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Technological advances have created immense pressure on our younger generation to keep themselves abreast with the newer
developments in medical sciences. Educators have to evolve innovative pedagogy to help prepare this generation for future challenges
as the training periods are getting relatively shorter. Flipped classroom or Inverted classroom is one such innovation that can empower a
learner to develop critical thinking skills and master ways to imbibe vast information by engaging students in active learning process.
Reading and understanding are carried at home, and the class-time is utilized for higher levels of learning like analyzing, evaluating, and
application of the basic information. This review article is aimed to guide the educators in applying the concept of flipped classroom in

their teaching learning armamentarium.

Key words: Alternative learning strategies, Innovation, Inverted classroom, Pedagogy, Teaching methodology.

isa faculty member in a medical school, and

is responsible for making teaching

schedules. Given the time available, it is

always a challenge for him to include
everything that is there in the syllabus. Feedback from
the students and faculty suggested that sometimes, the
teachers skip a part of the topic due to lack of time;
alternatively, they just read from their slides to ‘cover’
the topic. Sudents do not appear to be happy with either.
G wasadvised by afriend to reversetheroles—that isthe
students should read the material at home and come and
discuss the difficult areas in the class with peers or
teacher. Inspired by the advice of his friend, he
introduced Flipped (or inverted) Classroom.

“ Flipping the classroom meansthat studentsgain first
exposure to new material outside of class, usualy via
reading or watching lecture videos, and then use classtime
to do the harder work of assimilating that knowledge,
through problem-solving, discussion, or debates in the
presence of instructor or facilitator” [1]. The model was
popularized by Eric Mazur claiming that the learning
gainsare nearly tripled with thisapproach that focuseson
thestudent and interactivelearning [2].

The concept was first used in 1980's by some
passionateteacherswho used to distribute reading material
to students before their class. Walvoord and Anderson
proposed a model in which students gain first-exposure
learning prior to class and focus on the processing part of
learning (synthesizing, analyzing, problem-solving, etc.) in
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the class [3]. Karl Fisch in 2008 created a video “ Shift
Happens’ andwascredited for coiningtermas*Fisch Flip”
and “Flipped Classroom.” With the growth of technology,
pre-classassignment isusually delivered via videolecture;
however, many other innovations have been experimented
upon, implemented and evaluated. Theflipped classroom
approach, though used for years in humanities, has now
found itsway into medical education [4].

NEeD For THE FLiPPED CLASSROOM APPROACH

Commonly used teaching-learning strategies are lecture,
demonstration, tutorial, practical, clinica and field
postings; these are occasi onally augmented with seminar,
student symposia, debate, role play, and panel discussion.
Thereisafelt need to enable afresh graduateto develop
the key competencies so asto deliver socially responsive
health care [5]. Medical education is shifting from
traditional objective-based curriculum to Competency-
based training with focus on developing Entrustable
professional activities (EPA) [6]. Oneof theskillsrequired
for Competency-based medical education (CBME) is
cultivating the habit of self-directed and life-long learning
[7]. There is a need to introduce new and innovative
methodswhich devel op attributes of metacognitive skills,
and the Flipped classroom fulfilsthe demand.

The goal of the Flipped classroom is the shift from
passive learning to accelerated learning to foster skills at
cognitively demanding levels such as analysis, synthesis
and evaluation [8]. Researchers have used flipped classes
for postgraduate teaching [9,10]. It has positive effect on
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FiG. 1 Essential stepsin Flipped Classroom.

activelearning [11], and on providing more opportunities
for studentsto engagein critical thinking. 1t helpsthemto
independently facilitate their own learning, and
effectively interact with, and learn from their peers [12]
andteachers[13].

FLipPED CLASSROOM — THE CONCEPT

Flipped classroom essentially consists of three basic
components(Fig. 1). From pedagogical principles, based
on revised Bloom' staxonomy [14], the processisdepicted
in Fig. 2. Planning for using Flipped classroom should
include conducting needs assessments, determining
content and learning outcomes, and selecting appropriate
educational and assessment methods[15].

