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Communication and Learning, This structured review examined (academic) publications on flipped or inverted

University of Gothenburg, Box 300, classrooms based on all Scopus database (n = 530) references available until mid-June

SE-405 30 GGteborg, Sweden 2016. The flipped or inverted classroom approach has gained widespread attention
during the latest decade and is based on the idea of improving student learning by
prepared self-studies via technology-based resources (flips’) followed by high-quality,
in-class teaching and learning activities. However, only a few attempts have been made
to review the knowledge of the field of interest more systematically. This article seeks
to address this problem and investigates what constitutes the research on flipped
classrooms and, in particular, to examine the knowledge contributions with the field so
far in relation to the wider research topic of educational technology. This review found
that the current state of flipped classrooms as a field of interest is growing fast, with a
slight conference preference and a focus on higher education and STEM (science,
technology, engineering and math) area contributions, with the US as the predominant
geographical context. It is concluded that studies on flipped classrooms are dominated
by studies in higher education sector and are relatively local in character. The research
tends not to interact beyond the two clusters of general education/educational
technology and subject-specific areas. This implies that knowledge contributions
related to the flipped classroom approach are relatively siloed and fragmented
and have yet to stabilise. Academically and socially, the research is quite scattered, and
only local evidence and experiences are available. The knowledge contributions within
this field of interest seem to be anecdotal rather than systematically researched. To a
large extent, the research lacks anchoring in, for example, learning theory or
instructional design known from educational technology traditions and which
would have helped much of the flipped classroom research to examine aspects

| of the flipped classroom approach more fully.

Abstract

Introduction

The increase of user-generated and collectively shared knowledge content on the Inter-
net has affected education and teaching in a variety of ways. One particularly popular
approach for teachers to produce and share knowledge content as part of their profes-
sional practices is the so-called flipped or inverted classroom approach. The basic pur-
pose of flipping the classroom, often ascribed to Bergmann and Sams (2012a, 2012b),
is to reallocate activities traditionally conducted within the classroom, such as lectures,
to educational resources that students engage with before attending class. This
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reallocation is intended to free classroom time for creating meaningful learning situa-
tions for in-class interaction between students and teachers. For realising the flipped or
inverted classroom approach, social media has become an important platform for shar-
ing educational resources in the form of blog posts, YouTube videos or other media
through social networking sites. Combined with the use of social networking to share
educational resources with students, social media communities have also become im-
portant sites for mobilising educators within the flipped or inverted classroom move-
ment through the sharing of experiences and resources (e.g., Cho, Ro, & Littenberg-
Tobias, 2013; Duncan-Howell, 2010). The movement can both be characterised by its
grassroots-level formation and by its teaching-practice orientation with a heavy focus
on knowledge content development, epitomised by ‘the flip’ itself. In this paper, we re-
view the existing research literature available on the flipped or inverted classroom as an
approach and as a movement.

During our preliminary explorations of the literature, we noticed that the
search for evidence of the effectiveness of and improvements engendered by the
flipped or inverted classroom approach is becoming frequent. This is illustrated
by several recent articles in international journals on higher education studies
(Flores, del-Arco, & Silva, 2016; Kim, Kim, Khera, & Getman, 2014; Nouri, 2016;
O’Flaherty, Phillips, Karanicolas, Snelling, & Winning, 2015; Park, Yu, & Jo, 2016;
Westerman, Daniel, & Bowman, 2016). Based on this development, it is timely to
systematically review this emerging field of research and, in particular, the field’s
contribution to shared knowledge on the flipped or inverted classroom
phenomenon. By conducting a systematic review, our interest has been to explore
the focus of the most-cited research and how research on the flipped or inverted
classroom approach and movement as a field of interest is developing within the
educational sector. As both advocates and critics continue to discuss the effect-
iveness of the approach, it is important to openly approach and scrutinise the
knowledge claims of the field while providing a well-grounded and systematically
mapped analysis of existing research.

As our review will show, a rich spectrum of local experiments and experiences
on the approach have been reported in a wide array of publication forms. This
variety informed our choice of research review methodology and our selection of
the multidisciplinary abstract and citation database Scopus (www.scopus.com).
The review covers all peer-reviewed publications on the topic of flipped or
inverted classrooms published between the beginning of 2000 and mid-June 2016.
As we will show, there was a considerable increase in research contributions in
the period between 2012 and mid-June 2016 and in particular from the higher
education area, with the term ‘flipped classroom’ becoming more common and
the previously widespread term ‘inverted classroom; used in the first publication
on the topic (Lage & Platt, 2000, losing ground. Hereafter we will only refer to
the term flipped classroom and assume that it also includes the term inverted
classroom.

Only a few reviews of the research on flipped classrooms have been conducted
so far (e.g., Bishop & Verlinger, 2013; O’Flaherty et al., 2015). In their recent
paper from Internet and Higher Education, O’Flaherty et al’s (2015) review offers
one of the more recent and noteworthy accounts of the field of interest through
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a scoping method focussed on explicitly identified higher education references.
The review is mainly concerned with evidence of how the approach could be im-
proved through ‘the exploration of key aspects of the flipped class that influence
its effectiveness and contribute to an improved student flipped learning experi-
ence’ (p. 86). Their conclusion is that the current research lacks a shared concep-
tual framework for understanding learning (both in pre-class, post-class and face-

to-face learning activities),

resulting in a lack of clarity and heavy content focus; an under-developed capacity to
blueprint, that is, to translate conceptual frameworks into context-specific plans and
a lack of understanding of how to design and support inquiry-based learning and
metacognition in a flipped learning curriculum. (O’Flaherty et al., p. 94)

Thus, their review points to several problematic aspects of the current developments
within the higher education research field, including a technology-driven orientation
that neglects learning aspects and an insufficient capacity for developing shared know-
ledge and a conceptualisation of the approach. Our review complements this earlier
scoping review with more current data and seeks to address the current state of re-
search on the flipped classroom more comprehensively by conducting a systematic re-
search review across the literature with the intention of generating a broader
impression of the field of interest that can then be discussed in relation to higher edu-
cation. As part of this review, we will first explore the knowledge base and claims made
in the available research and then discuss the contributions and developments of this

emerging field.

