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Abstract As an innovative active learning method, flipped learning provides stu-
dents with several opportunities. This study was conducted to reveal the trends and
outcomes in research into the flipped learning approach published between 2012 and
2018. Descriptive content analysis was used to review 316 research and conceptual
articles published in academic journals included in five significant databases that
ascribe to journals the highest impact factor. The results indicate that most of the
studies are conducted with students as the most frequent study group and with a
mixed-method research design in the subject areas of education and medicine. The
flipped learning approach is mostly conducted in higher education. As a region, Asia
has taken the lead in flipped learning studies. Finally, the outcomes of flipped learn-
ing indicate an increase in student performance and positive influence on cognitive,
affective, and soft skills.
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Introduction

Communication, teamwork, problem-solving, creativity, and critical thinking
are fundamental competencies for achievement in the twenty-first century (Chan
et al. 2017). Today’s students, who are digital natives, have to be equipped with
relevant competencies to respond to the demands of the modern world. For this
reason, innovations in teaching—learning processes and instructional environ-
ments, which are essential to meet the needs of these learners, have brought
active-learning pedagogy to the forefront of education.

Active learning is necessary for students to take part in the learning process
and to make their learning permanent (Canaleta et al. 2014; Niemi et al. 2016).
An important constraint of education is that teachers cannot simply transmit
knowledge to students; rather students need to construct knowledge actively in
their own minds (Olusegun 2015; Thompson 2013). “The recent constructivist
learning theories emphasize learners’ active contribution and self-regulative pro-
cesses. Active learners have a high level of inquiry skills, and they construct their
knowledge base by continuously learning, reflecting on, and controlling their
own learning processes (e.g., Pintrich and McKeachie 2000)” (Niemi and Nevgi
2014, p. 134). Moreover, as a result of the evolution of knowledge, professional
life requires learners to become life-long learners (Niemi and Nevgi 2014; Niemi
et al. 2016). Active learning strategies, including independent questioning and
the constructing of knowledge, emphasize constructivist qualities in knowledge
processing, problem-solving action, and critical thinking, and this processing
of knowledge results in an accommodation of knowledge (Jang and Kim 2004;
Niemi 2002).

With recent developments in active-learning pedagogical approaches and
advances in instructional design and technology, some educators encourage the
implementation of an active and innovative educational model called flipped
learning (Bergmann and Sams 2012, 2014; Lopes and Soares 2018; Sletten
2017). Flipped learning establishes a novel framework within which students are
provided with personalized education appropriate for individual learning needs
(Bergmann and Sams 2012). The philosophy behind this approach is a sub-type
of blended learning, bringing together the learning theories of behaviorism, cog-
nitivism, social learning theory, constructivism, and connectivism. The course
learning outcomes rely on Bloom’s taxonomy of learning (Bloom et al. 1956;
MEEF University 2015; Mennella 2016). These theories can be applied in differ-
ent active learning experiences in a flipped learning environment and depends on
the role of students, the role of the instructor, the use of technologies, the need
for interaction and collaboration, key elements in online environment design,
the need for learner training, key classroom elements, and the need for feed-
back (Sahin and Fell-Kurban 2016, p. 47). The students can, for example, have
the opportunity to watch the videos when they need at their own pace, so their
performances are reinforced. During active participation, students can socialize
with their classmates and the instructor. The interaction between students dur-
ing socialization can boost their performance, their collaboration skills, and
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motivation. In addition, in line with cognitivism, students can enhance their pro-
cedural knowledge into declarative knowledge such that the previous knowledge
gained in a pre-class activity affects the new higher order skills they gain in in-
class activities (MEF University 2015; Sahin and Fell-Kurban 2016, 2019).

The implementation of a flipped learning approach can take advantage of the
increased occasions for constructivist teaching and learning that technology provides
(Koohddang et al. 2009). Flipped learning has many potential benefits including more
one-on-one interaction time between teacher and students, active learning and coopera-
tion, and self-paced learning. Also, it provides students with flexibility in the event that
they miss some lectures. In addition, flipped learning can be considered complimentary
to the traditional classroom setting because it encourages classroom time to be arranged
more toward active and collaborative learning (Roach 2014).

In recent years, flipped learning has been introduced to foster active learning in
diverse educational contexts, including K-12 and higher education (Sahin and Fell-Kur-
ban 2016; Hamdan et al. 2013). Since its first appearance in the classroom, discussions
have frequently focused on the extent to which it is effective in student achievement.
Studies have been conducted to determine its effectiveness in this area (Chao et al.
2015; Davis et al. 2013; Hwang and Lai 2017; Mennella 2016; Gomez-Tejedor et al.
2020; Zainuddin and Halili 2016) and to determine the quality of interaction between
students, teachers, and the content of lessons (Christiansen et al. 2017; Yildiz-Durak
2018; Winter 2018). Other studies have examined the relationship between student
perception and achievement, while prediction studies have focused on the outcomes of
academic achievement (Sletten 2017). In line with these findings, our aim is to ana-
lyze previous studies on the flipped learning approach in general and their methodolo-
gies and results in particular to highlight the trends and outcomes of flipped learning
research.

With the accumulated body of literature, we seek to answer the following two main
research questions:

1. What are the trends of flipped learning research between 2012 and 2018 in terms
of: (a) research design, (b) subject area, (c) age, (d) educational stages (primary,
secondary, and higher education), (e) geographic region, and (f) study group?

2. What are the outcomes of flipped learning research between 2012 and 2018 in
terms of student learning?

To answer these questions, we first review the literature on flipped learning, high-
light important topics in the literature, and discuss the strengths of existing research
and specific areas for development. In addition, we elaborate on how flipped learning is
related to active learning environments and student learning.
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Literature review
Flipped learning as a global movement

Flipped learning, as a general model, is a framework that empowers instructors
to reach every student in their teaching and learning processes (Bergmann 2018).
Flipped learning allows educators to modify their traditional classroom environ-
ment so as to introduce course content and basic learning attainments to learners
before meeting in class and to use class time to guide each student with active
learning experiences (Sams and Bergmann 2013). This approach helps educators
to reconsider their roles and those of their learners for the efficient use of instruc-
tional time through interaction. As a teaching approach, flipped learning also
provides an opportunity to transform the basic traditional teaching method that
places teachers at the center of the learning experience. Outside class, educators
provide basic instruction via videos, allowing them to make the best use of time
in class by applying a wide range of active learning strategies, methods, and tech-
niques (Bergmann and Sams 2012, 2014; Bergmann 2018; Reidsema et al. 2017;
Fell-Kurban 2019; Sahin and Fell-Kurban 2016; Zhan et al. 2017).

