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Abstract
The flipped classroom has garnered significant attention in medical education as a model to better promote student learning
outcomes as well as student and faculty perceptions. As a pedagogical approach, the flipped classroom requires students to learn
foundational material prior to class so that class time can be spent applying that material through active learning. Collectively, we
accrued experience with this model, including facing challenges during the design, implementation, and evaluation of courses.
This monograph focuses on common challenges faced and recommendation for solving problems that may occur during its
utilization based on experience and scholarship.
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Introduction

In the flipped classroom, out-of-class self-paced or self-
directed learning supports in-class higher-order learning
[1–3]—essentially reversing the traditional class/homework
process. This instructional approach allows students to come
to class prepared in terms of foundational knowledge which
can yield more impactful learning [4]. Student learning is fur-
ther enhanced because instructors can then utilize class time
more effectively in drawing on these foundations to focus on
patient care or more contextualized applications.

The flipped classroom approach has been around in various
forms for numerous years. Over this time, various challenges
and solutions have been experienced by the practitioners of this
model. The purpose of this article is to summarize some of the
common challenges and provide corresponding recommenda-
tions. As instructors gain more experience with the flipped
classroom, the academy can gain a better understanding of

common problems and potential solutions—both of which
may not necessarily appear in scholarly articles but in hallway
conversations or sharing at local and national meetings.

Common Challenges and Solutions
Encountered

Each form of pedagogy has potential benefits and drawbacks.
The following section describes several of these challenges to
the flipped classroom, along with possible solutions:

BI have too much content to cover so I can’t use the
flipped classroom.^

This is a common statement with most active learning or en-
gaged learning paradigms [5]. The rate at which information is
generated, especially in health care, makes it impossible to
cover everything and necessitates educators to weed less rele-
vant topics out of courses. This weeded-out content is replaced
by a more in-depth exploration of highly relevant topics and
building skills to better ensure life-long learning. One solution
in selecting content would be to ask yourself three key ques-
tions: (1) What content should students learn that is clinically
relevant, and essential for success in subsequent courses and
learning experiences?, (2) What knowledge and skills do stu-
dents need our help to learn and what can they look up and
learn on their own?, and (3) What actions can I take in the
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course that optimizes the opportunities for students to master
the learning outcomes of our courses? This process is followed
by reviewing the learning outcomes for each session and ensure
each objective is clearly defined. The goal is to use benefits of
the flipped model (e.g., higher-order learning, development of
interpersonal skills) to accomplish the learning goals of the
course [6]. Identifying clear learning goals for the course can
ensure that the instructional model is appropriate and that other
elements of the class (e.g., assessment methods, collaboration
work, instructional strategies) are adequately aligned. It is im-
perative to be mindful that a curriculum is a roadmap for learn-
ing and individual courses are part of that roadmap. As such, a
school’s curriculum committee or related group may want to
play a larger role in determining course-level outcomes and the
links between courses, programmatic outcomes and accredita-
tion standards. While your course may not cover all that you
may want, the curriculum, through classes and experiential,
will cover a very large portion.

BStudents need to read this book chapter before class but
they don’t do it!^

Moving student learning prior to class requires instructors to
select and prioritize key foundational content [7]. Pre-class con-
tent should include key definitions and concepts while in-class
activities should emphasize higher-order aspects. For example,
pre-class content for a pharmacology course might include over-
view of receptors (e.g., beta-receptors) or physiology (e.g., sym-
pathetic effects) or a therapeutics class might include a review of
the organ system (e.g., the heart) and pathophysiology (e.g.,
arrhythmia). Class time can then be used for clinical application
building upon this foundational content. Further, pre-class mate-
rial that takes too long to completemay discourage students from
fully preparing for class. Conversely, material too brief may fail
to deliver key information. To promote pre-class preparation,
remember RAISE (i.e., Reason, Accountability, Interaction,
Student-friendly, and Efficient) [8, 9]. There should be an explic-
it, transparent, and incentivized reason for having students pre-
pare for class. If students do not see it, the paradigm is less
successful [10, 11]. Medical students have various time commit-
ments and their time is spent onwhat is valued or associatedwith
reward. In a class, points are the reward so hold students account-
able by assigning points for pre-class completion. This can be
quizzes, cases, submitting outlines, etc. Next, design activities
that help students interact with the material, such as answering a
pre-class clinical case designed so that students need to acquire
the knowledge from the assigned reading to answer questions
linked to the case. This strategy could be like that used in just-in-
time teaching where students answer a case prior to class and
their answers are used to drive class time [12, 13]. The material
you assign should also be student-friendly. Most textbooks are
written by experts for experts and may not be suitable material
for pre-class learning by novices [14]. Finally, make material

efficient. Students are under time pressures, just like faculty, so
we must design material that delivers the foundational content in
an efficient manner. Table 1 includes some recommendations
and guidelines