Aim and research questions

The overall aim of our systematic review is to investigate what constitutes the research
on flipped classrooms and in particular to examine the knowledge contributions within
the field so far and relate them to the wider research topic of educational technology in
relation to higher education. The research questions that guided this review are as

follows:

e How can the field of interest around the flipped classroom approach be described
and problematised based on the most-cited publications?
© What characterises the studies in terms of focus, setting (educational system,
academic subject and country), methods and empirical data? How does the
research interact?
© What kind of knowledge is this field of interest aiming to develop?
° What can be said of the current state of the field as an approach and a

movement, and what future research is needed?

The questions can be classified into two areas of interest: one more descriptive-
quantitative for mapping current research and one more epistemological-qualitative to
understand the its knowledge foundations and developments of the field. Each of these

areas of interest will be developed further in the remainder of this paper.
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Methods and methodological approach

Our choice to conduct a systematic research review process is based on the need to de-
velop systematic knowledge around the flipped classroom approach. The knowledge
contributions of this emerging field of research are still in the making, and a systematic
review should be of use for practitioners, scholars and stakeholders. One particular
concern is how this field of interest is emerging and interacting within the wider re-
search domains of educational technology. Earlier analyses of the research characteris-
tics of educational technology, which include scientific areas such as educational
science, cognitive psychology and computer science, also inform our analysis. Bul-
fin, Henderson, Johnson, and Selwyn’s (2014) survey of methodological preferences
based on 462 researchers showed that the research field of educational technology
has a preference for descriptive and qualitative studies. Furthermore, Kalz and
Specht’s (2014) scientometric analysis of 3,476 scientific publications within
technology-enhanced learning illustrates that disciplinary variety and a cross-
disciplinary nature are common features. As part of our work, we also considered
the impact of systematic, evidence-based research methodology, including how it
has been criticised, e.g., in educational science (Biesta, 2007; Denzin, 2009; Ham-
mersley, 2001). We agree with the critique that too much emphasis on the quanti-
fication of research and education performances for the purposes of comparability
and impact for competitiveness is problematic, especially within fields characterised
by a cross-disciplinary nature, local ideological education differences as well as
commercial technology interests. However, taking this critique into account, we
found it useful to combine quantitative selection principles with qualitative, in-
depth analyses and a problematising stance towards reviewing in our analysis of
the emerging research on the flipped classroom approach.

We have chosen to describe research on the flipped classroom approach as a field of
interest, as the research currently has no stable disciplinary basis or established claims
of validity (see, for example, Whitley, 2000). However, the research that has emerged to
date socially and collectively shares rather similar views of the approach itself, the tech-
nology used and the need for recognition from practitioners. Based on these character-
istics, we have chosen citation frequency as a selection instrument as the most-cited
references are presumed to have a certain social impact. Citation frequency is thus not
taken to be a proxy for quality but as an indicator of which texts are widely used in this
emerging field of research.

With our choice of methods and tools for the selection and analysis of data, the aim
was to make the research process as transparent as possible in terms of systematic and
conceptual positions. Consequentially, our review has been carried out following the
nine tasks for systematic reviews suggested by Gough (2007, p. 218-219):

(1) establishing the review question and protocols

(2) defining studies to be included or excluded

(3) articulating the search strategy and choosing information sources
(4) screening the articles based on the inclusion/exclusion criteria
(5) mapping the results of the search strategy in a flowchart

(6) extracting relevant descriptive data from included studies

(7) appraising the methodological quality of included studies
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(8) synthesising, either by aggregating or interpreting the contributions of the included
studies
(9) communicating and discussing the synthesis

With the review questions and protocols defined, we conducted a search for
flipped classroom-related literature on June 22nd, 2016, in Elsevier’s Scopus
database. Initially we tested both Scopus and Thomson-Reuters’s Web of Know-
ledge (now Web of Sciences and maintained by Clarivate Analytics) for compari-
sons based on similar search queries. Scopus was selected as it covers a wider
array of peer-reviewed references and is more multidisciplinary in character
(with scientific, medical, social sciences, the arts and humanities and technical
literature included). The particular search string used in Scopus was ‘TITLE-
ABS-KEY (flipped OR inverted) AND TITLE-ABS-KEY (classroom)’. This search
term queried the database for all results where the terms ‘flipped classroom’ or
‘inverted classroom’ appear in the title, abstract or keywords of publications. The
search produced 530 records consisting of journal articles and conference proceed-
ing papers. In the flow chart shown in Fig. 1, the selection of records using the
Scopus results has been described. Important aspects of the process will be dis-
cussed further.

