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Abstract 
Background: One way to incorporate evidence-based teaching into healthcare education is through backward design, a pedagogical 
design process that starts with creating learning outcomes, then moves to assessments, followed by content creation. This study uses 
backward design as a framework to present an applied experience of evidence-based teaching in the design and refinement of an 
introductory drug information course presented in the first year of a traditional 4-year PharmD curriculum. Case Description: In 
addition to backward design, evidence-based teaching methods included scaffolding, pass-fail grading standards, formative 
assessments, flipped classroom, and gamification. Additionally, innovative assessment techniques and teaching activities were 
created. The full evolution of this course, along with student performance, student perceptions, faculty workload and faculty 
experience, are described. Case Themes: Overall, using evidence-based methodologies led to improved organization and enhanced 
faculty and student satisfaction. Data showed students performed well based on both assessment and course averages. Faculty 
workload was substantial during the initial development of the course and was mitigated once structure and organization had been 
better optimized over years of revision. Impact: This report provides a model for others to incorporate evidence-based teaching 
methods into course design in both incremental and large-scale changes. The incorporation of these ideas takes time and work from 
faculty but this effort has the potential to yield improved student learning and perception. Dedication to continuous review and 
revision of developed educational content is encouraged. Faculty found this experience rewarding and felt that it made them better 
and happier educators. 
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___________________________________________________________________________________________________________ 
BACKGROUND 
Throughout the evolution of healthcare, the educational model 
has required more experienced practitioners to pass down their 
knowledge, starting with apprenticeship. As such, healthcare 
professionals are expected to teach as part of their daily 
responsibilities regardless of the audience, whether it be 
patients, persons who the patients trust, students, or 
colleagues.1  To educate effectively, healthcare professionals 
must have a solid foundation in teaching and learning 
principles.1-3 Unfortunately, healthcare professionals often lack 
formal training in these areas.1,4-6 With good intentions, these 
professionals often rely on their own experiences and their own 
training to teach others, perpetuating the misconception that 
common practice is best practice. However, driven by learners 
and technology, education continues to evolve, and while “this 
worked for me” worked at one time, educators must adapt to 
these changes. 
 
The primary role of the educator has evolved from teaching to 
promoting learning.1 The dichotomy of teacher-centered versus  
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student-centered learning is being replaced by a learning-
centered approach, which has three necessary components: 1) 
learning outcomes (i.e., what should be learned), 2) grading 
standards (i.e., how learner achievement of the outcome is 
graded), and 3) assessment (i.e., how learner achievement will 
be tested).  These are key to a learning-centered approach 
because these 3 components set the requirements for and 
assurance of learning.  How well the content is learned is the 
goal, and all other components are a means to this end. In this 
way educators are forced to design educational environments 
that achieve the goal regardless of preference or trend.7 
 
One way this transition can be facilitated is utilizing backward 
design, a pedagogical design process which begins at the end, 
specifically starting with learning outcomes.7-10 In this 
approach, the first step is to determine the knowledge or skill 
the learner must demonstrate by the end of the activity, class, 
course, or curriculum at the standard determined by the 
educator(s). Subsequently, educators build assessments that 
map to those outcomes, followed by content students will 
learn. Figure 1 provides a stepwise approach to the backward 
course design process.7,11 While not new to healthcare and 
pharmacy education, reports on the stepwise implementation 
and practical experience of utilizing backward design are 
limited in the literature.8,9,12 
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The purpose of this case study is to share how the authors 
utilized evidence-based teaching methods to develop an 
introductory drug information (DI) course taught in a pharmacy 
curriculum. Because backward design was the core element of 
course redesign, this report is intentionally organized and 
mapped to each backward design step as defined by Angelo, 
starting with the end goal of learning outcomes and then 
working backward from assessments through content.11 
Additionally, this case study will define and explain the use of 
other educational theories and techniques incorporated into 
the course during redesign.  
 
DESCRIPTION OF THE CASE 
Step 1: Program-Level Learning Outcomes 
Introduction to DI is a 1-credit-hour course taught by a DI 
pharmacy faculty member and librarian in the first year of a 
traditional 4-year Doctor of Pharmacy curriculum at the 
Medical University of South Carolina (MUSC) College of 
Pharmacy. The curricular role of this course is to introduce new 
pharmacy students to the basic concepts of DI. These include 
essential DI resources available to them during their pharmacy 
education and important problem-solving skills used to answer 
DI questions. The course, which was taught via a traditional 
lecture format for several years, was revised using backward 
design when the opportunity to rethink delivery presented 
itself after the dissolution of a distance-education model. 
 
