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Although flipped classroom (FC) has been popular in education since the 2000s, there

is a lack of reviews on how the teaching approach has been applied and what has been

gained in the field of teacher education. Most reviews focus either on implementation and

learning outcomes with students in higher education and disciplines other than education

or on the latter approaches with primary and secondary school pupils. This article

presents a scoping literature review of 33 studies published between 2014 until 2019

on flipped classroom (FC) in teacher education. Our analysis points out that studies were

mainly conducted in the United States, with an increased implementation in European

and Asian countries, and with adoption primarily in the disciplines pedagogy, science,

and language arts. Moreover, a majority of studies employed mixed methods with

surveys being the most commonly used instrument to collect data. Two main foci were

identified across the reviewed studies: student perceptions and academic performance.

The analysis of the former revealed six outcomes (1. Attitude, motivation, and emotion;

2. Content delivery; 3. Learning environment; 4. Learning experience; 5. Instructor and

student presence; 6. Engagement). Based on our synthesis, we discuss current trends

and future development in the research field, FC’s pedagogical value added in teacher

education, and potential knowledge gaps in the research literature.
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INTRODUCTION

Recent improvements in and access to digital technologies have paved the way for flipped classroom
(FC) as an appealing, innovative, and motivating pedagogical teaching approach (Abeysekera and
Dawson, 2015). Compared to traditional lectures often characterized by passive and transmissive
modes of teaching, FC can be viewed as a “student-centered approach to teaching and learning that
emphasizes student engagement and active learning” (Steen-Utheim and Foldnes, 2018, p. 308).
Despite being around since the 2000s (cf. Baker, 2000; Lage et al., 2000), FC gained popularity with
Bergmann and Sams (Bergmann and Sams, 2009, Bergmann and Sams, 2012) who were concerned
about high school students missing end-of-day classes.

Bergmann and Sams (Bergmann and Sams, 2012, p. 13) state that the basic concept of FC is
“that which is traditionally done in class is now done at home, and that which is traditionally
done as homework is now completed in class.” Building on the former definition, Bishop and
Verleger (2013, p. 5) underline two aspects of FC: (1) “interactive group learning activities inside the
classroom” and (2) “direct computer-based individual instruction outside the classroom.” Similarly,
Abeysekera and Dawson (2015, p. 3) note that in FC, “learning activities that are active and
social” occur inside the classroom while “most information-transmission teaching” occurs outside
the classroom.
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The consequent enthusiasm among practitioners and
researchers has resulted in increased interest in FC as an
educational research area, in turn resulting in several literature
reviews and meta-analyses (O’Flaherty et al., 2015; Betihavas
et al., 2016; DeLozier and Rhodes, 2017; Akçayir and Akçayir,
2018; Hew and Lo, 2018; Turan and Akdag-Cimen, 2019).
However, reviews on FC rarely focus on teacher education
with study populations including teacher educators, pre-service
teachers, or mentor teachers. O’Flaherty et al. (2015), for
example, investigated FC in higher education. Their review
included studies with empirical evidence from across subject
disciplines (e.g., nursing, business management, social science)
and found indirect evidence for FC improving academic
performance, and student and staff satisfaction. However, most
of the included studies were not related to teacher education
and thus the review has limited utilization to the field. In
addition, Hew and Lo (2018) conducted a meta-analysis on
FC and student learning in health profession education, while
Turan and Akdag-Cimen (2019) focused on FC and English
language teaching.

Although there is a growing interest in the field, little is
known about the use of FC in teacher education, where there
is currently a lack of reviews systematically organizing empirical
studies in the research field. Therefore, it is necessary to conduct
a scoping review of FC in teacher education to inform researchers
and practitioners about the latest developments, knowledge,
experiences, and research foci in the field. The scoping review
approach has become growingly popular among researchers for
synthesizing research data (Davis et al., 2009; Daudt et al., 2013)
because a scoping review can, according to Arksey and O’Malley
(2005, p. 21) help meet four goals: “(1) To examine the extent,
range and nature of research activity; (2) To determine the value
of undertaking a full systematic review; (3) To summarize and
disseminate research findings; (4) To identify research gaps in the
existing literature.” Thus, the current study adopts the scoping
review approach and seeks to obtain both quantitative and
qualitative data which will help to address the abovementioned
information for researchers and practitioners. In the next sections
of the article, we introduce the review method, followed by a
presentation of results and discussion of findings.

METHOD

The current study was conducted as a scoping review (Arksey and
O’Malley, 2005; Levac et al., 2010). According to Grant and Booth
(2009, p. 101), a scoping review:

provides a preliminary assessment of the potential size and scope
of available research literature. It aims to identify the nature and
extent of research evidence (usually including ongoing research).
[. . . ] Scoping reviews are able to inform policymakers as to whether
a full systematic review is needed. They share several characteristics
of the systematic review in attempting to be systematic, transparent
and replicable.

The present study adopted the five-stage framework of Arksey
and O’Malley (2005, p. 22): (1) identifying the research

TABLE 1 | Key search terms.

Search terms

AND

“flipped approach” OR “flipped class” OR “flipped classroom” OR

“flipped instruction” OR “flipped learning” OR “flipped methods” OR

“flipped model” OR “flipped teaching” OR “flipping classroom” OR

“inverted classroom” OR “inverting classroom” OR “peer instruction”

“aspiring teacher” OR “future teacher” OR “novice teacher” OR

“pre-service teacher” OR “prospective teacher” OR “student teacher”

OR “teacher education” OR “teacher educator”

question, (2) identifying relevant studies, (3) study selection, (4)
charting the data, and (5) collating, summarizing, and reporting
the results.

Identifying the Research Questions
The following two research questions (RQs) guided the review:

1. What are the trends in FC in teacher education?
2. What are the research foci and findings of the presented

studies on FC in teacher education?

The first question aims to provide an overview and a map
of trends in FC in teacher education by providing details
about variables including author details, year of publication,
country location, subject disciplines, research methodology,
study design, and participants. The second research question
aims to summarize and disseminate the different approaches to
and outcomes of FC in teacher education.

Identifying Relevant Studies
The search terms were developed and categorized based on
two dimensions according to the purpose of the review. One
dimension was related to FC (i.e., the activity examined), while
the other dimension was related to pre-service teachers (i.e.,
the participants in the activity examined) to narrow the search
within the field of teacher education. Each search term was
separated by the Boolean OR operator and each dimension was
separated by the Boolean AND operator, which was outlined in
Table 1.

A set of inclusion and exclusion criteria were developed to
focus the scope of the review (Table 2). Based on previous
research, FC has been observed in the research literature since
the early 2000s (Lage et al., 2000), and so the last 20 years were
set as the time period for the review. Other criteria include
peer-reviewed articles, English and Norwegian languages, a focus
on empirically driven studies, and with populations related to
teacher education where the sample size is explicitly mentioned.

Two electronic databases were searched: Education Resources
Information Center (ERIC) and Web of Science. Moreover, a
manual search or “hand-searching” (Chapman et al., 2010, p.
23) reference lists was conducted after searching the databases
to “locate relevant studies missing in the database searches”
(Røkenes and Krumsvik, 2014, p. 255).

Study Selection
Based on the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) statement (Moher et al., 2009),
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TABLE 2 | Inclusion and exclusion criteria.