In step 1, 530 publications were identified. While we did not examine the num-
ber of false positives produced by the search criteria for this step, such an exam-
ination was performed for the most-cited publications in step 2, and it is
reasonable to assume that the false-positive rate of 16% identified for highly cited

Records identified through Scopus
database search

(n=530)
Step 1: Records screened by Records excluded:
scientometric methods > (n =493) cited less than 15 times
(n=530)
v Full-text articles were excluded (n = 6) if they

were not related to flipped or inverted
classrooms (i.e., language in schools, preschool
psychology, teacher education quality, control
systems, computer-based assignments,
computing curriculum)

Step 2: Full-text articles assessed
for eligibility
(n=37)

A 4

Records screened qualitatively by a
two-step revised protocol
(n=31)

Fig. 1 Flow chart of the selection of articles in the review process
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publications is similar to the rate for the wider dataset. For the publications iden-
tified in step 1, both descriptive as well as aggregated analyses of co-occurrences
of keywords and records were conducted to find relevant information about the
dataset. For processing the data retrieved from Scopus, we used several tools, in-
cluding Microsoft Excel for basic processing and sorting, and Elsevier’s Mendeley
as a reference manager tool. Co-occurrence analyses were conducted using VOS-
viewer (van Eck & Waltman, 2010) and Yasu Imao’s CasualConc application
(sites.google.com/site/casualconc/), and the results are presented in the step 1
subsection of the results section.

In step 2 of the review process, a further selection and extraction phase was
conducted where 37 publications cited 15 or more times were selected for man-
ual screening by a review panel based on an extended review protocol. All refer-
ences were given an identification number from 1 to 37, where number 1 was
the most cited. These identification numbers have also been used to identify the
publications in the results section. There were 6 publications that were excluded
(numbers 16, 21, 27, 34, 36 and 37) since they were determined to be unrelated
to the flipped or inverted classroom approach during manual screening (a false-
positive rate of 16%). The remaining 31 records are included in Appendix 1, and
the excluded false-positive publications are listed in Appendix 2. The manual
screening of the 31 records was based on a protocol-driven process, resulting in
2 protocols and adherent questions that formed the basis for the records listed in
Appendix 1. The results of step 2 are presented in the step 2 subsection of the
results section.

In step 2, the 31 selected records were first classified based on the metadata of the
author, year, title, source title, volume/issue/pages, citations, document type and URL.
The publications were then distributed amongst a panel of research project team mem-
bers for further examination based on a shared protocol. The protocol was iterated and
is reported in Appendix 1. The following questions were examined and reported first

for each publication:

e What keywords are declared for the publication?

e Does the publication refer to a specific country, where is the study conducted?

e Did the publication undergo peer review or not?

e What type of publication is it (article, conference paper, editorial, etc.)?

e Which domain or educational sector does the publication concern?

e What is the character of the publication—practitioner report, academic
contribution or other?

e What is the finding or conclusion of the publication, e.g., improving practice or
learning?

e Based on the above, is the publication of high, low or medium relevance for the

review?
The protocol was then expanded with the following questions:

e What are the aim/focus/research questions mentioned, with specific regard to the
verbs used (develop, implement, evaluate, etc.)?
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e Are pedagogical/learning theories mentioned, and, if so, are they implicit or
explicit? Are theories robustly used, referenced and explained, or are more
everyday, ad hoc buzzword orientations used?

e What is the quality of the method and references used? Is the quality low, medium
or high? Lower quality is defined as, e.g., smaller populations, relying on local case
studies/in-house experiences and no explicit methodology or theoretical base, and
higher quality is defined as, e.g., the methods are explained, analytical tools are
provided, methodological considerations are included and theoretical references
are used.

This systematic review is a part of a larger research project on the flipped educa-
tion movement (funded by the Swedish Research Council 2015-2017). In parallel
to the review process, the project team gained insight into the field based on inter-
views, surveys and large-scale computational statistics on the approach and rele-
vant social media communities. All five of the project members constituted a
review panel for this systematic review and contributed to a protocol-driven, itera-
tive process of reviewing. All protocols were synthesised, discussed and also refined
to improve the design of the review throughout the process. In addition, to ac-
count for intersubjective validity and problems of bias, different members of the
review panel examined a random sample of the records, and two panel members
verified all excluded records. In the next section, the results of step 1 and step 2
of the review process are presented, followed by a discussion of the synthesis de-
veloped from the results of the process.

Results

The results of this systematic review will be presented under two headings refer-
ring to the two steps in the review process. First, we provide a descriptive-
quantitative mapping and aggregation of the current research based on the 530
most-cited publications from step 1 in the review. Second, we present
descriptive-quantitative data from step 2, mapping the flipped classroom research
based on those 31 publications cited 15 or more times due to our interest in the
most used publications in the field. Included here are analyses of the types of
knowledge contributions made in the reviewed literature with regard to overall
research characteristics as well as the epistemological basis for the field of flipped
classroom research.

Step 1: Characteristics of the flipped classroom field of interest
To provide a context for flipped classrooms as a field of interest, some basic charac-
teristics of the sample of the 530 most-cited publications are presented. The first
characteristic concerns a substantial growth of publications starting in 2011 (Fig. 2).
Here, we have not taken the 16% of publications that were false positives into ac-
count, as the aim of this part of the results is to characterise the emerging field of
interest in relative terms.

