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Objective. To assess final-year pharmacy students’ performance on and evaluate their experience with
a “flipped examination” vs a traditional examination for an advanced clinical pharmacy course.
Methods. Students devised multiple-choice questions for the flipped examination. The Biggs revised
2-factor Study Process Questionnaire was administered before and after the examination to assess any
possible changes in the students’ perceptions of their level of engagement in the learning process.
Focus group discussions also were conducted to further gauge the students’ feedback and insights into
the flipped examination experience.
Results. Changes in mean total study process scores at the deep and surface levels of learning were
significant. The flipped examination experience was enjoyable, facilitated a less-stressful learning
environment, and improved the students’ learning satisfaction, knowledge, and assessment grades.
Conclusion. The flipped examination model is an innovative instructional approach that can bring
about significant educational gains if designed well pedagogically.
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INTRODUCTION
Pharmacy educators advocate that in-depth learning

and knowledge retention require the employment of novel
pedagogic approaches that are more interactive and
learner-centered than traditional approaches.1-3 “Flipped
classrooms” are a teaching innovation that have been in-
creasingly embraced.4-6 In “flipped learning,” the tradi-
tional teaching model is rotated, and classroom learners
have already engagedwith the studymaterial prior to class
via online lectures and prework activities. Thus, students’
time in class can be spent engaging in meaningful discus-
sions, problem solving, and collaborating with other stu-
dents.4 Another educational trend is the “flipped exam” or
“flipped assessment,” where students construct their own
well-reasoned examinations or assessments using educa-
tional tools provided to them. The purpose of flipped exam-
ination is to determine not only what students know, but to
encourage them to think in novel ways that go far beyond
just rehearsing memorized material. In a flipped examina-
tion,havingstudentsdevelop test questions servesasa learn-
ing experience, but having them actually study for and take
the test they and their peers created can lead to a more pro-
found and deeper understanding of the subject material.5

Research on flipped instructional models suggest
that flipped examinations could enrich and enhance the
learning experience. Flipped assessments provide stu-
dents with opportunities to construct, articulate, and de-
fend logical responses to complex questions or problems;
provide immediate feedback to the students and instructor
regarding knowledge and understanding of subject con-
tent, and offer the opportunity to use this feedback to
improve future performance.6,7 Flipped examinations
also are consideredmore student-centered comparedwith
traditional examinations. Some research suggests that tra-
ditional examinations place an emphasis on the numeric
aspects of learning, which fosters a fear of failure, in-
creases anxiety, undercuts interest, reduces intrinsic
motivation, heightens competitiveness, and depresses
creativity.6-9 In contrast, the flipped examination model
addresses these limitations and offers an occasion to de-
termine how well students perform when they are given
course resources and an opportunity to collaborate with
and learn from their peers. Further, in a constructivist
paradigm, the flipped examination allows students to ac-
tually focus on the process of learning rather than on the
correct answer.6-10 Educational intervention trials indi-
cate that students performed better when the flipped ex-
amination model was used. For example, in a trial of
this technique among postbaccalaureate students at
WayneStateUniversity School ofMedicine, the students’
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performance in their advancedcardiopulmonaryphysiology
course was significantly better when flipped examinations
were used versus traditional examinations.6 Various studies
assessing the impact of flipped educational and assessment
models in science and pharmacy undergraduate courses
worldwide have found similar results.4,7,10-13

Despite growing interest in the flipped classroom
approach and the promising results obtained in terms of
students’ performance and satisfaction in the pharmacy
curriculum,4,11-13 this assessment model has not been
tested in pharmacy education in Australia. However, in
2016 the Pharmaceutical Society of Australia, which is
a national professional pharmacy organization providing
extensive educational programs and professional devel-
opment activities for Australian pharmacists working in
various pharmacy sectors, incorporated the flipped class-
room approach as an interactive educational tool in some
of its pharmacy certificates and diplomas.14 An Austra-
lian study published in 2015 elicited undergraduate nurs-
ing students’ responses to a flipped classroom approach in
pharmacology lectures and evaluated the impact of this
approach on their understanding of drug science and its
application to clinical practice.15 The authors concluded
that the flipped classroom model provided students
with a greater understanding of the subject and enhanced
their critical-thinking skills.15 This study, however, was
one of very few studies addressing the flipped instruc-
tional approach for health care professional students in
Australia.16,17