Criterion Included Excluded

Databases Eric, Web of Science Other databases

Time frame 2000–2019 Articles published before

January 1, 2000

Publication type Online peer-reviewed

articles

Books and book chapters,

conference proceedings, short

papers, gray literature (e.g.,

reports), editorials

Languages English and Norwegian Other languages

Focus Empirical studies with a

primary focus on the

flipped classroom in the

field of teacher education

Articles focusing on aspects

other than the flipped

classroom (e.g., the effects of

an online course that has

utilized the flipped classroom

method in the implementation

phase)

Participants Articles focusing on

pre-service teachers,

student teachers, teacher

educators, prospective

teachers, future teachers,

and aspiring teachers

Articles focusing on pupils and

in-service teachers

Sample Studies explicitly stating

the number of study

participants

Articles not explicitly

mentioning the number of

study participants (e.g., “a

group of” or “more than 470”)

Figure 1 shows the study selection process, including procedures
for searching databases, searching manually, screening titles and
abstracts, screening full texts, and selecting eligible articles for
inclusion. The last database search was conducted on January 1,
2020; 92 articles were identified, from among which 17 duplicates
were removed. All the potentially relevant articles went through
a two-step screening process. The first step was to exclude
irrelevant articles by screening titles and abstracts. The second
step was to filter out unrelated articles by screening full texts.
After the first step, 12 articles from ERIC and 19 from Web of
Science were excluded because they were unrelated to FC or not
conducted in the field of teacher education. After the second
step, 11 articles from ERIC and two from Web of Science were
removed mainly due to research focus and sampling, such as
focusing on the effects of an online course instead of FC or the
unclear number of study participants. Eventually, 33 articles were
included for further analysis, 22 from ERIC, nine from Web of
Science, and two found through a manual search. Full texts were
obtained of the 33 studies, and each study was reviewed and
confirmed as suitable for inclusion by the authors.

Data Charting and Collation
Summaries of each study were developed based on indicators
including authors, year of publication, country location, research
design, methodology, study population and sample size, and brief
descriptions of outcomes (Table 3). In Table 3, EG (experimental
group) has taken courses in FC and CG (control group) has
taken courses in a traditional classroom. A detailed table with
study title, discipline, research questions, and characteristics of
participants can be found in the Supplementary Material). Next,

studies were analyzed using a coding and categorization strategy
(Saldaña, 2016).

Summarizing and Reporting Findings
In accordance to the fifth stage of Arksey and O’Malley’s (2005)
framework for scoping reviews, the next sections summarize,
report on, and discuss findings from the 33 included studies.

RESULTS AND DISCUSSION OF FINDINGS

The coding and analyzing system included three main categories
(i.e., general characteristics, researchmethods, and research foci),
each with several subcategories.

General Characteristics of Included
Studies
Distribution by Year of Publication
The results from the database searches revealed that the first
studies about FC in teacher education were published in 2014,
while according to a previous review article the first study about
FC was published in 2000 (Akçayir and Akçayir, 2018). Thus, FC
research in teacher education started nearly 14 years after the first
published study on FC. As shown in Figure 2, even though FC
research in teacher education started late, according to Akçayir
and Akçayir, this is still within the main tendency in the FC
research: “After more than a decade, flipped classroom studies
became popular among scholars; the numbers of such studies
began to steadily increase after 2012” (2018, p. 337).

Distribution by Country
Figure 3 shows that nearly one third of the reviewed studies
were conducted in the USA (10 of 33 articles), while seven were
conducted in Turkey. Six studies were conducted in Spain; two
were conducted in each of Australia, South Africa, and South
Korea; and one was conducted in each of Canada, China, Kuwait,
and Norway.

Distribution by Subject Discipline
Teacher education involves many subject disciplines, such as
general education, mathematics, science, language, history, and
health science. In this review, articles were categorized as
“pedagogy” when courses were not aiming at a specific subject
discipline or a certain group of student teachers, such as an
introduction to educational psychology course, an instructional
methods course, and an educational technology course. Figure 4
shows that nearly one third of the reviewed studies (10 articles
out of 33) were in pedagogy. When further subdividing the
studies into different subject disciplines, studies on FC in teacher
education were mainly in the science (six articles), language (five
articles), and mathematics (three articles) disciplines.

Research Methods of Included Studies
Methodological Paradigm
Out of the 33 reviewed studies, more than half (17) did not
explicitly identify their methodological paradigm. Therefore,
we categorized the methodological paradigms in these articles
based on the description in the method sections. Figure 5 shows
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FIGURE 1 | Flowchart diagram of the screening and selection procedure (Moher et al., 2009, p. 267).
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TABLE 3 | Overview of included studies.

Study number/

authors

Year/

country

location

Research design Methodology/

study population

and sample size

Outcomes

S1

Adnan, M.

2017

Turkey

Analyzing EG’s final journal

entry guided by open-ended

questions.

Comparing midterm/quiz,

essay and final portfolio

scores between EG and CG.

Interviewing focus group.

Recording weekly electronic

journal entries of EG.

Mixed

70 in total, 31 in

EG, 39 in CG

No significant difference between EG and CG on midterm/quizzes

and final e-portfolio scores.

EG received significantly higher essay scores.

Both EG and CG had positive and negative perceptions on content

delivery and student presence.

EG had positive perceptions on learning environment and

experience.

S2

Almodaires, A. A.,

Alayyar, G. M.,

Almsaud, T. O.,

Almutairi, F. M.

2019

Kuwait

Comparing scores from three

exams between EG and CG.

Survey.

Mixed

195 in total, 128 in

EG, 67 in CG

Significant difference among the three exam results in favor of EG,

but no significant difference on final grade. EG had favorable

attitudes toward FC.

S3

Cabi, E.

2018

Turkey

Comparing pretest and

posttest scores between EG

and CG. Focus group.

Mixed

59 in total, 28 in

EG, 31 in CG

No significant difference between EG and CG in academic

performance.

Coming to the class prepared and no assignments outside the

class were positive aspects.

Problems encountered were about motivation, content, and

learning.

S4

Choi, J.,

Lee, Y.

2015

(South)

Korea

Comparing pretest and

posttest scores between EG

and CG.

Survey from EG.

Mixed

79 in total, 39 in

EG, 49 in CG

Significant difference in favor of EG in academic achievement.

FC was more effective for students to learn knowledge and skills for

instructional material production, and the effects were more

observable in a difficult task. EG had positive attitudes (out of a total

25 respondents, 18 preferred FC, 5 liked traditional, 2 were neutral).

S5

Conner, N. W.,

Rubenstein, E. D.,

DiBenedetto, C. A.,

Stripling, C. T.,

Roberts, T. G.,

Stedman, N. L. P.

2014a

USA

A focus-group conversation. Qualitative

32 in EG

EG had mixed perceptions of FC. Positive aspects of online

lectures were simplicity and knowledge development, and negative

aspects were technological issues. Positive aspect of classroom

learning activities was knowledge development, and negative

aspects were teaching assistant consistency and negative impact

on knowledge development.

S6

Conner, N. W.,

Stripling, C. T.,

Blythe, J. M.,

Roberts, T. G.,

Stedman, N. L. P.

2014b

USA

Focus group. Qualitative

14 in EG

EG’s perceptions of overall learning were that FC could help

students learn and build confidence in teaching skills.

EG had mixed perceptions of the quality and effectiveness of online

video modules and online quizzes.

EG suggested restructuring of in-class lecture time.

S7

Dove, A.,

Dove, E.

2017a

USA

Pre-course and post-course

survey.

Mixed

48 in total, 22 in

EG (taking

consecutive FC),

26 in CG

EG had significantly greater decreases for general mathematics

anxiety CG.

