driven patient case. The accompanying case studies course involved varying
interactive student activities, including literature review, adverse event reporting, and immediate
feedback assessment tools.
Results. Students performed well on audience response questions, dyslipidemia examination ques-
tions, and in-class case studies activities. Subjective student and faculty feedback were positive for the
entire innovation.
Conclusion. The redesigned dyslipidemia module gives students exposure to overall management of
this disease state through several innovative approaches that can be repeated in other courses to
enhance learning.
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INTRODUCTION
In late 2013, a new set of dyslipidemia management

guidelines was published by the American College of
Cardiology (ACC) and the American Heart Association
(AHA).1 Subsequently, additional dyslipidemia manage-
ment recommendations authored by the National Lipid
Association (NLA) were released that contained marked
similarities and differences from the ACC/AHA guide-
lines.2,3 To adequately prepare students to care for pa-
tients with dyslipidemia in clinical practice, pharmacy
education should ideally include a context of the histori-
cal treatment approach based on the National Cholesterol
Education Panel’s Adult Treatment Panel III and updated
(2001 and 2004) guidelines, the ACC/AHA 2013 Blood
Cholesterol guidelines, and the NLA recommendations.1-10

This amount of content requires significant didactic and
active learning time, and traditional teaching approaches
may not allow students to truly achieve the ability to pro-
vide patient-centered care as described by the Center for
Advancement of PharmacyEducation’s Educational Out-
come (CAPE) 2.1.11 Additionally, the 2016Accreditation

Council for Pharmacy Education (ACPE) Standards re-
quire a greater focus on active learning pedagogy that
allows learners to apply information to practical situa-
tions.12 Thus, innovative techniques for presenting this
content are needed.

Throughout the University of the Sciences Philadel-
phia College of Pharmacy (PCP) Doctor of Pharmacy
(PharmD) curriculum, students are required to participate
in two concurrent courses focused on disease state man-
agement. In the spring semester of the second profes-
sional year (P2), the bulk of the content is delivered in
a four credit hour didactic course based primarily on lec-
ture material delivered in large blocks of time (PP466:
Human Disease and Application of Therapeutics I), as
well as a required one credit hour companion case studies
and laboratory skills course (PP468: Practical Lab/Case
Studies II) that focuses on application through the use of
patient cases and simulation of related skills to enhance
understanding of the material. Dyslipidemia is one of the
major foundational disease states in this course sequence,
as subsequent disease states involve and/or impact dysli-
pidemia management and pharmacists encounter this dis-
ease state regardless of practice setting. PP466 and PP468
are the only courses in the curriculum in which students
receive formal instruction on dyslipidemia management.
In course offerings prior to spring 2014, this therapeutic
module was taught using four hours of didactic lecture
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with minimal interactive content (PP466) and a patient
case requiring a formal written assessment and plan for
drug therapy (PP468). However, with the spring 2014
offering of the courses and beyond, previous methods
would not have allowed adequate coverage of all of the

appropriate literature required for students to fully un-
derstand the disease state. In the setting of major mod-
ule revisions and the guidance of Standard 10.3 in the
2016 ACPE Standards, the authors created a novel de-
sign for material presentation and application that would

Table 1. PP466 Human Disease and Application of Therapeutics I Course Goals and Objectives Addressed by the Innovation

Goals Objectives

Develop the student’s: Enable students to perform the following:

Knowledge base of common
disorders and their therapy in
pediatric, adults and geriatric
patients.

Describe/choose/select/classify the epidemiology, pathophysiology, pathology,
etiology, diagnostic criteria, disease severity, clinical signs and symptoms,
laboratory features, outcomes and cost of disease in pediatric, adult and
geriatric patients.

Skills needed to collect, interpret,
and assess information in a patient
care setting.

Describe/choose/select appropriate therapeutic (drug and non-drug) options (first
choice and alternative) for common disorders and compare and contrast those
therapeutic options with respect to dosing, drug interaction, monitoring for
efficacy, monitoring for toxicity, patient factors that influence outcomes of drug
therapy (including pregnancy, age, pharmacokinetic, cultural background,
pharmacogenomics), costs, cost-effectiveness, availability of practice guidelines,
approved and unapproved uses.

Ability to assess a patient case,
determine reasonable alternatives
for therapy, select the appropriate
therapy and justify that choice.

Ability to apply evidence-based
decision making to patient care.

Given a patient case, a student will be able to:
Collect additional information from other source (laboratory and other study
reports, etc.).

Appropriately interpret common clinical findings from the history, physical
examination, laboratory, other studies reported.

Determine which pertinent clinical findings are not provided, but are needed for
a reasonable assessment of the patient.