The University of Sydney is one of Australia’s larg-
est providers of undergraduate and postgraduate phar-
macy training. A trial of the flipped classroom model
being conducted at The University of Sydney at the time
of this writing was funded by an Educational Innovation
grant from the Faculty of Science, However, this model
was proposed only for struggling students who were at
risk of failing. The aim of our study, which also was
supported by an Educational Innovation grant, was to test
pharmacy students’ performance and evaluate their expe-
rience in a flipped examination versus a traditional exam-
ination for an advanced clinical course in the final-year
pharmacy undergraduate program at The University of
Sydney. The researchers hypothesized that students
would perform better than students in previous years,
and as active designers of their assessment, they would
engage with the subject material at a deeper scholastic
level.

METHODS
Pharmacotherapeutics is a compulsory six-credit

unit of study offered to fourth-year bachelor of pharmacy
(BPharm) students during the first semester of their final

year. In Australia, the BPharm degree is a four-year de-
gree. Graduates may then register for an internship year,
the completion of which renders them eligible for phar-
macy registration. The fourth-year pharmacotherapeutics
course focuses on developing students’ understanding of
the use of medicines and related appropriate health mea-
sures in special patient populations, including pediatrics,
geriatrics, pregnant/breastfeeding women, patients living
with a disability, and patients with cultural and spiritual
beliefs or practices that affect medication use. The course
draws upon concepts in clinical pharmacy, pharmacoki-
netics, and clinical practice to help students explore in-
formation sources for drug use and integrate knowledge
of clinical indices, laboratory data, medication use his-
tory, and demographic information to optimize drug ther-
apy in response to the needs of individual patients.
This unit of study aims at providing pharmacy
students with hands-on practice in the provision of
patient-specific medicine use education and exploring
key issues concerning the maintenance of vigilance for
medicines use specific to certain population groups. The
Pharmacotherapeutics course was taught via lectures fol-
lowed by three-hour small-group workshops (referred to
as laboratories or “labs” in other countries).

For the purpose of the workshops, the entire class
was divided into 12 smaller groups of 18-20 students
each, and the groups were labeled Group 1 throughGroup
12. Thus, every Pharmacotherapeutics workshop was re-
peated 12 times eachweekwith different facilitators over-
seeing different groups of students at different times. The
students usually were allowed to choose which of the 12
groups they wanted to be in based on their preference of
facilitator and peers. There were seven workshops con-
ducted for this unit of study.

In the workshops, students were further divided
among five stations. The students were allowed to choose
their station as long as each group consisted of three or
four students. Group members for each station were fixed
for the entire semester. For every workshop, each station
was allocated a task to be completed prior to attending the
workshop (ie, prework). The prework task consisted of
a PowerPoint template with case conundrums, clinical
queries, and discussion points outlined for students to
prepare and complete. These tasks were supported by
a set of references and research articles. For an umbrella
topic such as pediatrics, each of the five stations in the
groupwas assigned a topic entirely different from those of
the other four stations. Some examples of niche topics
within the pediatrics workshop included common child-
hood ailments (eczema, diaper rash, coughs/cold, asthma,
diarrhea/constipation, etc.), drug dosing (pharmacokinet-
ics and pharmacodynamics), drug formulations, adverse
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drug reactions andmedication safety, and infant and child
nutrition.During theworkshop, each station presented the
work their group had completed. The facilitator reviewed
and assessed the content of the presentations and sug-
gested improvements and corrections if needed. The as-
sessment for this unit of study included submission of
a clinical portfolio (20%), workshop participation and
presentations (35%), completion of online modules
(15%), and completion of a traditional final examination
(30%).

