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Abstract 1 

Background and purpose: To redesign and align the required population health and 2 

disease prevention courses in the state’s two colleges of pharmacy with a longitudinal, case-3 

based, active learning curriculum.  4 

Education activity and setting: Both colleges of pharmacy in the state require their first-5 

year pharmacy students to complete a population health and disease prevention course. Two 6 

faculty from each university met bi- weekly via videoconference or telephone to: (1) develop an 7 

integrated, longitudinal, case-based curriculum with lecture/didactic/case-based materials and (2) 8 

identify and implement an evaluation plan. This course curriculum was designed to apply a 9 

Problem Based Learning and Team Based Learning approach to the Clinical Prevention & 10 

Population Health Curriculum Framework, developed by the Healthy People Curriculum Task 11 

Force. 12 

Findings: Course evaluations, in addition to a knowledge and attitude survey, were used 13 

to analyze the outcomes of this curriculum. The improvement in course evaluation scores and 14 

student survey results has remained consistent over the two years the course redesign has been 15 

implemented. Students’ written comments have also remained overwhelmingly positive over the 16 

two-year implementation period. 17 

Summary: A longitudinal case-based curriculum for teaching disease prevention and 18 

population health to pharmacy students was found to be an improved methodology for teaching 19 

these topics. Although there were challenges in implementing the curriculum across two separate 20 

institutions, the overwhelming result was positive for both schools, faculty members, and their 21 

students.    22 
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Background and purpose 1 

 The Center for the Advancement of Pharmacy Education (CAPE) Educational Outcomes 2 

identifies patient-centered care as a fundamental student educational outcome.1 As part of this 3 

learning objective, students must be prepared to integrate clinical information with subjective 4 

patient information to provide care that is tailored to a patient’s needs and preferences, while 5 

being cognizant of the patient’s social determinants of health. Moreover, numerous studies that 6 

have evaluated the relationship between empathy and health outcomes have demonstrated that 7 

empathy is associated with improved clinical disease outcomes.2,3,4,5 Accordingly, it is essential 8 

that pharmacy students, as future healthcare providers, are able to understand the complexities of 9 

each person, to respond empathetically, and to recognize that the patient’s circumstances are of 10 

enormous consequence to the development, treatment, and outcomes of health conditions.    11 

 Team-based learning has been successfully used in pharmacy, medical, and other health 12 

education curricula; however, there are no examples in the published literature of using team-13 

based learning as a methodology for teaching population health.6,7,8 Given the need for students 14 

to be able to identify, understand, and tailor their care to a patient’s social determinants of health, 15 

an adjusted team-based learning strategy could be utilized to assist students in learning about, 16 

applying, and responding in a simulated environment that can then be utilized throughout their 17 

careers.  18 

Educational activity and Setting 19 

 Both colleges of pharmacy in the state of Arizona separately required a two-credit public 20 

and population health course. As the respective coordinators for this material at each institution, 21 

two faculty members met bi-weekly over a 12-week period via telephone or Skype to identify 22 

topics common to both courses as well as additional topics for inclusion based on review of 23 
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published literature. The overall course schedule and topics were based on the Clinical 1 

Prevention & Population Health Curriculum Framework, developed by the Healthy People 2 

Curriculum Task Force.9 The faculty collaborators undertook their course redesign by applying 3 

the principles and framework developed by L. Dee Fink, and described in her text: Creating 4 

Significant Learning Experiences in College Classrooms.10 It was of utmost importance to the 5 

faculty members that the teaching and learning activities be aligned with the learning goals and 6 

with the student assessment of mastery as outlined in this book. Fink suggests using three major 7 

phases for planning an integrated course design: 1) building strong primary components; 2) 8 

assembling the components into a coherent whole; and 3) finish important remaining tasks. The 9 

faculty collaborators undertook activities in each of these phases in the order described by Fink. 10 

Using Fink’s approach to course design, and in order to address the learning objectives, the 11 

faculty collaborators determined the best approach to reaching these goals would be to use one 12 

hour of lecture/didactic learning and one hour of team and case-based learning (Tables 1 and 2). 13 

