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CONTEXT The flipped classroom approach
has garnered significant attention in health
professions education, which has resulted in
calls for curriculum-wide implementations of
the model. However, research to support the
development of evidence-based guidelines for
large-scale flipped classroom implementations
is lacking.

OBJECTIVES This study was designed to
examine how students experience the flipped
classroom model of learning in multiple
courses within a single curriculum, as well as
to identify specific elements of flipped learn-
ing that students perceive as beneficial or
challenging.

METHODS A qualitative analysis of students’
comments (n = 6010) from mid-course and
end-of-course evaluations of 10 flipped courses
(in 2012–2014) was conducted. Common and
recurring themes were identified through sys-
tematic iterative coding and sorting using the
constant comparison method. Multiple coders,
agreement through consensus and member
checking were utilised to ensure the trustwor-
thiness of findings.

RESULTS Several themes emerged from the
analysis: (i) the perceived advantages of
flipped learning coupled with concerns about
implementation; (ii) the benefits of pre-class
learning and factors that negatively affect
these benefits, such as quality and quantity of
learning materials, as well as overall increase
in workload, especially in the context of multi-
ple concurrent flipped courses; (iii) the role
of the instructor in the flipped learning envi-
ronment, particularly in engaging students in
active learning and ensuring instructional
alignment, and (iv) the need for assessments
that emphasise the application of knowledge
and critical thinking skills.

CONCLUSIONS Analysis of data from 10
flipped courses provided insight into common
patterns of student learning experiences speci-
fic to the flipped learning model within a sin-
gle curriculum. The study points to the
challenges associated with scaling the imple-
mentation of the flipped classroom across
multiple courses. Several core elements critical
to the effective design and implementation of
the flipped classroom model are identified.
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INTRODUCTION

Over the past two decades, higher education has
experienced a pedagogical shift from traditional lec-
ture-based instruction to instructional models that
emphasise student engagement in the classroom.1–4

Ongoing reform in higher education combined with
dynamic changes in health care and advances in
biomedical research have led to calls for the trans-
forming of all aspects of health professions educa-
tion, including classroom instruction.5–7 The flipped
classroom model is one of the pedagogical innova-
tions that has garnered significant attention in med-
ical, nursing, dental and pharmacy education.8–11

The flipped classroom approach is characterised by
the moving of direct instruction outside the class-
room so that class time can be used for interactive
applied learning with the purpose of enabling fac-
ulty staff to engage students through a wide variety
of active learning strategies.12

Numerous approaches to operationalising the flipped
classroom are described in the literature.12–16

Although the flipped classroom is sometimes
described in simple terms as representing school work
at home and homework at school, Yarbro and col-
leagues emphasised the importance of active learning
engagement as the defining characteristic of flipped
learning.16 Interpretations of the flipped classroom
vary in terms of the main pedagogical framework, as
well as specific in-class and out-of-class learning activi-
ties, but are characterised by the active engagement of
students in applied learning and often rely on the use
of instructional technologies.14,17

This pedagogical approach is underpinned by a
combination of self-regulated and socio-construc-
tivist learning theories.18,19 The former views stu-
dents as active constructive participants in the
learning process, whereas the latter emphasises the
role of learning interactions, such as classroom dis-
cussions, in developing higher-order cognitive skills
like reasoning and problem solving.18,19 The flipped
classroom model relies, in part, on a student’s
capacity for self-regulation of pre-class learning and
on the instructor’s ability to design in-class interac-
tions that facilitate higher-order thinking. This
model is seen as advantageous for numerous rea-
sons, chief of which are that it gives students greater
ownership of the learning process, helps them
develop critical thinking and domain expertise, and
equips them with ‘skills to address 21st century
problems’.17

Although there is a growing body of literature dis-
cussing the benefits of the flipped classroom,
evidence-based research specifically aimed at sup-
porting the development of guidelines is just begin-
ning to emerge.14,20 In the area of health
professions education, research on the flipped class-
room tends to be limited to a single course or
course sequence, and focuses on describing course
design and implementation, examining relevant
learning outcomes, and exploring student percep-
tions.10,11,21–24 These studies are typically framed as
comparisons between traditional and flipped ver-
sions of the course. Growing research evidence high-
lighting the pedagogical advantages of the flipped
classroom has led to calls for the broader implemen-
tation of this model across multiple courses and
over entire curricula.8,9 However, there is a striking
paucity of research examining such large-scale
implementations.25 Given the limited understanding
of the implications of the large-scale adoption of the
flipped classroom, it is timely to examine how multi-
ple concurrent flipped courses can impact student
learning. This work fills an important gap in the lit-
erature concerning design considerations for health
professions schools employing the flipped model
across multiple courses in the curriculum.