Flipped learning was pioneered in 2012 by John Bergmann and Aeron Sams
who are both high-school chemistry teachers. They had coined the term “flipped
classroom” in 2002 and the term has since gained widespread use. They initially
designed this approach for students who miss classes. In 2016, a global coali-
tion of educators, scholars, researchers, practitioners, technologists, and leaders
in flipped learning formed the Flipped Learning Global Initiative (FLGI). The
organization supports the adoption of flipped learning worldwide, including in the
USA, the UK, Taiwan, China, Turkey, the UAE, Spain, and Italy (FLGI 2018a;
McCarthy 2016). The launch of the FLGI contributed to the replacement of the
popular term “flipped classroom” with “flipped learning” to reflect an expanded
understanding of this approach as one that serves an environment-independent
teaching rather than just a means of class organization.

Since its first implementation in K-12 schools by Bergmann and Sams, Eric
Mazur, a professor at Harvard University, has worked to popularize flipped learn-
ing in higher education. The approach and the proposed framework are gaining
worldwide recognition as useful in subject areas such as science, medicine, engi-
neering, mathematics, education, literature, and law (Bergmann and Sams 2012,
2014; Bergmann 2018; Lin et al. 2019). Higher education institutions such as
Harvard and Stanford in the USA and the first fully flipped university, MEF Uni-
versity in Turkey, have become pioneers of this global movement in the context
of tertiary education (FLGI 2018b; Sahin and Fell-Kurban 2016).

One reason for this trend being quickly adopted is that the knowledge of the
discipline is easily integrated with active learning environments (Hwang et al.
2015). Universities wishing to use the flipped learning approach have adopted the
model with relative ease as it can be integrated into existing teaching and learn-
ing systems in a systematic way without the need to rebuild an institution’s cul-
ture and organizational structure. To facilitate the spread of the flipped learning
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approach worldwide with the best practices and technologies, universities such
as Harvard, Stanford and MEF have collaborated in setting out 187 standards.
In November 2018, these standards were made public at the Flipped Learning
3.0 Global Standards Summit at MEF University (Flipped Learning 3.0 Global
Standards Summit 2018). This summit established an understanding that flipped
learning is more than simply uploading lecture recordings, as was simplistically
believed in the past (Sams and Bergmann 2013). In the process of flipped learn-
ing, learners encounter the course content or outline for the first time via a short
video. They complete some preliminary course objectives online and complete a
learning activity aligned with class objectives. Learners can thus learn high-level
course topics and engage with the instructor and peers by being fully active in the
learning environment.

The benefits and drawbacks of flipped learning

As an emerging teaching and learning model in the educational context, flipped
learning presents several advantages and some drawbacks. As for the benefits, the
approach allows the presentation of new material before meeting in class, thus pre-
paring students for the in-class teaching and learning process (Crouch and Mazur
2001). As such, it fosters a more productive relationship between instructors and
students (McCarthy 2016) where students can learn at their own pace (Molnar 2017)
and take responsibility for their own learning (Kim et al. 2017). The approach also
provides teachers the opportunity to select from a large pool of learning activities
such as mastery learning (Bloom 1968), peer instruction (Mazur 1997), cooperative
learning (White and Frederiksen 1998), role-playing (Van Ments 1999), inquiry-
based learning (Prince and Vigeant 2006), and 5-E strategy (Hew et al. 2018).

Numerous studies of learning outcomes in flipped learning have helped us under-
stand its effectiveness and advocated its benefits. All the academic work conducted
over the years has shown that flipped learning has a positive effect on students’
learning outcomes, success, and/or academic achievement (see Oh et al. 2017; Tsai
et al. 2017 for detail). Based on the literature and practices, our research begins with
the assumption that flipped learning positively affects learning outcomes.

Besides the benefits, there are also some drawbacks to this approach. One is the
quality of the videos. When these are too long and include several goals, they dis-
tort the purpose of the “one video-one goal” concept, leading to a lack of clarity
and confusion (Brame 2016). Another challenge is that older learners seem to resist
the use of the flipped learning approach (Hewitt 2017; Quarato 2016). In addition,
if students come to class unprepared without having watched the video, instructors
cannot proceed with the course as planned (Bognar et al. 2018) or students cannot
follow the coursework presented to them in class (Heo and Chun 2018). Finally,
weekly course video preparation can be demanding for instructors and thus result
in videos that can be unattractive to the students (Nielsen 2011). For example, Har-
rison et al. (2016) used a mixed-method design with 59 engineering students as
research participants. The findings reveal that, probably because of poor video usage
by the learners, there was a marginally significant negative effect in attending the
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hybrid-flipped learning environment on the total course score as well as a negative
effect on homework performance. While flipped learning is an effective approach for
students’ learning outcomes, instructors cannot be sure that students will watch all
the videos before attending class. Poor video viewing rates may be due to the qual-
ity of the video content. Any tendency of learners to refuse to take part in lesson
preparation, may result in a negative effect on their academic performance (Fidalgo-
Blanco et al. 2017; Harrison et al. 2016).

Flipped learning approach as part of an active learning environment

The term “flipped classroom” was used until 2012 in reference to both active and
passive instructional experiences. It was understood as a classroom type or model
which many scholars (Bristol 2014) and even founders (Sams 2011) envisioned as
an effective student-centered classroom characterized by the replacement of in-class
lectures with co-curricular activities and by the facilitation of students’ ability to
access their course materials outside of class (Bergmann and Sams 2012; Thong-
koo et al. 2019a). In other words, flipped learning started out as a classroom model.
However, upon the increase of the acceptance of the model in various proceedings
and abstracts (Karariga and Knox 2012; Parslow 2012; Thoms 2012), in a second
wave of interest it transitioned into the flipped learning approach. This approach is
now considered a comprehensive pedagogical approach involving interactive, higher
order activities and thinking processes. Active learning is at its center owing to the
interaction between teacher—student, student—student, and even student—content
(Thongkoo et al. 2019a, b).