BI don’t knowwhat to do in class if students are learning
the information ahead of time.^

Choices for designing and operationalizing a flipped model
abound, with new technologies, activities, and strategies, are
continuously emerging [7]. While research describes a wide
range of successful approaches, selecting appropriate modal-
ities for pre- and in-class engagement is not trivial [7].
Instructors can develop their own active learning exercises
or choose from a wide range of published strategies [18–21].
As a starting point, it may be helpful to begin with strategies
that are intuitive and comfortable; case studies, for example,
are common and well-described in health professions educa-
tion [22] along with cooperative learning techniques [23]
(e.g., think-pair-share, jigsaw, brainstorming). Regardless of
the approach, the planning and design phase of these activities
can require significant time (an estimated 10 h to build every
1 h of class) and ongoing refinement [7]. Consider making
efforts (e.g., formative assessment) to determine how well-
suited new class activities are and to inform improvements
moving forward. While it does require investment of time on
the front end, a sustainable flipped model can last years unless
your field is constantly changing.

BWhen facilitating class, I get anxiety because I feel I
might lose control of the class.^

The sensation or anxiety of losing control of a class discussion
is common to active learning [5]. These can be overcome with
experience, clarifying expectations, and upfront planning
[24]. With experience, we gain some comfort with the
unknown—unknown student questions or how cases or dis-
cussions will play out. For new instructors, starting with more
familiar content may make facilitation easier since there is a
larger familiarity and knowledge base. There always will be
questions or unplanned situations. Sometimes these can be the
most valuable learning experiences to students because they
can see how an expert thinks through a situation. One of the
most important aspects is upfront expectations which can in-
clude amount of time spent on a task or what signals will be
used to bring that discussion back to the group if small groups
are working (e.g., bell, raising of hands). Finally, up front
planning can help with anticipating road blocks. Whether
the class has 5 people or 500, an instructor can maintain a
controlled discussion.

BI never have enough time in class to cover everything,
so I have to lecture.^
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In general, faculty tends to underestimate the average amount
of time students need to learn new material before class. Since
the flipped classroom necessitates learning prior to class, fac-
ulty must be thoughtful about the time expectations placed on
students and remember that learning can take approximately 2–
3 times longer than simply watching a video or reading a text
[14, 25]. If the pre-class learning takes an unreasonable amount
of time, students are likely to show up unprepared for actively
engaging in the classroom. As a common rule of thumb, all out
of class activities should require no more than 2 h per 1 h of
class time, with videos limited to about 20–30 min each [10,
26]. In addition, chunking material into smaller independent
units can help students’ self-regulate learning [27, 28].

Furthermore, managing time in-class is largely a function
of the active learning strategies, which may require more time
than expected to implement [29]. When planning for class,
account for a time cushion as active learning may take more
time than expected. Class activities also tend to require facil-
itation skills to manage the chaos of active learning and en-
gagement. Be mindful of the need to balance between moving
class along and spending sufficient time discussing the mate-
rial or activity.

BStudents don’t seem engaged—they are spending time
on social media rather than engaging in class activities.^

A common problem in any engaged classroom is student par-
ticipation. In the flipped classroom design, accounting for stu-
dent preparation prior to class and for student dispositions
toward various learning activities in class may help promote
engagement. First, students must be equipped with founda-
tional knowledge and prepared to engage during class.
Holding students accountable for learning pre-class material
using a quiz or other assignment (e.g., case reports) may en-
courage them to prioritize the pre-class material appropriately.
In one study, students who did not access pre-class material
participated less and performed poorer than those that did

[30]. In addition, self-paced instructional materials were
viewed by 20% of students prior to the first lecture, 42% prior
to the second lecture, and 78% prior to the exam. Most stu-
dents (69%) reported graded assignments as the best incentive
for preparing for class [31]. Ensuring that class time is active
and applied (as opposed to re lecturing pre-class material or
lecturing new material) may further encourage students to
participate. Second, there are a variety of Btypes^ of students
who may be reluctant to engage in discourse during an aver-
age class session, including students who tend to be
introverted or shy [32–35].