The purpose of this study was to examine how stu-
dents experience flipped classroom learning in mul-
tiple courses in a single curriculum. Specifically, we
attempted to identify the elements of the model
that were perceived by students as most helpful, as
well as those considered to be most challenging in
their learning process. Rather than comparing dif-
ferent versions of the same course, we focused on
patterns of learning experiences that are common
across multiple courses. The ultimate goal of the
study was to contribute to the development of
course and curriculum design guidelines by synthe-
sising evidence across different courses.

METHODS

Study design and setting

The University of North Carolina (UNC) Eshelman
School of Pharmacy is in the process of fundamen-
tally transforming its doctor of pharmacy (PharmD)
curriculum to be launched in the autumn of 2015.
One of the core tenets of the new curriculum is the
strategic re-engineering of instruction to maximise
student learning and engagement using innovative
pedagogical approaches, such as the flipped
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classroom.26 The flipped model’s dual emphasis on
self-directed (out-of-class) and interactive (in-class)
learning is recognised by school faculty staff as
being aligned with desired programme outcomes.
Over recent academic years, many school faculty
members have been actively redesigning their
courses to adopt the flipped classroom format.
Thus, current students in the programme have been
exposed to variations of the flipped classroom
model over their course of study and to several con-
current flipped courses in the 2013/2014 academic
year. We saw this context as representing a unique
opportunity to examine the patterns of student
experiences across multiple flipped courses.

For the purpose of this study, we defined a flipped
course according to two criteria: (i) it must require
pre-class learning, and (ii) class sessions must be
focused on application and problem solving
through active learning. To identify courses that
met these criteria, a panel of faculty members
reviewed a list of all unique course–course director
pairings for required courses in the PharmD degree
programme for 2012–2014 (n = 35). In cases in
which consensus for inclusion was not reached by
the panel (n = 3), the course director was con-
sulted, after which two investigators (JK and JEM)
conducted an independent review of the syllabus
and randomly selected class recordings.27,28 Ulti-
mately, 10 courses were identified as meeting the
criteria for inclusion.

Data collection and analysis

The study used inductive qualitative analysis of exist-
ing data, adopting an unfolding approach to the
study design with two distinct phases.29,30 The first
phase was focused on the systematic identification of
courses that had implemented the flipped classroom
model, as described above. The second phase con-
centrated on the systematic analysis of student feed-
back data from courses identified in the first phase.
Free-text entries from student feedback routinely soli-
cited during mid-course and end-of-course (EoC)
evaluations represented the primary source of data
for this study and were provided to the research team
in a de-identified and aggregate form. The analysis
included all responses to questions about the course
and excluded questions asking for evaluations of
individual instructors. The study was reviewed by the
UNC Institutional Review Board and was classified as
exempt from requirements for ethical approval.

The process of elucidating experiences associated with
a specific phenomenon lends itself to examination

through qualitative research methods situated
within a constructivist, naturalistic research para-
digm.29,31,32 We took a grounded theory-based
approach to analysis by constructing codes and cate-
gories from data using the constant comparison
method for identifying categories and themes
through multiple iterations of coding.29,33,34 Consis-
tent with the tradition of inductive qualitative con-
tent analysis, the labels for the categories were
derived from the data in the process of analysis.35,36

Given the large size of the dataset, coding was
undertaken in several steps in which category refine-
ment and aggregation were involved at each level.