Active learning is a “Grand Meta Principle” within the flipped learning frame-
work (Barkley 2009; Bergmann 2018). Class time is commonly used as a resource
for putting active experiences into the hands of students, allowing their minds to be
constantly engaged (Prince 2004; Silberman 1996). Flipped learning is, therefore,
seen as a learning approach that promotes active engagement (Bond 2020). After
watching online pre-learning course videos or doing assignments during their indi-
vidual work time, learners experience active learning sessions in their classrooms.
During these facilitated active learning experiences, they have the opportunity to
conduct research, reflect, inquire, test their hypotheses and beliefs, draw conclu-
sions, lead discussions, and give counterexamples. They are involved in hands-on
activities; hence, their cognitive performance is higher (Bergmann and Sams 2012,
2014).

Educators use classrooms or learning environments to lead each learner through
interactive and innovative experiences of course content using contemporary tools and
technologies. During their courses, learners not only remember and understand the
content but also apply, analyze, evaluate, and create it (Krathwohl 2002). For example,
students can investigate an authentic problem or a real-world challenge with a blend
of project-based learning and the flipped approach (Niemi 2002). The aim is to enrich
the learning experience by engaging learners in understanding the problem, providing
solutions, and designing and creating a model. This enriched experience is geared to
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promote higher order skills (Chi 2009). They are challenged by thinking more critically
and deeply so that they are able to make connections between old and new knowledge.

Flipped learning: with or without technology

The flipped learning approach transforms the classroom into an interactive platform
where information is transformed into knowledge and experience. Students have an
opportunity to participate actively in the course and to transform the information into
knowledge in a process facilitated by the instructor. That is to say, while the student
is taught in the traditional teaching method, s’he learns in this approach. This active
learning approach is expected to be positively reflected in extra-curricular activities.
The aim is to enable students to receive an education that prioritizes their entrepreneur-
ial, innovative thinking, and creativity skills. To achieve this purpose, digital technolo-
gies, which increasingly affect all areas of our life, are also used in the planning and
execution of educational processes (Sargent and Casey 2020; Zeybek 2020).

Flipped learning cannot be imagined without the use of technology. In every flipped
learning approach, technology has to be integrated into teaching and learning activi-
ties. Internet technology is recasting education. Massive open online platforms offer-
ing courses such as Coursera, edX, Udemy or learning management systems such
as Blackboard have facilitated the application of flipped learning to remote learning.
Before 2012, while the idea of flipped learning was limited to the idea of the “flipped
classroom”, technology was an independent tool that could be integrated into educa-
tion. By contrast, it is now an essential milieu of this pedagogical approach. Video or
Web 2.0 tools can be integrated into flipped learning. Teachers, professors, and other
educators now apply emerging technologies developed by others.

Thus, flipped learning is an approach that integrates technology in varying degrees
to enhance the learning experience. For example, an analysis of 316 papers used in this
study to highlight trends and outcomes of research into the flipped learning approach
shows the number of the studies that used several technological tools to support flipped
learning in 2012-2018 (see Fig. 1). The distribution of technologies referred to in the
research papers lends itself to the following categories: MOOC (e.g., Coursera, Udemy,
edX, Courseware, MIT); video (e.g., YouTube, TED-Ed, Khan Academy, video lec-
tures, Vodecast, animation); learning management systems [LMS] (e.g., Moodle,
Blackboard, Desire2Learn, iLearn); Web 2.0 Tools (e.g., EDpuzzle, Kahoot!, Scratch,
Google Forms, Padlet, Online Quiz); audio recordings (e.g., podcasts); social media
(e.g., Facebook, Twitter); learning labs (e.g., E-book, Cengage, Pearson Learning Cata-
lytics, eXeCute); video conference tools (e.g., Zoom, Skype); CD, DVD, CD-ROM,;
simulations (e.g., simulator models); and no information in which the papers did not
specify the tools.

The rationale for a comprehensive review of studies on the flipped learning
approach and the significance of this study

Research on the growth of flipped learning, the “flipped” or “inverted” classroom,
has been conducted since 2011, but Talbert defined the studies from 2000 to 2013 as
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Technologies used in Flipped Learning
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Fig. 1 Distribution of the technologies used in Flipped Learning in 2012-2018
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Fig. 2 Growth of flipped learning research (Talbert 2017 p. 2)

flipped learning studies (Talbert 2017). Based on Fig. 2, in our study, we accept the
year in which the concept of flipped learning was used as 2012.

Although flipped learning has spread throughout the world exponentially in the
last 17 years (see Fig. 2), no consensus has been established between first-hand
practitioners on many aspects of this approach (Hew and Lo 2018; Tucker 2012;
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Winter 2018) and hence there are different forms of practice (Bristol 2014; Brown
2016; Kardas and Yesilyaprak 2015). Some scholars have explained that literature
reviews of flipped learning models had failed to reach a consensus on the definition
of the term “flipped learning.” For instance, clichés such as “school work at home
and home work at school” (Lage et al. 2000, p. 32), “videos at home”, and it is “all
about watching videos at home and then doing worksheets in class” do not involve
the sufficient range of flipped learning approaches. Some have proposed (Bergmann
and Sams 2012; O’Flaherty and Phillips 2015) that flipped learning is a type of indi-
vidualized learning method in which differentiated instruction, inquiry-based learn-
ing, and demonstrations are some of the practical strategies.

The practices and experiences of educators using the flipped approach, together
with the growing volume of relevant literature, indicate an increasingly widespread
embrace of the use of flipped learning in teaching and learning situations. Meta-
analysis studies, meta-synthesis, narrative reviews, and descriptive content analysis
studies are important to understand the outcomes of the flipped learning approach
in terms of student achievement and effective learning. The purpose of this study,
therefore, is to explore the trends and outcomes of the flipped learning approach to
identify any gaps in the related literature and determine the extent of its utility. This
exploration also will help researchers to identify gaps in the literature and enable
instructors and administrators to intervene in areas that require further development
of the model in a more effective way.