EG’s mean score decreased on both survey scales, while CG’s

mean score increased.

No significant difference between EG and CG in anxiety about

teaching mathematics. Both EG and CG found flipped learning to

be a worthwhile instructional practice for a mathematics course.

S8

Dove, A.,

Dove, E.

2017b

USA

Pre-course and post-course

survey.

A whole class interview.

Scrutinizing classroom

observation (video-tape).

Mixed

114 in total, 75 in

EG, 39 in CG

EG was able to incorporate more opportunities for interaction and

communication within and between students and the instructor. EG

(teacher flipped) was significantly better at decreasing students’

general math anxiety than EG (Khan Academy flipped) and CG.

EG (teacher flipped) was significantly better at decreasing students’

anxiety about teaching mathematics than EG (Khan Academy

flipped).

EG had positive perceptions on the influence of the instructor, the

classroom instructional methods, and the methods used for

delivery of the content.

S9

Erdogan, E.,

Akbaba, B.

2018

Turkey

Focus group. Qualitative

9 in CG

CG had a positive attitude toward FC.

CG did not think that they were equipped enough to implement FC.

CG wanted to use FC in the teaching process but that a certain

experience had to be provided first.

(Continued)
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TABLE 3 | Continued

Study number/

authors

Year/

country

location

Research design Methodology/

study population

and sample size

Outcomes

S10

Ford, P.

2015

USA

Examining strategies for

creating lessons. Exploring

the structure of the in-class

sessions. Recording

reflections from the instructor

and pre-service students.

Mixed

30 in EG

Two formats of content delivery in FC, teaching to an imaginary

classroom and creation of large slides or storyboards, were shared.

The instructor gained higher scores on teaching evaluation.

S11

Fraga, L. M.,

Harmon, J.

2014

USA

Comparing exam scores

between EG and CG.

Recording reflections from the

instructor.

Pre-post survey.

Mixed

51 in total, 25 in

EG, 26 in CG

No significant difference between EG and CG in exam scores.

EG was on higher confidence level than CG in teaching particular

aspects of word study.

S12

García-Sánchez, S.,

Santos-Espino, J. M.

2017

Spain

Documenting anonymous

blog contributions.

Recording the elaboration

process of videos.

Survey.

Mixed

90 in EG

EG’s preferred video style was a lecture displayed as some variant

of slideshow, mostly combined with narrator’s face and voice.

Simple record-and-publish software tools were favored over more

sophisticated settings by EG. EG had positive attitude toward FC.

S13

González-Gómez, D.,

Jeong, J. S., Airado

Rodríguez, D. A.,

Cañada-Cañada, F.

2016

Spain

Comparing assessment

scores between EG and CG.

Post-task survey.

Quantitative

103 in total, 52 in

EG, 51 in CG

A statistically significant

difference on all assessments in favor of EG performing higher on

average.

EG had a favorable perception about FC.

S14

González-Gómez, D.,

Jeong, J. S.,

Cañada-Cañada, F.

2019

Spain

Pre–post survey. Quantitative

68 in EG

Significant differences in EG’s self-efficacy before and after course

completion.

FC significantly increased EG’s positive attitudes toward science

and scientific contents.

S15

Graziano, K. J.

2017

USA

Conducting informal

discussion.

Exploring lesson plans.

Post-survey.

Scrutinizing classroom

observation (field notes).

Mixed

24 in EG

EG were more productive and enthusiastic about class.

Develop meaningful, engaging

activities in FC was a challenge.

Most EG were likely to implement FC when they became teachers.

S16

Hall, J. A.

2018

USA

Exploring pre–post course

lesson plans.

Pre–post survey.

Quantitative

23 in EG

EG gained statistically

significant self-perceptions of pedagogical knowledge and

application of technological pedagogical content knowledge.

EG’s gains in self-perceptions of technological knowledge and

technological pedagogical knowledge were not statistically

significant.

S17

Helgevold, N.,

Moen, V.

2015

Norway

Examining individually written

texts.

Focus group.

Survey.

Mixed

81 surveys from

EG, 107 written

texts

FC stimulated greater involvement in the teaching and learning

processes.

Variation in modalities was highlighted among EG.

EG pointed FC as relevant to their future teaching practices.

S18

Jeong, J. S.,

Cañada-Cañada, F.,

González-Gómez, D.

2018

Spain

Examining grades obtained

from in-class activities,

laboratory activities, final

exam and passing rate.

Post-task survey.

Quantitative

153 in EG

Significant difference on students’ performance in favor of FC.

EG had general positive perceptions toward FC. The overall scores

were very high in positive emotions, women’s group expressed

generally higher values in negative emotions. Students’ educational

background has an effect on scores in the negative emotions.

S19

Jeong, J. S.,

González-Gómez, D.,

Cañada-Cañada, F.

2016

Spain

Survey. Quantitative

65 in EG

EG had a general positive opinion about the flipped materials.

The majority of EG were satisfied with the instruction methodology.

Positive emotions were fun and enthusiasm, and negative emotion

was concern.

S20

Jeong, J. S.,

González-Gómez, D.,

Cañada-Cañada, F.

2019

Spain

Survey. Mixed

127 in total, 65 in

EG, 62 in CG

EG had a valuable learning experience in general. FC fostered

students’ participation more effectively than traditional teaching

formats.

Positive emotions were highly scored by EG.

(Continued)
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TABLE 3 | Continued

Study number/

authors

Year/

country

location

Research design Methodology/

study population

and sample size

Outcomes

S21

Karaaslan H.,

Çelebi, H.

2017

Turkey

Focus group.

Survey.

Mixed

29 in EG (25

participated in

focus-group

interview, 21

completed survey)

EG’s views on flipped tasks were positive in most respects. EG’s

views on flipped learning and related constructs were generally

have positive attitudes.

S22

Kurt, G.

2017

Turkey

Comparing final exam scores

between EG and CG.

Focus group.

Survey.

Mixed

62 in total, 32 in

EG, 30 in CG

Overall scale of self-efficacy was significantly different between EG

and CG.

Subscales (student engagement and classroom management)

were significantly different between EG and CG.

Subscale (instructional strategies) was not different at a significant

level, but EG had higher gains than CG.

Statistically significant difference in final exam scores in favor of EG.

S23

Lee, J.,

Bonk, C. J.

2019

(South)

Korea

Pre–post survey. Mixed

30 in EG (three

pre-service

teachers did not

participate in the

post-survey and

were excluded for

further data

analysis.)

Significant difference in learning time between EG and CG, and EG

spent more time learning.

EG interacted with instructors more frequently.

EG gained more frequent feedback from instructor and more

noticeable differences with peers. EG had much more positive

perceptions about all of the listed learning activities. There was

statistically significant difference in the overall self-regulated

learning ability and cognitive domain, but no significant differences

in other domains.

S24

Montgomery, A. P.,

Mousavi, A.,

Carbonaro, M.,

Hayward, D. V.,

Dunn, W.

2019

Canada

Examining course scores.

Recording log files.

Quantitative

157 in EG

Self-regulated learning behaviors had weak to moderate significant

relationships with academic achievement.

Access day-of-the-week and access frequency were taken as the

strongest predictors for student success.

S25

Ng, E. M. W.

2018

China

Comparing pretest and

posttest scores.

Focus group.

Scrutinizing class activities.

Mixed

73 in EG

EG was self-regulating and learning.

EG was able to apply their acquired online knowledge in group

projects.

