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Objective. To assess the integration of problem-based learning and technology into a self-care course.
Design. Problem-based learning (PBL) activities were developed and implemented in place of lectures
in a self-care course. Students used technology, such as computer-generated virtual patients and iPads,
during the PBL sessions.
Assessments. Students’ scores on post-case quizzes were higher than on pre-case quizzes used to
assess baseline knowledge. Student satisfaction with problem-based learning and the use of technology
in the course remained consistent throughout the semester.
Conclusion. Integrating problem-based learning and technology into a self-care course enabled stu-
dents to become active learners.
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INTRODUCTION
The concept of problem-based learning originated in

the 1950s,mainly inmedical schools, such as CaseWestern
Reserve University and McMaster University in Canada.
While business andnursing schoolshave incorporatedPBL
activities into their curriculum for many years, implemen-
tation within pharmacy colleges and schools has only be-
come prevalent in the last decade. Problem-based learning
can be combined with innovative forms of technology to
create unique teaching and learning experiences.

In2010,PBLenhancedwith innovative technologywas
introduced into a Self-Care and Home Diagnostic Testing
course in the School of Pharmacy at Duquesne University.
The required 4-credit course previously had been presented
in a traditional lecture format with PowerPoint slides.

The motivation to incorporate PBL into the course
came from multiple sources, including concerns raised in
a survey of community pharmacy preceptors; a lack of
PBL use at the school, especially in courses with large
class sizes; and recent changes to the North American
Pharmacist Licensure Examination (NAPLEX).

The primary motivating factor was the survey re-
sponses from21 community pharmacy preceptors regard-
ing their experiences with practice experience students
who had completed the self-care course. On the items

regarding students’ patient counseling skills and over-
the-counter medication knowledge, preceptors had given
students an average rating of 2.6 on a 5-point Likert-type
scale (1 being lowest and 5 being highest).

The second motivating factor was the authors’ re-
view of the literature, which found that the use of PBL in
pharmacy education, and especially in self-care courses,
was limited. Implementing this type of learner-centered in-
structional design with a large number of students, had only
been attempted by a fewcolleges and schools of pharmacy.2

WhenPBLwasused, itwas implementedonamuch smaller
scale, such as in laboratory or practicum settings.3-5

The final motivating factor was updates made in
March 1, 2010, to the NAPLEX blueprint to include
a competency (3.2.4.)6 stating that students will be able
to “recommend and provide information regarding the
selection, use, and care of medical/surgical appliances
and devices, self-care products, and durable medical
equipment, as well as products and techniques for self-
monitoring of health status and medication conditions.”
Thus, to pass the national licensure examination, phar-
macy students must be competent in self-care.

Adding PBL activities to the self-care course would
also address the Accreditation Council for Pharmacy Ed-
ucation’s requirement to integrate active-learning strategies
into courses.1 The 5 learning goals for the revised PBL self-
care course are listed in Table 1 along with the teaching and
learning methods used to achieve and assess these goals.
This paper describes development and implementation of
the revised course and the associated outcomes.
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DESIGN
The Self-Care and Home Diagnostic Testing course

was a required 4-credit course offered in the second (P2)
year of the school’s doctor of pharmacy (PharmD) curric-
ulum. Typical student enrollment fluctuated between 150
and 180 students. The course previously had been taught
in the typical“socratic”method.Studentsattended50-minute
PowerPoint lecture 4 times aweek. The PowerPoint slides
included detailed information about the self-care topic
that was discussed and students were able to print out
partially completed handouts that they were expected to
fill in during the lecture.

A PBL, student-centered teaching philosophy was
developed for the self-care course. Technology skills, prev-
alent among nearly all students in the early 20s age group,
were targeted. The key was to combine the problem-based
learningmethodwith innovative technology in away to not
only excite the students about this newway of learning, but
to also encourage them to want to continue to learn and to
learn how to learn (metacognition) long after the conclu-
sion of the class (life-long learning).