Some systematic review studies (Akgayir and Akcayir 2018; Bond 2020; Lag
and Sezle 2019; Lo and Hew 2017; O’Flaherty and Phillips 2015; Turan and Akdag-
Cimen 2020; Zainuddin et al. 2019a, b; Zou et al. 2020) collate and highlight the
results of primary studies on the effectiveness of flipped learning on academic per-
formance, student or staff satisfaction, level of engagement, active instructional
strategies, and possible challenges. However, some of these reviews include studies
with relatively short publication date coverage. For example, Akcayir and Akcayir’s
(2018) study is limited in its publication date coverage (covering only 2 years) and
scrutinized a total of 71 full SSCI published articles on the Web of Science data-
base alone while Zainuddin and et al. (2019a) selected 48 articles published between
2017 and 2018 as samples. In addition, other reviews include articles that are limited
in terms of variables as their unit of analysis focusing only on one learner type, one
academic discipline, or one education level. For instance, O’Flaherty and Phillips
(2015) selected 28 publications between 1994 and 2014, written in English peer-
reviewed journals, and conducted only at the level of higher education.

In contrast to these review studies, the current study aimed to analyze the trend of
flipped learning with several variables as units of analysis and a longer publication
date coverage. This type of review will help us to map the effect of the flipped learn-
ing approach from different perspectives and construct a big picture with relation to
numerous variables.

Moreover, whereas some previous studies review only one discipline and one
learner group that might be advantageous for being highly focused in the flipped
learning era, we felt it essential to review papers with different variables and thus
consider 316 papers. However, we did not aim solely to look at its advantages in a
particular area of education, for example medicine or engineering; we considered
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the scope and variables to highlight the general trends of flipped learning. In addi-
tion, we tried to determine at what educational level flipped learning provides ben-
efits. We investigated to what extent it is used for each type of learning group rather
than a single group of learners and searched for the most preferred educational level.
Most importantly, we looked at how flipped learning plays a role as an educational
tool. Hence, we are able to identify the gaps in the literature and areas that need fur-
ther investigation.

In this study, we reviewed articles indexed in five high-factor databases together
with the Social Sciences Citation Indexed (SSCI) journals (Clarivate Analytics
2020). By analyzing more studies with wider time intervals, such as between 2012
and 2018, we explored studies from across the globe using six variables (research
design, subject area, age, educational stages, geographic region and study group) to
produce a comprehensive review that highlights the trends and outcomes of flipped
learning research in English publications around the world.

2012 was a watershed year for flipped learning (Bergmann and Sams 2012; Bond
2020; Talbert 2012, 2017) as this was the point at which it began to be used as an
active pedagogy as well as becoming the subject of academic research. Having
examined the databases for the publications between 2000 and 2012 (e.g. Web of
Science), the abstracts of conference proceedings have been disseminated. A search
of the keyword “Flipped Classroom” revealed ten publications, three of which (med-
icine, biochemistry, pharmacology) were conference proceedings publications and
the others were abstracts of proceedings. A search of the keyword “Inverted Class-
room” revealed 13 publications, all of which were engineering conference papers
and abstracts. Finally, a search of the keyword “Flipped Learning” revealed only one
conference summary. The keywords “inverted learning” and “inverted classroom”
were not employed in the search as this would make our results incomprehensive
due to the fact that after 2012 flipped education began to be considered a pedagogi-
cal approach rather than a classroom type.

As reported in other systematic review studies in the related literature, flipped
learning was systematically reviewed in five publications of Web of Science Core
Collection database in the last 5 years (Bond 2020; Gianoni-Capenakas et al. 2019;
Karabulut-Ilgu et al. 2018; Turan and Akdag-Cimen 2020; Voronina et al. 2017,
Zou et al. 2020). Two of five publications were analyzed particularly in engineer-
ing education: 62 articles were included between 2000 and May 2015 in Karabulut-
Ilgu et al.’s (2018) study, whereas 87 articles were included until 2017 in Voronina
et al.’s (2017) study. One publication, Gianoni-Capenakas et al. (2019), conducted
a systematic review of the eight qualitative studies on the effectiveness of flipped
learning on dentistry students’ learning and perceptions. The other two publications,
very recent studies, were conducted in English Language Teaching by Turan and
Akdag-Cimen (2020) and flipped language classrooms by Zou et al. (2020). Turan
and Akdag-Cimen (2020) studied 43 articles taken from 5 databases between 2010
and 2018. They examined the trends in flipped learning in terms of years, research
methods, education levels, countries of articles, and the main findings in terms of
focusing on basic language skills, advantages and challenges, and effectiveness in
English Language Teaching. Zou et al. (2020) studied 34 SSCI articles only from
14 different journals between 2015 and 2019. They examined flipped language
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classrooms in terms of publication year, journal, the target language such as Eng-
lish, Chinese or others, participants’ education level, sample size, the learning tools
used pre, during, and after class activities, and the effect of flipped learning in terms
of learning outcomes such as motivation, engagement, academic performance, etc.
Finally, Bond’s (2020) systematic review uncovered the effectiveness of flipped
learning exclusively on student engagement in K-12. As a comprehensive review
study, she reviewed 107 articles from seven databases between 2017 and 2019,
including uncategorized articles. She discusses the findings in relation to, study
characteristics such as geography, study design, methodological characteristics;
how to define student engagement; theoretical frameworks; student dis/engagement
and flipped learning in K-12, particularly behavioral dis/engagement, affective dis/
engagement, cognitive dis/engagement.

To sum up, this current study relies on a systematic review focusing on the trends
and outcomes of flipped learning research between 2012 and 2018. This study dif-
fers from others with its approach that uncovers the demographic trends such as
research design, subject area, age, educational stages, geographic region, and study
group and the outcomes. Our study is distinguished from others in that, to the cur-
rent date, it reviews the largest number of articles.