Create a complete, organized, prioritized problem list including identifying the most
likely problems or diagnoses, when given the requisite information.
Determine which problems are associated with drug therapy as follows:

incorrect drug, dose, interval, route of administration given patient characteristic
(diagnosis, age, weight, height, renal & liver function, immune function,
pregnancy, etc);
no indication for each drug;
need for drug, but no drug used;
therapeutic duplication;
clinically relevant drug-drug/-disease/-diet interactions or the potential for these
interactions;
drug-related adverse event/medication error or high risk for such events/errors;
noncompliance

Formulate a therapeutic plan including appropriate nondrug and drug therapy
(prescription & nonprescription) for each problem, justifying each choice and
streamlining of the pharmacotherapy when appropriate.

State the appropriate short-and long-term goals of treatment for each common
problem given the scenario presented, including specific and general (quality of
life, disease prevention, promotion of wellness, etc) measures.

Develop a plan to monitor/assess the therapeutic outcomes.
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help the students compare previous and current clinical
recommendations for patients with dyslipidemia as well
as apply that knowledge to patient treatment through a
variety of new mechanisms.12 The authors hoped to em-
ploy Standard 10.3’s recommended “introduce-reinforce-
demonstrate” curricular approach to bolster students’
knowledge-application skills.13 Course-specific goals
and objectives addressed by this innovation are summa-
rized in Tables 1 and 2.

The purpose of redesigning the dyslipidemiamodule
was primarily to enhance the students’ ability to apply the
information that they had learned about dyslipidemia to
appropriate patient treatment.Anecdotal reports from stu-
dents and facultymembers after previous course offerings
indicated a general lack of understanding of the dyslipi-
demia course material and inability to apply that informa-
tion to analysis and selection of appropriate drug therapy
plans. This innovation targeted a novel method of infor-
mation presentation along with deeper application of the
knowledge during class activities to address this deficit.
Another purpose of the innovation involved increasing
student engagement in the course. Because the therapeu-
tics sequence is extremely challenging for students, many

simply memorize the information provided in class and
focus on achieving a specific grade without ever fully
understanding the applicability of the content to patient
care. Unfortunately, sometimes this lack of knowledge
is not manifested until poor performance in experiential
settings or even until negative patient/health care pro-
fessional interactions after graduation. By employing
a variety of innovative techniques in conveying the
dyslipidemia content, the authors hoped to pique student
interest in the importance of the information beyond just
the facts and into the reasons for learning those facts.
Multiple approaches were used with the goal of reaching
students with different learning styles and learning pref-
erences, including many of the methods described by
Gleason and colleagues in 2011, so as to incorporate as
much active learning pedagogy as possible.14,15

METHODS
PP466: Human Disease and Application of Thera-

peutics I: The primary platform for didactic content de-
livery involved four hours of lecture time in PP466 with
a class size of approximately 200 students. As described
above, this previously consisted of four hours of

Table 2. PP468 Practical Laboratory/Case Studies II Course Goals and Objectives Addressed by the Innovation

Goals Objectives

Develop the student’s ability to: Develop the student’s ability to:

Provide patient-centered and population-based care based
upon sound therapeutic principles and evidence-based data
and taking into account legal, social, cultural, economic, and
professional issues, emerging technologies, and evolving
biomedical, pharmaceutical, and clinical sciences that may
impact therapeutics outcomes.

Manage informational, medical, and technological resources
of the health care system to promote health, provide, assess,
and coordinator safe, accurate medication distribution and
improve outcomes of medication use.

Communicate effectively and collaborate with patients,
caregivers, and other health care professionals and promote
a team approach to patient care.

Retrieve, analyze, and interpret the professional, lay and
scientific literature to provide drug information and
counseling to patients, their families or caregivers, and other
involved health care providers.

Collect, record, and assess subjective and objective patient
data to define health- and medication-related problems.

Demonstrate knowledge of and accept responsibility for
that knowledge of commonly used medications,
formulations and drug products.

Correlate drug- and patient-related variables to identify and
assess drug-related problems.

Evaluate how the unique characteristics of patients and
patient populations impact manifestations of
drug-related problems.

Demonstrate effective communication abilities in interactions
with simulated patients, their families and caregivers, and
other health care providers.

Communicate so student’s ability is consistent with education
level, cultural issues, and student is empathetic.

Assess information needs of simulated patients and health
providers and apply knowledge of study design and
literature analysis and retrieval to provide accurate,
evidence-based drug information.
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traditional didactic lecture, divided into two class ses-
sions, with approximately 3-5 multiple-choice Turning-
Point (Turning Technologies, Youngstown, OH) audience
responsequestions per hour instituted throughout that time.
To include new treatment recommendations and literature,
as well as enhance students’ learning, the four-hour lecture
time was divided into a new three-part series.