Step 2: Course-Level Learning Outcomes 
Faculty started by identifying four specific course-level learning 
outcomes that were applicable to the role of the course within 
the larger curriculum, achievable by students in the time 
allotted for the course, and appropriate for first-year pharmacy 
students: 1) apply the systematic approach to DI questions13,14; 
2) utilize common and essential DI resources; 3) perform 
literature searches; and 4) provide basic responses to DI 
questions. While these outcomes are fairly broad, they were 
written intentionally. Faculty approached the revision of 
learning outcomes from a generalist perspective rather than an 
expert. Realistically, very few students taking this course will 
choose to go into DI as a specialty. This, combined with the early 
place of this course in the curriculum, caused a vital shift in 
teaching philosophy. Faculty increased focus on developing 
lifelong learning skills as opposed to mastery. For example, an 
earlier iteration of this course had a learning outcome stating 
students would become proficient in using the systematic 
approach to develop responses to DI questions. This was 
simplified to become familiar with the systematic approach and 
develop basic responses to DI questions, eliminating the 
unachievable expectation of proficiency this early in the 
students’ learning experience.  
 
Additionally, the revised outcomes were developed with 
consideration given to the potential for cognitive overload, 
which purports that learning is inhibited when learners become 
overwhelmed if given too much new information or too many 

tasks to complete.15 In previous iterations, faculty tried to 
introduce dozens of DI resources to students in a short amount 
of time. This proved to be detrimental to the learning process 
as students never had time to truly practice with resources 
before moving on to new ones. Anecdotally, teaching so many 
resources added pressure to faculty as well, and reducing 
content has made a better experience for students and faculty. 
 
Step 3: Assessments and Grading Performance Standards 
Following the establishment of course-level learning outcomes, 
instructors determined assessment standards and grading 
standards, that would reflect student achievement.16 The 
assessment standard used a competency-based approach and 
aligned with learning objectives previously determined. The 
course coordinators elected to use the pass/fail grading 
standard.  
 
While the effectiveness of a pass-fail grading system on student 
learning is unsettled, there is support indicating that, for 
healthcare students, a pass-fail approach can reduce stress, 
decrease competition, improve learning enjoyment, and 
improve perception.16-19 Furthermore, thus far, pass-fail 
grading systems have not been shown to adversely affect 
learning outcomes or decrease student motivation to learn. 

Based on these potential benefits and to encourage students to 
focus on learning rather than achieving a grade, instructors 
selected a pass-fail grading system as the standard for this 
course. 
 
Using a competency-based approach to demonstrate student 
ability and aligning with the method of backward design and the 
pass-fail standard, summative assessments were created 
specifically for each course outcome. These four assessments, 
along with the aligned course outcome, subject matter, grading 
mechanism, and the weight of the grade, are listed in Table 1. 
In the interest of easing student burden and stress during 
summative assessments, class is not held the week assessments 
are due. This allows students to dedicate themselves to these 
summative assessments without worrying about grasping new 
content. 
 
Step 4: Summative (Graded) Assessments  
Tertiary resources and systematic approach multiple-choice 
quizzes 
A 20-question systematic approach quiz, includes three short-
answer questions that require students to document 
background questions they would ask any requester, 
specifically “Is this patient-specific or general?”, “What 
resources have you consulted?”, and “What is the urgency?”. 
Seven questions ask students about the responsibility of 
pharmacists to provide DI and steps 1 through 3 of the 
systematic approach. The final 10 multiple-choice questions are 
broken into two cases, with the same premise as the tertiary 
resources quiz cases; these questions focus on application of 
taught concepts via hypothetical scenarios. 
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For the tertiary resources quiz, students answer questions 
about the systematic approach, access appropriate online 
resources, and find basic information (e.g., lab values, dosage 
forms, drug interactions) in those resources. The questions are 
organized into three sections, with 11 stand-alone questions 
and 14 questions asked across two DI question cases. 
 
Both assessments are administered as take-home quizzes in the 
college’s learning management system (LMS). Students are 
instructed to work individually and given between 6.5 and 13.5 
days to complete the quizzes, depending on the academic 
calendar and when events that restrict class from being held, 
like Research Day and Fall Break, occur. 
 