Learning objectives for each topical module were developed along with didactic materials, 14 

including lectures and PowerPoint presentations that were designed for each faculty member to 15 

present during the first hour of each class.  Based on the life course framework approach 16 

developed by the Health Resources and Services Administration’s Bureau of Maternal and Child 17 

Health, the faculty members developed five distinct families, composed of 1 or two parents and 18 

children, with different racial, ethnic, and socioeconomic factors.11 Students, in groups of five, 19 

each selected one of the five families to follow throughout the course. Each week, additional 20 

topically relevant information about each family was provided along with questions related to the 21 

topic which directed students to reflect on potential activities to address population and public 22 

health concerns of the family.  Students were then asked to present their family to their group 23 
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and to discuss potential options for treating their families’ needs and conditions. The student 1 

team assignments remained the same throughout the course and each student was assigned to the 2 

same family each week. The cases were longitudinal in nature, in that additional lecture-topical 3 

facts were provided about the family each week, and students followed the same family 4 

throughout the course. Family case assignments required each student to individually identify the 5 

issues for their family, develop a plan for the family regarding the health promotion and disease 6 

prevention aspect of the topic, and present their family case and plan to their group for feedback 7 

and discussion. Although students worked collaboratively in teams, their individual responses for 8 

their weekly family case were submitted to the faculty instructor and graded separately. 9 

Additionally, student mastery of learning objectives for the course was assessed using four 10 

reflective writing assignments that required students to synthesize and analyze course topics 11 

from a personal and professional perspective to demonstrate mastery of the core course topics. 12 

Final course grades were determined by in-class case assignments (40%) and written reflection 13 

assignments (60%). This project was deemed to not need Institutional Review Board approval by 14 

both participating institutions, as the project did not meet the definition of “research” or “human 15 

subject”.  16 

Findings 17 

On average, each institution has enrolled approximately 115 students and 160 students, 18 

respectively, in this updated course annually since 2015. Mastery of learning objectives at each 19 

institution was evaluated through grading individual responses to family case assignments, as 20 

well as student reflective writing on standardized prompts with a standardized rubric. While the 21 

family cases allowed students to assess their own specific family, group discussion as well as 22 

classroom discussion allowed for students to differentiate between family cases with different 23 
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social determinants of health. The reflection prompts allowed students to synthesize their own 1 

thoughts regarding not only their assigned family, but the other families in their group, along 2 

with the application of the course concepts and topics in their future career as a pharmacist.  3 

In addition to reviewing student qualitative feedback, comparisons in teacher course 4 

evaluations (TCEs) scores before and after the implementation of the jointly developed 5 

curriculum were utilized to determine the impact on educational outcomes, student performance, 6 

and student satisfaction. TCEs were reviewed to compare each individual institution’s change in 7 

scores for the year before and the two class cohorts for the revised, bi-institutional, case-based 8 

population health curriculum.  Overall, the course and teaching evaluations demonstrate 9 

significantly improved scores across all measurements at Institution A. Scores increased more 10 

than a full point relative to teaching effectiveness and instructor comparison to peers. Similarly, 11 

course evaluations relative to the use of active learning strategies, overall ratings improved by 12 

0.75 and 1.08 over the three years of implementation of the case-based approach, reflecting the 13 

use of problem based longitudinal family cases. Additionally, students reported higher scores for 14 

critical thinking regarding the course concepts and increased interest in the course subject matter; 15 

and these gains persisted across the three years of implementation. While the improvement is not 16 

as dramatic at Institution B, the improvement in the students’ report of effective teaching 17 

methods reflects positively on the change in curriculum and delivery method implemented as 18 

part of the bi-institutional, case-based approach. Additionally, the overall course rating is 19 

impacted at Institution A since the case based modules for public health are embedded in a 20 

course with an individual prevention module.  See Tables 3 and 4 for course evaluation prompts 21 

