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Abstract:

Background:

Pedagogy in dental education has evolved over the decades. Today, many alternative modes of content delivery are being used as an adjunct to the
traditional classroom. A flipped classroom is one among those that are being explored for teaching clinical dentistry.

Objective:

This mini-review is aimed at evaluating the available evidence in the efficacy of flipped classrooms and its related aspects in the learning curve of
clinical dentistry.

Methods:

A thorough literature search on electronic databases for all the studies focusing on the following evidence-based question: “Is Flipped classroom in
clinical dentistry a useful mode of pedagogy delivery? was performed. A combination of MeSH terms using Boolean operators “AND,” “OR:”
FLIPPED [All Fields] AND (“dental health services” [MeSH Terms] AND “health” [All Fields] AND “services” [All Fields]) OR “dental” [All
Fields]) AND (“learning” [MeSH Terms] OR “learning” [All Fields]). Specific terms such as “Perio” OR “Prostho” OR “Restorative” OR “Ortho”
OR “Oral medicine” OR “Maxillofacial surgery” OR “Pediatric” OR “endo” was also used. Data from these articles addressing the aim of this
study was extracted.

Results:

A total of 16 articles were considered for the review. The majority of the studies considered flipped classroom as a successful model of pedagogy.
The most common mode of outside classroom activity was pre-recorded videos. In-classroom activities, a combination of seminars, interactive
discussions, and quiz were explored. Time constraints, lack of faculty development programs are considered to be negative factors for the success
of the flipped classroom.

Conclusion:

Within the limitation of the study, flipped classroom can be adapted as a method of pedagogy in clinical dentistry.
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1. INTRODUCTION

The last two decades have seen a considerable change in
the pedagogical delivery in dental and medical education [1].
Traditional classroom (TC) is replaced, though not completely
by  other  innovative  methods  of  teaching  and  learning.  In
traditional  classroom,  delivery  of  content  occurs  through  a
lecture to a large group of students, usually with a PowerPoint
presentation [2]. This teacher-centered mode of  pedagogy deli-
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very does not involve the active participation of students and
largely  depends  on  the  teacher  in  the  lecture  [3].  It  is  also  a
known  fact  that  the  concentration  of  the  student  can  be
maintained  steadily  in  a  lecture  only  for  the  first  fifteen
minutes  [4],  which  will  have  a  negative  impact  on
understanding the key concepts, since the heart of the lecture
may  begin  only  after  15  minutes  in  a  45  min  to  one  hour
period. Dentistry is a blend of both engineering and medicine,
where the dominance of cognitive skill is seen throughout the
course. Achieving this skill is possible only with the practice,
adopting  active  learning  strategies  and  critical  thinking
capacity  [5].  Further,  understanding  the  theoretical  concept
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with a diverse learning style is expected to enhance the practice
of dentistry, like in any other health professional course [6]. To
accomplish this, several alternative/blended learning strategies
like  problem-based  learning,  (PBL),  case-based  learning,
(CBL),  group-based  or  team-based  learning,  (TBL),  and
flipped classroom (FC) methods of  innovative teaching have
emerged and, to an extent, filled the learning gap seen with the
traditional classroom [7]. The blended learning approach have
an  advantage  of  both  old  and  new  methods  of  the  learning
process and may overcome many hurdles of TC [8]. A flipped
learning is a novice approach towards learning, where greater
emphasis is placed upon the higher order of cognitive thinking.
Here,  the  process  of  teaching-learning  is  inverted,  where
content  (resources  like  PowerPoint  presentation,  video,  or
others) is provided to the students before the actual class and
active learning is done during the routine class hours [9]. The
difference between the FC and TC has been listed in Table 1
[10]. In dentistry, the use of an alternative method of learning
is  nothing  new.  FC  as  an  alternative  method  for  traditional
classroom is discussed in original papers and reviews [11, 12].
Reviews  available  to  date  combined  both  pre-clinical  and
clinical  dentistry  [13,  14].  Since  clinical  dentistry  and  its
importance  in  the  lifetime  practice  of  dentistry  are  always
discussed  in  terms  of  confidence  of  individual  student
capability  [15].  It  is  necessary  to  see  how  this  content  is
delivered  to  them  and  how  far  this  content  delivery  will  be
helpful when a new method of delivery is employed. To date,
there are no exclusive reviews available on the use of flipped
classroom in  clinical  dentistry.  Gathering  this  information  is
essential to improve the FC experience in clinical dentistry. A
mini-review in this regard is useful and may act as a guiding
source for many clinical dentistry courses followed hereafter.
Thus, this review is aimed at reviewing all studies available to
date and to explore the use of FC in clinical dentistry.