For the purpose of this study, in 2016, faculty mem-
bers proposed that a mid-semester flipped examination
consisting of student-generated multiple-choice exami-
nation questions be used in place of the traditional final
examination. The midsemester flipped examination was
scheduled during week 8 of the semester, ie, after the
completion of five workshops (two on pediatrics, two
on geriatrics, and one on pregnancy and lactation). To
conduct this, during the first workshop of the semester,
all students attended a three-hour training session on how
to write good multiple-choice questions (MCQs). During
the workshop, the characteristics of good quality MCQs
were described and examples were provided. All students
practiced writing MCQs in groups and were given feed-
back about the quality of their generated questions. For
the remaining workshops, in addition to completing the
prework, each station within each of the 12 weekly work-
shops held was asked to devise one MCQ, along with the
correct answer and the rationale behind the proposed
question. At the end of each station’s presentation, the
MCQ was presented to the class and reviewed by the
facilitator. Studentswho submitted a poorly-written ques-
tion received feedback for improvement and were asked
to revise the question and re-submit. All students in each
workshop were told to make sure they understood the
answers to the provided questions. If they did not, the
facilitator and the presenting station members would dis-
cuss the question and go through the thought process for
arriving at the correct answer. At the end of each work-
shop, the revised MCQs, the correct answers, and the
thought process behind the correct answers were submit-
ted by station members from each of the 12 groups to the
course coordinator.After carefully reviewing all the ques-
tions in terms of meaningful stems, uniform options (no
all/none of the above responses were allowed), logical
reasoning, clinical accuracy, and aesthetics (grammar
and spelling), the course coordinator posted the finalized
questions on the online course management system as the
Student-CreatedExamBank. Posting the questions online
was undertaken using Respondus, version 4.0 (Respon-
dus, Inc., Redmond, WA), the university’s e-learning
platform.

During the first week of the semester, a research as-
sistant presented all final-year pharmacy students with
information on this study. A study questionnaire entitled
“Evaluating a ‘Do It Yourself (DIY) Exam’ in a Final-
Year StudyUnit”was used to assess the students’ learning
approaches. The questionnaire consisted of twomain sec-
tions: a demographic section comprising questions re-
lated to gender, age, country of birth, work status, and
history of participation in aDIY examination/assessment;
and a section addressing student perceptions of this novel
teaching and learning strategy. The second section in-
cluded the 20 items from the Biggs revised 2-factor Study
Process Questionnaire (R-SPQ-2F), which measures stu-
dents’ deep vs surface levels of engagement in the learn-
ing process.9,18 As prior research into the reliability and
validity of the Biggs’ R-SPQ-2F was fairly extensive, we
considered this validated instrument a reasonable tool to
investigate students’ approaches to learning.18-21 In order
to evaluate the impact of the flipped examination model
and assess any possible changes in the students’ attitudes
and perceptions of the learning process, the same ques-
tionnaire was administered before and after the flipped
examination was administered. The pre-examination
questionnaire was administered to the students by a re-
search assistant at the beginning of the first workshop and
the post-examination questionnaire was administered
during the last workshop of the semester. Students were
reminded that their participation in the study was volun-
tary, confidential, and independent of course participation
and assessment grades. Students then were asked to com-
plete thequestionnaire individually. Submissionof a com-
pleted questionnaire was considered to be the student’s
consent to participate in the study. Data from the com-
pleted questionnaires was collated and analyzed using
SPSS Statistics, version 24.0 (IBM, Armonk, NY, United
States). Student perception scores (total study process
perception scores) from the 20-item questionnaire section
were calculated and the average score was presented as
mean (SD). The Biggs’ R-SPQ-2F consists of two scales,
the Deep Approach (DA) scale (10 items) and the Surface
Approach (SA) scale (10 items). Scale items were rated
using a 5-point Likert-type scale, ranging from never or
only rarely (1 point) to always or almost always (5 points).
According to the scoring system provided by Biggs, total
DA and SA scores were calculated as the sum of all DA
scale items and SA scale items, respectively.18 The paired
samples t test was used to compare students’ total study
process perception scores and total DA and SA scores
before and after the flipped examination.

To further gauge students’ feedback and insights into
the flipped examination model, focus groups of 10 stu-
dents eachwere conductedwith studentswho volunteered
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to participate. While the flipped examination was embed-
ded in the unit of study, participation in the focus group
discussions and completion of the study questionnaire
were voluntary activities. The focus groups were facili-
tated by the project research assistant during the last week
of the semester, and neither the course coordinator nor the
workshop facilitators attended any of the focus group
sessions to allow students to share their feedback to en-
sure that students felt free to state their opinions and ob-
servations.