Research methods and procedures

This study was conducted using descriptive content analysis (Cohen et al. 2007).
The data were collected from five databases: Web of Science, Science Direct, ERIC,
ProQuest, and Ebsco, which are the most inclusive journals with the highest impact
factors (Clarivate Analytics 2020). The initial data included all available publica-
tions: 196 in Web of Science, 105 in Science Direct, 157 in ERIC, 146 in Proquest,
and 192 in Ebsco. The keywords employed were “flipped learning”, “flipped class-
room”, and “flipped learning approach” in all academic disciplines in K-16 set-
tings beginning from 2012, when the first work on flipped learning was published
(Bergmann and Sams 2012), up to and including 2018. The criteria for inclusion
are that the studies: (1) focus on flipped learning, (2) were published between 2012
and 2018, (3) were published in English, and (4) cover empirical research published
in peer-reviewed journals. Duplications across databases, publications that were not
empirical, and publications with inaccessible full articles were excluded. The final
data included 316 empirical research articles in their full versions.

To answer the first question and identify the trends of flipped learning research
in terms of research design, subject area, age, educational stage (primary, second-
ary, and higher education), geographic region, and study group, two researchers
documented relevant information into a table. Later, the information extrapolated
was cross-checked and finalized. The final relevant information was coded into cat-
egories for each of the above-mentioned pre-identified groups by two researchers
and cross-checked again. The agreement rate between the coders was found to be
92% (Miles and Huberman 1994).

To answer the second question and identify the outcomes of flipped learning
research in terms of student learning, two researchers identified the codes while reading
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each article and found relations between them. Two coders worked independently on
the same data. Evaluating the intercoder reliability of a coding frame, the two research-
ers engaged in an agreement—disagreement discussion. Analyses of the two cod-
ers were compared, eliminating 30 irrelevant codes. They then organized the codes into
categories and filtered them from 40 to 20. These 20 categories were then categorized
into themes, again after agreement—disagreement discussion. This process resulted in a
total of 103 codes, 20 categories, and 5 themes. The agreement rate between the cod-
ers was found to be 85% (Miles and Huberman 1994). To illustrate, during the coding
process of the Theme: Increase in Performance, the two coders assigned phrases such
as “promote learning capability”, “enhance academic experience”, “positive impact
on students’ achievement”, “supported effective mathematics teaching”, and “signifi-
cantly higher quiz scores in biology” into a performance category. All phrases related
to results of the reviewed studies were extracted and then coded into a group of simi-
lar content in a codebook table. Final coding was objectively compared with the two
coders and then thematized under the heading of positive influence of flipped learn-
ing on students’ performance (see ‘Part 2: Outcomes in flipped learning research’ for
detail). The first coder found 142 phrases whereas the second coder found 161 phrases
related to achievement, performance, and learning. However, they discovered 19 arti-
cles revealed no difference in terms of the effectiveness of flipped learning on perfor-
mance. Hence, they created a coalition session and agreed on the number and theme of
the positive influence of flipped learning on students’ performance.

As for the data analysis, to determine the trends in flipped learning research, each
article was first coded and then categorized according to its research design (quan-
titative, qualitative, or mixed-method), subject area (arts, arts and letters, design
and architecture, economics and administrative science, education, engineering,
medicine, law, and science and applied science), the age of the research participants
and their educational stage (primary, secondary, and higher education), the geo-
graphic region where the study took place, and target study group (teachers, stu-
dents). Where the related information was not present in the article, it was labelled
as non-categorized.

In relation to the outcomes of flipped learning research, we first screened the
findings of the articles and counted the number of times keywords, key phrases,
or concepts occurred. These occurrences were coded and categorized according to
similarity in meaning. During the categorization stage, the primary investigator and
the third investigator reviewed the data independently and came up with their own
categorizations. After the comparison of the categories, revisions were made and
groupings were finalized. This helped to ensure the reliability of the categories. As a
result, five themes emerged.

Findings
This section is divided into two. The first part presents the results related to the first
research question, the trends of flipped learning research. In the second part, the

results of the outcomes of flipped learning research are documented in terms of the
themes that emerged from the data.
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Part 1: trends in flipped learning research
Research design

The selected studies mostly utilize a mixed-method research design (f=144,
around 46%) and some studies employ a quantitative research design (f=108,
around 34%). The least frequently used was a qualitative research design (f=51,
around 16%). In addition, around 4% of the research articles (f=13) did not spec-
ify their research design approach (see Fig. 3).

Subject area

The flipped learning subject areas of the 316 reviewed studies also were exam-
ined. The data indicate a wide range of the subject area of each study: (1) educa-
tion, (2) medicine, (3) engineering, (4) economics, and administrative science,
(5) law, (6) arts, design and architecture, (7) science and applied science, (8) arts
and letters, and (9) uncategorized.

Most of the research in the reviewed studies was conducted in the fields of edu-
cation (i.e., teacher education, educational sciences, English language teaching,
mathematics education, science education, educational psychology, educational
technology) (f=126, 38%) and medicine (i.e., nursing, dentistry, physiotherapy,
pharmacy, adult health) (f=51, 16%). Flipped learning research studies have also
been conducted in the fields of engineering (i.e., biotechnology, big data, comput-
ing, robotics) (f=34, 10%); economics and administrative science (i.e., market-
ing, business, management, business communication, tourism, project manage-
ment) (f=36, 11%); and law (f=2, 1%). In addition, some of the reviewed studies
that rely on the flipped learning approach were conducted in the fields of arts,
design and architecture (f=1, 0.3%); science and applied science (i.e., mathemat-
ics, chemistry, science, physics, biology, food science) (f=44, 13%); arts and
letters (i.e., psychology, English, literacy, history, geography, sociology, library)
(=29, 9%).
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Fig. 4 Distribution of articles by subject area

Finally, some of the reviewed studies were uncategorized (f=6; 2%) as the
research papers did not specify the subject area (see Fig. 4).