PP466Hours 1 and 2: didactic lecture. The beginning
of the class consisted of primarily didactic lecture based
on assigned pre-class readings from relevant guide-
lines and the course textbook, similar to previous course
offerings. However, the number of audience response
questions was significantly increased to enhance the in-
teractive component and to ensure that the students un-
derstood the important points of the material. During this
two-hour block, the students were fully immersed in both
the previous dyslipidemia guidelines and the updated
dyslipidemia guidelines as preparation for the remaining
activities.

PP466 Hour 3: panel discussion. The next hour con-
sisted of five patient cases, which were presented as
a panel discussion involving three faculty members.
One faculty member served as a moderator to facilitate
discussion, while two faculty members assessed the pa-
tient case and provided different clinical opinions (at
times in a debate-style format) as to the appropriate treat-
ment of the patient using the guidelines discussed in hours
1-2 to support their recommendations. Because the three
faculty members practice in different clinical areas, both
ambulatory care and internal medicine, the responsibility
for assessing the patient case and providing recommen-
dations rotated through all panel members in a "round-
robin" format. The purpose of this panel discussionwas to
allow the faculty members to role model critical thinking
in the application of all available clinical recommenda-
tions to a variety of different clinical scenarios, as well as
demonstrate respectful interactions between health care
providers with dissenting opinions. The students received
a handout with guided questions for them to follow along
as the facultymembers presented the case, discussedmul-
tiple approaches to treating the patient and provided ex-
amples of ways to apply both the previous guidelines and
the new guidelines to each patient (Appendix 1). This
allowed the students to easily compare the two sets of
newly released guidelines in the context of patient treat-
ment. For some patient cases, primary literature was pre-
sented and evaluated to enhance the applicability of all
types of information to each patient. At the conclusion of
each case, faculty panelists answered any student ques-
tions, and the students then participated in an audience
response question to ensure that they understood the ma-
jor point of each case.

PP466Hour 4: progressivepatient case.The final hour
of lecture consisted of an interactive, progressive patient
casemodeled after the patient cases in the panel discussion.
Again, a handout with guided questions was provided for
the students to use as theyworked through the patient case,
involving all available sets of dyslipidemia guidelines. The
hour was designed so that the instructor presented the case
in stages, allowing the students to evaluate the patient one
step at a time (4-5 questions) individually first, then allow-
ing time for the students to convene in groups of two to
three and discuss their answers. The instructor’s rolewas to
walk around the room during the student work periods and
answer questions to facilitate learning. At the end of each
stage (4-5 questions), the instructor reviewed the answers
to each question with the entire class and provided an au-
dience response question to gauge student comprehension
before moving to the next stage of the case. By the end of
the hour, through the guided patient case, the students ini-
tiated therapy for a dyslipidemia patient; reassessed the
patient and reformulated themedication therapy planwhen
a clinical event occurred; reassessed and revised therapy
when the patient failed the previously initiated therapy;
added additional therapy for additional dyslipidemia-
related problems; identified potential adverse effects of
all recommended medications; and provided counseling
points for each drug recommended.

PP468: Practical Laboratory/Case Studies II: The
companion practice laboratory and case studies course,
PP468, provides a two-hour class period for students to
continue the process of applying the therapeutics material
directly to a patient case. This is a team-taught course
requiring approximately 12-14 instructors each semester.
Prior to each class, instructors receive a detailed facilita-
tor guide outlining activities and grading responsibilities,
and they review the content and flow in a briefing session
with the case writer. Notably, no additional instructors
were needed to implement the innovative activities, and
the same pre-class preparation methods were used. Stu-
dents were divided into small sections (15-16 students per
group) for this course. Within these smaller sections, the
students were subdivided into “pods” of 3-4 students for
class assignments and discussion. Each student at the pod
was given a letter, A-D, to identify his/her assigned ac-
tivity during class times.