Literature searching video assignment 
Before the final assignment, students record and narrate a 
short, screen-capture video of themselves conducting a 
literature search for a DI question case. This case is the same as 
the final assignment; therefore, students will benefit later 
because they must incorporate the search results into the 
upcoming, high-stakes, written DI question response. This 
advantage is communicated to them to encourage effort. 
Details about this assignment have been published previously.20 
Students receive feedback on their performance via the graded 
rubric and a case-specific video of a successful search that 
summarizes trouble spots observed in student submissions. 
 
DI question response 
The final assignment for the course is to develop a written 
answer to an assigned DI question. This cumulative assessment 
incorporates all content taught throughout the semester. To 
encourage students to complete the assignment, it is weighted 
as 50% of the final grade, meaning students must demonstrate 
competence to pass the class. 
 
Students are individually assigned one of eight case-based 
questions. These are directly answerable using the systematic 
approach taught over the course of the semester. Students are 
provided background information and the ultimate question as 
part of the final case assignment because: 1) they cannot ask 
questions of the hypothetical requester and 2) they have 
performed these processes multiple times during active 
learning sessions. There is also a future opportunity in the 
curriculum for each individual student to collect background 
information from a requester in the second-year health-system 
pharmacy laboratory course.21  For the written DI response 
assignment, students are assessed across multiple elements 
including question categorization, response development, and 
appropriate referencing.  

 
Step 5: Diagnostic & Formative Assessments 
Diagnostic and formative assessments are no or low stakes 
assessments used by educators and students to determine the 
students' starting place in learning (diagnostic) or progress in 

learning (formative). Formative assessments may be used by 
students and teachers to determine areas of strengths and 
weaknesses in content. For students it may confirm areas which 
are understood or require renewed focus, and for teachers it 
may point out content which may need more or less attention 
during class time.  
 
To encourage engagement, students are assigned formative, 
weekly pre-class quizzes throughout the semester and are given 
6.5 days to complete them. Quizzes are participation-based, in 
that students receive credit for completing them regardless of 
providing correct answers. All pre-class quizzes include four 
multiple-choice questions and a fifth “gimme” question (eg, 
“Reviews and guidelines are examples of which type of 
reference?”: A) Tertiary or B) Tertiary). to track completion. 
Between the deadline and class, the LMS releases correct 
answers and feedback to the students, allowing them to 
evaluate their grasp of the content prior to application in class. 
Students earn one point per quiz completion (n = 11) during the 
semester, which accounts for 10% of the students’ final grade.  
 
To encourage students to come to class, the last 10% of the 
students' grade is attendance-based. Though not explicitly a 
formative assessment, attendance is beneficial because skills 
are applied through active learning during class sessions.  
 
Step 6: Learning Activities & Assignments 
Learning activities, defined as specific work that students are 
assigned,7 are organized in two ways, via pre-class content and 
in-class active learning. Active learning improves academic 
achievement, student-interaction quality, perceptions of social 
support, student attitudes, and retention.22  
 
Furthermore, the course is flipped, an overarching educational 
concept in which students are encouraged to take ownership of 
their learning outside of class, contributing to self-directed 
learning.23 Before class, students watch short, interactive video 
lectures between five and 10 minutes in length24-29; each video 
has an associated 1- to 2-page handout. Recording these videos 
(n = 35) took significant effort on the part of the teachers; 
however, research shows that healthcare students retain more 
information when taught using flipped methodology with pre-
class recordings.30 The video length is kept intentionally short 
to maintain student attention and encourage retention of 
content.  
 
Students then complete the weekly formative quiz on 
presented concepts. Whether students view the videos is not 
tracked, but most students learn the value of the pre-class 
content early in the course. Students then apply learned 
information through active-learning class sessions via role 
playing, gamification, team-based activities, and interactive 
discussion (see Teaching strategies, techniques, & tools). 
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Once in class, retrieval practice, which occurs when students 
attempt to retrieve, recall, or reconsider learned information 
from memory, is applied. Rather than “pump and dump,” this 
technique forces students to stop, think, and consider the 
depth of their knowledge of the subject at hand.31 Students are 
consistently asked to recall information they were taught prior 
to class. For example, when the instructor presents a new 
question case and asks for categorization, students must recall 
the possible categories and assign one to the current scenario. 
 