Age

The age range of participants cited in the related studies seemed to have a high
variability. The researchers, therefore, scattered the data around the frequency
rates as follows: participants (f=95) below the age of 10 (1%), 10-19.5 (45%),
20-29.5 (73%), 30-39.5 (19%), 40-49.5 (13%), and 50+ (5%). These findings
show that most participants were aged 20-29.5. Some of the reviewed studies
adopting the flipped learning approach were uncategorized as the research papers
did not specify the age of the participants (f=221; 70%) (see Fig. 5).

Educational stage: primary, secondary or higher education

Concerning the category of educational stage, the studies seemed to be conducted
frequently in settings of higher education (f=268; 84%) while fewer studies were
conducted at the primary/preschool (f=7; 2%) and secondary school (f=39;
12%) levels. A few of the reviewed studies were uncategorized (f=7; 2%) as the
research papers did not specify the educational stage of participants (see Fig. 6).
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Fig. 6 Distribution of articles by educational stage

Geographic region

Finally, the studies were systematically examined in terms of the continents and
countries in which each study was conducted (see Fig. 7). The results show the stud-
ies took place largely in Asia, the Americas, Australia, Europe, Eurasia,' and Africa.

To illustrate, Asia (f=109): Taiwan (f=31), South Korea (f=27), China (f=15);
Hong Kong (f=6), Japan (f=5), Malaysia (f=4), Iran (f=4), the UAE (f=4),

! In this study, Eurasia refers to Turkey, Cyprus, and Russia.
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Jordan (f=3), India (f=2), Thailand (f=2), Qatar (f=2), Israel (f=1), Lebanon
(f=1), Oman (f=1), Vietnam (f=1); the Americas (f=108): the USA (f=100),
Canada (f=5); Jamaica (f=1), Argentina (f=1), Brazil (f=1); Europe (f=36): the
UK (f=15), Spain (f=06), Italy (f=2), Greece (f=2), Ireland (f=2), Sweden (f=1),
Denmark (f=1), Northern Macedonia (f=1), the Netherlands (f=1), Norway (f=1),
Austria (f=1), Slovenia (f=1), Belgium (f=1), Portugal (f=1); Australia (f=21);
and Eurasia (f=17): Turkey (f=14), the Turkish Republic of Northern Cyprus
(f=2) and Russia (f=1); Africa (f=6); Oceania (f=3): New Zealand (f=3); and
Uncategorized (f=16) as the research papers did not specify the geographic region
(see Fig. 7).

Study group

Most of the studies in the literature selected students as participants. Almost 90%
of them used students to do experimental research, correlation research, or to solicit
their opinions and perceptions. Only 3% of the studies, on the other hand, selected
teachers as participants. Only one of the studies focused on both teachers and stu-
dents as the study group (see Fig. 8).

To investigate the outcomes of flipped learning research between 2012 and 2018
in terms of student learning, the researchers employed the content analysis method
on the results section of the reviewed studies. The current trend revealed five themes:
an increase in student performance, a positive influence on the cognitive domain, a
positive influence on the affective domain, a positive influence on soft skills, and
flipped learning as an advantageous learning method. These themes are explained
(see Fig. 9) in detail.
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Fig. 9 The themes on outcomes
of flipped learning research

Themes: the positive influence of flipped learning on student performance

One hundred and forty-two articles suggest a positive influence of the flipped learn-
ing approach on student performance. Some sample categories showing positive
influences are as follows: “improvement in learning” (e.g., Deng 2018), “effective
blended learning” (e.g., Fadol et al. 2018), “enhancement in learner performance”
(e.g., Salem 2018), “advancement in learning skills” (e.g., Shyr and Chen 2018),
and “impact on student achievement” (e.g., He et al. 2018). For instance, Lee and

@ Springer



J. Comput. Educ.

Wallace (2018) conducted an action research study with 79 students in higher edu-
cation and divided an English language teaching (ELT) classroom into flipped and
non-flipped sections. Their findings demonstrate a difference between the students
in the flipped classroom and those in the non-flipped classroom in terms of average
course scores in favor of the flipped class, although only the final examination mean
score indicated any statistical significance.

To conclude, the content analysis of the results of the related literature show that
most of the studies prove that the flipped learning approach is a highly effective
teaching method in terms of student performance, academic achievement, and over-
all learning.

Themes: the positive influence of flipped learning on cognitive domain

Twenty-two of the articles indicate a positive influence of the flipped learning
approach on student cognitive thinking skills. Some sample categories showing
positive influences on students’ cognitive domain are as follows: “improvement
in students’ critical thinking skills” (e.g., Dehghanzadeh and Jafaraghaee 2018),
“enhancement in higher order thinking skills” (e.g., Hu and Hsu 2018), “contribu-
tions to high-level cognitive skills” (e.g., Winter 2018), and “reduction of cognitive
load” (e.g., Ponikwer and Patel 2018). To investigate the effects of flipped learning
on the cognitive domain, a qualitative case study conducted by Long et al. (2017)
in the USA analyzed instructors’ experiences and perspectives on using the flipped
classroom model in instruction in a higher education institution. Eight faculty mem-
bers were interviewed and the analysis revealed that flipped learning can provide
students with the opportunities for higher order thinking and problem-solving skills.

To conclude, the content analysis of the results of the related literature reveal that
22 studies proved that the flipped learning approach is effective in enhancing stu-
dents’ cognitive thinking skills, promoting higher order thinking and cognitive load,
and/or providing flexibility.

Themes: the positive influence of flipped learning on the affective domain

One hundred and fourteen articles indicate a positive influence on students’ affec-
tive skills. Some sample categories showing positive influences on students’ affec-
tive domain are as follows: “facilitation of interactive collaboration”, “enhancement
of collaborative skills? (e.g., Trust et al. 2018), “positive attitude toward course
delivery” (e.g., Bakla 2018), “positive perceptions”, “student learning motivation”,
“higher classroom participation” (e.g., Rodriguez et al. 2018), “an enjoyable aca-
demic experience” (e.g., Merlin-Knoblich and Camp 2018), and “improvement
in engagement and creativity”. An interesting example of such studies occurred

in Taiwan, where Bhagat et al. (2016) studied 82 15-year-old secondary school

2 We decided to categorize collaborative skills under the affective domain instead of soft skills because
they are the skills which would be intentionally used as an instructional purpose.
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mathematics students for 6 weeks. The students were able to ask questions after
watching the lesson videos during flipped instruction. The findings indicate not only
a significant difference in learning achievement but also in the motivation levels
between the two groups of students.