Figure 2 shows that the rate of academic publications concerned with flipped class-
rooms increased substantially between 2011 and the end of 2015. This period started



Lundin et al. International Journal of Educational Technology in Higher Education (2018) 15:20

350
296
300 °
250
2 @ Overall Flipped Classroom ® 217
S 200
5 @ = Higher Education
g
3 150 136
& ]
100 76
pe ® 30
50
2 N 16 53
0 [ ° 3
2010 2011 2012 2013 2014 2015
Year
Fig. 2 Publications by year for flipped or inverted classrooms generally and higher education specifically

with two publications in 2011, followed by 16 publications in 2012, 76 publications in
2013, 136 publications in 2014, and 296 publications in 2015. This substantial increase
in the number of academic publications concerned with flipped classrooms indicates,
we will argue, an emerging movement of the flipped classroom as a field of interest.
This is underscored in relation to higher education, where the proportion of those pub-
lications with ‘higher education’ in the title, keywords or abstract within the overall cor-
pus is significant. In 2012, higher education publications represented 38% of the total
number, while by 2015 they represented 73%. This indicates a particularly strong
growth of interest in relation to higher education and suggests that higher educa-
tion has come to dominate the scientific discourse around the flipped classroom
phenomenon.

Geographically, the research on flipped classroom is dominated by publications from
the United States. Despite some contributions from countries such as India and
Malaysia, the Global South is generally underrepresented in our corpus, and largely
English-speaking countries dominate (see Table 1).

Similar distributional patterns are seen in the research review by O’Flaherty et al.
(2015), but our data highlights the relatively low number of contributions from Euro-
pean countries. While much of the U.S. dominance in publications could be accounted
for by a general Anglo-Saxon dominance in academic publishing, it should also be
noted that the flipped classroom approach was first popularised in secondary education

Table 1 Publications by country of first-author affiliation

United States (321)  Norway (9) Finland (4) Qatar (3) Switzerland (2)  Iran (1)
Australia (31) India (8) Greece (4) Saudi Arabia (3) Austria (1) Oman (1)
China (26) Malaysia (7) South Korea (4)  Sweden (3) Bahrain (1) Poland (1)
Canada (17) Japan (6) Turkey (4) Thailand (3) Chile (1) Russia (1)
United Spain (6) Denmark (3) Israel (2) Colombia (1) Saint Kitts and
Kingdom (16) Nevis (1)
Germany (14) Brazil (5) France (3) The Netherlands (2)  Croatia (1) Sudan (1)
Taiwan (14) Hong Kong (5) Ireland (3) Puerto Rico (2) Egypt (1) Undefined (8)
[taly (10) Singapore (5) New Zealand (3)  South Africa (2) Indonesia (1)

Page 8 of 30
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by two teachers, Bergmann and Sams (2012a, 2012b), both of whom are active within
the U.S. educational context. Similarly, as the second-most prolific country, Australia’s
educational context has a strong tradition of technology-based and student-centred
education forms that may well set the stage for strong engagement with the flipped
classroom approach.

Overall, within the corpus, conference papers are the dominant form of publi-
cation, accounting for 55% of publications with journal articles making up the
remaining 45%. However, this trend appears to be shifting, with a decrease in
the relative dominance of conference papers in 2014 and 2015. The early domin-
ance of conference papers over journal articles may be partly due to the flipped
classroom being a rather new field of interest, where conference papers are used
as a format for sharing preliminary results. Within our corpus, the most com-
mon publication venue is the proceedings of the American Society for Engineer-
ing Education’s (ASEE’s) Annual Conference and Exposition with 84 publications.
The second-most common publication venue is the proceedings of the Frontiers
in Education Conference of the Institute of Electrical and Electronics Engineers
(IEEE) with 33 publications. This suggests that both ASEE’s Annual Conference
and Exposition and 1EEE’s Frontiers in Education Conference are publication
venues used by researchers and practitioners to channel preliminary results to
the engineering education community. It is not until the third-most common
publication venue, PRIMUS: Problems, Resources and Issues in Mathematics
Undergraduate Studies with 24 publications, that a journal appears. To sum up
so far, the flipped classroom as a field of interest is currently engaged with shar-
ing experiences and methods about the flipped classroom approach by providing
preliminary results in conference proceedings and in journal articles, the former
of which are slightly predominant. What is interesting is that such sharing of
experiences and methods seems to be carried out within specific subject fields
or educational domains, predominantly higher education, along with specific
subject areas, such as engineering education, computer science and mathematics
education.

The majority of the publications in our corpus are associated with a par-
ticular subject area, distributed as follows: social sciences (329 publications,
62% total), computer science (199 publications, 38% total), engineering (162
publications, 31% total), medicine (47 publications, 9% total) and mathemat-
ics (35 publications, 7% total). This implies that the most-cited publications
related to flipped classrooms can be located in well-defined subject areas,
and as illustrated before, commonly within the STEM (science, technology,
engineering, mathematics) areas.

Based on co-occurring citations, that is, the interaction of publications as they
refer to each other, we can see the dominance of STEM areas again, particularly
engineering, natural science and medicine. Within the data, two strong clusters are
formed: one in the subject-specific higher education domain (marked in red in Fig.
3) and another representing the domains of general education and educational
technology (marked in green in Fig. 3). Within the educational technology domain,
three journals dominate: Computers & Education, Educational Technology & Soci-
ety, and British Journal of Educational Technology. Closely following these are the
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Fig. 3 Co-occurrence of citations in the corpus (green = general education and educational technology,
red = subject-specific higher education)

Internet and Higher Education and the Australasian Journal of Educational Tech-
nology. Again, the growing importance of journal publications within this field is
made visible. Generally, there is a relatively low degree of interaction within the
field as a whole, with the exception of some parts of the subject-specific areas and
among certain conference publication venues. This suggests that much of the re-
search discourse on flipped classrooms is constrained to clusters and in particular
subject-specific silos, most often within the STEM higher education area (Fig. 3).
The source data and co-citations within these fields suggests that studies on the
flipped classroom phenomenon remain relatively local in character and tend not to
refer to publications outside of their respective field clusters or get cited outside of
those clusters. Only parts of the subject-specific domain show a strong discourse
of internally citing earlier studies. This lack of interaction between fields, visible in
Fig. 3, implies that the knowledge contribution of the flipped classroom as a field
of interest has yet to stabilise. Academically and socially, the research is charac-
terised by a low degree of interaction and a significant divide between the general
education/educational technology areas and subject-specific domains.