Retrieval practice in this course is enhanced by deliberate 
practice, which is when a student intentionally repeats an 
activity to improve performance. The goal of deliberate practice 
is to improve the learning of basic skills and create automaticity, 
in that students do not need to think as they perform tasks 
which have become rote through repetition. When an activity 
is automatic, students are free to use cognitive resources on 
more complex tasks.32 
 
Finally, students are educated via four cumulative cases spread 
across various pharmacy practice settings (i.e., DI Center, 
community, health-system, clinical) to demonstrate how 
workplace environment can influence DI requests. While the 
questions change each week, the process of exchanging 
information remains the same, compelling students to recall 
information and practice important steps of the systematic 
approach repeatedly. 
 
Step 7: The Content 
Content is presented using a scaffolding methodology, with the 
previously mentioned systematic approach to DI questions as 
the outline for the course (Table 2).13 Scaffolding is an 
educational design principle used to teach material in 
distinguished segments that build on each other to help 
students develop schemata involving new content or a new 
skill. As learners' knowledge matures, educators gradually 
remove support until the learner is independent. This differs 
from independent learning, in which students navigate the 
material alone.33 In theory, well-designed scaffolding can help 
minimize cognitive overload by putting novel information into 
long-term memory for retrieval, therefore allowing for more 
efficient and effective learning. 
 
As this course advances, students are presented with more 
complex tasks and scaffolding is removed. For example, when 
the content is introduced, students are directed by the teacher 
on how to execute specific tasks within a literature search. As 
the semester progresses, students are expected to perform 
these steps independently and without direct oversight from 
educators. When combined with retrieval and deliberate 
practices, students become more independent and require less 
support from their teachers. As another example, students 
learn to ask the same set of background questions (step 2 of the 
systematic approach) repeatedly when encountering example 
DI questions throughout the semester to induce automaticity. 

As the course progresses, educator support is removed by 
decreasing the prompts on the questions students should ask. 
 
In this course, students typically engage with three pre-class 
lessons per week, which are mapped to the upcoming session’s 
activity. For example, during Week 1, students learn about 
background questions, categorization, and ultimate question 
development. The formative assessment asks students 
questions that will be asked in class, preparing them to 
participate. Subsequently, students work through scenarios in 
class and apply pre-class information. In Week 1, the teacher 
roleplays the requester, and the students act as the pharmacist 
receiving the question. Students ask background questions and 
receive answers, categorize the question, and develop an 
ultimate question, while the educator provides feedback 
throughout the interactive discussion. 
 
Step 8: Teaching Strategies, Techniques & Tools 
For the active-learning class sessions, teachers created a 
worksheet to be completed by the students before class. Each 
class session was developed by the course coordinator or the 
librarian, and the individual teacher dictates which active-
learning technique is used. In addition to role playing, active-
learning sessions are taught via interactive presentations where 
teachers and students access and demonstrate online 
resources. During these sessions, which are never lectures, 
students are encouraged to participate with rewards and 
positive feedback. 
 
Another major tool used during class sessions is gamification, 
an active-learning technique that incorporates game design 
aspects to improve learning, rather than provide 
entertainment. Gamification has been organized into a 
conceptual framework, in which nine attributes are defined.34 
Of these nine, “assessment” (eg, using scoring or rewards 
during games) and “conflict/challenge” (eg, using competition 
during games) are the most widely studied; however, all 
aspects of gamification in healthcare education have been 
shown to improve student satisfaction and/or learning 
outcomes.34 Faculty used both assessment and 
conflict/challenge attributes in this course while playing the 
following games once per semester: Poll Everywhere individual 
trivia game,35 crossword puzzle,36,37 escape room,38-40 bingo,41,42 
and bar/pub trivia. Students are provided with the opportunity 
for prizes, such as food vouchers, school supplies, and candy for 
participation (eg, assessment) or winning (eg, 
conflict/challenge) depending on the game.  
 
Step 9: Course & Teaching Evaluation/Program Review 
The course is consistently evaluated after each iteration, both 
through voluntary anonymous student evaluations required by 
the university and a course-specific feedback survey that 
students must complete to access the final assignment. Survey 
results are reviewed by course coordinators and identified 
themes are discussed. 
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Faculty also communicate during the semester, documenting 
potential adjustments noticed as the course is taught. For 
example, faculty saw the escape room game was too short or 
too long depending on the ability of the student group. To 
resolve this, faculty plan to stop the game at set times and ask 
students to demonstrate their solutions. 
 