Pre-ClassAssignment

Pre-class activity or assignment can include low-tech as
well as high-tech tools depending on expertise available
with theinstructor. One can begin with asimpletool such
asdelivering avoice-over lecture on Power Point [16].

FLiPPED CLASSROOM
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FiG. 2 Theprocess of traditional classroom (A) vis-a-visflipped
classroom (B) as aligned with revised Bloom'staxonomy.

Choice of pre-class work: The choice is limited only by
the ingenuity of the facilitator. Investigators found that
using the pre-class exercises in combination with
integrative questions was effective at improving student
performance in both the short- and long-term [17].
Unaware of the technique, biology class teachers coined
the term ‘Learn before Lecture’ and found that pre-class
introduction of information through worksheets or
narrated PowerPoint videos resulted in significant
increasesinlearning gainsin alargeintroductory biology
class [18]. Some examples of low-tech tools are
summarized in Table |. For tech-savvy, low-tech tools
can also be replaced by high-tech tools, for pre-class
assignment (Tablell).

Three developmentshave significantly contributed to
theincreased spread of Flipped classroom model [21]: (a)
Screencasts and instructional videos often promoted by
websites like YouTube, Vimeo, NBC Learn etc; (b)
Availability of “Open Educational Resources’; and (c)
Massive open online courses (MOOCs) utilizing learning
resource management.

Educatorsmay preparetheir owninstructional videos,

TABLE | EXAMPLES OF LOW-TECH TOOLS FOR PRE-CLASSWORK IN FLIPPED CLASSROOM

Tool Remarks

Encouragereading [19]

Instructions given to studentsto acquire basic knowledge before coming to

Physiology class.

Teacher prepared conceptual notes aspre-
classassignment or recitation [17]

Conceptual notesthrough PowerPoint
Problem triggers[20]

Using the pre-class exercisesin combination with integrative questionswas
effective at improving student performancein both the short and long term.

PowerPoint can be distributed as handouts along with notes.

Student felt out of their comfort zoneinitially but quickly adapted to new
technol ogy.
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TABLE Il CONVERTING LOW-TECH INTO HIGH-TECH TOOLS FOR
PRE-CLASSASSIGNMENT

Low-tech tools

Paper based M CQs/quizzes Onlinequiz
Comments/questionsbeforeclass  Googleformfor survey
Reflectivewritingor summaries  Moodle based interactive

modules
Online presence

Usinginformaticsand

analytical toolsto evauate
completion of assignment

High-tech tools

Attendanceintheclasses
Self-report of completion

but it is time consuming, involves costly software and
requiresappropriate expertise. YouTubevideosare popular
with students, faculty, and public. However, there is a
concern ontheir dependability. It was observed that onthe
average, only 60% of videosare educationally useful [22].

Power Point is also one of the highly used toals, but
standalone slides do not serve the purpose as pre-class
assignment. There are many functions available in
PowerPoint; theinstructor can add avoice-over, record it
asavideo, annotatewithtext, andinsert aquiz or questions
as posers or triggers for in-class activity; with a bit of
learning, it may proveto beahandy tool for flipping. It has
been shown that the ‘hyperlink’ function in PowerPoint
allows usersto advance from one slideto another dlidein
the presentation when they click on apredetermined word,
shape, or image, thereby allowing for amore dynamic and
interactive experience[16].

Accountability.: Most important challenge for the
facilitator isto ensure compliance with pre-classmaterial.
This also needs knowledge of best practices in using
pedagogical principles[23]. Mixed responsewaselicited
fromastudy on students’ perception of Flipped classroom
conducted at Ottawa, Canada [24]. Some students
expressed concerns with the method. It was noted that
suboptimal student preparation and insufficient direction
may limit the student-centered benefits[24].

Quantity of pre-class assignment: The basic principle
remains not to overload student with too much cognitive
or complex information. By creating a feedback loop
between students work at home and the classroom
setting, time on task during class can beimprovedin both
quality and quantity [25]. To be successful, a flipped
classroom should have three goals: (a) allow the students
to become critical thinkers, (b) fully engage students and
instructors, and (c) stimulate the development of a deep
understanding of thematerial [26].