2. MATERIALS AND METHODS

This  review  was  intended  to  do  in  line  with  that  of  a
systematic  review  or  scoping  review.  Our  objective  was  to
explore  the  studies  performed  to  date,  then  that  of  writing  a
general review article. Thus, we focused our literature search
on a systematic manner. This mini-review was focused on the

following evidence-based  question:  “Is  Flipped  classroom in
clinical  dentistry  a  useful  mode  of  pedagogy  delivery?  Key
factors  and  questions  answered  while  concluding  the  answer
for  the  focused  question  was,  which  mode  of  “out  of  the
classroom activity” is suitable? which “in-classroom activity”
is preferred for the FC? what “advantages and disadvantages”
are  pointed  out?  what  is  “student  and  faculty  feedback
including  satisfaction”?  are  the  studies  considered  in  this
review  is  sufficient  to  draw  the  above  conclusion?  (Bias  in
studies)

2.1. Search Strategy

To address the focused primary and secondary questions, a
literature  search  was  performed  on  electronic  databases
(PubMed, Scopus, and Google Scholar) for 3 months from Jan
2021 to March 2021. Though it was not a systematic review,
we wanted  to  include  all  the  possible  publications.  A search
strategy on PubMed was built through a combination of MeSH
terms using Boolean operators  “AND,” “OR:”  FLIPPED[All
Fields]  AND  (“dental  health  services”  [MeSH  Terms]  OR
(“dental”[All  Fields]  AND  “health”  [All  Fields]  AND
“services”  [All  Fields])  OR  “dental  health  services”  [All
Fields]  OR  “dental”  [All  Fields])  AND  (“learning”  [MeSH
Terms]  OR  “learning”  [All  Fields]).  Specific  terms  such  as
“Perio” OR “Prostho” OR “Restorative” OR “Ortho” OR “Oral
medicine”  OR  “Maxillofacial  surgery”  OR  “Pedo”  OR
“Pediatric”  OR  “dentistry”  OR  “endo”  was  also  used.  The
search  strategy  was  then  adapted  for  other  databases.  In
addition,  reference  lists  of  extracted  articles  were  further
screened,  and  a  gray  literature  search  was  performed to  find
any  missing  studies.  The  articles  were  then  imported  into
reference  manager  software  and  duplicates  were  removed.

2.2. Study Selection Process

2.2.1. Inclusion Criteria

1. Studies must have been published in English.

2. All the studies where “flipped classroom used in clinical
dentistry” was considered.

3. Both didactic and clinical components were included

Table 1. Traditional classroom vs flipped classroom.

Traditional Classroom Flipped Classroom
Delivered content through lecture in the class. Inverted process with content delivered before the actual classroom.

Teacher centered – teacher instructs at classroom Student centered – teacher instructs at home (video/podcast/book/website)
Students takes notes in the class and homework Students work in the class – with deeper understanding of the concept with assistance

from faculty
Utilizes cognitive learning theory Based on behaviorism

Students‘ ability to concentrate and focus begins to fade after
approximately ten to fifteen minutes

Actively engage students during class with a
variety of activities that relate to the previous homework assignment- focus for longer

periods of time allowing for increased retention
Students only retain about 20% of the information taught in

traditional lecture style
Tend to retain more due to active engagement.

No critical thinking, complex reasoning skills, or effective
retention of information

Allows critical thinking and problem/doubt solving through group discussion and
faculty assistance.

No one to one attention, difficult to assist who are weak in
their concepts. unless student approach individually

Faculty can assist the students who are struggling, one-on-one attention, and
encourage students to be in charge of their learning
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2.2.2. Exclusion Criteria

1. Papers published in other languages and translation not
available.

2. Pre-clinical and postgraduate studies

3. Only online classes (which do not fit into the definition
of  the  flipped  classroom)  and  in  the  absence  of  face-to-face
classes.

2.3. Study Selection

After  the  removal  of  duplicate  studies,  the  titles  and
abstracts of all extracted articles were screened and subjected
to the inclusion and exclusion criteria to perform preliminary
elimination of ineligible studies. Following this, the full text of
the  articles  was  obtained  and  evaluated  for  inclusion  in  the
mini-review. Any duplication of data presented in studies was
noted.