While this case study presents the current version of this 
course, it took seven years to move from a traditional lecture 
model to a flipped classroom while incorporating these various 
pedagogies. The evolved version of the course was developed 
using student feedback and the authors’ deeper understanding 
and personal reflection of evidenced-based teaching practices. 
Changes were made incrementally and continuously evaluated, 
both formally and informally, as the backward design process 
requires. Major changes during the evolutionary process are 
presented in Table 3 to help educators envision course 
redesign. 
 
ANALYSIS OF THE CASE 
Evaluation of student performance and perception 
Data from the 2021 and 2022 course offerings are presented 
because these are the most consistent iterations that occurred 
post-pandemic. Both years were conducted in-person and used 
the course design presented in this report. Outcomes collected 
include student performance, student perception, and faculty 
workload. Performance data from course assignments and 
overall course average were summarized using descriptive 
statistics.  
 
Student perception data were generated from two data sets: 1) 
the optional University-mandated student evaluation surveys 
of the course and educator and 2) the incentivized course-
specific feedback surveys. These data sets were summarized 
using descriptive statistics. 
 
Statements from the University-mandated survey requested a 
response of 1 to 5 on a Likert scale, with 1 representing strongly 
disagree and 5 representing strongly agree. The course-specific 
feedback survey was written by faculty and designed for 
quality-improvement purposes. More specifically, the 
percentage of pre-class videos watched (0-25%, 26-50%, 51-
75%, or 76-100%), and provided an open comment opportunity 
(data not provided here). This survey was not anonymous, 
though the LMS withheld student names when responses were 
downloaded. In other words, students knew their names were 
attached to submissions, but faculty avoided looking at them 
when reviewing the responses.  
 
This project was deemed quality improvement by the 
Institutional Review Board for Human Research of the Medical 
University of South Carolina and therefore did not require 
approval nor informed consent from participants. 
 

Student performance 
Overall course average per student was 85.4% in 2021 and 
89.9% in 2022. Four students in 2021 and one student in 2022 
did not pass. In general, these students were unable to reach 
the required threshold because they received a 0 for 
incompletion on several components of their final grade. 
Averages per year for each assignment are included in Table 4. 
 
Based on voluntary evaluations, students felt they grasped the 
material taught in the course (2021 and 2022 means both = 3.8) 
and that the activities contributed significantly to learning 
(2021 mean = 4 and 2022 mean = 4.3). Because the survey is 
voluntary, a low percentage of students completed the 
evaluation, specifically 32% (n = 22/68) in 2021 and 10% (n = 
6/60) in 2022.  
 
Course-specific feedback survey data 
Excluding written-response questions and the estimation of 
pre-class videos watched, Table 5 presents questions and 
results from the feedback surveys. Results indicate that some 
students did not like the flipped classroom, though there was a 
moderate percentage of students each year who were 
indifferent [2021 n = 10 (15%), 2022 n = 14 (23%)]. Information 
collected on increasing video watching from the 2022 survey 
included adding Easter eggs (ie, hidden messages or images in 
electronic media), extra credit, bonus points, and encouraging 
video viewing by adding this as a graded course component. 
 
Student estimates on percentage of videos watched during the 
semester were similar between 2021 and 2022 (Table 6). In 
general, most students indicated that they watched more than 
half of the videos. 
 
Faculty workload 
With the course better optimized since conceptualization 
began in 2016, time spent on developing content is less than 
initial development, which took roughly 200 dedicated hours 
during those early years.  This was the result of the need to 
reorganize and prioritize the content so that it met the 
outcomes defined by the backward design process, which took 
10 to 20 hours. Once the weekly topics were identified, further 
selecting and organizing preclass content was time-consuming 
and took another 20 to 30 hours. Identifying a content expert 
to record preclass lectures and write assessment questions 
required another 10 hours of effort. As the primary lecturers, 
creating and recording preclass content and handouts for 
assigned topics was also a major consumer of time and required 
approximately 50 hours to complete. The most time-consuming 
aspect was creating the weekly lectures that incorporate active 
learning, accounting for 60 hours of time. Finally, creating the 
core assessments, including writing questions and developing 
rubrics, consumed another 30 hours. Despite these numbers, it 
is unlikely that the amount of effort to create a course using 
backward design is greater than any other method an educator 
might use. 
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With the course fully developed, faculty have little to no 
content creation, though as with all courses, lectures and 
assessments must be updated annually to reflect accuracy. 
Other annual tasks include setting the lecture schedule, 
contacting content experts to confirm continued participation, 
identifying replacements if needed, reminding content experts 
of deadlines, and reviewing case questions for both preclass 
and summative assessments. These are all tasks likely to be 
required of any course coordinator. 
 