The focus group discussions were guided by a semi-
structured topic guide (Table 3). The topic guide was de-
veloped based on proposed a-priori themes derived from
the aims and objectives of the study and the available
literature on the flipped classroommodel.Major proposed
a-priori themes included improved examination grades,
reduced examination-related stresswith the flipped exam-
ination model, potential active involvement of the stu-
dents in the course material to develop good-quality
MCQs, and a possible decreased motivation to study
non-examinable topics. The semi-structured topic guide
addressed the students’ experiences with writing their
own assessment questions as compared to a traditional
MCQ examination written by a course instructor, the im-
pact of the flipped examination on their learning experi-
ence in this course, and their suggestions for improving
the flipped model for the purpose of this course. All focus
group sessions were digitally recorded using a handheld
digital voice recorder and then transcribed verbatim by an
independent professional transcriber. Transcribed data
were systemically coded and analyzed using NVivo 11
software (QSR international Pty Ltd, Melbourne, Victo-
ria, Australia). Thematic content analysis was conducted
in linewith the frameworkapproach,which is a qualitative
analytical approach commonly used inmedical and health
care research. This approach was used because it builds
upon proposed a-priori themes while allowing data to be
managed systematically and explored thoroughly to pro-
duce transparent results that enhance the rigor of the ana-
lytical process and the credibility of the findings.22 The
framework approach involves familiarization of the emerg-
ing themes and key ideas; identifying a thematic framework
bydrawingon the a-priori issues andquestionsderived from
the aims and objectives of the study, issues raised by the
participants, and subjects that recur in the data; indexing by
annotating the transcriptswith numerical codes; charting by
rearranging the data according to the appropriate part of the
thematic framework to which they relate; and mapping and
interpretation of the dataset to find associations, conceptu-
alize themes, and provide explanations for the findings.23

Two independent researchers validated the themes by com-
paring randomly selected sessions.

As an exercise of interest, themean total examination
grade for the flipped examination cohort was compared
with the mean course grade for the previous year’s class.
The course content was relatively the same in 2015 de-
spite that the cohort of students and the examination ques-
tions were different for each year. Feedback and student
responses on the compulsory survey administered by the
university to all students were sought. The survey was
administered online at the end of the course, as per uni-
versity procedures. The study was approved by the Hu-
man Research Ethics Committee at The University of
Sydney.

RESULTS
Two hundred thirty-three final-year pharmacy stu-

dents were enrolled in the Pharmacotherapeutics course
during Semester 1 of 2016. The pre-examination ques-
tionnaire was completed by 219 (98%) students, and the
post-examination questionnaire was completed by 216
(97%) students. Table 1 describes the general demo-
graphic characteristics of the participants. Before taking
the flipped examination, the students’ mean total study
process perception score was 2.8 (0.4). After the flipped
examination, the mean total study process perception
score was 3.1 (0.5). The total scores are presented and
compared in Table 2. Changes inmean total study process
scores at both the deep and surface levels of learningwere
significant (p,.05).

Data saturation was obtained after three focus group
sessions had been conducted. In all, 30 students partici-
pated in the focus groups. The duration of the focus group

Table 1. General Demographic Characteristics of Participants
(N5216)

Demographic Characteristics Proportion (%)

Age range
20-25 years (n5195) 90
26-30 years (n58) 4
30-40 years (n58) 4
.40 years (n55) 2

Gender
Females (n5142) 66
Males (n574) 34

Australian born (n5123) 57
Currently working in a pharmacy (n5151) 70

Previous history of preparing one’s own
examination
Within university settings (n529) 13
Outside university settings (n541) 19
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discussions ranged from 40 to 60 minutes, depending on
the issues raised by the participating students. Analysis of
the focus group transcripts revealed three major themes
and 11 subthemes. The generated themes and subthemes
are presented in Tables 4 and 5 along with corresponding
participant quotes to illustrate each theme’s content.

The first emerging theme was the benefits of the
flipped examination learning experience. Five subthemes
emerged under this theme: actively engaging in the learn-
ing material, acquired skills in writing and evaluating
examination questions, relaxing examination setting, im-
proved assessment marks, and greater appreciation of ac-
ademic lecturers’ roles.Most of the participants found the
overall educational experience utilizing the flipped exam-
ination model enjoyable and satisfying. The students
reported that the flipped examination model facilitated
a less-stressful learning environment and improved their
learning satisfaction, knowledge, and skills beyond the
scope of the topics covered in the intended course. All
the students reported that engaging thoroughly in the var-
ious topics covered in the workshop presentations was
indispensable to overcoming the challenge of writing
good examination questions. They all highlighted that
their learning was self-directed and more consistent as
compared to other traditional learning experiences. Al-
though initially expected to be easy, students found the
process of designing examination questions to be chal-
lenging and highly competitive. In an attempt to propose
a well-written MCQ, the students reported investing
greater effort and spending a longer amount of time ana-
lyzing the subjectmaterial as the course progressed. Some
students reported that, besides their desire to get a high
grade on the flipped examination, they wanted to chal-
lenge themselves and their peers to complete the exami-
nation questions within a short timeframe. Additionally,
most of the students expressed their gratitude to all faculty
lecturers for investing a significant amount of time and
effort to develop well-written examinations to incorpo-
rate intended learning objectives.