Typically, for case studies, students are assigned
a patient case that coincides with the therapeutics content
schedule; the assignment entails reviewing the patient
case to identify drug therapy problems and formulating
a therapeutic plan based on the patient’s history, condi-
tion, and more. Each student composes a subjective data,
objective data, assessment and plan (SOAP) note for the
patient case and submits the note on the PCP Blackboard
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Learning Management System prior to class. In previous
course offerings, the case studies class coinciding with
dyslipidemia involved an assigned patient case for which
students developed and electronically submitted a SOAP
note prior to class, participated in class discussion about
the patient case for the entire two-hour class period, and
received a grade after class for the written SOAP note
assignment. Beginning in spring 2014 and continuing
for all subsequent offerings, the SOAP note exercise
was used to engage the students in alternative activities
to enhance their critical decision-making skills. In addi-
tion to the SOAP note, the case studies activities were
comprised of a varying combination of three parts: jig-
saw and group evaluation of journal articles, completion
of a mock United States Food and Drug Administration
(FDA) MedWatch report of an adverse drug event, and
group review of patient cases with an immediate feed-
back assessment tool (IFAT).16-18 The students were also
evaluated for their communication and participation
throughout the class duration using a course-specific
rubric.

PP468 Part 1. The first activity in the class involved
evaluation of a journal article related to treatment of statin
induced myalgia. Prior to class, students were assigned to
read one of four articles addressing the appropriate treat-
ment for this adverse effect (specifically, each student
within each pod was assigned a different article to read).
Student article selectionwas determined by pod letter (eg,
pod seat “A,” pod seat “B,” etc). Studentswere required to
evaluate their assigned articlewith a technique previously
unknown to them, the PIESmethod (population, interven-
tion, endpoints, statistics), and bring a completed PIES
worksheet with them to class.15 In the spring 2014 course
offering, students met in groups based on article assigned
(eg, all students with article “A”met together, all students
with article “B”met together, etc.) to discuss the article at
the beginning of class in a jigsaw technique.16 Subse-
quently, and at the beginning of class in all future course
offerings, students met in pods to discuss all of the
assigned articles and use the information from all of the
articles to come to a consensus on their pod’s recommen-
dation for treatment for a specific patient case involving
the known adverse drug event. Each pod then participated
in a class discussion with the section facilitator about all
of the articles and the pertinent information gleaned to
make an appropriate treatment decision. The first hour of
class time was allotted to this activity.

PP468Part 2.The secondactivity involvedcompletion
(without submission) of a United States Food and Drug
Administration (FDA) MedWatch form on behalf of the
patient in the case from Part 1 of class. This was a new
exercise for the students in PP468, and notably, this was

new to the curriculum as the only opportunity to practice
completion of the form. This activity was evaluated and
graded for completion; approximately 20 minutes of the
second hour of the class period was allotted to this activity.

PP468 Part 3. The final 40minutes of the class period
involved student pod evaluation of patient cases with the
use of an answer tool, specifically the Immediate Feed-
back Assessment Technique (IFAT) card. IFAT cards are
designed like a lottery ticket with 10 rows comprised of
answer choices A through E. Each letter option within the
row is hidden by a silver material that can be removed by
scratching the card with a coin or other object; the correct
letter answer contains a star underneath the scratch-off
material. Students reviewed multiple patient cases, fol-
lowed by a multiple-choice question associated with each
case. After coming to a group consensus on the correct
answer for each question, they used the IFAT card and
“scratched off” their choice. If the first scratch-offwas not
the correct answer, the students moved on to their second
choice, then third choice, etc. Full credit was given to the
group for each question when the correct answer was
chosen on the first attempt, with partial credit given for
each attempt thereafter. This allowed students to profes-
sionally collaborate to solve a patient-related problem
while also receiving immediate feedback on their answer
choices. Facilitators briefly reviewed the cases with the
students after submission of the card.

Formal assessment of these strategies occurred through
multiple avenues. First, the students answered multiple
choice audience response (TurningPoint) questions during
all four hours of the PP466 didactic class period. These
questionswere graded for credit, but eachquestion (and all
answer choices) was discussed during the class period
immediately after answers were submitted. Second, the
second examination for PP466 included nine questions
that tested the students’ knowledge of dyslipidemia and
ability to apply available treatment options to a specific
patient case. Third, students were asked to complete an
evaluation of the PIES method for evaluating journal ar-
ticles inPP468; the purpose of this evaluationwas togauge
their ability to use the tool and interest in using it in the
future. Finally, most of the assignments in the PP468 class
were evaluated and graded.

The University of the Sciences Institutional Review
Boardapproved researchon this innovationunder anexempt
status. Descriptive statistics were used for all evaluations.

RESULTS
Results of the PP466 in-class audience response

questions are summarized in Table 3. TurningPoint ques-
tions were provided to the students throughout the four
live lecture hours. During hours 1 and 2, the questions
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focused on recall of didactic content and served as
a review for the information presented immediately pre-
ceding the question. During hour 3 (the panel discussion),
the questions focused on specific aspects of the patient
cases and served as a method of summarizing the most
important point(s) of each case. During hour 4 (interactive
student-driven progressive patient case), the questions
encompassed information from all four hours of the di-
dactic class period to serve as an overall review. Students
overall performedverywell on these questions, indicating
at least a basic understanding of the material (Table 3).