Many studies have shown benefits in relation to
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student satisfaction and their interest. Controlled trias
using avariety of pre-classmethods have been carried out,
showing positive outcome [27]. However, there is till
scope and opportunity for venturing into research from
Indian perspective using simple methods of quality
improvement.

In-classActivities

The in-class activities are considered the soul of a
Flipped classroom (Box 1). This period, unlike in a
traditional didactic lecture, is used for interaction with
learners so that their queries are clarified; therefore, they
are motivated for deep learning and a habit of lifelong
self-directed learning is established. The type, amount
and quality of in-class activities are determined by the
facilitator. The facilitator’s primary role is to monitor,
guide, and support the learning process of their students.
Students will have varied levels of understanding and
comprehension. Following completion of their out of
classwork, and based upon its success by assessing their
understanding, one may approach thein-classactivitiesin
(a) individual or (b) group-based activities. Individual
activities can be used in advance of group activities to
help students navigate a ‘ higher-risk’ group activity and
can be helpful for students who need more individual
reflective time to learn. Group activities enable the
students to bring their individual understanding of the
content to the discussion in small groups and draw on
each other’s knowledge and understanding to forge new
understandingsand applicability of the concepts.

Any of thesein-classactivitiescanbeusedinsoloorin
combination depending on our educational objectives. For
example, for aclass on nutrition, learners can be asked to
think of causes of malnutrition. They can then sharetheir
perception with their colleague sitting beside them and
disclose the most appropriate to whole class. A negative
ideacan beintroduced which thewholeclasscanrefuteas
inreverse brainstorming.

Post-classActivities

Before and after the asynchronous (out of the class) and
synchronous (in-class) components of flipping have
occurred, teachers in the flipped classroom have an
opportunity toincrease and sustain student motivation for
engagement outside of class time, and to assess learner
progress. Various tools are available to assess learning.
We may continue to use same assessment tools and
compare pre-flip to post-flip class changes. One can also
design one’'s own rubric of assessment or take help of
dready exigingrubricsonline. eg. https:/Awww.rcampus.conv
indexrubric.cfm. Alternatively, ssudentsmay beinvolvedin
project portfolios, work assignment and surveys.
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Box | IN-cLAss AcTiviTIES FOR FLIPPED CLASSROOM

Individual activities

Problem solving exercise
Concept map preparation
Audience response using Clickers

Plickers using smartphone by teachers and cards by
students

Individual feedback

Working with students individually who failed to
understand

Polling using hands, color papers
Group activities

Think-pair-share

Reverse brainstorming

Prompts and questioning

Nominal group activity to set priorities

Affinity mapping

Modified Fish-bowl, round robin etc.

Immediate feedback and assessment technique
(IFAT) cards.

Adapted from: Barkley EF, Cross KP, Major CH.
CoIIaboratnic\j/e Learning Techniques: A Handbook for College
Faculty, 2 Edition. San Francisco: Jossey-Bass;2014 [28].

PLANNING EXEMPLIFIED

Now with this guidance — are you ready to flip your first
class? The four-step approach can be followed as

FLiPPED CLASSROOM

= Selectthe topic
= Topic preferably requires conceptual thinking

* Prepare or locate resources for pre-reading
* Make them available to all studentsoutside the class

* Make the student accountable for their learning
* Provide student incentive or motivation to learn

€<

* Provide environmentin-class for application of the concepts
* Encourage deeperlearning while maintaining enthusiasm

s

FiG. 3Four step approachtoflipaclass.

guidancefor flipping theclass (Fig. 3). Several studieson
Flipped classroom are available for the readers for ready
reference [29-33]. Some of the best practices and tips for
Flipped classroom are detailed in Table 111. Web Table |
summarizes a few misconceptions about the Flipped
classroom and clarifications thereof. Box 2 presents few
challengesfor the strategy of flipped classroom.