The second emerging theme comprised the draw-
backs of the flipped examination learning experience.

Three subthemes were developed under this theme: de-
creasedmotivation to learn fromnon-examinablematerial,
learning-related trust issues, and perceived inconsis-
tencies in the content and quality of the MCQs. While
the overall flipped examination experiencewas pleasant,
certain drawbacks were highlighted by some partici-
pants. For instance, the majority of the students reported
being motivated to understand and answer the questions
provided in the Student-Created ExamBank and to relate
them to the corresponding workshops. As the examina-
tion questions were developed from the workshop pre-
sentations, motivation was very limited in terms of
grasping a broader understanding of the subjects covered
in the workshop lectures. Trust was another issue raised
by the students. As the five stations covered different
activities within each umbrella topic during the work-
shops, some students were hesitant to trust their peers
from other stations to develop MCQs that were relevant
to significant learning aspects. While all the students
attended the same lecture on how to write sound MCQ
examination questions, some students perceived incon-
sistencies in the quality and content of some questions
with respect to the corresponding presentations. They
related the latter to having different viewpoints on what
is important from a learning perspective, as well as to
different facilitators reviewing the proposed questions.

The third theme that we identified related to the sug-
gested improvements for the flipped examination experi-
ence. Three subthemes emerged under this theme: the
addition of a “non-flipped” examination element, timing
of the flipped examination, and format of the flipped ex-
amination. Most of the students highlighted that the in-
troduction of a flipped examination to a major course in
the pharmacy curriculum was innovative and interesting.
At the same time, most students perceived some limita-
tions to flipped examinations that should be addressed to
improve overall learning outcomes. For example, the ma-
jority of students indicated the significance of adding
a traditional final examination for this course or having
a single examination that encompassed both the flipped
and traditional approaches, where some questions were

Table 2. Pre-examination and Post-examination Mean Total Study Process Scores

Areas of Assessment
Pre-examination Scores, Post-examination Scores,

Mean (SD) Mean (SD)

Total study process perception score 2.8 (0.4) 3.1 (0.5)a

(20 items)
Total Deep Approach score 3.0 (0.6) 3.2 (0.6)a

(10 items)
Total Surface Approach score 2.7 (0.7) 2.9 (0.8)a

(10 items)
a p,.001
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written by the students and other questions were written
by the lecturers or course coordinator. Students also sug-
gested that the examination should cover both the
workshop presentations and the lecture notes. Students
anticipated that the addition of a non-flipped element could
assist them in grasping a better understanding of every
aspect of the course and could facilitate their retention
and future application of the learned topics. A few students
also pointed out that if only a flipped examination were to
be used, then providing the questions without the correct
answers in the examination bank might encourage even
better learning and understanding as students would have
to read more and analyze the information thoroughly to
find the right answers. All the students indicated that hav-
ing the examination at the endof the semester as opposed to
midsemester would improve the learning outcomes for the
topics that were covered after the examination was admin-
istered. Another suggestion made by several students was
to add short-answer questions to the examination as they
believed it would be harder to remember the answers to
short-answer questions without actually reviewing course
study notes.

Of the 200 questions from for all five workshops
that were posted in the examination bank, 30 were ran-
domly selected for inclusion on the flipped midsemester

examination. Despite the expectation that 300 questions
would be generated, there appeared to be duplication of
some concepts in questions generated by the 12 groups.
Also, some questions were poorly written despite the fa-
cilitator assisting students with their revisions. The mean
total Pharmacotherapy grade on the flipped examination
administered in 2016 was 87% (range, 80%-91%) while
themean total grade on the traditional examination admin-
istered in 2015 was 80% (range564%-91%). The mean
total flipped examination grade in 2016 was 99%
(range573%-100%), while the mean total traditional ex-
amination grade in 2015 was 76% (range552%-94%).