Examination performance for the dyslipidemia con-
tent on the PP466 examination is summarized in Table 4.
Content included a combination of multiple choice, ex-
tended multiple choice, matching, and short answer
questions, with slight formatting variations throughout
the multiple course offerings; performance data was
not available for non-multiple-choice questions. Two ver-
sions of the examination were offered each year with the
same questions included, but in a different order, to pre-
vent academic dishonesty. In general, students performed
well on both versions of the examinations in all years. The
biserial value of each question was analyzed as a marker
of discrimination, with the target biserial value ..3 but
acceptable values .0 depending on the percentage of
the class that answered the question correctly. Of note,
while the overall concepts tested did not vary between
the years, the focus of the content shifted (ie, less focus
on historical treatment approaches and increased em-
phasis on new and updated treatment guidelines from
2014 to 2016).

Students completed the PP468 in-class evaluations
at the conclusion of class in the 2014 and 2015 course
offerings. A survey presented five questions specific to the
PIES method and in-class activities, with answer choices
of “strongly agree,” “agree,” “undecided,” “disagree,”
and “strongly disagree.” For the purposes of evaluating
this exercise, responses that were either “strongly agree”
or “agree” were considered positive, “undecided” was
a neutral response, and “disagree” or “strongly disagree”
were considered negative responses. The overall evalua-
tion was positive and results for specific questions are
summarized in Figure 1 (data presented in aggregate;
neutral responses not shown). Additionally, all students
received a communication/participation grade during the
case activities in all spring semesters from 2014 to 2016,
with students scoring well above 90% on average for all
three years (data not shown).

Student evaluation of the innovation was over-
whelmingly positive based on formal course evaluations
of PP466 in all three semesters. Students were asked to
answer 10 questions specific to the instructor of each
disease statemodule, with answer choices similar to those
listed above. Specific questions on the evaluation and re-
sults of the course evaluations are summarized in Figure 2
(presented as aggregate data for the spring 2014, spring
2015 and spring 2016 semesters; neutral responses not
shown). Of note, the same faculty member taught the
dyslipidemia module across all three semesters. In addi-
tion, students provided comments regarding the innova-
tion in both PP466 and PP468 that are summarized in
Appendix 2. The comments were overall positive, with

Table 3. Correct Responses to Turning Point Audience Response Questions

Spring 2014 % (range) Spring 2015 % (range) Spring 2016 % (range)

Hours 1-2 89 (77-97)
n5190

86 (74-98)
n5163

87 (75-99)
n5161

Hour 3 91 (85-98)
n5189

89 (80-98)
n5169

90 (81-99)
n5167

Hour 4 N/Aa 89 (80-98)
n5169

90 (81-99)
n5167

aData were unavailable for Hour 4 in Spring 2014 because the progressive patient case was provided via Panopto video capture software (due to
a severe weather emergency)

Table 4. PP466 Examination Performance

Multiple-Choice (#) Average Score (mean, %) Biserial . .3 (%)a

Spring 2014 Exam A 6 82 67
Exam B 6 81 50

Spring 2015 Exam A 7 75 71
Exam B 7 77 29

Spring 2016 Exam A 5 83 20
Exam B 5 81 20

aThe target biserial for PP466 is .0.3 with acceptable values .0; the cause of the variation in biserial values from year to year is unclear

American Journal of Pharmaceutical Education 2018; 82 (7) Article 6317.

793

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
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


several areas of improvement noted. Finally, although
this pharmacy college does not have a formal process
for faculty/peer evaluation, several positive (unsolicited)
comments were received from faculty instructors in-
volved in PP468 after the case was completed; those are
also summarized in Appendix 2.

DISCUSSION
The overwhelmingly positive student (and faculty)

reaction to the novel teaching approach indicated that the
original purpose in redesigning the dyslipidemia module
was accomplished. This original purpose was to enhance
the students’ ability to apply the information to appropri-

ate patient treatment, the achievement of which was ex-
emplified in the following: very high scores on hour 3 of
the PP466 TurningPoint questions, where the questions
centered around appropriate patient care vs didactic con-
tent; performance on the PP466 examination questions;
performance on the pod summary recommendations and
IFAT cards activities in PP468 (data not shown); and the
subjective student and faculty comments regarding the
learning experience during both courses (Tables 3, 4, Fig-
ure 2,Appendix 2). The consistent themeof the comments
was that the students felt better prepared to apply the
content in practice as compared to previous disease state
modules.