2.4. Data Extraction

Data  extraction  was  carried  out  using  customized  data
retrieval forms. Extracted data included author, year, country,
FC compared to other methods, outside classroom activity, in-
classroom  activity,  specialty,  number  of  students  (cases  and
controls, major outcome/results, and conclusion/suggestions to
improve.  Key  findings  and  other  relevant  information  were
also collected.

3. RESULTS

3.1. Study Characteristics

The  flipped  classroom  was  introduced  between  2009  to
2014, with the first publication that can be traced to the year
2009.  Among  these,  the  number  of  research  publications
related to FC in dentistry was quite impressive (around 50 to

60), which shows that, like all other education systems, dental
education  too,  is  not  far  behind  in  introducing  the  newer
innovative educational methods. Clinical dentistry application
of  flipped classroom was seen in  a  total  of  16 studies,  all  of
which are included in this review. There were studies related to
FC  every  year  from  2012  to  2021,  except  between  (2013-
2015).  If  we  consider  the  publication  per  year,  2012(1),
2016(2),  2017(3),  2018(3),  2019 (2),  2020(3),  and till  March
2021 (2) were considered. Studies were performed in different
countries listed as; 5 studies from the USA, 2 studies each from
the Kingdom of Saudi Arabia and the United Kingdom, and 1
study each from Greece,  Canada,  Jordan,  Germany, Sweden,
Korea,  and  Japan.  9  of  16  studies  compared  FC  with  TC,  1
study compared with TBL (Team-based learning), remaining 6
studies  used  FC  as  a  sole  method  of  teaching  and  utilized
students' previous experience of TC in the study.

3.2. Flipped Classroom as an Effective Mode of Delivery –
Focused Primary Question

This is the focused primary question of the review. 10 out
of  16  studies  showed  favorable  results  for  the  FC [16  -  29].
Favorable or success rate of the FC was measured in terms of
student performance after exposure to FC. Results of the quiz
and post-test done were better among the students exposed to
FC. In addition to this, student satisfaction and feedback were
positive  [17  -  19,  22].  This  result  was  seen  in  relation  to  all
forms  of  clinical  exposure,  from  diagnosis  to  medical
emergencies to routine clinical procedures. However, 6 out of
16  studies  have  shown that  the  perception  of  students  to  FC
was reserved/ not superior to another form of blended learning
like TBL [11, 12, 20, 21, 23, 24]. It was also reflected in their
test  scores  which  were  the  same  as  that  of  the  traditional
classroom. In 2 of the studies, though the performance of the
students in FC was the same as that of TC, student feedback
about FC was encouraging [12, 24] (Table 2).

Table 2. Flipped class room details – outcome.

Author Control Out of
Classroom

Method

In Class Time
Method

Specialty Number
of

Subjects

Outcome/Results Suggestions/Conclusion

Kavadella
2012

Greece [16]

Traditional
classroom

online exact
material

Quiz Oral radiology Total 47
FC- 24
TC- 23

Post test results
showed better with
Flipped classroom

students.
Mean self-

assessment grade for
FC was 6.21 and for

TC was 3.27.
90.9% believed that
blended learning is
more effective than

traditional before the
course and 87.5%
believed the same
after the course.

90.9% and 91.7%
(before and after)

believed that blended
learning motivates
students more than

traditional

Time concern – is the major
drawback of the FC.

student free time was lesser
with the FC
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Author Control Out of
Classroom

Method

In Class Time
Method

Specialty Number
of

Subjects

Outcome/Results Suggestions/Conclusion

Custer 2016
USA [17]

Traditional
classroom

Online material Pre and Post
test

Oral radiology 17 All the students
found flipped
learning to be

effective; more than
90% believed it was

a better way to
prepare them for a

health care
profession

FC is effective in learning
oral radiology.

Bohaty SB et al.
2016

USa [11]

Traditional
classroom

E – lectures Discussion and
quiz

Pediatric
dentistry

106
students

Striking
improvement in the

grades earned by
students in the

flipped classroom.
design

Ambiguity regarding.
their overall satisfaction

with the flipped classroom
design.