Analyzing feedback from the university-mandated
survey revealed greater student satisfaction with the
learning process and the skills acquired compared to feed-
back received the previous year. As to whether the initia-
tive to involve students in designing their examination
questions had a positive impact on their learning experi-
ence, almost 77% of the students agreed, indicating that
the flipped examination model may have achieved the
proposed pedagogic outcomes. Students’ feedback on
the survey regarding the best aspects of this course was
highly favorable in terms of using the flipped examination
approach. Suggestions to improve the learning experience
in Pharmacotherapeutics were similar to the suggestions

Table 3. Semi-structured Topic Guide for Focus Group Discussions

Topic Discussed Description

Discussion of the students’ experience in writing their
assessment questions

Assistance with better learning, further engagement with workshop/
subject material, motivation to learn, progressions of skills in writing
good MCQs

Comparing the flipped examination experience with
traditional MCQ examinations

Perceived advantages and disadvantages of both types of exams in the
pharmacy curriculum

Feedback on the training offered during the first
workshop about writing good MCQs

Usefulness, sufficiency, suggestions for other training options

Feedback on the support provided during the
workshop presentations about writing good MCQs

Usefulness and sufficiency of feedback provided by facilitators, peers
and course coordinator

Suggestions for improving the flipped examination
model for the provided unit of study

Structure of the assessment(s), format of the assessment questions
(multiple choice, short answer, true/false), timing of the examination
in the unit of study

Impact of the flipped model experience on overall
learning outcomes for any pharmacy subject

Insights into how assessors think, comprehension of how MCQ exams
are structured, understanding the main topics of a subject from an
assessment viewpoint, insights into how to engage better with
learning materials, focusing on learning rather than assessment

Potential future application of the flipped examination
model

Application to other units of study and/or particular topics within the
pharmacy curriculum at the university

MCQ5Multiple choice question
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Table 5. Emergent Themes 2 and 3, Corresponding Subthemes, and Participant Quotes

Themes Subthemes Participant Quotes

Drawbacks of flipped
examination learning
experience (Theme 2)

Decreased
motivation to
learn from non-
examinable
material

“Because we got all the questions in the exam bank, all our focus and attention
was to the exam bank. I mean we did listen during workshops, but that’s it, like
you figure it out after that.” (S1FG3)

“There was no motivation to learn anything outside of the multiple choice
questions that were on the exam bank.” (S2FG3)

“I feel that I didn’t look too much at the lectures, but I still found them quite
useful.” (S5FG3)

Learning-related
trust issues

“Of course, everyone’s great, but you don’t know if other students have actually
done their job properly or if they’ve left out information that might be
important. So it comes down to trusting your peers, and it’s more like you can
surely trust what you’ve done because you know you’ve done it properly.”
(S4FG2)

“You don’t know how well it’s been done by other people or if you’re getting all
the important information because some people might not put in as much effort
as you did with the PowerPoint presentation and the MCQ.” (S6FG2)

Perceived
inconsistencies
in content and
quality of
MCQs

“The MCQs were related to your specific presentation that you did and that’s how
you made them, so there were inconsistencies between groups of what was
actually raised and what was discussed. When it comes to one particular
question each group is covering, some people are going really general and
another MCQ comes about something specific, so even if you had the same
topic you could not answer that question.” (S6FG1)

“It was more of the process of answering the question each week. It wasn’t really
much about how well the question was written. Some facilitators, not all,
should give more consistent directions about MCQs.” (S10FG3)

Suggested
improvements in
flipped examination
experience (Theme 3)

Addition of
a ‘non-flipped’
examination
element

“I feel you need a combination of both actually have some good learning. You
need a very direct learning, which is what the flipped exam is about. It’s very
direct in certain answers and areas. Then, if you have the normal (traditional)
MCQ where you have to just study the lecture, it gives you the broad picture. A
combination is more beneficial to learning.” (S5FG1)

“Maybe just use it (flipped exam) like a mid-semester exam and still have a final
exam rather than not having any final exam, and maybe base it more on
lectures as well as workshops.” (S1FG2)

“I think the concept was good. Taking out the answers would be a good thing
because then you will stress more on the learning aspect of it.” (S10FG3)