Figure 1. Results of the PIES Survey in PP468 (2014 and 2015; n5311).

Figure 2. PP466 Course Evaluation Responses (2014-2016; n5230).

American Journal of Pharmaceutical Education 2018; 82 (7) Article 6317.

794

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
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


Another equally important goal of this teaching ap-
proach involved increasing student engagement in the
course, wherein students would focus on why the infor-
mation was important to learn for patient care, as opposed
to simply memorizing the information with the intent to
regurgitate the information on an examination. The suc-
cess of this was reflected in the following: PP466 course
evaluations (specifically the positive response to the
questions “instructor stimulated interest in learning
material” and the subjective student comments); PP468
student evaluations of the PIES method of evaluating
literature; and the subjective student and faculty com-
ments regarding the learning experience during PP468.
Cumulatively, this innovation addressed most aspects of
ACPE Standard 10.12, including facilitation of achieving
learning outcomes, learner engagement, and student self-
directed and collaborative learning.12

Although active learning activities are preferred to
traditional didactic lecturing in many disciplines, large
classroom sizes and limited resources often present
seemingly insurmountable barriers to adoption of these
approaches.19 The class size at this pharmacy college
averages approximately 200 students, comprising one of
the largest pharmacy class sizes in the nation. Due to the
number of students that must be accommodated, many of
the required courses meet in large lecture hall settings
with limited ability for students to interact with either
each other or the faculty instructor. Logistically, this pres-
ents a challenge for faculty attempting active-learning
exercises that require teaching methods beyond tradi-
tional didactic lecture. The authors sought to overcome
these barriers through use of active learning techniques
that can be extrapolated to and implemented in a class-
room of any size and with any discipline. Audience re-
sponse questions have been shown to improve student
focus and motivation and are easily employed in any
learning environment.20-23 Literature exists in pharmacy
education regarding the success of student-led debates in
exploring clinical controversies, but very limited data in-
volves the use of faculty-led debates, modeled for stu-
dents, to convey the daily decision-making process that
health care practitioners undergo.24-26 While many phar-
macy colleges require students to participate in commu-
nication development, students often receive extensive
training in pharmacist-patient communication and con-
siderably less training in pharmacist-health care practi-
tioner communication. As a faculty panel, the authors
were able to model not only the decision-making process,
but the ability to both agree and disagree with each other
in a professional manner that was supported entirely by
evidence and sound reasoning. They demonstrated how
multiple health care practitioners can be correct and evi-

dence-based while still reaching different conclusions, an
important realization for pharmacy students who will
soon enter a patient care world where nearly all decisions
will possess some degree of ambiguity.27 Through the use
of an interactive patient case in the final hour of the lecture
time, students had the opportunity to take responsibility
for developing their own patient care plans without con-
cern for grade or patient outcome; they were allowed to
apply information to a patient in a partial flipped class-
room format in a low-stakes environment. They collabo-
rated within their peer groups – and yet still received
guidance from the instructor – while evaluating cases that
many times had multiple correct answers. The case itself
followed one patient through many stages of the disease,
requiring modifications of previous therapy decisions in
a manner that commonly occurs in practice. Finally, the
patient cases employed during the panel discussion and
interactive exercise involved actual patients from the fac-
ulty practice sites, which enhanced the applicability of
student knowledge in their future careers. These methods
could certainly be employed, perhaps even more effec-
tively, in a smaller class size or in a room designed for
more consistent interaction between individuals partici-
pating in the course. This allows essentially all pharmacy
colleges to use these teaching strategies as necessary to
enhance learning.

Within the current PharmDcurriculum at this school,
the lecturer for the dyslipidemia didactic material has
already implemented the interactive patient case (Hour
4) style of presentation in two other courses in the disease
state management sequence. Notably, the content mod-
ules in the other courses focus on pain management and
chronic kidney disease, both very different disease states
than dyslipidemia. Therefore, this lecture style can be
successfully used for essentially any disease state regard-
less of content. Of interest, in the spring 2014 offering of
PP466, Hour 4 of the dyslipidemia lecture (the interactive
patient case) was recorded using Panopto video software
(Seattle, WA) and delivered to the students via Blackboard
(Washington, DC) for independent work due to a snow
emergency. However, in the spring 2015 and spring 2016
offering of the course, the instructor was able to offer the
interactivepatient case in a live lecture environment as itwas
originally designed, with very positive anecdotal student
feedback and overall success. This demonstrates the versa-
tility of this method of instruction in multiple environments
with varied levels of technology.