Problem-based learning was integrated throughout
the entire 15-week course requiring the entire course to
be redesigned and redeveloped. A few self-care topics
(Home Testing Kits, Botanical and Nonbotanical Natural
Medicines, and Dermatologic Disorders) that contained
subsections and thus were too complex to present in a
PBL format were still delivered in lecture format (using
PowerPoint).

The introductory lecture on PBLwas essential. Most
students were not familiar with the term and those who

were had an incorrect interpretation of PBL.Most students,
when asked what PBL was, stated that it was reviewing
cases after attending a lecture. The difference between true
PBL and case-based reviews was discussed. A video tuto-
rial of the instructor presenting a sample PBL session was
posted for the students to view. At the end of this prepa-
ration, students were adequately prepared for the first
PBL case.

Cases were created using several methods. Some
cases were created based on real encounters by the author
or other colleagues from a traditional community phar-
macy setting. Some were based on published cases in
textbooks or online and modified for the purpose of the
class. Others were original cases developed specifically
for a PBL environment. To preserve the integrity of these
cases for use in future classes, various forms of information
could bemodified to make the case unique (eg, modify the
age, disease states, or other medications that the patient is
on, add another concomitant self-care condition).

Studentswere randomly assigned to 28 groups of 5 or
6 students using theAdvancedGroupManagement tool in
Blackboard (Blackboard Inc.,Washington, DC). Because
of the unfavorable physical layout of the stadium-style
lecture hall, a seating chart was devised.

All students were required to have a laptop or iPad
and a personal digital assistant (PDA) or mobile device
upon entering the professional phase of the pharmacy
curriculum. In this course, students used a laptop or iPad
to complete pre- and post-case quizzes in Blackboard.
Students also downloaded the eBook Handbook of Non-
prescriptionDrugs to their laptops andused it as a primary

Table 1. Teaching and Learning Methods Used to Achieve the Learning Goals for a Self-Care Course

Learning Goals Teaching and Learning Methods

Assess a patient’s health status, medical problems, and current practice in
self-treatment including nonprescription and prescription medications,
dietary supplements, and other self-care measures.

Pre- and post-quiz
Case presentation (written and oral)
Group assessment
Individual examination
Mini-lecture

Determine whether self-care and/or self-treating and monitoring
are appropriate.

Pre- and post-quiz
Case presentation (written and oral)
Group assessment
Individual examination
Mini-lecture

If appropriate, recommend safe and effective self-care measures, taking into
account the patient’s treatment preferences.

Pre- and post-quiz
Case presentation (written and oral)
Group assessment
Individual examination
Mini-lecture

Identify reputable sources for self-care information. Case presentation (written and oral)
Work collaboratively within a group. Case presentation (written and oral)

Self and peer evaluation
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reference when looking for information related to the path-
ophysiology, clinical presentation, nonpharmacologic ther-
apy, and/or pharmacologic therapy of a self-care condition.
Students were also required to have access to the mobile
electronic resource Epocrates Essentials either from a
PDA or mobile device. Finally, a laptop or iPad was used
to gather information pertaining to the PBL case and to
prepare the case for electronic submission.

Each PBL experience was designed to be completed
within a 4-day block (Table 2). At the beginning of each
PBL experience, students completed a pre-case quiz for
which there was no preparation.

Students were not given a traditional lecture or any
information pertaining to the self-care topic prior to the
patient case presentation. Instead, after all students com-
pleted the pre-case quiz, the patient case presentation
began. All of the groups were presented with the same
PBLcase. The casewas not presented in the typical paper-
based bullet-point format. Instead, animated computer-
based virtual patients that moved and expressed emotions
were developed using VoxProxy (Right Seat Software,
Inc., Golden, CO) software. These patients also talked us-
ing Microsoft speech engines. Patients were programmed
to have language barriers, some to have physical disabil-
ities (eg, hard of hearing, vision difficulties), and others to
have challenging personality traits: mean, impatient, and
forgetful. Students were able to interact with the patient by
asking questions. The virtual patient was projected on the
lecture hall screen. The patient made leading comments
such as, “Can you help me? I have been coughing for the
last few days and I feel miserable.” At this point the stu-
dents, sitting in their groups, formulated a list of questions
they would ask the patient. After a period of time, the stu-
dents were able to ask the patient questions. Some patient
responses were preprogrammed, however, the software
allowed for the instructor to quickly enter an “on demand”
response if a student asked a question that was not part of
the original programmed script.