The advantages of FC included promoting self-learning, innovation,

and flexibility.

S26

Sammel, A.,

Townend, G.,

Kanasa, H.

2018

Australia

Survey. Mixed

79 in EG

EG’s perceptions on enjoyment was a positive skew, and on

degree or extent of science learning was a negative skew.

S27

Sayeski, K. L.,

Hamilton-Jones, B.,

Oh, S.

2015

USA

Examining pre–post test

scores.

Survey.

Mixed

115 in EG

Statistically significantly difference in Peer-Assisted Learning

Strategies module, and no statistically significant differences in

Classroom Management and Accommodations modules. EG was

more confident in the degree to which the content was learned in

FC.

The most popular condition was the FC condition.

S28

Sengel, E.

2016

Turkey

Comparing final test scores

between EG and CG.

Survey.

Mixed

74 in total, 40 in

EG, 34 in CG

EG had positive perceptions toward the practicality of FC model.

No statistically significant difference between EG and CG. EG was

willing to pay more toward physics

course and they were more motivated to solve physics problems.

S29

Tomas, L.,

Evans, N.,

Doyle, T.,

Skamp, K.

2019

Australia

Exploring instructors’ journal.

Survey.

Mixed

171 in EG

EG had a positive perception toward FC. Additional teacher-led

instruction, scaffolding and guidance were required in class.

S30

Turan, Z., Goktas, Y.

2018

Turkey

Focus group.

Survey.

Mixed

116 in total, 58 in

EG, 58 in CG

Attention, relevance, confidence, and satisfaction scores of EG are

higher than CG. Leading positive motivational factor in EG was

hands-on activities, and leading negative motivational factor in EG

was difficulty.

S31

van Wyk, M. M.

2018a

South

Africa

Survey. Quantitative

371 in EG

91% EG strongly agreed that FC is a student-centered approach

which increased student active learning, promote, and increase

classroom interaction.

(Continued)
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TABLE 3 | Continued

Study number/

authors

Year/

country

location

Research design Methodology/

study population

and sample size

Outcomes

EG perceived that the teacher played an important role in FC. FC

forced students to take responsibility for their own learning.

S32

van Wyk, M. M.

2018b

South

Africa

Comparing final exam scores

between EG and CG.

Exploring blog postings.

Survey.

371 in total, 208 in

EG, 162 in CG

EG outperformed CG in the final examination scores. EG had a

positive lived experience. Teachers were important in deciding

activities (out-of-class and in-class).

FC forced students to take responsibility for their own learning.

S33

Yough, M., Merzdorf

H. E.,

Fedesco, H. N.

Cho, H. J.

2017

USA

Comparing test scores

between EG and CG.

Survey.

Quantitative

263 in total, 152 in

EG, 111 in CG

CG had significantly higher scores on two of the motivation

outcomes (intrinsic and identified regulation) than EG, but EG had

significantly higher scores on several indices of objective learning

outcomes.

FIGURE 2 | Number of articles published by year.

that 22 (67%) of the studies used mixed methods for data
collection, 8 (24%) used quantitative methods, and 3 (9%) used
qualitative methods.

Participants Involved in the Research
The current study focuses on the FC in teacher education;
therefore, the authors were interested in the perceptions of pre-
service teachers and the effects (e.g., academic, engagement, and
emotional) on pre-service teachers that were explored in all the
reviewed studies. Figure 6 shows that participants who were

taught using a FC approach were coded as the experimental
group (EG), while those who were not were coded as the control
group (CG). Of the 33 reviewed studies, 18 were conducted only
with participants who had learned using an FC approach; 14 were
conducted with participants who learned using both an FC and
a traditional approach. Only one study (Erdogan and Akbaba,
2018) involved participants who had not taken any courses
taught using the FC approach; this study investigated student
teachers’ opinions about whether the social studies classroom
should be flipped.
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FIGURE 3 | Distribution of articles conducted in various countries.

The number of EG members ranged from 14 to 371, while
the number of CG members ranged from 9 to 162. The total
number of participants across all 33 reviewed studies ranged from
9 to 371.

Instruments for Data Collection
Table 4 lists all instruments used for data collection in the
reviewed studies; S + [number] represents the studies reviewed
(e.g., S1 represents the first study in the reviewed list). Surveys,
both paper-based and online, were the most commonly used
tool (over two thirds) to explore participants’ perceptions. Some
studies applied both pre- and post-surveys (Fraga and Harmon,
2014; Dove and Dove, 2017a,b; Hall, 2018). Others conducted
surveys after an FC intervention. Test scores were frequently used
to collect data about students’ academic performance, and scores
could come from final exams, tests, or quizzes. Interviews were
often used to collect qualitative data, and focus-group interviews
were used more frequently than one-to-one interviews. Due
to the characteristics of teacher education, lesson plans made
by student teachers could also be considered an instrument.
Classroom observation was conducted in FCs as well, with
the observations in the form of both video-taped lessons and
field notes. Student teachers’ weekly journals, teacher educators’
journals, and student teachers’ feedback were all reflections of

participants in teaching and learning and could be generalized
as self-report materials. Tasks completed by student teachers also
served as a tool to collect data. As a teaching methodology or
pedagogical instructional model closely related with information
and communication technology (ICT), the FC is always linked
with computers or the Internet. Therefore, a course blog and
student teachers’ log information could also be considered data.
Furthermore, course assessments are often conducted at the end
of a university-level course, and so that data can also be used to
study the FC.

Research Foci of Included Studies
Most of the reviewed studies (27) seemed to be concerned
with students’ perceptions of the FC, and some (14)
also explored whether the FC could improve students’
academic performance (Figure 7). Other aspects examined
were teacher educator’s perceptions of the FC (two
studies), students’ self-regulated learning (SLR; two
studies), students’ anxiety (two studies), students’ self-
efficacy (two studies), and students’ self-perceptions of
pedagogical knowledge, technological knowledge, and
technological pedagogical content knowledge (TPACK;
one study).
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FIGURE 4 | Distribution of studies conducted in different subject disciplines.

Student Perceptions of the Flipped Classroom
The top research focus reflected in 27 of the 33 articles is student
perceptions of the FC teaching approach. Figure 8 gives an
overview of the aspects of student perceptions covered in those
27 studies.

Table 5 lists details about the different research foci and their
representative articles. Each aspect will be elaborated in the
following text.

Attitude, Motivation, and Emotion
The reviewed studies were categorized as examining attitude,
motivation, and emotion when they explored student teachers’ or
teacher educators’ attitudes, motivations, and emotions vis-à-vis
the FC. Students had favorable attitudes and “a general positive
opinion” (González-Gómez et al., 2016, p. 456, 458). For example,
on flipped classes, students said “it was a really good class”
(Conner et al., 2014b, p. 74) and “this class was by far the
best class we have taken” (Conner et al., 2014b, p. 74, 75).
Student participants in Fraga and Harmon (2014) stated they
liked the FC model because of “the time flexibility” (p. 22, 24)
and “being in control of their own individual learning” (p. 22,
24). Survey data from García-Sánchez and Santos-Espino (2017)
showed that students were satisfied with the FC approach due
to “remarkable facts that suggest participants were pleased with
their creative abilities” (p. 178). Focus-group interview data from

Kurt (2017) indicated that all participants were “highly satisfied”
(p. 216) because of “their perception of better learning and their
enjoyment of the flipped class model” (p. 216). Sayeski et al.
(2015) compared three instructional conditions (independent,
facilitated, and flipped) and concluded from students’ survey
data that “the most popular condition was the flipped classroom
condition” (p. 302). In Ng’s study (2018), eight students attended
the focus-group interview and “they all liked” (p. 72) the
FC approach and its advantages of “promoting self-learning,
innovation, and flexibility” (p. 72). FC was associated with “a
general positive perception” (Jeong et al., 2018, p. 163) not only
in the face-to-face learning environment but also in the online
environment; 91% of participants in van Wyk’s (2018a) study
strongly agreed that FC was a student-centered approach that
increased student active learning and promoted and increased
classroom interaction.