To conclude, the content analysis of the results of the related literature shows that
114 studies revealed that the flipped learning approach enhances students’ affective
skills such as motivation, engagement, attitude, interest, and enjoyment.

Themes: the positive influence of flipped learning on soft skills

Thirty-seven of the articles indicate the positive influence of the flipped learning
approach on students’ soft skills such as “improvement in note-taking ability”, “less
procrastination”, “increased academic identity”, “increased ownership of student
learning” (e.g., Chivata and Oviedo 2018), “more autonomy and self-directedness”
(e.g., Narendran et al. 2018), “enhanced flexibility and interactivity” (e.g., Mur-
ray et al. 2017), “improvement in goal setting and self-management skills” (e.g.,
Cakiroglu and Oztiirk 2017). For example, a UK-based study in medical education
was conducted by Gostelow et al. (2018). Two hundred and eighty-nine participants
were included in the study. They examined future doctors’ clinical practice and atti-
tudinal changes while dealing with global health problems. As a result, it was con-
firmed that the flipped structure of the learning process increased the students’ inter-
action and flexibility.

Themes: flipped learning as a positive learning method

Fifty of the articles show flipped learning to be a positive learning method as shown
with the follow categories: “increase in positive feedback from instructors”, “feed-
back of the teaching in a positive way” (e.g., Christiansen et al. 2017), “positive
feedback toward the methodology and activities” (e.g., Rodriguez 2015), “effec-
tive guidance of the pupils”, “student preference for the blended learning approach”
(e.g., Jarvis et al. 2014), “high student acceptance rate of the learning method”, and
“high student recognition of the model’s advantages” (e.g., Hao 2016). For instance,
Caligaris et al. (2016) in Argentina conducted a survey with students to investigate
a first practice of flipped classroom with numerical analysis. They questioned the
extent to which students benefitted from the flipped learning and were concerned
about learning through video-recorded classes. The results indicate students’ higher
acceptance of the flipped classroom method and satisfaction with the videos.

The content analysis of the results of the related literature show that 50 articles
found the flipped learning approach to be a positive learning method.
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Discussion

The current study aimed to investigate two main research questions: “What were
the trends of flipped learning research between 2012 and 2018 in terms of research
design, subject area, age, educational stages (primary, secondary, and higher educa-
tion), geographic region, study group?” and “What were the outcomes of flipped
learning research between 2012 and 2018 in terms of student learning?” Our
research indicates a consensus that the flipped learning approach increases student
achievement and fosters a positive attitude toward learning and motivation. Moreo-
ver, it plays an important role in the diversification of teaching methods.

Flipped learning as an effective teaching and learning model

Flipped learning seems to be used as an effective teaching and learning method
increasingly around the globe. As this study shows, the volume of research con-
ducted on flipped learning is growing daily. The findings emphasize that flipped
learning helps students learn information more permanently compared to other
modes of teaching and that it boosts students’ academic performance and overall
success. Active learning strategies are among the most efficient ways of facilitating
permanent learning in education and in other fields, leading to a new area of explo-
ration in the literature (Zhan et al. 2017).

Trends in flipped learning research

Most of the research on the flipped learning approach uses a mixed-method research
design (Awidi and Paynter 2019; Chang and Hwang 2018; Murphy et al. 2016;
Turan and Akdag-Cimen 2020). Using multiple methods of data collection ensures
that results are more accurate and comprehensive. Furthermore, the results of the
quantitative research methods contribute to the general applicability of the data. The
difficulty of conducting qualitative research (Chivata and Oviedo 2018) and of eval-
uating flipped learning (Pardo and Mirriahi 2017) was also revealed. This difficulty
has been observed in studies undertaken first in the fields of applied sciences and
education. The studies carried out in the field of healthcare, especially in nursing,
prove how effective flipped learning can be in applied sciences. The use of flipped
learning in the field of education (e.g., Cukurbag1 and Kiyic1 2018) and medicine
(e.g., Telford and Senior 2017) is more common that than in other disciplines. It is
clear that applications in the field of education and medicine should be supported
and new applications of flipped learning should be envisioned.

Flipping is a teaching method used mostly in high schools and universi-
ties (Turan and Akdag-Cimen 2020; Zou et al. 2020) and most of the studies
reviewed here focus on graduate and first-year undergraduate-level students. It
is also possible to observe the use of flipped learning with lower levels. Various
instructional methods such as problem-based learning and discovery learning are
used by teachers concurrently with flipped learning (Namaziandost and Cakmak
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2020). Not only the students but also teachers or pre-service teachers’ (e.g., Hao
and Lee 2016; Sun et al. 2019) experiences, perceptions, and in-class applications
should be scientifically investigated so that gaps in the literature regarding teach-
ers’ experiences and perceptions can be filled.

In sum, the current review study shows the trends in flipped learning research
preferred using mostly mixed methods followed by quantitative method research
design, the majority of the participating students were aged between 20 and 29.5,
and their educational stage was mostly higher education followed by secondary
education. These findings are in agreement with the results of the study con-
ducted by Turan and Akdag-Cimen (2020). They determined similar trends but
only within the scope of ELT flipped classrooms. In addition, Zou et al. (2020)
found similar trends in their reviewed studies in flipped language classrooms in
general with a study group that was mainly university students (5% were sec-
ondary school students) who wrote frequently in English. Both studies reviewed
articles about flipped language classrooms and reached conclusions in boarder
perspectives as reported by the trends in the current study. However, those stud-
ies examined flipped learning research in English only (Turan and Akdag-Cimen
2020) and in English or Chinese etc. (Zou et al. 2020). Unlike the current study,
Zou et al. selected the trends in flipped learning as popular journals flipped learn-
ing published, theoretical frameworks and instructional approaches used in the
reviewed studies, and video-watching tools and evaluation methods in language
classrooms. Further, this current study is distinguished from previous systematic
reviews in the literature by the selection of perspectives: subject area, age of the
participants, and geographic region.