CONCLUSION

Though still in infancy, Flipped classroom is slowly
paving its way into Indian classrooms and teachers are
devising newer methodsto deliver knowledgeto students
for different subjects. Many strategies can be used to
develop self-directed and lifelong learning skills. Once
these lifelong learning attributes are inculcated, the

TABLE 111 BEsT PRACTICESAND TIPS FOR FLIPPED CLASSROOM

Best practice Application

Priming and Modelling

Students should be briefed about theflip class activity at the start. Theresponsibility for gathering

basic information should rests with students[34]). Clarify query, create positive environment for

imitativeness, collaboration.
Balanced pre-classmaterial

Present balanced material both in quantity and quality considering the understanding level of

learners, ensuring not to overburden learner.

Timeliness
Accountability

Post material at least few days prior to class.
Provide an incentive for studentsto prepare for class. Low stake grading may motivate learner to

come preparewith theassignment [34].

Encourage activelearning
Make student collaborator

Maintain enthusiasm, usevariety of technique described above, beready to clarify query.
Incorporate student suggestionsinto the class when feasible and appropriate; Apprise students of

changes made based on their feedback.

Timeontask

Linking activities
effective[20].

Technology

Sharing best practices
boards and groups.

Faculty development

Consider time compensation for complex problem.
Interconnect between out of the class work and in class activity with clear guidelines is most

Using familiar technology with ease of accessand flexibility improvesstudents’ involvement.
A satisfying Flipped Classroom can be shared through blog, research article, online discussion

Create awareness about theinnovation and mativation for itsusein the classes.

INDIAN PEDIATRICS
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respond during in-class activity.

the student in right direction.

Box 2 CHALLENGES IN FLiPPED CLASSROOMS
. For flipped teaching to be successful, students must recognize and demonstrate self-directed learning skills.

. There may be spontaneous questions from students after pre-class activities which a teacher must be able to

. Technical issues: Such as creation, play and access of the material including copyrights may be a deterrent.
However, teachers should start their flipped classes with low tech methods as outlined above.

. Time constraint: Observed to be the biggest challenge both for the teacher as well as the student. The teacher
should make attempt to use brief, simple material and maintain enthusiasm during the whole process.

. Student being more tuned to traditional lecture format may dislike it initially. A good teacher will be able to steer

process of inverted class becomes more satisfying for
both instructor and teachers. The concept is evolving,
with active discussions on Flipped classroom taking
place in social media platforms. The research on these
topics is still l1acking due to the complexities of human
learning. However, body of evidence is accumulating
towards balanced use of this new method along with
traditional methods of learning.
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WEB TABLE | MISCONCEPTIONSAND REALITY ABOUT FLIPPED CLASSROOM

Misconception

Reality

The Flipped Classroom meansvideo lectures.
It requiresinternet connection.

By providing pre-reading material and videos, work of
faculty will be minimized.

Thismeans student will stop coming totheclass.

Learning will be better if student see and hearstheteacher
in person during lecture.

Flipped Classroom will replaceall lectures.

Flipped Classroom means personalized learning.

The Flipped Classroom makeslearning moreefficient.

It requires mastery of technology.

Itisactivelearning, problem solving during class.
Paper handout will sufficefor communicating.

Infact, it will require moreeffortson part thefaculty for preparingin
classactivitiesas per thegapsreveaed by pre-classevaluation.

No, attendanceincreases, freeing timefrom passiveto activelearning.

Teacher can adapt hisclasstothelearning level of the student and
benefitsboth the average and advanced | earner.

Traditional lecturesare useful for apprising facts. Mix of bothisrequired
based on judgement of theinstructor [35].

Theinitial flip, rather than being an end, becomes an opening of adoor
towards other pedagogical strategies. They may lead to peer instruction,
problem-based learning, constructionist learning, afocuson
collaboration— which help devel op higher-level and longer-lasting
learning.

Itwill not helpin memorizing factual databut preparethe student to
moveahead.

No. Thiscan happen even without technol ogy.
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