Timing of flipped
examination

“We can have the flipped exam at the end of the semester because if we have it
mid-semester we know that the topics and MCQs that will come up after the
flipped exam wouldn’t be tested, so people will put less effort in them.”
(S10FG1)

“If it is at the end of the semester and if you have about 600 questions rather than
300, it is going to take a while for someone to go through them. If you get more
like 600 or 700 questions, a lot of people are not going to go through all of them
and they’re going to rely on the knowledge that they have gained.” (S4FG1)

Format of flipped
examination

“I think the short-answer questions might be helpful because you got some people
who just memorize the answer, but with the short-answer questions, they have
to actually know about it. Not everyone can write exactly the same wording, so
actually they have to learn more to answer the questions.” (S10FG1)

“I like the idea of short-answer questions. With MCQs, I was sometimes
memorizing the keyword for the answers. With short answers, at least, you
know what the whole thing is about.” (S3FG3)

MCQ5multiple choice question
Note: the code in parentheses after each quote refers to the number of the student (S) participant who provided the quote, followed by the number
of the focus group (FG) session
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obtained from the thematic analysis of the focus group
transcripts and included the addition of a traditional final
examination or the addition of a set of questions written
by the coordinator/lecturers to the flipped examination in
order to encourage further learning.

DISCUSSION
This study was the first Australian study to assess

final-year pharmacy students’ performance and evaluate
their learning experiences after undertaking a “flipped
exam” for an advanced clinical pharmacy course.

Notably, both deep and surface-approach learning
scores significantly improved. In surface-approach learn-
ing, students tend to view tasks as being imposed, for
which they have to develop coping strategies for assess-
ment purposes only rather than for thorough understand-
ing.24 On the other hand, in deep-approach learning,
students seek to comprehend ideas in a way that allows
them to relate and integrate knowledge fromother parts of
their study and thereby conceptualize frameworks from
which they can derive solutions to novel problems.24 The
flipped examination model used in our study served as
a robust, student-centered learning tool that provided par-
ticipants with an opportunity to actively construct their
knowledge and enrich their learning experience by facil-
itating engagement and interest while encouraging ratio-
nal thinking. Similar results have been obtained atWayne
State University School of Medicine, where the imple-
mentation of a flipped examination created an environ-
ment that assisted students in determining the essential
concepts to be learned; promoted deep and meaningful
learning; improved communication skills, critical think-
ing, and the exchange of ideas; and resulted in better
performance scores on the examination.6 While research
on the impact of flipped examinations is still scarce, re-
search into the impact of flipped classrooms on students’
learning also suggests educational gains beyond surface
gains and improvements in grades. Flipped classrooms
result in pedagogic gains that entail independent learning
strategies, deep and active learning, profound knowledge
advantage and information retention, and valued opportu-
nities for peer-peer and peer-instructor interactions.10,25-27

Another finding in the present study was that the
process of developing tactful examination questions im-
proved students’ perceivedwriting skills and rendered the
learning experience more constructive. Both the students
and the workshop facilitators in our study reported an
improvement in the quality of the MCQs generated as
the semester progressed. Similarly, in a study at Cardiff
University School of Medicine, a student-led approach to
developMCQs and create an online database of questions
also was perceived to be highly valuable for learning. The

students at Cardiff University described their experience
as “enjoyable” and reported that the writing and review
procedure of the questions enhanced their insight into
question construction, potentially ameliorating their en-
thusiasm to learn and improving their overall examination
performance.28 In support of this, in another study eval-
uating the potential for medical students to learn about
palliative care through the process of writing examination
questions, all students considered the exercise to be con-
structive to their learning. Most students appreciated the
experience and felt more confident in taking the exami-
nation.29 From a pedagogic viewpoint, involving students
in the actual writing, review, and presentation of exami-
nation questions is expedient. Developing and undertak-
ing the flipped examination in our study provided the
students with a binary opportunity to self-direct and
deeply consolidate their knowledge acquisition and re-
tention.