To summarise this first result section based on descriptive-quantitative data from
our corpus of the 530 most-cited publications, the current state of the flipped
classroom as a field of interest can be described as growing fast with a slight pref-
erence for conference proceedings and a predominance of STEM and medical con-
tributions. Furthermore, as the field of flipped classrooms seems to be fragmented
with low interactivity, it also reflects trends in research within the wider field of
educational technology. As argued by Selwyn (2012), research on educational tech-
nology is constituted by ‘different tribes, each with a ‘particular interest and mo-
tives for studying technology and education’ (p. 213). Such tribal work leaves little
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‘collective impetus for making the field anything more than the sum of its parts’
(p. 213). In the context of the flipped classroom, such isolated tribes and local sub-
ject area studies are manifested in the evident lack of interaction between subject
fields. The data shows that the focus of most studies on flipped classrooms is

subject-specific instructional designs.

Step 2: Mapping flipped classrooms as a field of interest

In this section, we present those 31 publications cited 15 or more times in our
corpus of 530 records from step 2. First, 37 publications were selected on the
basis that they had received 15 or more citations. Six of these publications
were identified as false positives that did not actually address the flipped class-
room approach, resulting in a selection of the 31 most-cited publications on
flipped classrooms. This list of most-cited publications confirms the predomin-
ance of American researchers as 30 of the 31 records has a first author affili-
ated with a U.S. institution. All published by U.S.-based researchers, the top 6
publications were cited 50 or more times. These publications are presented in
Table 2.

The six most-cited studies use a variety of concepts to describe the teaching strategies
employed, and most of them combine the concepts in their definitions. The most com-
mon concepts used are the flipped classroom approach (Mason, Shuman, & Cook,
2013; McLaughlin et al., 2014; Prober & Khan, 2013; Strayer, 2012; Tucker, 2012) and
the inverted classroom (Gannod, Burge, & Helmick, 2008; Mason et al., 2013; Strayer,

Table 2 Location, publication type, publication source’s impact factor and number of citations of
the 6 most-cited publications in the field of flipped classrooms

(Study number) Year Type of Title No. of Publisher First author

author details publication citations location

(1) Strayer 2012 Article How learning in an 142 Learming Environments  US
inverted classroom Research

influences cooperation,
innovation and task
orientation

(2) Tucker 2012 Note The flipped classroom: 121 Education Next us
Online instruction at
home frees class time

for learning
(3) McLaughlin 2014 Article The flipped classroom: 84 Academic Medicine us
et al. A course redesign to

foster learning and
engagement in a health
professions school

(4) Mason, Shuman 2013 Article Comparing the 81 |IEEE Transactions on us
& Cook effectiveness of an Education
inverted classroom to a
traditional classroom in
an upper-division
engineering course

(5) Gannod, Burge 2008 Conference Using the inverted 71 International Conference  US
& Helmick paper classroom to teach of Software Engineering
software engineering

(6) Prober & Khan 2013 Article Medical education 50 Academic Medicine us
reimagined: A call to
action
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2012). Some studies specifically acknowledge active learning (Mason et al., 2013;
McLaughlin et al., 2014), and one study also names blended learning (Strayer,
2012). These two concepts can also be found in a wide range of studies across the
whole corpus.

In the six most-cited studies, the flipped approach is generally defined as a strat-
egy that ‘relies on technology to introduce students to course content outside of
the classroom so that students can engage that content at a deeper level inside the
classroom’ (Strayer, 2012, p. 171). The core idea is to ‘flip the common instruc-
tional approach; enabling the classroom to be a place ‘to work through problems,
advance concepts, and engage in collaborative learning’ (Tucker, 2012, p. 82) by
mixing ‘the use of technology with hands-on activities’ (Gannod et al,, 2008, p.
777). These definitions rest on the assumption that flipped teaching alters trad-
itional instruction so that deeper levels of learning can take place in class rather
than rely on homework (Gannod et al., 2008; Mason et al.,, 2013; McLaughlin et al.
, 2014; Prober & Khan, 2013; Strayer, 2012; Tucker, 2012). The most common ad-
vantages expressed in the six most-cited publications are that the flipped classroom
approach focusses student-centred and collaborative, problem-based learning activ-
ities, thus enabling teachers to spend more time identifying student problems and
knowledge gaps (Mason et al, 2013; McLaughlin et al., 2014; Prober & Khan,
2013; Strayer, 2012). They also indicate that the approach allows teachers to cover
more course material (Mason et al., 2013) and engage directly with students when
they are involved in in-depth learning activities (Gannod et al., 2008; Prober &
Khan, 2013; Strayer, 2012). Moreover, the publications suggest that the approach
makes it possible to foster a ‘shared responsibility between students and instructors’
(McLaughlin et al., 2014, p. 242), and overall, optimising classroom time is often
specifically emphasised (Gannod et al., 2008; Mason et al., 2013; McLaughlin et al,,
2014; Tucker, 2012). The flip is usually referred to as a video clip (Gannod et al,
2008; Mason et al., 2013; Tucker, 2012), but other interactive technologies or mate-
rials such as textbooks and handouts are also mentioned (McLaughlin et al., 2014;
Prober & Khan, 2013; Strayer, 2012). The main advantage of using video clips to
flip the classroom is described as enabling students to watch content as many
times as needed (Prober & Khan, 2013).