As is common in inductive content analysis,37 one
investigator (JK) conducted a primary analysis of all
6010 comments in multiple passes. This process
involved open descriptive coding of the data for each
question on the evaluations, followed by the group-
ing of those codes into categories at the course level
using constant comparison methods.29,38 As themes
began to emerge from those categories at the course
level, the analysis was expanded across courses to
identify and refine those themes that were salient
across multiple flipped courses. Individual statements
at the lowest level of data analysis often contained
very specific comments about a particular assign-
ment, class session experience, or test question. In
our analysis we sought to move beyond this level of
detail, focusing on categories of comments, relation-
ships between them, and the themes that repeatedly
occurred across courses.35

To ensure the dependability of findings, improve
trustworthiness and to guard against investigator
bias, three subsets of data collectively representing
all 10 courses were independently analysed by three
other investigators using the same iterative coding
process (JEM, JER, MR: about 180 comments each).
We then worked in pairs to compare open codes,
categories, and emerging themes and sub-themes
for each subset of the data. Consensus on overall
themes and sub-themes was achieved through a ser-
ies of discussions among all members of the
research team, with the support of coding memos
and notes made by each investigator in the process
of analysis, a common approach in qualitative stud-
ies.31,35 This process enabled us to move from mani-
fest content (explicit statements) to latent content
(underlying meaning) and to define, label and
describe the themes for each course.35

The themes common across all 10 courses were
identified and are presented below. Preliminary
reports were presented to a group of faculty staff
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and students for member-checking, which helped to
further refine theme labels and verify face valid-
ity.37,39 These themes are distinct, but not necessar-
ily mutually exclusive as they represent
interpretations and related concepts, a phe-
nomenon that is not uncommon in qualitative
research.35

RESULTS

The 10 courses included in this study represented
six from the first year in the curriculum and four
from the second year (Table 1). Of note, half of
these courses used video lectures as the primary for-
mat for pre-class learning, and the other half uti-
lised various text-based materials (e.g. textbooks,
online modules, scholarly articles) for pre-class
study. A total of 6010 student comments from EoC
and mid-course evaluations were analysed. It is
worth noting that there was marked redundancy in
themes emerging from different evaluations for the
same course. Therefore, we believe that the varia-
tions in the numbers of individual comments
among the courses had minimal impact on the anal-
ysis and synthesis of findings.

The following presentation of results is organised
according to four main themes identified by the
research team: (i) overall course format; (ii) pre-
class learning; (iii) in-class learning, and (iv) new
pedagogy calls for changes in assessments.

Overall course format

As described earlier, the flipped classroom approach
used in the 10 courses analysed for this study differed
from the instructional methods used in the remain-
ing courses of the curriculum. It is thus not surpris-
ing that all of the courses in the sample generated
multiple comments focusing on the overall course
format, its advantages and associated challenges.

Advantages of the flipped classroom model over the
traditional lecture

The main advantages noted included greater
emphasis on understanding and application of
material, a higher level of engagement during class
time and continuous learning throughout the seme-
ster. Many students commented on how flipping
‘really made understanding and application of the
material the goal of the class’ (course 4), and
expressed a preference for the active learning for-
mat ‘because it is more engaging and applicable’

(course 3) and ‘emphasises doing over sitting and
listening’ (course 7). The following statements cap-
ture the perceived change in the learning process:

Table 1 Characteristics of 10 courses included in the study

Course

Curriculum

year

Course type*

Pre-class

learning format

In-class learning

activities*

1 Year 1

Science

Textbook, online

summary notes

Small-group

case-based learning,

micro-lectures

2 Year 1

Science

Video lectures Student-led

discussion,

micro-lectures,

structured problem

solving

3 Year 1

Science

Video lectures ARS, micro-lectures,

instructor-led case

analysis, peer

discussion

4 Year 1

Science

Video lectures,

scholarly articles

ARS, micro-lectures,

instructor-led case

analysis, peer

discussion

5 Year 1

Science

Video lectures,

scholarly articles

ARS, micro-lectures,

instructor-led

case analysis, peer

discussion

6 Year 1

Science

Video lectures ARS, micro-lectures

7 Year 2

Science

Online interactive

modules,

e-textbook

Small-group

case-based learning,

micro-lectures

8† Year 2

Pharmacotherapy

Textbook-based

homework

ARS, micro-lectures,

instructor-led case

analysis

9† Year 2

Pharmacotherapy

Online interactive

modules

ARS, instructor-led

case analysis,

micro-lectures

10 Year 2

Pharmacotherapy

Textbook-based

homework

ARS, small-group

case-based learning,

micro-lectures

* Peer discussion typically in the Think–Pair–Share format.
† Courses 8 and 9 were 8 weeks in length. All others were
16 weeks in length.
ARS = audience response system (commonly referred to as
‘clickers’).
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. . .this model has made me stay focused. . . keeps
me up to speed and prevents me from falling
behind. . .(Course 3)