Zain-Alabdeen
EH

2017
Saudi Arabia

[18]

- Video lecture of
30 min

Exercise,
questions and

Group
discussion

Oral radiology 50 FC provides more
time for questions
and discussions

(60%)
students were

motivated to learn
more about FC

(50%), and students
were willing to use

videos and
technology in the
learning process

(60%).

Students’ perceptions about
FC were reserved.

insufficient amount of time
to prepare for it, because

they were more accustomed
to traditional-style lectures –
lack of faculty development

Gadbury-Amyot
CC et al.

2017
USa [19]

- Prerecorded
lectures

- Clinical
dentistry

178
84 -SP14
95- SP15

72% reported
watching all/more

than half of the
prerecorded lectures
versus 62% of the

SP14.
In the SP15 cohort,

68% used active
learning strategies

when,
watching the lectures
versus 58.3% of the

SP14 cohort.
The time of day they
watched the videos,

7-11 pm.
Both SP14 and SP15

students reported
being unlikely to

read assigned
materials prior to

coming to
class

Course redesign appeared to
engage students in self-
directed active learning.
More work is needed to
examine strategies for

promoting study practices .

Nishigawa
2017

Japan [20]

Team based
learning
(TBL)

Teaching material
through the e-

learning system

Tests (quiz) Fixed
prosthodontics

48
students
FL=41

Control=8

TBL classes had
slightly higher scores

than
flipped classroom

classes.
No significant

differences both
considered to be

highly satisfactory.

Both TBL and FC were
effective, with TBL
superseded the FC

(Table 2) contd.....
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Author Control Out of
Classroom

Method

In Class Time
Method

Specialty Number
of

Subjects

Outcome/Results Suggestions/Conclusion

Seo CW et al.
2018

Korea [21]

- You tube platform.
Micro lectures of

20 min each
(additional-

treatment/surgery
fields through

Google
Cardboard virtual
reality (VR) and

live surgery
broadcasting

Group
Discussion

Periodontics 69 YouTube is a
suitable platform that

facilitates self-
directed learning in
flipped classroom.

82.6% student
adjudged the Video
in you tube is better

to learn than the
classroom.

Research on various
platforms for learners to be
done and FC will eventually

be successfully integrated
into dental education

Lee C and Kim
SW 2018
USa [22]

Traditional
classroom

23-minute short
video lecture with

an annotated
Power Point
presentation

Quiz Periodontal
Diagnosis and

Treatment
Planning

71 Student quiz score
improved in flipped

classroom.
84% of the students
agreed or strongly

agreed FC was
effective for learning

periodontal DTP

For effective FC sessions,
faculty development is

essential

Elledge R et al.
2018

Uk [23]

Traditional
classroom

e-learning
resource – virtual

learning
environment

(VLE)

An interactive
tutorial

based on the
problems and

learning
objectives they
had identified

Maxillofacial
radiology

FC=10
TC=14

There was no
difference in

answering for the
single best answer

quiz before and after
the flipped classroom

and traditional
classroom group.
Student feedback

was positive with the
flipped classroom,
preferred flipped
than traditional

classroom.

VLE as a stand-alone
educational intervention or

as part of a “blended”
learning approach will need

to be compatible with
multiple devices.

self-directed, autonomous
andragogy (adult

education),is required where
flexibility and accessibility

will be important

Slaven CM et al.
2019[24]

USA

Traditional
instruction
with videos

incorporated.
into the

presentation
(TIV), and
traditional
instruction
with lecture

only (TI)

20-minute
voiceover

PowerPoint
(Microsoft for

Mac 2011,
Version 14.6.4)

Discussion in
small group and

quiz

Pediatric
dentistry

96
students

divided in
to 3

groups

Though there was no
difference in the quiz

answered between
the groups. in the
flipped classroom

students had slightly
higher satisfaction
scores on course
satisfaction and

module usefulness

FC considered to be useful
for Less experienced

lecturers and lecturers who
struggle using traditional
methods, where they can
utilize more Interactive

method of learning that can
be equally effective to
traditional instruction

specially while teaching
topic such as BGT

(behavior guidance therapy)
Isherwood G et

al.
2019

Uk [12]

Traditional
classroom

videos via a virtual
learning

environment

Practical
assignment

Orthodontics 60
students,

30 in each
group

No difference was
seen between the

group in both
management of

orthodontic
emergencies and

regular orthodontic
treatment.