Students worked on their cases using the PBL
method on days 2 and 3. Students had to decide what they

already knew, what they did not know, and what refer-
ences they would use to research the self-care topic to
ultimately develop a treatment plan for the patient. The
instructor was no longer the “sage on the stage” but
rather a facilitator for the groups. The instructor walked
around the lecture hall during the class period and inter-
acted with all of the groups, listening to their discus-
sions and offering guidance if the students were “off
track.” A discussion board in Blackboard was devel-
oped for each group in the event that additional work,
outside of class,was necessary. Students used a template
based on the QuEST/SCHOLAR method to prepare
their case.7 Each group had to upload the completed
document to Blackboard by 11:00 PM on the night before
the case presentation.

On day 4 of each PBL case, the instructor adminis-
tered a post-quiz and then each groupwas randomly chosen
to present a part of the patient case they had researched to
the entire class. Interspersed throughout the case presenta-
tionsweremini-lectures to ensure that students had learned
the foundational knowledge of the self-care topic. How-
ever, students were responsible, as is the ultimate goal of
problem-based learning, for all of the content associated
with the self-care topic.

After the conclusion of the case presentations in
class, the instructor converted all documents uploaded
to Blackboard to PDF files, downloaded them to an iPad,
and used iAnnotate to evaluate each case and provide
formative feedback directly on the document. These cases
were uploaded to the discussion board in Blackboard for
the groups to review.This feedbackwas providedwithin 1
week of case submission.

EVALUATION AND ASSESSMENT
The students’ baseline knowledge level of the self-

care problem to be covered was established prior to com-
mencing each PBL case by administering a pretest using
the Blackboard Assessment tool. Pre- and post-case quiz
scores were analyzed using a paired t test for each of the
28 groups. The post-case quiz scores were significantly

Table 2. Description of the Problem-based Learning Process

Day What Students Are Doing What the Instructor Is Doing

1 Pre-case quiz (Blackboard) Patient case presentation
Ask the patient questions

2 Case work-up Facilitate discussion within groups
Ask additional questions, if necessary Answer questions

3 Case work-up Facilitate discussion within groups
Ask additional questions, if necessary Answer questions

4 Post-case quiz (Blackboard) Mini-lecture
Case presentation and discussion
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higher than the pre-case quiz scores for every PBL case
covered in the course (p , 0.05).

Three group assessments were administered to stu-
dents during the semester. Each groupwas presented with
a unique case during class and was given 50 minutes to
work together to assess the patient, develop a treatment
plan, and decide how to counsel the patient. This format
was similar to the template that each group completed
during the PBL cases. Table 4 shows the average scores
for each group assessment. A rubric for grading the group
assessments was not developed. As long as the group
defended their choices and cited evidence supporting
those choices, they were given full credit.

Three examinations were administered to students
during the semester, 1 after each of the group assessments.
These individual examinations were given to ensure each
student had gained an understanding of the foundational
knowledge required for the course. The examinations
consisted of multiple-choice or true/false questions. All
students passed all 3 individual examinations.

In order to determine student satisfaction and to gain
feedback regarding this new way of teaching (or learn-
ing),mid-course and post-course survey instrumentswere
posted in Blackboard for students to complete (Table 3).
Students were generally satisfied with the integration of
PBL and technology as is demonstrated by students’ consis-
tent or slightly increased ratings as the semester progressed.

Students, especially those who described themselves
as “hands-on” learners, seemed to enjoy PBL and the
integration of technology. Students also liked the mini-
lectures because information was reinforced.

DISCUSSION
Students were able to use the information gathered

during the PBL process to successfully complete post-
case quizzes. The significant difference between pre-
and post-case quiz scores showed that students were able
to learn basic information on their own and with peer-to-
peer instruction. The instructor was there only as a guide
and not the primary source of information transmission.