It helped me think about subject matter WHILE
[sic] I was learning, not cramming at the end.
(Course 5)

Implementation issues

Although students expressed recognition of the ben-
efits of flipped learning, they also drew a distinction
between their liking of the pedagogical concept and
their appreciation of the reality of their learning
experience, giving many comments phrased along
the lines of ‘I like the concept of the flipped class
format, but I think the in-class ‘active’ portion could
be more involved’ (course 3), ‘. . .the idea is great,
but [it] could have been implemented better’
(course 9), as well as critiques of specific course ele-
ments and suggestions for how they ‘should be
adjusted to optimise the learning experience’
(course 2). The general message indicated agree-
ment that ‘the flipped classroom model is a great
idea, in theory’ (course 4), but students had con-
cerns about the ways it was implemented and exe-
cuted. Interestingly, this thread was present even
when the overall tone of comments about the
course was positive, indicating the need for continu-
ous refinement of course design.

Pre-class learning

Benefits

Preparing for class by independently learning foun-
dational knowledge is a core element of the flipped
classroom model. Overall, students perceived this
approach to learning as beneficial because it: (i)
afforded ‘more time to process new information’
(course 8), and allowed students to ‘pause and go
back while learning the material initially’ (course
5); (ii) ‘helped [students] understand the concepts
and actively participate in class’ (course 4), and pro-
vided ‘insight into what would be discussed during
the next class’ (course 6), and (iii) required one ‘to
stay on top of the material’ (course 1) and ‘prevents
me from falling behind’ (course 3).

Increased workload

Comments from multiple courses described the
amount of time required for class preparation as
‘unrealistic and very frustrating’ (course 4) with
‘[pre-lectures] way too long most of the time’

(course 6) and overall ‘too much time required out-
side of class’ (course 9). Students observed that this
‘becomes overwhelming’ (course 5) in the context
of the demands imposed by concurrent coursework,
noting that ‘if this was the only class I had, it would
have been fine, but obviously, I have other courses
to deal with’ (course 9). This theme becomes more
pronounced in comments about concurrent flipped
courses: ‘. . .if only [this course] was flipped, I would
be OK with it’ (course 5). However, in the context
of ‘multiple classes with pre-class lectures’ (course
5), students find they have to ‘literally spend hours
watching videos some days’ (course 6), noting that
‘there is no way this will be sustainable when all
classes [. . .] are flipped’ (course 5).

Students also commented on the optimal length of
video- and text-based pre-class materials and the
apparent disconnect between some instructor esti-
mates and student experiences regarding pre-class
preparation time. Student feedback on video lec-
tures was consistent with reference to issues of
length, with many comments such as ‘20–30-minute
videos are reasonable, but 35–40-minute videos are
not’ (course 3) and ‘videos in the 20-minute range
are a lot more palatable’ (course 4). For courses
using text-based materials, comments on time were
less specific, but were clear that class preparation
‘should not take many, many hours to complete’
(course 9). Additionally, across multiple courses,
there were comments on the discrepancy between
instructor estimates and the actual time required
for thorough class preparation that might involve
note-taking and several passes through difficult sec-
tions so that ‘a 40-minute video could take about
2 hours to watch’ (course 6). This ‘unmanageable
workload’ (course 5) was cited by some as one rea-
son for not completing pre-class learning.

Quality of pre-class learning materials

The quality of videos and online modules emerged
as another important factor in student perceptions
of the value of pre-class learning. Materials
described as ‘edited, concise, simple and engaging’
(course 6) and ‘containing VERY [sic] good infor-
mation’ (course 2) were noted as beneficial to
learning. Conversely, students found it difficult to
learn from materials that they described as ‘monoto-
nous and boring’ (course 3) or ‘full of errors and
confusing wording’ (course 9). Not surprisingly, cri-
tiques of production quality tended to overlap with
comments on the length of the videos and online
modules as student tolerance of poorly organised
and presented information sharply decreased as
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time commitments exceeded the desired 20–30 min-
utes. Overall, students articulated an expectation
that pre-class learning materials should be ‘carefully
crafted’ (course 5) and ‘made specifically for the
flipped classroom’ (course 6).