Videos encourage more
effective learning, improved
engagement, awareness of

learning needs.
FC resulted in comparable
examination performance

and improved levels of
satisfaction

Lundgren N et
al. 2020

Sweden [25]

- Lecture, which is
accompanied by

reading
instructions or a

case

seminars and
quiz

Example given
of Periodontics

in Quiz

Not
mentioned

Higher levels of
activity, engagement,

and attendance
amongst the

students, and for the
first time in many
years according to

the course
evaluations

FC seminar uses active and
cooperative learning

strategies- can be an active
part of new model of

learning MALMO model.
This is the right path and a
fruitful way of teaching and
learning in dental education

today

(Table 2) contd.....
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Author Control Out of
Classroom

Method

In Class Time
Method

Specialty Number
of

Subjects

Outcome/Results Suggestions/Conclusion

Bock A et al.
2020

Germany [26]

- The e-learning
program was

implemented using
the existing

learning
management

system (e Media
Skills Lab) of
the Medical

Faculty (26.5 min
each video)

Quiz Oral and
Maxillofacial

Surgery

21 Overall, the e-
learning program
was rated with a

mean (SD)score of
1.86.

students felt well
prepared for the

clerkship and daily
clinical practice.

Increased motivation to
study more using the FC.

For the surgical clerkship in
OMFS, surgical video

delivery via FC considered
to be more beneficial.

A special name “Flipped
OR “ was suggested to teach

the surgical procedures
during the clerkship or

internship.
Qutieshat AS et

al.
2020

Jordan [27]

Traditional
classroom

E-lectures (31 to
79 minutes) and

one to three recent
scientific articles

that covered
similar.

subjects to the e-
lectures

Interactive
session as a
slideshow

Conservative
dentistry

364 = TC
253= FC

The students’ overall
grades in the blended
learning cohort were

an average 7.25
points higher than in
the control cohort.

Students’ perceptions were
positive and supported the

adoption of a blended
learning model in the course

Fadel HT et al.
2021[28]

Saudi Arabia

Traditional
classroom

Pre – recorded
videos

Interactive
discussions and
posing group

questions, with
the

implementation
of peer

instruction and
the utilization of

a
web-based
audience

response system

Periodontics 76
students

No difference
between TC and FC
The mean pre- and

post-test scores were
3.98±1 and 3.61±1,

respectively

A higher margin of
disagreement with the posed

statements was observed
with the FC which could
represent their refusal to

accept suddenly introduced
new teaching/learning

method

Kishimoto N et
al. 2021

Canada [29]

- Pre – recorded
video

Simulation
exercise – tele-

simulation

Medical
emergencies

Not
mentioned

Improved learners’
comprehension and
resulted in positive

feedback via the
questionnaire.

It is possible to remotely
learn medical emergency

management in dental
clinics using Zoom

3.3. Secondary Outcome

3.3.1. Mode of Delivery in Out the Classroom

The  mode  of  delivery  and  time  allocated  for  the  out-of-
classroom  activity  forms  an  important  determinant  of  the
student's  active participation and active learning.  Among the
articles selected, it was seen that several modes of delivery had
been  tried.  Prerecorded  video  of  the  lectures  was  popular
among  the  faculty  [18,  19,  22,  24,  28,  29].  Youtube  videos
(micro  lecture  video  not  exceeding  20  min)  were  used  in  2
studies [12, 21]. Few of the studies did not mention the exact
mode of delivery, however, they have mentioned it as online
material or e- lectures (presumed to be prerecorded video) [16,
17, 20, 23]. In addition to this, in one of the studies, the clinical
practice aspect was taught by providing linking the content of
treatment/surgery  fields  through  Google  cardboard  virtual
reality (VR) and live surgery broadcasting [21]. A combination
of  virtual  or  E-resources  was  also  used  [25].  Few  studies
provided additional study material like case studies or journal
articles. Two studies reported giving abstracts of the lectures
loaded with PDF along with the videos [20] (Table 2).