However, students’ attitudes toward the FC compared to the
TC were sometimes “variable” (Tomas et al., 2019, p. 12). A
student in Conner et al. (2014a) “felt the flipped classroom
approach went well, but was challenging to keep up with if
you forgot to watch the online videos prior to attending class”
(p. 73). One student commented that in FCs students should
“take responsibility for not only our own learning, but for our
classmates as well” (Graziano, 2017, p. 124). A student in Dove
and Dove (2017a) also said that the responsibility of learning was
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FIGURE 5 | Distribution of articles conducted using three methodological paradigms.

“completely on the students” (p. 138). Besides responsibility, the
responses of students who disliked the FC model “fell into two
categories—issues of time management and confusion” (Fraga
and Harmon, 2014, p. 22). Tomas et al. (2019, p. 12) summarized
students’ attitudes toward FCs, stating “In spite of the variability
in students’ perceptions, the majority appeared to respond
positively to the flipped classroom approach.” Furthermore,
student teachers seemed to favor having flipped classes in the
future. Survey data from Jeong et al. (2016) showed that 94% of
participants agreed or strongly agreed that they were “willing to
have more courses flipped” (p. 753). In Kurt (2017), one student
said, “I believe my future students will benefit from” (p. 217)
flipping a language classroom. A participant in van Wyk (2018b)
posted on the class blog that “I love flipping my class strategy and
will definitely use it” (p. 19). There were other varying opinions as
well. For example, survey data from Jeong et al. (2019a) revealed
that students “agreed or strongly agreed to have more courses
flipped” (p. 8) because the flipped course was “interactive” (p.
10) and “interesting” (p. 10). Survey data from Graziano (2017)
also showed that “the majority of students said very likely or
likely” (p. 125) in response to being asked about flipping their
own classrooms in the future. One student teacher commented

in the informal discussion that “I will not have the time during
my first few years of teaching to accurately gather or make videos
on my own” (p. 124).

Several studies also explored students’ motivation vis-à-vis
FCs. Sengel (2016)’s survey data revealed that students in FCs
“were willing to pay more” (p. 495) for the course and “were
more motivated” (p. 495). Survey data from Tomas et al. (2019)
indicated that “for a majority of students, the flipped approach
enhanced their motivation to learn” (p. 12). Turan and Goktas
(2018) focused their research on the impact of FCs on students’
motivation; their survey data revealed that “the motivation for
students in the experimental group was greater than that of the
control group” (p. 142), which meant that students’ motivation
in FCs was greater than that in TCs. Turan and Goktas (2018)
categorized motivation within the scope of ARCS theory, which
identifies attention, relevance, confidence, and satisfaction as four
critical components that affect motivation. They discovered that
“the attention level of students [in the experimental group, our
interpretation] toward the course was clearly high” (p. 142). In
fact, all the ARCS scores in Turan and Goktas (2018) were higher
for the EG than for the CG. Turan and Goktas (2018) also
found that the leading positive motivational factor was hands-on
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FIGURE 6 | Student participants involved in research.

activities, while the leading negative motivational factor was
difficulty in flipping. However, the survey data of Yough et al.
(2017) revealed that “all analyses were non-significant with the
exception of two motivation outcomes” (p. 6); even “preservice
teachers in the traditional sections were more likely to report
greater levels of intrinsic motivation [. . . ] and identification [. . . ]
than those in flipped sections” (p. 6). Cabi (2018) also found that
some students were not motivated because they “did not want to
put an effort on it” (p. 214) and felt that “the topics were boring
and unnecessary” (p. 214).

Jeong et al. (2016, 2018) explored students’ emotions and
self-evaluations after participating in FCs. Both studies had the
same findings regarding positive and negative emotions: “the
overall scores were very high in positive emotions” (2018, p. 7),
with feelings of fun and enthusiasm having the highest score.
Regarding negative emotions, boredom had the lowest score and
concern had the highest. These findings indicated that many
students agreed that the FC model was fun and that feelings of
concern and nervousness had brought more negative emotions
to them than boredom. In their recent study, Jeong et al. (2019a)
concluded from survey data that “positive emotions were highly
scored” (p. 11) by students in an FC compared to those in a TC.

Content Delivery
As one of the characteristics of FCs, content delivery differs
from that in TCs where usually a lecturer presents his or
her lecture during class time. In an FC, a lecturer normally
records the lecture in advance and students access the content
outside class time with different equipment. Sengel (2016)
investigated equipment to access online videos and found that
the most commonly used equipment was “laptop[s] (95%) and
cellphone[s] (80%)” (p. 492), while “IPod[sic] touch (27%)
and IPad[sic] (36%) were the equipment” least used (p. 492).
In addition, many researchers explored students’ perceptions
of content delivery and found they had both positive and
negative opinions.

Some students thought that content delivered before class,
such as narrated presentations with “talking heads” and online
lectures, were “convenient, effective and engaging” (Adnan, 2017,
p. 215), “beneficial” (Conner et al., 2014b, p. 73), and “easy to
watch and easy to follow” (Conner et al., 2014a, p. 71). Other
benefits included having “the opportunity to pause” (Conner
et al., 2014a, p. 71) and being able to “wait, stop, go back” (Dove
and Dove, 2017b, p. 325) and to “stop and replay” (Tomas et al.,
2019, p. 12). This approach also made students “come to the class
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TABLE 4 | Instruments for data collection.

Instruments Percentage of the 33

studies

Representative

studies

Survey 23 (70%) S4, S7, S8, S11,

S12, S13, S14,

S15, S16, S17,

S18, S20, S21,

S22, S23, S26,

S27, S28, S29,

S30, S31, S32,

S33

Scores 13 (39%) S1, S2, S3, S4,

S11, S13, S18,

S23, S24, S25,

S28, S32, S33

Interview Focus-group

interview

12 (36%) 10 (30%) S1, S3, S5, S6,

S9, S17, S21,

S22, S25, S30

Whole class

interview

1 (3%) S8

Informal

discussion

1 (3%) S15

Lesson plans 3 (9%) S11, S15, S16

Classroom

observation

Video-taped 2 (6%) 1 (3%) S8

Field notes 1 (3%) S15

Self-report

materials

Weekly journals 1 (3%) S1

Educators’ journal 1 (3%) S29

Feedback

questionnaire

1 (3%) S2

Reflections from

the teacher and

students

1 (3%) S10

Self-reported

steps

1 (3%) S25

Completed

tasks

Artifacts for

teaching

1 (3%) S11

Elaboration

process

1 (3%) S12

Individually written

texts

1 (3%) S17

Group and

individual tasks

1 (3%) S25

Course blog Anonymous blog

contributions

1 (3%) S12

Log file (log

actions)