In-class learning

Alignment with pre-class learning

Alignment between pre-class and in-class learning
activities emerged as a key factor in student percep-
tions of the flipped learning experience. Students
expressed appreciation for instructional alignment:

The activities in this class required me to apply
concepts that I had read about and gained an ini-
tial understanding of in ways that reinforced key
points. . . (Course 7)

I love how the in-class lectures and clinical cases
really reinforce the pre-class lectures.(Course 3)

Specifically, review questions and quizzes were noted
as aiding understanding and providing incentives to
prepare for class. Analysis of clinical cases was the
most valued learning activity because it allowed for
the application of knowledge and development of
professional competency: comments on every course
included multiple statements along the lines of ‘I
really liked in-class cases’ (course 5), with elabora-
tions such as ‘they really helped me understand
material and apply it’ (course 10), ‘cases helped to
solidify ideas’ (course 7), or ‘[cases] showed good
logical approaches to issues’ (course 8).

However, three distinct patterns of misalignment
were noted across multiple courses.

The first concerned excessive redundancy in the
material presented for pre-class and in-class learning:

. . .[the pre-lecture was] pretty redundant to what
was presented in class. . . zoning out in class
because the material had already been presented
to us. . . (Course 3)

Assigned lecture recordings covered the exact
same material that we were then lectured on in
class. (Course 6)

The second cited the ‘double lecture’ (courses 3, 5,
6) and referred to the introduction of completely
new material during class, primarily in lecture
format:

We had new information introduced in the pre-
class lecture, and then more new information
introduced during the in-class lecture – essen-
tially just a double lecture. . . (Course 3)

It felt like we were having twice the amount of
lecture. (Course 5)

The third concerned a lack of learning activities to
bridge the gap between the acquisition of founda-
tional knowledge before class and active learning
during class:

The information goes from basic > simple
quiz > full PharmD’s knowledge and expecting
me to solve cases and know everything about
them. There needs to be a better stepping-
stone. . . (Course 1)

I would’ve liked for the beginning of class to be
a review of the module’s key points before jump-
ing into cases. (Course 9)

Although they were critical of redundant or exces-
sive lecturing, students clearly saw the need to have
some element of lecture to help bridge pre-class
and in-class learning, to ‘reiterate/reteach/go
through in detail (SLOWLY!) the most important
or the most challenging concepts’ (course 7) and
provide ‘at least recaps of pearls needed for cases
before diving into cases’ (course 9). Comments simi-
lar to ‘I would have appreciated a bit more lecture
in class about the topic before moving into cases’
(course 10) were very common.

Role of the instructor

Providing a stepping stone from pre-class to in-class
learning emerged as one of the key roles of instruc-
tors in the flipped classroom. Students generally
viewed instructors as ‘experts in the field’ (e.g.
courses 1, 4, 8) who should help them make better
sense of the material and guide in-class learning by
‘elaborating on material to clear up any possible
questions’ (course 2) and providing ‘rigorous
checks that the students understand the material’
(course 1). However, our analysis also revealed a
tension between the need for some lecturing to
recap key points and ‘clarify questions that students
may have while being exposed to material for the
first time’ (course 2) and frustration with the ‘mini-
lecture that is not so mini’ (course 3). Overall, stu-
dents expressed a desire for increased interaction
with instructors in active and engaging discussion
and ample opportunities to ask questions, struc-
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tured so that the quantity of time reflects ‘students
talking = professors talking’ (course 6).

All the courses included in the study used multiple
instructors, which added complexities associated
with pedagogical consistency. Student comments
highlighted the need for instructors in team-taught
flipped courses to align their approaches with one
another and to function effectively as team mem-
bers. Although the use of multiple instructors was
generally seen by students as facilitating a ‘welcome
change of pace’ (course 3) and an opportunity to
‘hear different people’s views’ (course 5), there was
also notable frustration with ‘too many teachers with
varying expectations’ (course 9), sometimes ‘with
no smooth transitions’ (course 8), to which students
expressed difficulty adjusting. The message implied
in the comment ‘if you are going to teach in a
flipped format, there needs to be more consistency
across the professors’ (course 1) was present across
multiple course evaluations, followed by suggestions
that the course director should ‘work with the guest
instructors’ (course 4) and assist ‘other professors
with figuring out how to be effective in this type of
learning environment’ (course 5).