3.3.2. Mode of Delivery In-classroom Activity

Creating  and  planning  in-classroom  activities  is  the
responsibility  of  the  faculty  involved  in  FC.  One  has  to  be
careful  to  avoid  traditional  classroom  lecturing  and  create  a
traditional classroom environment. Most of the studies utilized
interactive sessions and group discussions, followed by quizzes
[11, 16, 18, 21, 24, 27]. To analyze the effect of FC, pre and
post-tests are being done [11, 16, 17, 20]. The seminar is the
next form of the in-class activities [25]. Seminar presentation
was  initiated  by  an  individual  quiz  or  group-based  quiz  and
followed  by  a  discussion  about  the  topic  for  a  clear
understanding  of  the  concept.  In  one  of  the  studies,  an
interactive  tutorial-based  case  scenario  was  discussed  [28],
followed by a quiz. In another study, interactive sessions were
prepared beforehand and utilized as a slideshow [27]. One of
the more innovative methods to learn a chairside clinical skill
was the use of the simulation methods [29] (Table 2).

3.4. Advantages

Any newer mode of teaching-learning method is compared
with the traditional classroom for ascertaining its advantages.
Since  most  of  the  studies  have  utilized  pre-recorded  videos,
students felt that they could see them at their convenient time

(Table 2) contd.....
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(High mobility and flexibility). One of the studies quoted 7 pm
to 11 pm as the common time they watched the videos [19].
Unlike the TC where they cannot ask to pause and replay the
lecture, in FC, prerecorded video has this advantage [16]. They
can increase or decrease the speed of the video, to learn with
greater time efficiency. Further in-classroom activity, it can be
utilized to learn the concept in a better way and also allowed to
have  group  discussions  and  mentor  guidance  for  an  indepth
learning [18]. The Youtube mode of out-of-classroom activity
encouraged the student to search for similar videos on youtube,
which helped in broadening their knowledge [21]. The flipped
classroom is beneficial and can be easily introduced in some
specialties like maxillofacial radiology, where there is the use
of recognition of patterns, which lends itself to online learning
with an image repository and problem-based approach [18]. FC
helped  engage  the  students  more  actively  in  the  learning
process  [25].  Above  all,  In-classroom  activity  -  group
discussion  helped  to  improve  communication  skill  and
leadership qualities [16]. One of the studies reported that FC
helped  the  student,  to  analyze,  synthesize  and  evaluate  the
course content and use their knowledge to construct a shared
meaning, thus making sense of what they are learning [23].

3.5. Limitations and Disadvantages

As it was seen in the previous secondary outcome, FC was
not  considered  a  successful  method,  compared  to  other
teaching-learning  methods  [23].  Similarly,  some  of  the
limitations  and  disadvantages  have  been  pointed  out.  In  one
study, many of the participated students felt the need to devote
extra  time  to  go  through the  flipped  classroom activity  [16].
Video or  mini  lectures  are  created  with  the  shortest  possible
time, often 20 minutes, which may not be sufficient to deliver
all  the  required  content  of  a  topic  [21].  Video  may  not  be
watched by the students, ensuring the same would be difficult
[21].  Unavailability  of  teachers  immediately  for  doubt
clearance was considered to be another limitation [28]. In the
transition  from  faculty-centered  to  learner-centered  courses,
students  are  pushed  to  take  on  more  active  and  responsible
roles,  which  students  may  resist  [29].  On  the  faculty  side,
considerable time is required to prepare the video lectures at
the  primary  preparation  [24].  Funding  to  prepare  the  videos,
devoting the staff for the same and infrastructure also may be
required  in  addition  [24].  Classrooms  must  be  structured  to
facilitate  small-group  discussion  with  sufficient  interaction
among peers and instructors [16]. Faculty training is required
to  implement  the  newer  form  of  teaching-learning  method,
which is considered to be essential for the successful outcome
of FC [24]. Few studies pointed out the lack of Wi-Fi, unstable
internet  connection  as  one  of  the  reasons  for  failure  in  this
program [23] (Table 2).

3.6. Student and Faculty Feedback/Satisfaction Level

In  most  of  the  studies  where  FC  was  considered  to  be
superior  to  the  TC,  the  student  satisfaction  rate  was  much
higher  compared  to  offline  lectures  [20,  21].  It  ranged  from
72%  to  90%  [17,  19].  Many  students  felt  that  their  active
engagement in understanding the concept increased, which also
helped in supplementary learning practice, which has widened
their  scope  of  learning.  In  most  studies,  students'  preference

was  more  towards  the  flipped  classroom  than  that  of  the
traditional classroom [16, 18]. Students felt that FC encourages
deeper learning, better retention, and confidence while doing
the  clinical  procedures.  However,  in  two studies,  the  sudden
change from TC to FC was resisted by the students, which was
reflected  in  their  performance.  Lack  of  time  to  prepare  in  a
given period was also considered a drawback by the students
[18] (Table 2).