Most of the six most-cited publications focus specifically on the opportunities
created by implementing the flipped classroom approach. However, there are
some exceptions, with some results showing that students were less satisfied
with how classroom structures oriented them to the learning content of the
tasks in a course using the flipped classroom approach (McLaughlin et al,
2014). Even if they collaborated more, the students also reported having to ad-
just to different ways of orienting to the learning activities, including flips, mini-
lectures, collaborative work and discussions with the teachers, whereas in the
traditional classroom, the structure supporting the learning tasks was well estab-
lished (Strayer, 2012). For the flipped classroom approach to be successful, it is
argued that it is important to rigorously structure classroom activities and flips
so that they coherently support one another. If the flip and the classroom activ-
ities are not carefully aligned, flips may instead become a barrier to the stu-
dents’ learning (Strayer, 2012).
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Across the six most-cited studies, the flipped classroom approach is also discussed in
terms of a potential solution for teachers to respond to the increasing pressure to im-
plement and use digital technologies in their teaching (Tucker, 2012). In one publica-
tion, the pros and cons of using video clips produced by private companies are
discussed (Tucker, 2012), and the novelty of the flipped classroom approach is also
questioned when it is argued that teachers have a tradition of asking students to pre-
pare before class by, for example, doing readings (Strayer, 2012; Tucker, 2012). Instead,
the novelty of the flipped classroom approach is described as ‘the regular and system-
atic use of interactive technology in the learning process’ (Strayer, 2012, p. 172). Fur-
thermore, the stability of the approach is also considered in the publications as formal
schooling and higher education has a long history of implementing instructional ap-
proaches that are later abandoned, indicating that ‘there’s a real danger that flipping, a
seemingly simple idea that is profound in practice, may be reduced into the latest edu-
cational fad’ (Tucker, 2012, p. 83).

As Table 2 shows, 4 of the 6 most-cited publications are journal articles. Among
the 31 most-cited publications, 26 of the publications are journal articles, and only
4 are conference papers. This is in contrast somewhat to the slightly stronger con-
ference paper discourse identified in step 1 of the review. Still, the second-most-
cited publication in the field of flipped classrooms is a conference note on the de-
velopment of the approach (Tucker, 2012). Although conference publications have
high status in some disciplines, such as computer science, there is a clear prefer-
ence for citing journal articles over conference papers in the field of flipped class-
rooms. An explanation for this can be that a journal article is often a more recent
but also a more authoritative record of a study that has been validated by a more
elaborate peer-review system. Of the 26 journal articles among the 31 most-cited
publications (see Appendix 1), 4 were published in the American Journal of
Pharmaceutical Education (10, 15, 16, 25), 3 in Academic Medicine (4, 7, 12), 2 in
Phi Delta Kappan (23, 29), 2 in Computers & Education (31, 36), 2 in Internet and
Higher Education (19, 28). The remaining 13 articles were published in 13 different
journals. This shows that a significant proportion of the most-cited journal articles
were published in well-established, high-ranked journals. In particular, it suggests
that medical and pharmaceutical education is influential as empirical contexts
within the field of flipped classroom research, with educational technology journals
beginning to gain some influence. This differentiation between subject-specific
areas and more general and educational technology—based fields further adds cre-
dence to the perception that the field of flipped classroom research is rather siloed
and fragmented and therefore still evolving.

While they are fragmented in terms of the subject area of interest, the most-
cited publications are relatively homogenous when it comes to educational level
of interest. Publications addressing higher education contexts make up 25 of the
31 most-cited publications, compared to only 4 publications addressing K-12
schools (13, 20, 22, 28). This is an interesting finding since the flipped classroom
approach is regarded to have first emerged within K-12 educational contexts
(Ash, 2012). As will be discussed in the next section, many of these higher edu-
cation publications rely on local case studies and aim to improve practice and
student outcomes.
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Types of knowledge contributions based on flipped classrooms and their epistemological
basis

This section details an epistemological-qualitative analysis to understand the knowledge
foundations of flipped classrooms as a field of interest. In this analysis, we have coded
the subset of the 31 most-cited publications (see Appendix 1) with regard to the types
of knowledge contributions made. These relate to the following research characteristics:
focus, methods, data, theory use, conclusions and the type of text contribution (note
that the same publication can appear in more than one category). The results of this
analysis are presented in Table 3.

As already established, 25 of the 31 records are from the higher education sector,
leaving only 6 of the records from other educational areas (2, 7, 13, 20, 22, 28). The
character of most of the publications is that they are locally situated in terms of their
sample or case. In addition, 26 of the 31 publications (all but 2, 7, 13, 20, 22, 28) are
based on teachers reporting their own practices and the context of a single higher edu-
cation course or classroom experience or, similarly, a specific curricular aspect within a
disciplinary subject area. The number of (mostly student) respondents in empirical
studies varies but is most commonly between 20 and 40 for a smaller higher education
course, with a few examples having over 500. Such small sample sizes for local case
studies might not be a problem if the flipped classroom approach used in these studies
was fully theorised and operationalised in terms of a specified design (e.g., of content,
pedagogy, technology use, etc.). However, basic descriptions are often lacking, making
high-quality empirical research characteristics rare amongst the 31 most-cited publica-
tions. Commonly, the flipped classroom approach is taken for granted as effective in
improving student learning, and the experimental setting or flipped classroom ap-
proach used is not fully described. Added to this, the choice of methods is generally in-
appropriate for showing improved student learning or making in-depth qualitative
analyses of whether learning occurred. A considerable number, 19 records, makes use
of comparisons of student results or motivation changes within small sample settings.
In 16 references, basic survey data, like course questionnaires or examples from stu-
dents’ pre- and post-tests, are often compared over two courses or between two courses