New pedagogy calls for changes in assessments

Survey responses often focused on assessments
regardless of the question or prompt. Some stu-
dents noted that the flipped classroom format with
its ‘multiple resources to study from’ (course 6)
facilitated learning and ‘made it so I felt very pre-
pared when exams came around’ (course 4). How-
ever, others felt overwhelmed by ‘soooo [sic] much
information covered’ (course 5) through different
learning materials and activities, noting that it was
not clear ‘what’s important to know’ (course 9). In
particular, students tended to perceive test ques-
tions as unfair if they were based on material cov-
ered in out-of-class learning that was not given
special attention in class.

Furthermore, comments across multiple courses
pointed to a perceived incongruence between the
in-class emphasis on the application of knowledge
and problem solving, and assessments conducted
using multiple-choice question examinations. Stu-
dents ‘wanted to be able to show thinking’
(course 10) and resented having to ‘pick the right
answer’ to questions that ‘test how many small
details you could memorise instead of concepts,
which does not seem to fit with the goal of the
class’ (course 4). Along the same lines, open-
ended or essay questions were perceived as aligned

with the course learning objectives because they
provided an ‘opportunity to show [one’s] under-
standing’ and ‘to do critical thinking and apply
everything we learned’ (course 5), as well as the
chance to provide nuanced answers instead of the
‘all-or-nothingness of [a] multiple choice exam’
(course 7). Some observed that graded projects,
research papers and presentations offered ‘better
assessment of understanding of the material’
(course 6) compared with multiple-choice tests.
The overall theme was that assessments in a
flipped classroom should be better aligned with
active learning pedagogy, varied in form, and
designed to assess not only the student’s knowl-
edge and understanding, but also the student’s
ability to apply course concepts and solve prob-
lems.

Overlapping themes

It is worth noting that although these themes
emerged during the qualitative analysis as distinct
from one another, they were not always mutually
exclusive. Perceptions of the overall course format,
for example, can depend on the format and content
of pre-class and in-class learning. Similarly, percep-
tions of in-class learning activities may be influenced
by associated pre-class learning. The theme of assess-
ments can connect to all learning activities, depend-
ing on the course design. Instructor role, although
most prominent among comments about the in-class
portion of the course, spans the entire learning pro-
cess and course design. As such, these themes
should be considered both individually and as a
whole.

DISCUSSION

Our study is one of the first to broadly examine a
large-scale implementation of the flipped classroom
model in a single curriculum. The findings of this
study align with previous research demonstrating
that students generally find the flipped classroom
format preferable to that of the traditional lec-
ture.10,15,21,40,41 However, our analysis also demon-
strates that this preference is conditional upon the
effective implementation of this model and align-
ment within the core instructional elements. Chal-
lenges associated with ineffective course delivery can
potentially erode the goals and perceived benefits
of the flipped learning model. Moreover, when mul-
tiple courses are flipped, the impact of each individ-
ual course design or pedagogical strategy on the
overall student learning experience is amplified. In
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other words, minor problems become major obsta-
cles to learning as the model is scaled across the
curriculum. In our review of the literature, we
found only one recent study of a large-scale curricu-
lum transformation using elements of classroom
flipping, which, similarly to our findings, also identi-
fied a number of challenges for both instructors
and students.25

The issues of increased workload for students associ-
ated with self-directed pre-class learning and specifi-
cally the length of video lectures have been noted
in a number of studies.15,21,25,42 Our study suggests
that the cumulative workload of multiple concurrent
flipped courses quickly becomes overwhelming and
stressful. Additionally, an unmanageable volume of
pre-class learning may lead to students coming to
class unprepared, which prevents them from prop-
erly engaging in classroom learning and ultimately
undermines the pedagogical model. Curriculum-
wide adoption of the flipped classroom should be
accompanied by a thorough analysis of the total
time and effort required of students in and out of
the classroom for all concurrent courses. Like Rem-
ington et al.,25 we found that instructors tend to
underestimate student workload and therefore the
use of actual time and workload data is recom-
mended.