Several revisions to this innovation have occurred
since the first offering in spring 2014. First, in some sec-
tions of PP468 in spring 2014, students were unable to
complete the MedWatch form electronically as designed
due to technology issues in the classroom. Instead of
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completing forms individually, students had to work in
large groups and observe only a few students completing
the forms. Therefore, to ensure adequate exposure to the
MedWatch formprior to future offerings of the course, the
computers in the classroom for PP468 were tested for
functionality prior to class. If Blackboard was not func-
tional, the FDAwebsite was made available as backup. If
the internet was not functional, paper copies of the form
were made available. Students then had the opportunity
to complete the exercise individually for maximum
understanding. Second, while the PIES journal article
evaluation exercise is well designed for analysis of single
clinical trials, its usefulness is less clear when used to
analyze systemic reviews of multiple trials.15 Several
students noted this concern in their comments (Appendix
2), specifically that the differences in students’ abilities
to thoroughly evaluate the articles and lack of prior train-
ing on the method created difficulty in group discussions
while formulating patient care plans with the informa-
tion. The same articles were used for the 2015 and 2016
course offerings but talking points were provided for
section facilitators to address these concerns and guide
the students through evaluation of the PIES process as
part of the group discussion. Of note, theMedWatch form
and the IFAT cards were not used in the spring 2016
offering of this course in favor of an activity focusing
on health literacy.

As the college undergoes a curricular revision
(currently in process), faculty members are seeking crea-
tive teaching techniques that better prepare students for
careers after graduation, and the approach to this course
module has been offered as an example to pharmacy
practice, pharmaceutical sciences, and pharmacology/
toxicology faculty colleagues interested in revising their
traditional approaches. However, these exercises are not
solely useful as part of pharmacy education. The panel
discussion between faculty members and the interactive,
group discussion techniques used in PP466 can be suc-
cessfully applied to all large classrooms for essentially
any lecture content. Notably, new guidelines or recom-
mendations emerge every few years formany disciplines
and specialties, and faculty members are faced with the
task of reworking instructional materials while present-
ing multiple perspectives. Application of these tech-
niques not only allows students to distinguish between
various recommendations, but they also allow students
to visualize how a specialist would navigate what can be
overwhelming and conflicting data.

Several limitations to this study exist. The most sig-
nificant limitation is the lack of baseline data from prior
course offerings, specifically audience response system
and question-level examination data, to definitively dem-

onstrate an improvement with this innovation. Also, these
significant changes were implemented the first year that
the authors taught this disease state module, and many of
the methods employed were new to both courses, thereby
preventing a direct comparisonwith previous years. How-
ever, there was sufficient literature to support the use
of active learning and guide student application of con-
tent, and the ACPE Standards emphasize the use of these
techniques. Therefore, the authors believe that the inno-
vation was a worthy endeavor and can be used as a tem-
plate for others seeking to diversify their pedagogical
approaches.12,13 Secondly, the authors were unable to
evaluate long-term retention of content, which is the goal
of increasing active learning and engagement. This study
focused on course-level performance and engagement,
so future studies would be required to demonstrate that
this innovation leads to improved application in future
courses or experiential rotations. Finally, students did
not receive training on the PIES method prior to class,
which likely inhibited their ability to maximally use the
tool. Although additional student instruction regarding
the PIES method has been considered, discussions are
ongoing about the optimal literature evaluation method
for the new curriculum at the college, and future itera-
tions of this innovation will likely implement the se-
lected method with standardized training across multiple
courses.

CONCLUSION
Extensive literature in recent years has guided edu-

cators away froma traditional didactic lecturemethod and
into the use of more innovative approaches to present
complicated content.14,16-18,20-30 The ability to transition
from rote memorization to application in the clinical set-
ting can be enhanced by faculty modeling and increased
student engagement. In redesigning the dyslipidemia
module, the authors attempted to demonstrate how the
didactic content could be applied in multiple situations
that the students will encounter in the course of their
careers, specifically: interactions with other health care
professionals (panel discussion in PP466); determining
appropriate treatment for a specific patient (Hour 4 of
PP466 and Part 1 of PP468); evaluating literature for ap-
plication to a patient case (Hour 3 of PP466 and Part 1 of
PP468); reporting adverse events to appropriate entities
(Part 2 of PP468); and working in teams to develop a
drug therapy plan (Hour 4 of PP466 and all of PP468).
The positive student reaction and performance indicated
that they were engaged in the exercises and used the op-
portunity to enhance understanding of thematerial, so that
they will be better equipped to apply the knowledge that
they have gained to their professional lives as
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pharmacists. Overall, these extensive innovations allow
pharmacy students exposure to the overall management
of this disease state with approaches that can be repeated
in other courses and disciplines to enhance learning.
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Appendix 1. Example of Student-Guided Handout for Hours 3-4 of PP466 (2016)