Communicating expectations for engagement and creating
a safe classroom community that gives time for students to
talk to one another, respond to questions, and formulate ques-
tions in a discussion may help foster wider student involve-
ment [2, 36]. To ensure accountability by all groups as op-
posed to a single individual, faculty could advocate simulta-
neous group responses to questions asked. This is particularly
suitable if colored response cards are used but also relevant
when using an audience response system (e.g., Poll
Everywhere). This could avoid singling out a less engaged
learner which is common practice in lectures but rather pro-
mote further discussion between groups when explaining and
defending their answer choice. On a broader scale, recognize
the importance of peer mix and potential pre-existing conflicts
between learners, which could hinder engagement [37, 38].
Cooperative learning techniques may be an effective way to
promote engagement [39]. In cooperative learning, the first
step is individual accountability. This gives the unprepared
time to prepare and the introverted time to think and formu-
late. The second step is smaller group discussion. This allows
the shy individuals to test their ideas prior to exposing those
ideas to the larger class and potentially allows everyone to
speak instead of the most vocal.

BFlipped classes mean we do homework in class, right?
So I don’t need to give more homework!^

Table 1 Guidelines for pre-class preparation time

Description Words per page Word count for 10 pages Predicted reading
time for 10 pages (min)

Predicted
study time (h)

Probability students
will complete
before class

Word document, single spaced,
11 point font

550 5550 28 1.4–2.3 Good

Word document, double spaced,
11 point font

325 3250 16 0.8–1.4 Very good

Published textbook A
(1 page, 7 × 10) [15]

650 6500 33 1.6–2.7 Fair

Published textbook B
(1 page, 8 × 11) [16]

1050 1050 53 2.6–4.4 Unlikely

Primary literature 870 8700 44 2.2–3.7 Unlikely

Video lecture 120–180 (spoken words
per minute) [17]

1200–1800 (words
for 10 min video)

20 1.0–1.7 Very good
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Flipped courses have been associated with moving homework
inside of class time and moving the typical in-class lecture
prior to class. As such, some instructors may feel that because
students applied the material during class they do not need
further application opportunities. Learning does not end when
class ends. After a class period, students might spend approx-
imately 1 h on study or additional practice. Providing students
with opportunities to further learn and apply material can pro-
mote deeper learning and may take the form of traditional
homework assignments, papers, or projects [40, 41]. These
practices should be spaced and increase in complexity over
time to maximize long-term retention [42–44].

BI tried the flipped classroom once but students didn’t
perform better.^

Some instructors are willing to dismiss the flipped classroom
after one attempt. From experience, a flipped or engaged class
may not be perfect the first time but if thoughtfully planned,
should still be good as the best lecture, if you are to believe the
literature about active learning [21, 45–48]. Why might stu-
dents not perform better? One reason may be that assessments
designed for a lecture-based course are no longer appropriate
for an engaged learning paradigm. Literature suggests that the
variety and frequency of assessments tend to increase in
flipped classrooms while also prompting educators to re-
think established approaches to assessment [49]. Focused at-
tention on higher-order cognitive skill development requires
assessments that reflect student growth in more complex rea-
soning skills, such as analysis, synthesis, and evaluation. In
addition, instructors should consider diversifying assessment
approaches to more fully evaluate progress toward desired
outcomes [50–54]. Various assessment strategies can be built
into pre-class material, in-class activities, and post-class prac-
tice to provide critical information to the instructor about the
efficacy of the class and to the student about mastery of con-
tent and key concepts. In-class activities, for example, may be
designed to provide real-time feedback to instructors
concerning common misconceptions in student knowledge
that can immediately be addressed with a short lecture or
explanation [55, 56]. Further, advances in technology empow-
er our ability to design and implement various approaches to
assessment, including but not limited to embedded self-
assessments in pre-class materials, wikis, and discussion fo-
rums [6]. Since assessment strategies that target higher-order
thinking may require more time and resources to administer
(e.g., essays, presentations, projects, or test questions that ex-
tend beyond multiple choice items), consideration should be
given to the availability of teaching assistants or senior stu-
dents to help support the commitment required for complex
and diverse assessment strategies in the flipped classroom.
Taking measurable and strategic steps toward building a di-
versified assessment plan that is aligned with desired course

outcomes can provide critical insight into student outcomes
and course functionality.

BStudents tell me they pay money to be taught, not to
learn in their own or they think it takes more time.^

Another challenge faculty may face is students’ misconcep-
tions of flipped learning. Students may believe, for example,
that flipped course require more time or they are doing all the
work. Yes, some students may view it as more work with less
reward. If planned well, the flipped classroom should not be
more work but a simple reallocation of time. Instead of spend-
ing time preparing for an exam, less time is needed because the
student has been preparing all along. In addition, students tend
to look at short-term goals versus long-term goals [57]. If stu-
dents are focused on course grades and not the ability to retain
and use information at some later date, then yes, the flipped
classroom may not compare well. Showing students why the
approach is taken can be helpful in this respect. Addressing
issues up front about time and effort can help alleviate some
of the issues. In addition, in the traditional lecture method,
students are still doing all the work. They are studying outside
of class in response to the lecture material. In the flipped, they
are learning on their own first and it is being reinforced in class.