Most of the scholarship done into flipped learning originates from countries
in Asia, followed by those in the Americas and Europe. Considering the recent
increase in the success of students in Asian countries on international exams,
it could be said that trying different methods of teaching in education could be
effective. For example, Hung (2019) explains Taiwan’s curricular reform and
its effect on decision-making in the classroom. He discusses how self-reflection
actively contributes to the structure of teaching style and curricular-instructional
decision-making in Taiwan. In addition, learning from the research and prac-
tice that is being done by other countries could be instrumental in transforming
the cultural structure as well as the education system of a country. We see that
flipped learning research is especially widespread in Asia where flipped learn-
ing is widely accepted. The leading positions of countries such as Taiwan (e.g.,
Turan and Akdag-Cimen 2020; Chyr et al. 2018; Wu et al. 2017), China (e.g.,
Deng 2018; Zhonggen and Liheng 2017), and South Korea (e.g., Choi and Lee
2018; Park and Park 2018) in terms of flipped learning indicates the level to
which flipped learning approach is used in these countries. The Americas fol-
lows Asia and it is an accepted approach particularly in the leading universities of
the USA. We recommend that it be extended to other regions such as Africa and
Europe. We also recommend systematic research and dissemination of results in
other countries. In addition, it may be insightful to increase the number of studies
in which teachers (Zou 2020) are more involved.
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Outcomes in flipped learning research

Outcomes of the studies highlight the positive effects of the flipped learn-
ing model on students’ academic and personal skills. We have stated that the
flipped learning approach is based on Bloom’s taxonomy. The results indicate
that flipped learning enables students to reach the dimension of cognitive high-
level thinking skills (Shi et al. 2020). However, further studies need to inves-
tigate the attitudes (Birgili et al. 2019) and the psychomotor characteristics
of subjects. Some of these findings were pursuant to Bond (2020), Turan and
Akdag-Cimen (2020), and Zou et al.’s (2020) systematic review studies. Turan
and Akdag-Cimen justify that flipped learning in EFL classrooms help learners
to improve overall learning achievement, in particular speaking skills and peer
interaction. In addition, Zou et al.’s results also support our outcome suggesting
the most important interest in flipped learning studies was students’ academic
performance. Second, the field was found to be interested in student engage-
ment (see Bond 2020 for detail), motivation, and perceptions about the flipped
learning approach (Gianoni-Capenakas et al. 2019; Zou et al. 2020). Six stud-
ies investigated the same outcomes in flipped learning as our study. In particu-
lar, in their research into academic performance, affective domain and cognitive
domain, Zou et al. (2020) suggest that flipped learning has the greatest impact
on engagement, a finding that concurs with ours. All in all, the results of our
systematic review regarding the positive influence of flipped learning on soft
skills and positive learning methods are a contribution to the field.

Furthermore, this study provides an integral overview of the body of research
that has been produced since flipped learning was introduced. Students who
come to class more prepared are more able to discuss what they have learnt
and investigate topics of interest to them, which could increase their motivation
to learn. Generation Z mostly learns using video channels as well as making
videos, which could increase the appeal and efficiency of flipped learning. The
results of the studies reviewed have also shown that visual aids, such as videos,
help students to have an integral outlook as well as increase their commitment
to the class and enhance their ability to transfer acquired knowledge to other
topics.

Due to the increasing use of technology in every field, especially in edu-
cation, teaching methods and techniques have changed. Furthermore, these
changes have become more prevalent. Making learning more permanent and
fun is a result of this evolving teaching philosophy. This unites researchers from
different fields in searching for answers as to how learning can be made more
permanent. For this purpose, the volume of research on the brain and learning
has increased, and the findings of research in neuroscience have been employed
in the field of education. The number of studies that focus on how permanent
learning and academic success increase when the learner is more active in the
learning process is on the rise. This study clearly shows that flipped learning, as
an active learning pedagogy, is becoming prevalent in various fields and on vari-
ous levels.
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Conclusion

In conclusion, the trend in flipped learning studies suggests that this method
is considerably effective. Flipped learning has played an important role in tra-
ditional educational methods giving way to non-traditional technology-based
methods. Students find active learning pedagogy to be an effective method in the
classroom. This method also positively effects students’ achievement, attitude,
cognitive skills, and soft skills since they take more responsibility for their own
learning.

The trend of the studies additionally shows that students are most frequently
selected as a study group in the research. To make the flipped learning approach
more effective, it is necessary to focus more on the challenges and experiences of the
educators. Also, the effect of course videos is an important variable in the success
of the flipped learning and success stems from their quality. Thus, more research
should be conducted in this area. Additionally, as revealed in the literature, there
were some drawbacks regarding flipped learning. More detailed research is required
into these areas, in particular into the problems in the preparation of videos.

The effectiveness of flipped learning supports our findings and arguments
that not only one or two flipped courses or flipped classrooms but whole flipped
schools would be useful for new educational paradigm shifts. Especially in light
of recent developments, the hybrid flexible (HyFlex) approach, which is a teach-
ing and learning process that brings together face-to-face and online learning
course formats, is poised to become more widespread in the near future.

Limitations and suggestions for further research

This is a document analysis study which mainly adopts a quantitative approach
to the analysis of trends and outcomes of flipped learning research since 2012.
The nature and type of publications before 2012 could also be investigated for
a greater understanding into the evolution of the flipped learning approach. In
addition, only articles accessed in full text were included in the analysis pro-
cess. Moreover, the research did not include the terms “flipped classroom” and
“inverted classroom” studies so the results of these studies were not compared
and contrasted. The study was limited to the indexes selected for this study and
research articles. Graduate theses were not included in the research. It could be
beneficial for future studies to include all these different types of work.

We examined the studies circulated in five high-factor databases. This could be
expanded by other indexes in future studies. Books written in the field of flipped
learning, proceedings, presentation abstracts, and theses can also be included in
the analysis. With the increase in the use of online education due to the onset of
the pandemic in 2020, the studies before and after COVID-19 can be compared
and the effectiveness of this comparison on flipped learning can be investigated in
future studies.
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