1 (3%) S24

Blog postings 1 (3%) S32

Course assessment 1 (3%) S1

prepared” (Cabi, 2018, pp. 213-214). A student teacher in Dove
and Dove (2017b) stated that “PowerPoints [. . . ] brings you step
by step about what is happening” (p. 325). Survey data from
Graziano (2017) revealed that students “enjoyed the flexibility
in delivering course content” (p. 124). Students in Jeong et al.
(2016) had “a general positive opinion” (p. 752) about utilizing
video lectures, stating they were of “great help to achieve learning
goals” (p. 752). This sentiment was echoed by participants in
Kurt (2017) who stated that videos helped them “learn the

material better” andmade the material “more enjoyable” (p. 216).
According to Lee and Bonk (2019), 23 of 27 participants reported
that “class preparation through online video lectures helped them
pay attention to their f2f classes” (p. 16) and “encouraged them
to participate more actively in the group discussions” (p. 16).
Jeong et al. (2019a)’s survey data showed that “students agreed
or strongly agreed that having video lectures or other “flipped”
materials before class helped or help to achieve the learning
goals and to complete the in-class activities more confidently
or in an easier manner” (p. 7). The researchers noticed that
“students attended class after revising the flipped materials and
were more willing to participate in student-centered activities
such as collaborative chores” (p. 7). Tomas et al. (2019) found
that 98.8% of students believed that “viewing the flipped videos
helped them to understand the key concepts” (p. 11) in their
course. According to the survey data in Helgevold and Moen
(2015)’s study, most participants “found the online lectures to be
a useful learning arena” (p. 35) because they could control “time,
placement and pace” (p. 35). Similarly, Kurt (2017)’s focus-group
interview data showed that participants “all appreciated watching
the lectures at any time they wanted and being able to decide on
their own pacing. They paused, rewound and replayed the video
lectures as they needed” (p. 217).

Meanwhile, some students encountered “technological issues”
(Conner et al., 2014a, p. 72) and “lost their attention” (Adnan,
2017, p. 215) while watching the videos or narrated presentations.
Some thought the content was “difficult” or “not sufficient” (Cabi,
2018, p. 214). In Conner et al. (2014b), one student teacher stated
that “honestly they could have just given us the handouts and I
would have gotten as much from it” (pp. 72-73). Students in the
Graziano (2017) study acknowledged they were not “‘tech savvy’
or comfortable with technology” (p. 126); furthermore, making
videos was “time consuming” (p. 124, 126) for teachers. In Ng’s
study (2018, pp. 72-73), student teachers mentioned difficulties
they encountered when watching online videos: (1) “they did
not have a teacher to ask when they could not understand the
online video”; (2) “they had to wait until the following week
to ask the teacher when they could not understand a concept”;
and (3) “they might forget about asking the questions.” These
difficulties were also encountered by participants in Sengel’s
study (2016), where “70% of them indicated that they did not
have chance to ask for these problems someone outside of
the class time” (p. 493). Accordingly, Ng (2018) suggested that
when utilizing an FC teaching approach, teacher educators could
suggest student teachers email or contact their teacher educators
“if they encounter any difficulties prior to the next lesson” (p. 73).
Sammel et al. (2018) found that “the median number of online
videos watched by the participants was only four out of eight” (p.
55), and students were not well-engaged even though they “knew
that 50% of their final mark was derived from the video content”
(p. 55). Sammel et al. (2018) also discovered that even though
students highlighted convenience in terms of time management
and repeatability, they still preferred face-to-face lectures and
believed it was what they paid for as campus students.

One student in Conner et al. (2014b, p. 73) said “Don’t
just read me what is on the PowerPoint. We are in college,
we can read.” Other student teachers in Conner et al. (2014b,
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FIGURE 7 | Research foci of included studies.

p. 73) suggested “providing a set of partially completed notes
for future students because that would encourage the students
to watch the online videos to ‘fill in the blanks in your
notes”’. In Ford (2015), the teacher educator attempted to use
two formats to record videos—teach an imaginary classroom
and create large slides or storyboards. García-Sánchez and
Santos-Espino (2017) found that student teachers preferred
“a lecture displayed as some variant of slideshow, mostly
combined with narrator’s face and voice” (p. 176) and “simple
record-and-publish software tools” (p. 176) rather than “more
sophisticated settings” (p. 176) where instructors “used puppets
and cartoons as characters” (p. 176). Furthermore, the length
of a video lecture with the FC approach was explored in
some of the reviewed studies. For example, Wagner et al.
(2013) suggested not making videos longer than 10min because
very few college students (35.7%) reported enjoying watching
long videos.

Some teachers provided online lectures and quizzes as
out-of-class activities. For example, González-Gómez et al.
(2016) provided two types of online quizzes, “multiple-choice
online quizzes about the contents taught in the video lessons
that students had to complete after watching or/and reading
the proposed material” (p. 456) and “questionnaires inserted
in the video lessons” (p. 456). In these cases, students had to
provide the right answer to be able to watch the remaining
part of the video. The point was to encourage the students to

watch the complete video lessons. Jeong et al. (2016) found that
online quizzes were “useful to point out and overcome the most
complex contents” (p. 753). In González-Gómez et al. (2016), 87
of 101 participants agreed or strongly agreed the online quizzes
“provided together with the multimedia material had allowed
them to achieve the learning objectives” (p. 457), and “nearly 90%
of students were able to point out the most complex contents
before the class and therefore to focus to overcome them after
completing the online quizzes provided with the video lessons”
(pp. 457-458). However, students in Conner et al. (2014b)’s study
argued that online quizzes “were not very challenging and that
being allowed to use notes during the quiz was pointless” (p. 73)
and it was “very easy to forget” (p. 73).

Learning Environment
In the review, learning environment can be understood as
focusing on psychosocial factors in the classroom. Here, the
FC was regarded as “flexible,” “stress free” (Adnan, 2017, p.
216), and potentially improving “the confidence” (Conner et al.,
2014a, p. 72) of students. Karaaslan and Çelebi (2017)’s survey
data indicated “the students generally had positive attitudes” (p.
652) regarding the learning environment. Participants in Kurt
(2017)’s study also had “positive perceptions of their experiences
in the flipped learning environment” (p. 216); they mentioned
that the learning environment was “student-centered, more
positive and less stressful” (p. 217). However, some students
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FIGURE 8 | Aspects of student perceptions of FC.

TABLE 5 | Different research foci on student perceptions and their representative

articles.

Aspects focused on student

perceptions

Number of

articles

Representative articles

Attitude, motivation, and emotion 26 S2, S3, S4, S5, S6, S7, S8,

S9, S10, S11, S12, S13,

S15, S18, S19, S20, S21,

S22, S25, S27, S28, S29,

S30, S31, S32, S33

Content delivery 17 S1, S3, S5, S6, S8, S10,

S12, S13, S15, S17, S19,

S20, S21, S25, S26, S28,

S29

Learning environment 7 S1, S5, S6, S15, S19, S21,

S22,

Learning experience 7 S1, S10, S19, S20, S23,

S31, S33

Instructor and student presence 4 S1, S8, S31, S32

Engagement 2 S15, S17

in Conner et al. (2014a)’s study had the opposite opinion,
stating the FC was “a waste of time and did not contribute to
learning” (p. 73).

Graziano (2017) found that the learning environment was
more interactive; one student said, “there is more student–
teacher interaction in a flipped class” (p. 124). According to Jeong
et al. (2016), over 91% participants “thought that the course was
more interactive than other courses taken in the same school”
(p. 753). By analyzing video-taped classroom observations,
Dove and Dove (2017b) found that FCs (flipped both with
teacher’s videos and lecture videos from Khan Academy) “were
able to incorporate more opportunities for interaction and
communication within and between students and the instructor”
(p. 328). In van Wyk (2018b)’s study, a participant said on the
blog that “The flipped method helps me to collaborate with my
classmates on specific tasks and establish positive relationships
with others” (p. 22).