and scores for 2015 (pre intervention) and 2016-2018 (post intervention).   22 

Discussion 23 



Short Communication 
 

7 
 

 The two colleges of pharmacy in the state of Arizona collaboratively developed a 1 

longitudinal, case-based curriculum for teaching disease prevention and population health to first 2 

year pharmacy students. The implementation of this course redesign has been successful based 3 

on increased course and teaching evaluation scores, as well as student feedback. While the 4 

authors believe that the course redesign has proven to be effective and innovative, each year the 5 

faculty meet once the course has ended to review course evaluations, as well as student self-6 

assessments of CAPE Outcomes mastery. In addition to this quantitative and qualitative data, the 7 

faculty also review any noted “hiccups” from any particular lecture, case assignment, or 8 

reflection prompt for improvement or revision. Based on this information, course lecture 9 

materials, case assignment prompts, and/or reflections prompts may be adjusted across both 10 

institutions to maintain alignment. Additionally, each year prior to the offering of the course, any 11 

updated information such as statistics, new or revised governmental policies, or guideline 12 

material is updated in the lecture presentations and PowerPoint slides. Another strategy is that 13 

the faculty who teach in the course are very active in public health associations, both locally and 14 

nationally, and based on the availability of new materials that could be utilized in the course, the 15 

faculty regularly meet to discuss inclusion within the course.  16 

 The faculty who developed this course redesign have found that the main resources 17 

needed are physical space, time, and applicable content expert speakers. The space needed would 18 

hold the number of students enrolled in the course with room to move in order to gather into 19 

groups for the second portion of the course. At both colleges currently teaching this course, 20 

students sit at long tables and move their chairs for the active learning portion of the course to 21 

meet in their groups. The time needed would be related to the actual course time within the 22 

curriculum, development of the lecture materials and cases, and the time related to grading 23 
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student work. First, each college involved in this program currently offers the course in a two-1 

hour block within the course schedule. The authors believe that the course could be offered in 2 

two one hour blocks; however, this timing may make it slightly more difficult for students to 3 

apply information in the second hour. Moreover, the faculty believe that it is helpful to review 4 

the material and immediately apply the material for more in-depth mastery and understanding.  5 

There is a significant amount of time needed to develop the lecture material, cases, and reflection 6 

prompts; however, most of this is required within the development and first offering of the 7 

course. After the first offering, some adjustment is needed; however, this is minimal when 8 

compared to the initial development time. The current curriculum utilizes publicly available 9 

information for lecture and the only cost to the course for teaching resources is the upfront cost 10 

of purchasing the documentary series Unnatural Causes DVD. When considering the cost of 11 

faculty time in the development of the updated course, using the 2016-17 American Association 12 

of Colleges of Pharmacy average full-time faculty salaries for the assistant professor rank, was 13 

calculated at $51 per hour.12 As the two faulty met bi-weekly in the planning stage for 14 

approximately 2 hours at each session for a total of 12 hours, the cost of faculty time is 15 

approximately $1224. The faculty work to prepare the course lecture materials and handouts 16 

outside of the weekly phone calls and/or Skype sessions was approximately the same amount of 17 

time, resulting in a total cost for all faculty time of $2448 to develop the new course curriculum 18 

and supporting materials. Lastly, the amount of time needed to grade the student work cannot be 19 

overlooked or understated. Depending on the number of students enrolled in a course, the 20 

individual in-class exercises as well as the utilization of student reflections rather than exams, 21 

can take an extended amount of time to review and grade with useful feedback for student 22 

improvement and mastery. For the two colleges currently teaching this curriculum, only one 23 
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faculty member at each school grades their respective student outputs. No teaching assistants or 1 

others are utilized to assist with grading, which is an enormous investment of faculty time.  2 

Summary 3 

Teaching population health and disease prevention utilizing a longitudinal, team and 4 

case-based curriculum is a truly innovative approach. The approach allows for application of the 5 

material covered and has demonstrated improved satisfaction and a method to meet ACPE 6 

curriculum standards. This approach could easily be adjusted and adapted to any pharmacy 7 

program, health professions program, or organization. The curriculum could also be used in an 8 

interprofessional course, by ensuring that the student teams are made up of students from 9 

different disciplines.  10 

11 
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 1 

Table 2. Map of Fink’s Taxonomy to course learning activities and assessment methods 2 