One of the biggest advantages of the flipped exami-
nation experience was creating a less stressful examina-
tion environment where students were actually excited
and enthusiastic about undertaking an assessment. An-
other advantage was the high grades that students
obtained on the examination, given that the examination
questions along with the answers were provided prior to
the examination. It is well-acknowledged in the literature
that experiencing test anxiety dramatically impairs stu-
dents’ cognitive performance during examinations.30,31

The sources of academic stressmost commonly perceived
by medical students include fear of examinations, con-
cerns about examination results and grades, and fear of
failing the course at the end of the semester or year.32-34

However, the flipped examination model in our study not
only reduced pharmacy students’ test anxiety, it also
addressed academic and test competence issues, which
are substantial components of academic performance.31

For instance, academic competence, which refers to a stu-
dents’ ability tomanage their study load,31 was undertaken
by allowing the students to employ their understanding
of the workshop presentations to design one question
that they perceived as essential and relevant to learning.
Similarly, by providing the students with the opportunity
to study and review all the generated questions present
on the examination bank, their test competence, which
refers to a student’s ability to manage and cope with
the amount of study material for examinations, was
addressed.31

Despite the high grades they obtained on the flipped
examination, themajority of the students believed that the
course lacked a significant assessment component. The
suggestions of covering more material in the flipped ex-
amination and/or adding a non-flipped examination
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element were highly rewarding and unexpected. These
suggestions reflect a deep level of motivation, maturity,
learning appreciation, and competitiveness among final-
year pharmacy studentswho are on the verge of beginning
their professional career. In fact, pharmacy students gen-
erally exhibit a preference for the mastery-approach goal
orientation and demonstrate substantial intrinsic moti-
vational characteristics.35,36 Pharmacy students are
metacognitively aware of their motivation to learn and
self-regulate their learning, and, as such, they highly
value their learning behaviors.36

While the flipped examination model in our study
was associated with potential educational and perfor-
mance-related benefits, overcoming the perceived draw-
backs is warranted, and the design of a novel flipped
examination model requires careful pedagogic attention.
For instance, the addition of a traditional final examina-
tion in our case would ensure that the learning outcomes
for the various topics covered through the lectures and
workshops of this course have been sought. A traditional
examination also would provide high-performing stu-
dents with an opportunity to excel and be rewarded ac-
cordingly, an opportunity that clearly was unexploited
through the flipped examination. Additionally, while
MCQs arewidely used in examinations for undergraduate
and postgraduate health care and medical students, the
addition of short-answer questions possibly could enrich
the learning experience and test students’ nascent abilities
rather than their ability to pass examinations.37 Because
data on the design, format, and potential impact of flipped
examinations in pharmacy education is generally scarce,
further research is recommended before our conclusions
are generalized. The popularity of flipped classrooms
seems to be increasing in higher education, and more
promising results are expected in the future, particularly
in terms of refining knowledge retention, encouraging
personal accountability, and improving student learn-
ing.38 In the meantime, numerous flipped classroom de-
signs exist, which makes it difficult to understand all the
aspects of this approach. Most approaches are providing
students with an opportunity to gain exposure to content
prior to class, motivating them to prepare for class, and
providing clear connections between in-class and out-of-
class activities.38 While flipped classroom teaching
methods may offer several advantages, the perspectives
of both faculty members and students also should be
accounted for prior to the implementation of such a para-
digm change. Assessment methods used in courses that
have adopted the flipped classroom approach need careful
consideration as well to ensure that, as much as possible,
grades accurately reflect the students’ knowledge, skills,
and attitudes.38

As with any other research, our study was not free
from limitations. The study compared pre- and post-
examination study process scores only using a validated
instrument (Biggs’ R-SPQ-2F). Different results may
have been obtained if we had used a different survey in-
strument. Another possible limitation was test-retest bias
in that the students knew that the same questionnaire
would be administered after the examination. Also, the
study lacked a control arm and the comparison between
2015 and 2016 course grades was not conclusive given
that the two cohorts completed different examinations.
For the qualitative analysis, other analytical approaches,
such as grounded theory, may have generated different
thematic categories than the themes generated by the ap-
proach that we used. Also, this study did not address the
students’ retention of knowledge acquired during the
course. This should be taken into consideration in future
studies addressing the development and application of
flipped assessments as different results may have been
obtained had traditional examinations been used.

CONCLUSION
Pharmacy education is rapidly progressing to accom-

modate the diversities and challenges of the growing
pharmacy profession. This study highlights the role of
the flipped examination as an innovative instructional
approach that if pedagogically designed and imple-
mented, potentially brings about significant improve-
ments in student satisfaction, student performance,
instructor-student and student-student communication,
and most importantly, thorough learning and retention
of acquired knowledge.
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