This enabled students to actively participate in their own
learning process.

By the third examination, students were more com-
fortable in self-directed learning and were able to ade-
quately prepare for the examination without formal
instruction and relied solely on the PBL method of learn-
ing (Table 4).

Group dynamics were an essential part of the
problem-based learning process as peer-to-peer teaching
can be a powerful tool. To ensure that all groups ran
smoothly and that all students participated, students were
required to complete a self-evaluation and peer evalua-
tion of each group member at the midpoint and end of the
semester. Individual students scores were averaged and
included as part of each student’s final grade.

Consistent student satisfaction throughout the se-
mester was important. When a new learning method or
approach is introduced, students often focus on the nega-
tive aspects and their satisfaction decreases. However,
student satisfactionwas consistent throughout this course,
even increasing slightly, which was a positive outcome.

Limiting factors included the increased number of
students in the class, instructors’ lack of comfort with
teaching some of the material and with deviating from
the traditional use of overhead projectors and PowerPoint
slides, increased time required for class restructure and re-
development, physical classroom limitations (eg, stadium-
style seating, immovable seats), and the various expenses
incurred. More than 1 year was spent researching various
PBL methods and creating PBL cases.

Increased expenses can be attributed to the use of
technology. Additional iPads were purchased so that each
group had at least one iPad to use during the PBL sessions.
Also, software applications (apps) such as Keynote and
Pages were purchased and loaded onto each iPad. The
VoxProxy software also had a cost associatedwith its use.

Future plans include adding more PBL sessions, but
with a modified format. Students seemed to lose focus by
the end of each 4-day PBL session. Future PBL sessions
will be reduced to 2 days with a 2-hour session held the

Table 3. Pharmacy Students’ Opinions Regarding Implementation of Problem-based Learning in a Self-Care Course (N 5 127)

Statement
Mid-semester,

Meana
Final Semester,

Meana

I like the form of learning that we are using in the class (problem-based learning)
more than traditional PowerPoint lecturing.

3.5 3.6

I feel like I am learning more by actively participating in the learning process. 3.6 3.6
I like to use laptops/technology during class. 3.6 3.6
I wish that other classes in the professional pharmacy curriculum used

problem-based learning during class.
3.6 3.6

a 15strongly disagree, 25disagree, 35neither agree or disagree, 45agree, 55strongly agree
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first day and a 50-minute session held the second. This
should give the students adequate time for group discussion,
but will require them to complete out-of-class research. The
community preceptors whose feedback served as part of
the impetus to overhaul the course will be resurveyed, to
determine if there are any significant changes in students’
self-care knowledge and skills.

Any college or school of pharmacy could easily in-
corporate problem-based learning into their curriculum,
with or without technology. While each college or school
will have unique characteristics and challenges (eg, number
of students, technology-related issues, structural barriers),
PBL can be modified to fit any situation. This learning
approach could even be incorporated into courses taught
via distance learning. Patient-case presentations (with the
VoxProxy software) could be recorded as screencasts and
posted in Blackboard or another course management sys-
tem. If the group members could not meet in person, they
could use discussion boards or video-conferencing, such
as Skype.

SUMMARY
The time, expense, and creativity involved in devel-

oping a student-centered problem-based learning self-care
course using multiple forms of technology resulted in

increased student performance and satisfaction. Problem-
based learning, enhanced with innovative technology, is
an exciting way for pharmacy students to become active-
learners in the educational process. Increased scores on
examinations and other forms of assessment, as well as
consistent student satisfaction support this. Problem-based
learning methods and educational technology will con-
tinue to be used and enhanced in this self-care course.
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Table 4. Group Assessment and Examination Results

Average Score Score Range

Group Assessment 1 38.9 35-40
Group Assessment 2 38.6 36-40
Group Assessment 3 39.8 38-40
Examination 1 83.7 55-100
Examination 2 80.2 44-100
Examination 3 87 55-100
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