The importance of instructional alignment among
all learning activities to the achievement of better
outcomes is well established.43 Previous reports
noted that it may be particularly challenging for
students to connect pre-learning and in-class learn-
ing in a flipped classroom.44 Our study corrobo-
rated this challenge, documenting several patterns
of instructional misalignment. Additionally, our
analysis demonstrated that students were sensitive
to discrepancies between classroom learning aimed
at higher levels of Bloom’s taxonomy and assess-
ments designed for lower levels.45 Taken together,
these findings offer compelling evidence of the
need for thoughtful design and sequencing of
learning activities, as well as the re-design of assess-
ments to more effectively achieve instructional
alignment in a flipped classroom. This echoes
observations of a recent review of flipped classroom
literature regarding the importance of how pre-class
and in-class activities are integrated into the overall
approach.17

The provision of opportunities for instructor–stu-
dent interaction is one of the strengths of the
flipped approach.44 Our study provided strong evi-
dence that students desire an increase in such

interaction and feel strongly that an instructor
reliance on the lecture during class is incompati-
ble with the flipped model. The study provides
explicit and implicit arguments for the need for
additional faculty development as part of the
broader implementation of flipped learning. When
implementing this model, faculty staff may need
help with understanding the learning theories and
pedagogical principles that underpin the flipped
approach, as well as practical guidelines for the
development of instructional materials, the identi-
fying of appropriate active learning exercises, the
more accurate estimation of pre-class preparation
time, and the transformation of the classroom
from a content-focused to a learner-centred envi-
ronment.17,20

Redesigning learning environments is a complex
undertaking that often requires multiple iterations
of implementation and refinement to achieve the
outcomes desired.46 As others undergo curricular
change or experience multiple course redesigns, sys-
tematic and rigorous assessment should be used to
identify opportunities for improving course design.
The data and results described here have advanced
our own school’s quality improvement process,
enabling us to identify key steps to improving
flipped courses, activities, technologies and strate-
gies. This work has informed practices at the course
and curriculum levels and includes reducing pre-
class workloads, improving the quality of learning
materials, and implementing a faculty development
workshop series focused on pedagogy and course
design.

The flipped learning model is flexible and can
incorporate a wide variety of learning activities and
teaching strategies, as evidenced by a growing body
of practical guidelines and examples.12,16,20 How-
ever, in the context of multiple courses and multi-
ple instructors, this variability can have negative
effects on student learning, especially for students
who struggle to develop effective learning habits
while adjusting to constant change. Our findings
support other research observations that students
value predictable structure in learning activities
and that some level of consistency within and
across courses is necessary.25,44 Further, this study
demonstrates the need for institutions to consider
and examine multiple course redesigns at the cur-
ricular level. Ensuring that students have sufficient
time to prepare for class, for example, is critical
for promoting self-regulated learning and for opti-
mising student engagement during class. Although
course-level studies provide valuable insight into
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teaching and learning, these studies render stu-
dent experiences across the curriculum incom-
pletely understood. Our findings have raised
awareness at our own school about the importance
of curriculum coherence and of fully understand-
ing how changes across multiple courses impact
students.

Limitations

Although this study provides one of the first exami-
nations of student experiences across multiple
courses, it was limited to a single institution. This
affects the transferability of the findings to other
educational settings. Nevertheless, we believe that
the context of the study is sufficiently similar to
other health profession education contexts to make
the findings relevant and applicable in other set-
tings. Another limitation of the study is that it
examined flipped classroom implementations and
associated learning experiences without addressing
learning outcomes. Finally, the study is limited in
its focus on the student perspective and does not
consider the perspectives of instructors and other
stakeholders in the educational process. Research-
ers have noted the value of student comments on
course evaluations for understanding student expe-
riences.47 Moreover, we believe that student percep-
tions of the learning experience are important
factors in their motivation and engagement in
learning, and that better understanding of those
experiences can inform and improve teaching prac-
tice.

CONCLUSIONS

The present analysis of data from 10 flipped
courses provides insight into common patterns of
student learning experiences specific to the
flipped learning model across a single curriculum.
Importantly, this study points to the challenges of
scaling the implementation of the flipped class-
room across multiple courses. We have identified
several core elements critical to the effective
design and implementation of the flipped class-
room model: careful selection and design of foun-
dational content material and in-class active
learning strategies; thoughtful alignment of pre-
class and in-class learning activities; purposeful
redesign of assessments to align with learning
objectives and course learning outcomes, and a
systemic approach to curriculum with attention to
overall workload and the consistency of student
learning experiences.
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