Table 3 Types of knowledge contributions based upon review sample (N =31)

Type of knowledge Characteristics Quantity ~ Studies (identified by the

contribution previous numbering, see
also Appendix 1)

Studies that are local in Studies of local course experiments, 26 1,3-10, 12, 14, 15, 17-20,

character subject-specific areas, case studies, etc. 22-26, 31-33, 35

Claims of improved student  Argue that Flipped classrooms enhance 19 3,4,6-10,12, 14,15, 17,

learning and/or student student learning or motivation, often by 19, 20, 23-26, 28-33, 35

motivation comparing with a traditional teaching

approach

Comparisons of Flipped Comparing Flipped classrooms/Inverted 16 3-5,7-10, 14, 15, 23, 25,

classrooms/Inverted classrooms (mainly) to traditional forms 26, 30, 32, 33, 35

classrooms to other forms of teaching

provided

Opinion-based or reflection-  Typically editorials, reflections or opinion 4 2,11,13,28

based arguments around sections

flipped classrooms

Learning/educational Theoretical approach or understanding 11 1,3,6,9 18, 23, 24, 29,
theories are explicit is explicit and referenced 31, 33, 35
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(based on simple dichotomies of traditional versus flipped approaches). This methodo-
logical trend is often accompanied with the dismissal of traditional teaching as unsuc-
cessful with the flipped classroom positioned as a solution. Thus, an argument
regularly used in the 31 most-cited publications is that the flipped classroom approach
improves student learning, but this claim is mainly evidenced by improved student test
results or student self-reports of increased motivation. This suggests that the mainly
positive results reported in the research may be an effect of the bias of self-reported
studies undertaken by teachers themselves but may also be related to the rhetorical
conviction and current hype around the flipped classroom approach. Only 4 of 31 ref-
erences (2, 11, 13, 28) are opinion or reflection papers, but opinion-based arguments
around the flipped classroom approach are also common within the overall sample.
These arguments tend to describe the flipped classroom approach uncritically,
without scientific consideration of empirical design or reference to earlier research.
It should be noted that rather than explicitly using and referring to educational or
learning theories, most studies instead refer to a mix of pedagogical terms or strat-
egies (e.g., active, blended, inquiry-based, problem-based, flipped, student-centred
learning, etc.) without describing or theoretically distinguishing them fully. Equally,
these pedagogical terms or strategies are generally not considered in relation to the
context in which a study was conducted, developed or reported. Empirically and
theoretically, many of the most-cited flipped classroom studies do not draw on sys-
tematic or existing resources from other research or on related fields such as edu-
cational technology. Only one study explicitly stated the theoretical aim of
developing the field of flipped classrooms (29).

Discussion and conclusions

In this article, we investigated the current state of research on the flipped classroom ap-
proach based on the most-cited publications selected from a multidisciplinary database
search and systematic review process. Our focus concerned research characteristics
(focus, setting, methods and empirical data), knowledge contributions and how the re-
search on flipped classroom as a field of interest interacts. Our aim was to describe and
problematise the current research by relating it to the wider field of educational tech-
nology to discuss the kinds of future research needed. The research questions we asked

were as follows:

e How can the field of interest around the flipped classroom approach be described
and problematised based on the most-cited publications?

O What characterises the studies in terms of focus, setting (educational system,
academic subject and country), methods and empirical data? How does the
research interact?
O What kind of knowledge is this field of interest aiming at developing?
O What can be said of the current state of the field as an approach and a
movement and what future research is needed?

The current state of flipped classroom studies as a field of interest can be de-
scribed, based on our analysis, as growing fast, with a slight conference
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preference and a focus on higher education and STEM area contributions, with
the US as the predominant geographical context. It should be noted, however,
that our systematic review was conducted based on database searches and
citations of scientific publications in the English language, introducing a strong
bias for certain geographical areas. Developments around flipped classrooms, es-
pecially outside the practices of higher education, are also taking form in other
languages and in other, presumably faster, more ephemeral and more dispersed
media than the ones examined. In particular, as social media and other user-
generated forms of knowledge-sharing arenas that cut across national- and
cultural-specific boundaries characterise both the instructional approach and how
it has spread internationally, such media and sharing practices should be of sig-
nificant interest for further developing a deeper understanding of how the move-
ment of flipped classroom is emerging socially and technologically. Ideologically,
it connects to strong societal and educational discourses of opening and making
learning resources more accessible, re-usable and sustainable.