Learning Experience
The reviewed articles were coded for learning experience if
they explored participants’ experiences with FC both inside and
outside classrooms. Students in Adnan (2017)’s study talked
about their learning experience with FC, saying they believe FC
can enhance learning because it encourages “social classroom
learning” (p. 218) and they can learn “from each other in
the classroom” (p. 218). Students in Jeong et al. (2019a)’s
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study considered the FC course “a valuable learning experience”
(p. 10) and “significantly more interactive” (p. 7), saying it
“provided a higher perception about the learning process for
the same contents” (p. 7). Survey data in Lee and Bonk (2019)’s
study revealed that the flipped class integrated with team-based
learning can offer students “much higher and richer learning
experiences” (p. 17). The findings of the reviewed articles revealed
that students connected their learning experiences with their
responsibility. For example, students in Dove and Dove (2017b)
felt they were “encouraged” (p. 325) to take responsibility for
their own learning, and they “positively reacted to the increased
opportunities for structured small group activities” (p. 325).
Similarly, student teachers in van Wyk (2018b)’s study stated
that FC “created a positive lived experience” (p. 13) and forced
them to “take responsibility for their own learning” (p. 13).
According to van Wyk (2018a), 97% of student teachers agreed
that FC pedagogy forced them to “take responsibility for their
own learning” (p. 260). Lee and Bonk (2019) found that because
students were forced to take responsibility, “there is a significant
difference of learning time” (p. 16) in FCs compared to TCs and
that students spent more time in FCs.

Instructor and Student Presence
Both instructors’ classroom role and guiding role were
emphasized in Adnan (2017), as instructors were in the
classroom “interacting, answering questions and providing help”
(p. 216). Dove and Dove (2017b)’s survey and interview data
revealed that “students were overwhelmingly positive about the
role of the instructor in their learning” (p. 324). In van Wyk’s
study (2018a), participants perceived that instructors played “an
important role in creating a positive lived experience” (p. 263)
in open-distance e-learning environments. Students in Lee and
Bonk (2019)’s study reported they interacted “more frequently”
(p. 18) with instructors in FCs and “received more frequent
feedback on their learning” (p. 18) from instructors. In addition,
relationships with instructors seemed more positive in FCs; for
example, 81.4% of participants in Lee and Bonk (2019)’s study
reported that instructors were “accessible and very helpful” (p.
18). The teacher educator in Ford (2015)’s study obtained a high
rating on teaching evaluations. Not only were relationships with
instructors improved but relationships with peers were “quite
close and comfortable” (p. 19), as a student in the Lee and Bonk
(2019) study stated. Participants in van Wyk (2018b)’s study
agreed that “the teacher played an important role when it came
to decision making about what out-of-class and in-class activities
should be carefully integrated in order for students to understand
the strategy and be motivated to prepare for the class” (p. 13).
However, they “were less in agreement . . . concerning the role
that teachers play in moving around and assisting students who
are struggling while at the same time correcting misconceptions
and providing one-on-one tutoring” (p. 13). In addition to
instructor presence, Adnan (2017) examined student presence
and found that “almost all students mentioned their adaptation
to new roles/competencies” (p. 217) for the flipped course. The
students had been educated in TCs since they started school, so

it would naturally take some time for them to adapt to the new
teaching approach.

Engagement
Regarding students’ engagement in learning, the reviewed studies
had generally positive results and included only a few negative
opinions. The survey findings of Tomas et al. (2019) painted
“an encouraging picture of students’ engagement with the flipped
videos” (p. 9) and reflected that “the majority of students watched
the flipped videos more than once, generally prior to attending
class” (p. 9). However, the teacher educator in Ford (2015)’s study
found through classroom observations that “not all students
were watching the videos” (p. 375). Analyses of the empirical
data in Helgevold and Moen (2015) showed that “this flipped
classroom model, to some extent, seems to have stimulated
students’ participation and engagement” (p. 40). Students in Lee
and Bonk (2019)’s study reported they were “immersed into
learning in class time” (p. 20) and “never dozed at all” (p. 20)
in FCs. By analyzing data from the Teachers’ Sense of Efficacy
Scale (TSES) developed by Tschannen-Moran and Hoy (2001),
Kurt (2017) found “there was a significant difference between the
experimental and control groups in their gain scores . . . and the
subscales of student engagement and classroommanagement” (p.
215), indicating the differences in students’ engagement in FCs
compared to TCs were statistically significant in favor of FCs.

Academic Performance in a Flipped Classroom
Whether FCs can influence students’ learning outcomes was one
of the research foci in nearly half the reviewed studies (14 of 33)
that examined students’ academic performance in FCs. Table 6
lists statistical results about students’ academic performance in
FCs and the representative articles.

Of the 14 studies, four (Choi and Lee, 2015; González-Gómez
et al., 2016; Kurt, 2017; Jeong et al., 2018) found a significant
difference between the EG and the CG in favor of the EG. Kurt
(2017) found the EG “overperformed” (p. 216) during final exams
compared to the CG and that “the difference was statistically
significant” (p. 216). The statistical results from Jeong et al.
(2018)’s study “demonstrated that the flipped-classroom model
gave better outcomes than previous classes not applying the
flipped-classroom model” (p. 8), as “significant differences at the

TABLE 6 | Students’ academic performance in flipped classrooms.

Statistical results Number of

articles

Representative articles

Significant difference in favor of

EG

4 S4, S13, S18, S22

No significant difference, but EG

outperformed CG

3 S31, S32, S33

No significant difference; EG and

CG performed similarly

3 S3, S11, S28

Partly significant difference,

partly no significant difference

3 S1, S2, S27

Relationship between log file and

data and academic performance

1 S24
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95% significance level (p < 0.05) were observed” (p. 6) in favor
of the FC. Choi and Lee (2015) found that the FC approach
was more effective for students to learn knowledge and skills for
instructional material production and that the effects were more
observable for a difficult task.

Yough et al. (2017) and vanWyk (2018b) found no statistically
significant differences in learning outcomes between the EG
and the CG. However, these two studies had similar empirical
findings to van Wyk (2018a) in that they found the FC
teaching approach “enhanced” (vanWyk, 2018a, p. 262) students’
academic achievement. Yough et al. (2017)’s statistical analysis
revealed that “participants in the flipped sections had increased
meaningful learning outcomes over participants in the traditional
sections” (p. 6). “Preservice teachers in the flipped sections
were more likely to score higher on items related to topics of
information processing, development, and motivation compared
with traditional section students” (Yough et al., 2017, p. 6). In
comparing student teachers’ pretest and posttest results, vanWyk
(2018b) found that FC pedagogy is “a more effective digital
pedagogical tool” (p. 12) and that the EG “outperformed the
control group [. . . ] in terms of the final examination score”
(p. 12). Furthermore, one of the participants in van Wyk
(2018b)’s study stated “the flipped class strategy made it easier
for me to learn better [.. . . ] I am a visual learner. The videos
help to better my understanding and increased my results in
the course [. . . ] I increased my examination final mark to
distinction (83%)” (p. 21).

Contrary to the above studies, three studies (Fraga and
Harmon, 2014; Sengel, 2016; Cabi, 2018) found no significant
difference in learning outcomes between the EG and the CG.
Based on a statistical analysis, Sengel (2016) found “the flipped
classroom model and traditional model had almost similar
positive effects on the achievement” (p. 494).