3.7. Bias in the Selected Studies

Many  of  the  studies'  sample  sizes  were  small  (not
mentioning the number of  students to minimum 10 students)
[23,  25,  29].  Only  3  studies  reported  a  sufficient  number  of
students both in the control and test group [16, 19, 27]. Many
studies  considered  only  flipped  classrooms  without  having
control  [11,  17,  18,  21].  In  a  few  studies,  students’  prior
knowledge was not assessed, many studies are concerned with
one typical dental school, so the result cannot be generalized.
Most  of  the  studies  are  being  performed  for  the  short-term
outcome (one-time outcome). Out of the classroom activity and
in-classroom activity were different in different studies, in such
cases, common conclusion cannot be drawn Table 2.

4. DISCUSSION

Flipped  Classroom  is  an  innovative  new  method  of
teaching-learning.  From the  beginning  of  the  introduction  of
this  pedagogy  in  2009,  the  concept  grew  consistently  from
2011  to  2014  [30]  and  remains  noticeably  high  (Google
Trends,  2021).  All  the  fields  of  education  embraced  this
concept  with  open  hand.  Dental  education  too  was  not  far
behind  [31].  With  this,  the  amount  of  research  in  this  field
substantially increased, with many universities starting it as a
part  of  their  curriculum  design  [32].  At  the  present  stage,
flipped  classroom  is  being  adapted  at  all  the  levels  of
education, from preliminary school education to professional
higher  education  (medical,  dental,  and  other  health  care
professional  courses)  [32,  33].

Clinical  dentistry  courses  are  important  in  the  learning
curve  of  a  dental  student  [34].  Thus,  learning  and
understanding  the  concept  theoretically  is  very  important  to
apply the same during clinical practice [35]. Cognitive skill is
considered an important aspect in this [36]. TC with teacher-
centered  learning  may  not  be  able  to  fulfill  this  completely,
because there  is  lack of  opportunity  for  a  student  to  actively
involve and engage themselves [37]. FC may be an alternative
method  to  achieve  this  learning  gap  seen  with  the  TC  [38].
Thus, this mini-review was an attempt to explore more about
FC in clinical dentistry.

According to the studied literature, FC was considered to
be a  superior  method of  learning in  chosen clinical  dentistry
specialty.  This  has  been  proved  in  several  other  health
professional  courses  too  [39  -  42].  Most  of  the  studies  rated
success  based  on  the  pre  and  post-test  and  compared  to  the
traditional  classroom  [43,  44].  FC  is  a  student-centered
learning  concept.  Students  get  actively  involved  and,  in  the
process,  learn  the  concepts  better  and  in-depth  [45].  This
naturally  helps  them  perform  better  in  the  quiz,  tests,  and
clinical scenarios [46]. The concept of “3P” s in the FC prepare
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(student  prepare  at  home),  practice  (at  class),  and  process
(student  further  gains  knowledge at  home)  are  helpful  to  the
students  [47].  This  helps  the  student  to  achieve  the  desired
outcome with their efforts, peer support, and mentor guidance,
at  the  same  time  avoids  monotonous  traditional  classroom
exposure  [48].  However,  failure  to  implement  this  activity
systematically  may  lead  the  way  to  lose  interest  among  the
students, with an attempt to implement it again may be resisted
by them [49]. It is clear from the studies in the literate of this

review is that not all the FC were successful. Lack of guidance
to students regarding the FC, untrained faculty, lack of faculty
development course, the sudden transition from the TC to FC
are  a  few  noted  reasons  for  the  failure.  Any  new  system
introduced into the academic activity to be planned considering
the obstacles  which may arise  and action to  be  well  planned
[50].  A  systematic  way  of  implementing  this  activity  is
explained  in  Fig.  (1).  In  this  way,  the  success  rate  of  this
program can be enhanced.