BI need someone to tell me exactly what to do. Isn’t
there only one way to flip a class?^

Descriptions of the flipped classroom vary widely, as the mod-
el allows for considerable flexibility in operationalization of
pre-class, in-class, and post-class activities as well as assess-
ment strategies [7, 11]. While challenges associated with the
core elements of the flipped classroom are described above,
common design considerations can overlap across these ele-
ments, including the following:

Planning Designing or redesigning a course can require re-
sources and commitment. Prior to the course, desired learning
outcomes should be identified, assessments written addressing
the learning outcomes, in-class activities planned, and pre-
class content selected and packaged to facilitate the in-class
activities. Faculty commonly underestimates the time, skill,
resources, technology, and collaboration that may be neces-
sary to successfully flip a course.

Constructive Alignment Constructive alignment provides a
framework for instructional design, namely starting with the
clear definition of objectives and ensuring that learning activ-
ities are aligned to achieve the desired outcomes [6]. In the
context of the flipped classroom, this approach can fully sup-
port high level learning outcomes with consideration of de-
sired course outcomes and content delivery, creation of learn-
ing activities, use of technology, and development of
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assessments. To aid alignment, some build a table that lists
each learning outcome, where it is assessed, what occurs be-
fore and in-class to promote its achievement, and what support
materials are needed (see Appendix Table 2).

Collaborative Alignment Team-taught courses introduce
unique complexities in the flipped classroom. Instructors
may need to sync their approaches with one another to func-
tion effectively as team members and enable students to tran-
sition smoothly from one topic or class period to another [10].
Course directors in team-taught courses may need additional
support for generating buy-in and consistency among instruc-
tors in operationalizing the flipped model.

Communication While instructors may need ongoing support
and resources, students may also require assistance
transitioning from instructor-centered to learner-centered envi-
ronments [58]. Some students may be new to the flipped for-
mat, so providing clear expectations for pre-class work, in-class
engagement, and tips for studying and staying current with the
material may be necessary. In addition, students should be pro-
vided opportunities to communicate concerns or challenges,
including their ability to balance the course workload.

Continuous Quality Improvement It is unlikely that the first
offering of a flipped course will go smoothly and, as with any
course design, it may require ongoing adjustments and improve-
ments. Creating mechanisms for generating data can facilitate an

iterative design process. In addition, ensuring that course evalu-
ation questions reflect the core elements of the course will im-
prove the quality and usefulness of evaluation results.

Closing Comments

Educators may face many challenges during the process of
transitioning from a passive learning environment to a flipped
learning environment. We appreciate that a wide range of
flipped models are described in the literature and recommend
that educators use careful thought and planningwhen deciding
to flip a classroom. We must appreciate what it is like to be a
learner and consider how dynamic learning environments can
impact the student journey. Experiment and employ rigorous
methodology and evaluation methods, use designs that will
promote long-term student gains, and foster environments
the promote inclusiveness and access. Above all, report not
just positive findings but disseminate situations where chal-
lenges were experienced. Further understanding and develop-
ing flipped models is crucial for optimizing outcomes and
ensuring that the model remains flexible, transferable, and
relevant.
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Appendix

Table 2 Form used to help align instruction within a flipped classroom

Step 1 Step 2 Step 3 Step 4 Step 5

Objective Assessment In class Pre-class After class

What should students
be able to do or know

How will students be
assessed

Activity that will help students
accomplish the objective

What content is required prior to
class

How will they practice?

1 year after students
take the course, what
skills and knowledge
should they have?

What is feasible? Can I
measure it directly
or triangulate?

How can I provide feedback?
Howwill students collaborate?

Do I need to create something or
is available? How do I hold
students accountable? How
do I handle questions when
students are learning on
their own? How do I get
students to self-assess their
knowledge?

What are the major areas
they need to practice?
How often do they need
to practice? How will
I get them timely
feedback?

Design a dosing
regimen to achieve
therapeutic
concentrations

Multiple choice Bdesign
a multiple dose iv
bolus to achieve the
desired Cmax and
Cmin of___^

Case study: Multiple IV infusion.
First individual, then pair
up then class debrief

Will need basics of calculations
and theory of accumulation.
Self-assess through T/F quiz
on LMS. Students accountable
through in-class quiz. Students
can post questions to a
discussion board while preparing

Homework to reinforce
the principles and
calculations
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