IDENTIFICATION OF CASE THEMES 
This case study describes a way to incorporate backward design 
into teaching. The other evidence-based teaching tools 
described in this backward design-driven course revision 
include cognitive overload, pass-fail grading, active learning, 
formative assessment, flipped classroom, gamification, 
retrieval practice, deliberate practice, and scaffolding. While 
the course design presented in this paper is specific to DI 
education, the definitions and practical applications of these 
techniques can help other healthcare educators adopt these 
methods. 
 
While the process of program review and continuous quality 
improvement can be time-consuming, using the backward 
design process allows for a methodological approach to the 
evolution of educational content.  Data from both student 
performance and perception demonstrate that the course 
redesign has helped students learn and that they perceive the 
course as a good experience. Without comparative student 
performance data, it is difficult to make broad conclusions; 
however, data show that students engage with pre-class 
quizzes and attend class. Future research on the effect of 
incentives on student learning and faculty morale should be 
considered, as encouraging attendance with grades has 
recently been purported to reduce students’ motivation for 
learning.16 However, in this course, these methods stimulated 
attendance and student engagement during class, which has 
allowed faculty to assess how well students are learning from 
provided pre-class materials. 
 
Student performance data on summative assessments show 
mixed results. Grade averages on the first two quizzes are 
marginal, though these obligations are being fulfilled. An 
improvement in performance on the literature searching 
assignment from 2021 to 2022 is noteworthy. This may be 
related to quality improvements made between 2021 and 
2022, specifically providing students an example assignment 
video, modifying how these concepts are taught, and 
reinforcing the value to future assignments. The performance 
on the DI question response shows that students can achieve 
the cumulative course outcome of answering a basic DI 
question. 
 

Student perception data are generally strong. The low response 
rate to the University-required survey makes it difficult to draw 
broad conclusions from the data generated, though it appears 
students feel the course contributes to their learning. The 
grasped material criterion scores could improve, though as an 
introductory course, students are told they will not master the 
information taught; this might affect their perspective on how 
well they feel they understood what they learned. 
 
CASE IMPACT 
This report demonstrates a mechanism for using backward 
course design in the development of an introductory DI course. 
While the course content is specific, the design methodology 
presented is not. This case study has shared one team’s real-
world experience with these processes, providing a roadmap on 
how others can successfully incorporate these concepts into 
their own teaching. 
 
The most rewarding aspect of implementing this educational 
activity is the impact incorporating evidence-based teaching 
techniques has had on student performance, perception, and 
faculty's teaching experience. While this report was not 
designed to present a direct comparison with the previous 
iteration of the course, the authors anecdotally find that 
students are better at retaining information and enjoying class 
more with the current course design. The faculty can say that 
they enjoy the new design more than the lecture version and 
have grown as educators because of the incorporation of 
evidence-based teaching into their work. Furthermore, the 
authors feel that each step of this redesign over seven years has 
resulted in some observed improvement in either perception, 
performance, satisfaction, or some combination of all three 
with each iteration. While much effort has been expended to 
make these changes occur, seeing the fruit of this work has 
made the authors’ investment in these changes meaningful and 
worthwhile. 
 
The most challenging aspect of implementing this educational 
activity was the time investment to completely overhaul a 
course from a traditional, lecture-based format to one that is 
flipped with emphasis on active learning during in-class 
sessions.  
 
A modest percentage of students did not like the flipped 
classroom. Given the evidence supporting the use of flipped 
classroom and the impact on student learning and retention,30 
it is difficult to justify changing the course structure; however, 
it is possible that results could improve if students experienced 
flipped classrooms in other courses. Students may not 
appreciate the flipped classroom because it is new to them, and 
they do not realize the in-class activities are a direct result of 
the flipped structure. 
 