Findings from the other three studies (Sayeski et al., 2015;
Adnan, 2017; Almodaires et al., 2019) were mixed. Adnan
(2017)’s statistical results revealed no significant difference
between the EG and the CG on midterm/quizzes and final e-
portfolio scores; however, the EG achieved significantly higher
essay scores. Almodaires et al. (2019) found a significant
difference among the three exam results in favor of the EG
but no significant difference in the final grade. Sayeski et al.
(2015) found that students’ learning outcomes were statistically
significantly better in the flipped instructional condition than
in the other two instructional conditions (homework and
instructor facilitated) for a Peer-Assisted Learning Strategies
(PALS) module (PALS is a reading strategy for Grades 2–6).
However, there were no statistically significant differences for the
ClassroomManagement and Accommodations modules.

Different from the abovementioned studies that examined
academic performance through scores and explored the impact
of FCs on students’ learning outcomes, Montgomery et al.
(2019) investigated the relationship between log file data and
students’ learning outcomes. They discovered that among all
the log file data, “access day-of-the-week and access frequency”
were “the strongest predictors for student success” (p. 114),
while location of access had “a weak relationship” (p. 121) with
academic performance.

Other Aspects of a Flipped Classroom
Teaching Approach
Other aspects of FCs researched in the reviewed studies include
teacher educator’s perceptions (two studies), students’ SLR
(two studies), students’ anxiety (two studies), students’ self-
efficacy beliefs (two studies), and students’ self-perceptions
of pedagogical knowledge, technological knowledge, and
TPACK (one study).

Teacher Educator’s Perceptions
Compared to 27 of 33 studies concerning student teachers’
perceptions, there were fewer studies on teacher educators’
perceptions. Only two studies, those by Ford (2015) and Tomas
et al., 2019), investigated teacher educators’ perceptions. The
key finding of the latter study was that “additional teacher-led
instruction, scaffolding and guidance were required in-class to
review the concepts explored in the flipped videos, and to support
students to complete the active learning tasks successfully” (p.
13). Ford (2015) shared her own experiences of teaching using
the FC approach and her strategies for creating a flipped course,
concluding that her experience strengthened her desire “to
continue using this teaching model” (p. 378).

Students’ Self-Regulated Learning
Different from Lee and Bonk (2019)’s study that investigated
students’ perceptions of their own SRL, Montgomery et al. (2019)
utilized learning analytics (LA) to investigate students’ use of
SRL. They used pretests and posttests, group and individual
tasks, and self-reported steps to examine whether the FC
represented good pedagogy with reference to self-regulation
principles. Montgomery et al. (2019)’s quantitative data about
students’ SRL were positive. Students were self-regulating and
learning on their own by watching online lectures; students
were able to acquire both content and procedure knowledge on
their own from the online videos; students were able to apply
their acquired online knowledge in group projects; individual
students could apply the knowledge they acquired online in their
own work; and students developed their self-regulation. These
findings correspond with van Wyk (2018b)’s conclusion that
FC pedagogy “indeed enhanced students’ self-directed learning
to support their learning significantly” (p. 13). According to
Montgomery et al. (2019), “all six SRL behaviors [online access
location, day-of-the-week, time-of-day, online frequency, online
regularity and exam review patterns, our interpretation] were
revealed to have weak to moderate significant relationships with
academic achievement” (p. 114).

Students’ Anxiety
Dove and Dove (2017a,b) were interested in students’ anxiety
about both learning and teaching mathematics. The Dove and
Dove (2017a) found “significantly greater decreases for general
mathematics anxiety” (p. 134) for the EG but no significant
difference in anxiety about teaching mathematics between the
EG and the CG. Dove and Dove (2017b) found that the FC with
teacher videos was significantly better at decreasing students’
general math anxiety than the FC with lecture videos from Khan
Academy and TC. It was also significantly better at decreasing

Frontiers in Education | www.frontiersin.org 17 November 2020 | Volume 5 | Article 601593

https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


Han and Røkenes Flipped Classroom in Teacher Education

students’ anxiety about teaching mathematics than the FC with
lecture videos from Khan Academy.

Students’ Self-Efficacy Beliefs
Kurt (2017) found that students taught in FCs had “a higher level
of self-efficacy beliefs” (p. 211) and that, with regard to teachers’
sense of students’ self-efficacy, “there was a significant difference
between the experimental and control groups” (p. 215) in favor of
the EG. Based on observed quantitative data, González-Gómez
et al. (2019) concluded that the FC had “a significant positive
impact in the science self-efficacy beliefs and attitudes toward
science” (p. 9).

Students’ Self-Perceptions of Pedagogical,

Technological, and Technological Pedagogical

Content Knowledge
Hall (2018)’s quantitative study revealed that after an FC
intervention, students’ self-perceptions of pedagogical knowledge
and the application of TPACK were statistically significant.
However, students’ self-perceptions of technological knowledge
and TPACK were not statistically significant.

CONCLUSION, STUDY LIMITATIONS, AND
FUTURE RESEARCH

This scoping review examined 33 peer-reviewed studies on
FCs in teacher education in terms of general characteristics,
research methods, and research foci in the existing literature.
The main findings from this review study revealed answers
to aforementioned research questions. The trends in FC in
teacher education are that there was a gradual and steady
increase in publications on the use of FCs, most existing
studies in English were conducted in the USA, Turkey, and
Spain, and courses with FC within the disciplines of pedagogy
and language were commonly researched. Additionally, mixed
methods were more commonly used than a single quantitative
or qualitative method, and surveys, test scores, and interviews
were popular data collection instruments among researchers.
With respect to the second research question, two main research
foci were identified that researchers were primarily concerned
with students’ perceptions and their academic performance.
The analysis of students’ perceptions revealed six outcomes
(1. Attitude, motivation, and emotion; 2. Content delivery; 3.
Learning environment; 4. Learning experience; 5. Instructor
and student presence; 6. Engagement). With regard to students’
academic performance, though researchers reported dissimilar
findings, more than half of their studies revealed that FC could
improve students’ academic performance. This research finding
echoes the previous research “that non-traditional instruction are
able to promote academic achievement” (Jeong et al., 2019b).

The scoping review provided an overview of FC studies
conducted in the domain of teacher education. The categories
developed in the review might be adapted to guide future reviews
of FC pedagogy both inside and outside teacher education.
Furthermore, the study findings might indicate useful directions
for future FC studies to identify critical knowledge gaps and
opportunities. For example, only one article (Dove and Dove,
2017a) examined consecutive FCs, and as students might need
time to get used to learning with a new teaching approach, more
research on consecutive FCs should be conducted.

This review study should be viewed as a pioneering attempt
to explore studies on FCs in teacher education rather than an
exhaustive review. Even though only 33 articles were found
by searching the two databases and through a manual search,
there might be other potential articles that could be found
in other databases, such as Scopus and Science Direct. As
FC pedagogy continues to grow in popularity, more review
studies will likely be conducted and listed in more databases.
Furthermore, this review utilized specific inclusion and exclusion
criteria to screen identified articles. These criteria allowed the
authors to narrow the scope of the search to select the most
representative studies. However, different search criteria might
have produced slightly different search results. For example,
if book chapters were included, the data analysis might have
been different. Further research should address review research
identified by searching more databases and should extend to
include more publication types, such as book chapters and
conference proceedings.
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