Taxonomy Definition Learning activity Assessment tool/method 
Foundational 
knowledge-  

Understand and remember 
learning (facts, terms, 
formulae, concepts, 
principles) 

Key information conveyed 
through didactic lecture and 
included PowerPoint 
presentations), readings  

Open-ended discussion 
questions in lecture 
 
 

Application  Thinking: critical, creative, 
practical- problem 
solving/decision making 

Longitudinal family cases 
Family case small group 
discussions 
 

Individual family case 
assignment 
CAPE outcome  

Integration  Making connections, finding 
similarities or interactions 
among and between ideas, 
subjects, people 

Longitudinal family cases 
Family case small group 
discussions 
Large group debrief 
Reflective writing 
assignments 

Individual family case 
assignments 
Reflective writing 
assignments 
CAPE Outcomes pre/post 
survey 

Human 
Dimensions  

Learning about and changing 
oneself. Understanding and 
interacting with others 

Longitudinal family cases 
Small group discussions 
Large group debrief 
Reflective writing 
assignments  

Individual family case 
assignments 
Reflective writing 
assignments 
Empathy and Social 
Justice/Advocacy pre/post 
survey 

Caring  Identifying/changing one’s 
feelings, interests, values 

Longitudinal family cases 
Small group discussions 
Large group debrief 
Reflective writing 
assignments 

Individual family case 
assignments 
Reflective writing 
assignments 
Empathy and Social 
Justice/Advocacy pre/post 
survey 

Learning how 
to learn-  

Becoming a better student,  
Learning how to ask and 
answer questions, Becoming 
self-directed learner 

Longitudinal family cases 
Small group discussions 
Large group debrief 
Reflective writing 
assignments 

Individual family case 
assignments 
Reflective writing 
assignments 
Empathy and Social 
Justice/Advocacy pre/post 
survey 

 3 

 4 

 5 

 6 

 7 

 8 

 9 
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Table 3. Institution A: Teacher Course Evaluation 2015-2017 (Response Rate) 1 

Prompt Pre-Intervention 
2015 

Post-Intervention 
2016                  2017 

 
2018   

 N=20 (19%)* N=85 (71%) N=94 (87%)               N=133 (93%) 
Teaching effectiveness 3.2 4.3 4.5 4.6 

Instructor comparison (to peers) 2.8 4.1 4.1 4.1 

**Overall course rating (This includes the overall course 
which included a clinical preventative health module as well 
as the co-developed population health module) 

2.6 3.3 3.5 3.9 

Usefulness of in-class meeting activities N/A 3.7 4.1 4.4 

Instructor helps me learn by using active learning strategies 3.4 4.2 4.6 4.5 

Instructor challenges me to think more critically about the 
concepts related to this course 

3.1 3.9 4.5 4.5 

The instructor inspires interest in course material 2.9 3.5 4.5 4.5 

*Response rate is partly the result of a college-wide shift to an on-line Teacher Course Evaluation system  

** Overall course rating includes additional module for individual patient prevention.   

 

  2 
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 1 

Table 4. Institution B: Teacher Course Evaluation 2015-2017 (Response Rate) 2 

Prompt Pre-Intervention 
2015 

Post-Intervention 
2016                  2017 

 
2018 

 N=115 (84%) N=109 
(73%) 

N=122 
(75%) 

N=108 
(70%) 

The instructor explained concepts clearly. 4.8 5.0 4.9 4.9 

The instructor used effective teaching methods. 4.8 4.9 4.9 4.9 

The instructor interacted with students in a respectful, 
professional manner. 

4.8 4.9 4.9 4.9 

The instructor was knowledgeable in the subject area. 4.8 4.9 4.9 4.9 

Overall, I rate the instructor highly.  4.8 4.9 4.9 4.9 

 3 