Since the change in grading structure, feedback has been 
consistent that having a pass-fail, 1-credit-hour course 
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disincentivizes students to spend time on this class. This is not 
easily addressed, other than to explain to students the reason 
for the grading structure, which is to emphasize learning over 
focus on a grade. As pharmacy education explores competency-
based education,43 this course can serve as a model for how 
other curricula and DI courses might consider required 
competencies for pharmacy students. 
 
Student-reported video viewing results demonstrate that pre-
class content presented via recordings engages students; 
however, increasing these numbers is important so that 
students are prepared and able to participate during active 
learning sessions in the classroom. The high percentages 
earned on pre-class participation indicates that some students 
are likely completing the pre-class quizzes without engaging 
with the videos. Faculty are currently conducting a research 
project to determine if gamifying the course for the entire 
semester increases video viewing. 
 
Because the course-specific survey is not anonymous, it is 
possible that the data generated are biased, as some students 
may not feel free to answer candidly. While students are told 
that there will be no repercussions for any responses, this 
requires students to trust the faculty conducting the survey, 
which cannot be guaranteed.  
 
In addition to the de-anonymized survey data introducing 
potential bias, low response rates, the use of survey 
instruments that have not undergone high-level validation, and 
retrospective collection of data are limitations of this report. 
Furthermore, due to the focus on educational approaches, 
debate about the efficacy of certain techniques utilized (e.g., 
pass-fail grading, attendance incentivization) may exist. The 
authors have been sure to consider the literature and use 
evidence-based teaching throughout the process of developing 
and disseminating this course to the best of their ability.  
 
CONCLUSION 
While this report is not the first description of using backward 
design in pharmacy education, it can serve as a real-world 
example to others interested in making similar course 
adjustments, demonstrating that modifications can be 
introduced in small steps or in larger revisions. Furthermore, it 
offers additional context on the introduction of several 
evidence-based teaching methods that could be implemented 
by pharmacy and other healthcare educators. Utilizing 
backward design in the development of educational content 
supports a learning-centered environment, and faculty should 
strive to include this and other evidence-based teaching 
methods in their instruction. To optimize student learning, 
educators should combine learner feedback and faculty growth 
during the program review step of the backward design 
process. As students and technology continue to evolve, 
healthcare faculty should adapt their methods to incorporate 

evidence-based teaching to improve learning, engagement, and 
ultimately patient care. 
 
Considerable time and effort are necessary for course revisions; 
however, when performed using an evidence-based approach, 
this effort is not in vain, as the literature supports that 
incorporating evidence-based teaching methods improves 
student learning and perceptions. 
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Figure 1. Backward Course Design Stepwise Process7,11 
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Table 1. Course Assessments and Associated Course Outcomes, Content, and Grading Criteria 

Assessment Course outcome Subject Matter Grading Mechanism 
Weight of 
Grade (%) 

DI Question Response 
 

Develop basic responses to 
DI questions 

Responding to assigned 
DI question 
 

Rubric – 25 points 
 

50 

Literature Searching Video Perform literature searches 
using PubMed 

Performing a search in 
PubMed 
 

Rubric - 20 points 10 

Tertiary Resources Quiz Familiarize oneself with 
common and essential DI 
resources 

Online Compendia, 
Internet Resources, and 
Mobile Applications 
 

Quiz - 25 points 10 

Systematic Approach Quiz 
 

Utilize the systematic 
approach to DI questions 

Systematic approach to 
DI questions 
 

Quiz - 20 points 10 

Pre-Class Quizzes N/A Aligned with week’s 
content 
 

11 opportunities, 1 
point each* 

10 

Attendance N/A N/A 11 opportunities, 1 
point each* 

10 

*By offering 11 opportunities throughout the semester, students can earn 110% on this component of their grade; this allows them 
to miss a class or pre-class quiz without penalty 
DI=drug information 
 
 
 
Table 2. Course Content and Assessment Organized by the Systematic Approach to Drug Information 

Systematic 
Approach Component Course Schedule Content Summative Assessment 

Identifying Genuine Need and 
Categorization 

Week 0 – Week 2 Process of categorizing request 
and collecting background 
information to determine 
ultimate question 
 