Based on the source data and co-citations in our corpus of scientific publica-
tions, we conclude that studies on flipped classrooms are dominated by higher
education sector studies and are relatively local in character. The research tends
not to interact beyond the two clusters of general education/educational technol-
ogy and subject-specific areas. This implies that knowledge contributions related
to the flipped classroom approach are relatively siloed and fragmented and have
yet to stabilise. Since our review was conducted, some systematic reviews have
been published and compiled in special issues, indicating that the instructional
approach and research designs around flipped classroom studies are gaining inter-
est (see e.g. Song, Jong, Chang, & Chen, 2017; Stohr & Adawi, 2018) which testi-
fies to an expanding research field. However, as a future field of research, its
potential lies in a stronger alignment and interaction between such disciplinary
fields as educational science, educational technology and subject-specific didactics
so that results and research designs can be compared and developed. Based on
our qualitative, protocol-based screening, it was shown that academically and so-
cially, the research, as a movement, is quite scattered, and only local evidence
and experiences are available. Small-size, local case studies and simple designs
combined with empirical data, such as course questionnaires and student pre-
and post-test results, constitute a large part of the research. Systematic evidence
on the effectiveness of the approach as well as qualitative analyses of actual stu-
dent learning based on empirical data is still rare. This is similar to the conclu-
sion in the review by O’Flaherty et al. (2015, pp. 93-94), which stated that robust
evidence on the effectiveness of the flipped classroom approach based on long-
term or empirical validation is lacking and that better indicators for student en-
gagement and conceptual use are needed. Our review complements the review by
O’Flaherty et al. (2015) by more comprehensively conducting a systematic review
across the literature and thus generating a broader impression of the field of
interest. In doing so, our conclusion is that there is commonly a mismatch be-
tween the models of instruction and research methodology used that is visible in
the discrepancy between espoused and applied learning theories in research
designs.
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Based on the full Scopus corpus of 530 records, we examined the co-
occurrence of keywords amongst the author-selected keywords for each publica-
tion and found that active learning and blended learning stood out as specifically
interesting with regard to our research questions concerning what kinds of
knowledge the research on flipped classroom produces. The two themes are
commonly regarded as operating on somewhat different levels. First, blended
learning is a theme that considers education to be designed on a system level,
whereas active learning considers education to be mediated by human practices.
Examples from publications on flipped active learning show how constructivist
and behaviourist learning theories are simultaneously used and how discovery-
based learning instruction models are combined with a behaviouristic-
experimental learning theory methodology. There is a notable absence of ap-
proaches to learning in theory, instructional models and methodology that ex-
plore more situated, observation-based aspects of the flipped classroom
approach. The fact that active and blended learning as significant co-occurring
keywords in the corpus implies that many studies are concerned with either
system-organisational aspects or the social micropractice of the flipped classroom
approach. This reflects the common understanding of the flipped classroom ap-
proach as reallocating education activities before class and creating meaningful
interactive learning situations in class. However, as the theoretical and concep-
tual underpinnings are generally vague in the screened corpus, these aspects
need further attention from future research.

To conclude, rigorous and empirically well-grounded studies currently seem to
be rare in the research on flipped classrooms. Very few studies can make gener-
alisable or transferrable knowledge claims and thereby contribute to the develop-
ment of the field of interest around flipped classrooms. Therefore, it is difficult
to identify when, under what circumstances and in what ways the flipped class-
room approach might be relevant as a pedagogical choice. For future research,
more systematic, both cumulative and empirically grounded knowledge is needed
to build a stronger evidence base. Furthermore, a better anchoring in, for ex-
ample, learning theory or instructional design or in established research method-
ologies from educational technology research traditions could improve the
quality and usefulness of the flipped classroom approach. Our results and rec-
ommendations therefore support the conclusions of the earlier review by O’Flah-
erty et al. (2015) but also foreground the relative impact of the higher education
sector, provide more systematic knowledge and offer a problematising stance on
the siloed character of the research and its knowledge base. The problem of si-
loed research and an absence of a shared knowledge base and ‘contribution
awareness’ beyond the clusters of educational technology and the STEM areas,
for example, are well known within higher education research (Tight, 2014). In
the case of higher education, siloed research is characterised by local cases
within departments, subject areas, courses, etc. (Tight, 2012). Our results show
that the research on flipped classrooms is similarly siloed, suggesting that
achieving the goal of improving practice will be difficult if future research does
not make explicit connections to earlier studies and results within the overall
field of interest.
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Appendix 2
Table 5 Records excluded after manual screening in step 2 of the review (n =6)

(Study number) Cited Year Author keywords Title Journal
Author details by
(16) Berridge et al. 33 2012 ADHD; Prefrontal Differential Sensitivity Biological
Cortex; Cognition; to Psychostimulants Psychiatry
Methylphenidate; Across Prefrontal
Norepinephrine; Cognitive Tasks: Differential
Dopamine Involvement of Noradrenergic
ay- and a,-Receptors
(21) Rampton 29 2002 Applied linguistics; Ritual and foreign language Language in
Code-switching; Foreign practices at school Society

languages; Interaction;
Language teaching;

Ritual

(27) O'Flaherty et 22 2015 Higher education; The use of flipped classrooms  Internet and

al Flipped classroom; in higher education: A scoping Higher Education
Scoping review; review

Educational outcomes;
Face to face teaching;

Engagement
(34) Valiente, 16 2012 Temperament, Kindergartners’ Temperament,  Social
Swanson & engagement; student—  Classroom Engagement, and Development
Lemery-Chalfant teacher relationship Student-teacher Relationship:

Moderation by Effortful Control

(36) Malmberg, 15 2010 Classroom quality, Observed Classroom Quality Journal of
Hagger, Burn, teacher—student During Teacher Education and  Educational
Mutton & Colls interaction, teacher Two Years of Professional Psychology

development, Practice

multilevel model
(37) Gelman & 15 2002 Classroom activity; You Can Load a Die, But You American
Nolan Experimental design; Can't Bias a Coin Statistician

Fair coin.
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