Fig. (1). Proposed model for the Flipped classroom.
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Outside classroom activity in many studies in this review
was pre-recorded video lecture, which varied from 20 minutes
to  70  minutes.  Most  of  the  studies  presented  videos  of  short
duration  (20  minutes),  which  is  considered  ideal  in  terms  of
student’s concentration capacity (15 minutes) [4]. It often may
not  be  sufficient  to  cover  all  the  components  desired  to  be
delivered  under  that  topic.  Faculty  has  to  be  well  trained  in
preparing this video in such a way that they could concise the
topic  within  the  given  time  and  at  the  same  time  cover  the
content  of  the  topic  sufficiently  [51].  Though  the  additional
material was provided along with these videos, students unable
to go through the same may be due to lack of time or because
of the feeling of sufficiency after watching the video. This may
block the intended use of FC for learning [52]. Ensuring that
the  students  watch  the  video  and  go  through  the  additional
material  is  the  responsibility  of  the  faculty  [51].  Students,
active engagement needs to be enhanced, curiosity to explore
further to be wakened up by faculty [51]. Though it is not an
easy  task,  over  a  period  of  time,  involvement  in  FC  may
change the faculty to get well adjusted to all these aspects [53].
Similarly, in-classroom activity to be created and planned well
in  advance  in  different  ways,  student’s  diversion  out  of  the
classroom is avoided like in TC. Small group discussion, group
presentation seminars, dividing small tasks to each participant
will  ensure the greater participation of all  the students in the
class [54]. This also forces them to study and go through the
given activity of the outside classroom activity without failure.
Mentor  responsibility in the inside classroom activity should
confine  to  bring  back  the  students  on  right  track  during
discussion rather than presenting the complete concept as it is
done in TC [55]. Quiz, both pre- and post-FC, is the old and
most accepted method of assessment. It can activate acquired
knowledge, increase motivation, and help the student to give
feedback on how well they have learned the objectives of the
associated case or study instructions given by the teacher [25].
It  also  helps  to  determine  the  level  of  student  readiness  for
class  activities.  It  can  be  a  motivational  factor,  provided  the
marks  are  not  considered  for  the  evaluation  [32].  Students'
performance  on  the  quizzes  helped  the  instructor  to  identify
any particular concepts where students fail to understand where
the instructor can develop in-class exercises to address those
issues  [56].  Performance  in  the  quiz  was  related  to  final
summative exam scores. thus, it is considered a useful method
of in-classroom activity in a flipped classroom [25, 32].

There is a certain specialty where images and photographs
form  an  important  part  of  the  curriculum.  For  example,  in
maxillofacial radiology and maxillofacial surgery, images are
essential  for  teaching.  There are  several  online platforms for
maxillofacial  surgery  that  have  been  developed  and  are
currently  in  use.  e-FACE,  (British  Association  of  Oral  and
Maxillofacial Surgeons (BAOMS) in conjunction with Health
Education England (HEE) e-Learning for Healthcare. (e-LH),
is  one  among  them  [57].  There  are  further  opportunities
available  to  create  such  e-  platforms,  which  can  be  made
available for the students from a different specialty, which will
help them to understand the concept easily.

The modifications and innovations in a flipped classroom
are seen in all the health care education systems [25, 58 - 61].
Further,  this  methodology  seems  appropriate  during  a
pandemic  situation  like  COVID-19  [62,  63].  Flipped
classrooms need not be a sole mode of pedagogy. It can be well

combined with the other part of pedagogy [64].

All the topics and all the concepts cannot be taught in one
way of pedagogy [65]. Selection of the topics, which demands
higher  cognitive  skill  to  be  identified  and  to  be  delivered
through  the  alternative  mode  of  learning  like  FC  [66].
Teamwork  with  designated  leaders  and  sub-leaders  helps  in
creating the whole exercise fruitful and enjoyable both for the
faculty  and  students  [67,  68].  Overall,  a  systematic,  well-
planned FC is going to be successful without any doubt [69].

CONCLUSION

Within the limitation of this review, the flipped classroom
is considered to be a successful model of pedagogy, provided
both the students and faculty are trained to handle this well in
advance. Any implementation of newer methods of teaching-
learning has its advantages and disadvantages. Balancing this
act  is  the  responsibility  of  well-trained  faculty  in  this  arena.
Each dental subject should incorporate, this method of training
in the curriculum (partly) at the beginning of the year, so that,
students and faculty are well prepared to absorb them and act
appropriately. In this digital era, access to the large content of
dental topics in various e-platforms challenges the traditional
classroom model of pedagogy. Today's faculty in dentistry has
a  greater  challenge  in  terms  of  delivery  of  topic  due  to  the
invasion of digital education platforms. Flipped classroom thus
may help utilize the advantage of this and involve the student
in their most comfortable mode of learning (online).
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