20-question multiple-
choice quiz 

Tertiary Resources Week 3 – Week 6 Textbooks, online compendia, 
internet resources, and mobile 
apps 
 

25-question multiple-
choice quiz 

Secondary Resources Week 7 – Week 9 Basic and advanced searching 
techniques in PubMed 
 

Literature searching video 

Analysis and Synthesis Week 10 – Week 15 Methods for evaluating and 
integrating identified information 
into cohesive and useful DI 
response 

Written DI question 
response 

DI=drug information 
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Table 3. Summary of Changes Made to Course from 2017 through 2019 

Course Aspect 2017 2018 2019 

Educational theory/technique 
implemented 

 Flipped classroom 

 Active learning 

 Short videos 

 Scaffolding 

 Cognitive overload  Backward design 

 Pass/fail for growth 
mindset 

 Cumulative assessment 

Focus of course learning objectives  
(number of objectives) 

Proficiency and efficiency 
(6) 

Proficiency and efficiency 
(6) 

Competency and 
familiarization (4)  

 
Attendance 

 
Required 

 
Voluntary 

 
Encouraged/Incentivized 

 
Number of resources taught 

 
18 

 
9 

 
9 

 
In-class instruction techniques 

 
Lecture 

 
Primarily lecture with 
some active learning 

 
Primarily active learning 

Pre-class quiz grading based on Correctness Correctness Completion 

Total number of graded quizzes  
26 

 
26 

 
2 

 
Incorporation of competency-based 
assignments 

 
No 

 
No 

 
Yes 

 
Type and number of graded 
assignments (% of final grade) 

 

 Pre-class quizzes 
o 7 (2.5) 
o 6 (5) 

 Post-class quizzes 
o 7 (5) 
o 6 (2.5) 

 1 “Involuntary” 
feedback survey (2.5) 

 

 Pre-class quizzes 
o 7 (2.5) 
o 5 (6) 

 Post-class quizzes 
o 7 (5) 
o 5 (3) 

 1 “Involuntary” 
feedback survey (2.5) 

 

 11 Participation (10) 

 11 Attendance (10) 

 2 Quizzes (10 each) 

 1 Literature Searching 
Video (10) 

 1 DI Question 
Response (50) 

DI=drug information 
 
 
Table 4. Student Performance on Graded Components of Course 

Assignment 
Student Performance (Average %) 
2021 (n = 68) 2022 (n = 60) 

Pre-class quizzes 104.7 105 
Attendance 100 105.5 
Systematic approach quiz 76.2 78.6 
Tertiary resources quiz 75.2 79.5 
Literature searching video assignment 79.9 90.1 
Drug information question response 83.5 89.6 

 
University-administered evaluation data 
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Table 5. Summative Data from Course-Specific Feedback Survey 

 
Number of Responses Marked 
Strongly Agree or Agree/Yes (%) 

Question or Statement 2021 (n = 68) 2022 (n = 60) 

The information learned in Introduction to Drug Information was helpful in 
completing other classwork this semester 

57 (84) 45 (75) 

I enjoyed the flipped nature of Introduction to Drug Information 
 

45 (66) 27 (45) 

I feel that the syllabus for the course made the posting of videos and deadlines 
for assignments understood 

65 (96) 55 (92) 

I feel that the learning management system organization for the course made 
the posting of videos and deadlines for assignments understood 

62 (91) 58 (97) 

I feel that the pre-class materials (ie, videos, handouts) were helpful to learning* 58 (85) 56 (93) 

I feel that the live sessions of the class were helpful to learning* 
 

61 (90) 59 (98) 

I felt that the gamification used during lectures was helpful to learning 
 

- 55 (92) 

I feel more confident in my literature searching skills and abilities than I did prior 
to taking Introduction to Drug Information 

65 (96) 59 (98) 

I feel that the pass/fail scale was appropriate for this course* 
 

60 (88) 57 (95) 

I feel that the pass/fail nature of the course helped me better learn the content* 55 (81) 44 (73) 

*Yes/No response 
 
 
 
 
Table 6. Student Self-Reported Viewing of Pre-class Videos 

 Number of Responses (%) 
Percentage of videos watched 2021 (n = 68) 2022 (n = 60) 

0-25% 8 (12) 4 (7) 
26-50% 14 (20) 17 (28) 
51-75% 25 (36) 20 (33) 
76-100% 22 (32) 19 (32) 

 
 
 