Hour #3 - Dyslipidemia Panel Discussion

Patient Case #1
PP is a 54-year-old African American male with a past medical history of hypertension, depression and BPH who presents to his
primary care physician’s office for his regular check-up. He has no significant family history, and he does not smoke. His blood
pressure at the office is 150/74which he states is normal for him since he started lisinopril.HisBMP,CBC,LFT andTSHare allwithin
normal limits. His lipid panel is as follows: TC 270, HDL-C 42, TG 282, LDL-C 172. How should this patient be treated?

ATP III
Primary target of therapy: _____________ Secondary target of therapy: _____________
What are his LDL goal-modifying risk factors?
What is his 10-year risk of a coronary heart disease event (Framingham Risk Score)?
What are his goals of therapy? Primary: ________ Secondary: _________
How much LDL-C reduction will this patient require to get to goal?

2013 ACC/AHA Blood Cholesterol Guideline
Primary target of therapy: _________________
What is PP’s goal of therapy?
What major statin benefit group does PP belong to?
Does he qualify for high-intensity statin therapy or moderate-intensity statin therapy?

NLA Recommendations (Parts 1-2)
Primary target(s) of therapy: _____________ Secondary target of therapy: _____________
Is the patient in a high-risk or very high-risk patient group?
What are his major ASCVD risk factors? (hint: see LDL goal-modifying risk factors above)
What is his 10-year risk of a coronary heart disease event (Framingham Risk Score)?
What is his 10-year risk of ASCVD (Pooled Cohort Equations)?
What risk category is this patient in (very high, high, moderate, or low risk)?
What are his goals of therapy? non-HDL-C: ________ LDL-C: _________
How much LDL-C reduction will this patient require to get to goal?

Drug Therapy Plan:

American Journal of Pharmaceutical Education 2018; 82 (7) Article 6317.

798

 b
y 

gu
es

t o
n 

M
ay

 2
3,

 2
02

3.
 ©

 2
01

8 
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


Appendix 2. Selected Comments from Evaluations of the Innovations in PP466 and PP468

PP466 PP468

Student
Comments

“Dyslipidemia discussion really helped me
learn the material. Continue this way in the
future.”

“I hope there are more such activities that combine didactic and
hands-on learning!”

“Worksheets and class discussions were very
creative and helpful in understanding
content.”

“I liked that this case was effort based and the focus was more
on the activities in class. This is opposed to having many
graded high stakes activities. I like ‘doing to learn’ activities
where I can focus on learning rather than trying to be
‘perfect’ to get a good grade. It takes the pressure off and
makes it a much more positive learning environment.”

“The handful of cases provided were helpful
and other professors should do the same to
give a more practical application for our
knowledge.”

“The discussion of the patient cases helped me understand the
class notes better because my group was able to help me.”

“Very well organized, developed and
delivered”

“I enjoyed the discussion of the cases, because hearing other
viewpoints and takes on the studies was helpful.”

“It was SO helpful to show comparisons of the
guidelines as well as the steps to
approaching a patient case in general!
Please continue to do this for future years
because it was a wonderful idea for in-class
application of knowledge.”

“It was interesting to hear what articles the other students in my
pod read and to work together in determining a rationale for
the specific patient case presented in class.”

“I liked how we spent the end of the week
doing cases. It really helped bring the
material together and explained the
information well. Slides were easy to
understand.”

“I would have liked the PIES chart to be explained in a prior
class so I had a better understanding of what went into each
category. I thought that I had filled mine out correctly, but
upon discussing with classmates, some of us felt different
pieces of information went into the categories.”

“Since not all of the articles were clinical trials, it made the
PIES table difficult to complete (eg, CoQ10 article was
a review of several studies and therefore did not have
a defined patient population). Discussion of the article with
members of other pods who read the same one was however
helpful.”

Faculty
Comments

N/A “What a wonderful lesson plan (ie, PIES, pt scenarios, etc.) you
built for this case. I was so impressed with how engaged all
of my students were during every single step and how
prepared they were during the facilitated discussion! With
no exaggeration I can tell you we had a blast!”

“I have not had my students ever debate what’s best for the
patient like they did today during the article discussions
based on their PIES assignment. It was such a proud moment
to hear them really discussing what the article’s study
methodology was, what the patient’s characteristics are, and
how to best apply the evidence to their patient. This activity
finally achieved the goal of student debating on patient’s
care. Thank you for all your hard work in developing this
activity.”
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