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Abstract

The flipped learning approach has been growing in popularity in both higher education and K-
12, especially for its potential to increase active learning and student engagement. However,
further research is needed to understand exactly how the flipped approach enhances student
engagement. This narrative systematic review synthesises literature published between 2012-
2018, focused on the flipped learning approach in K-12 contexts, and indexed in 7 international
databases. 107 articles, book chapters, dissertations, conference papers and grey literature were
included for review, and the results are discussed against a bioecological model of student
engagement. Studies in this review found the approach to overwhelmingly support student
engagement, with 93% of studies citing at least one dimension of behavioural, affective or
cognitive engagement, whereas 50% of studies reported facets of disengagement. Collaborative
technologies such as Google Docs, Google Classroom and Edmodo were particularly linked to
engagement, with videos not created by teachers more likely to lead to disengagement. The
results indicate that the majority of research has been undertaken in North American and Asian
high schools, heavily focused on student perceptions of flipped learning and achievement
within STEM subjects, especially Mathematics, with a slight preference for quantitative
methods. Only 12% included a definition of student engagement, and less than half used a
theoretical framework. Future empirical research should ensure that all contextual information
is included, including year level of student participants, that multiple methods of both
quantitative and qualitative data collection are included, and close attention is paid to
grounding research in theory. Further research is needed on parent, teacher and school leader
perceptions, as well as longitudinal and multiple-class studies.
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1. Introduction

Developing and maintaining student engagement, and increasing opportunities for students to
develop 21% century and educational technology skills, are vital considerations for K-12
educators (Claro & Ananiadou, 2009). The degree to which this is achieved can have a
profound effect on students’ cognitive development and learning outcomes (Ma, Han, Yang,
& Cheng, 2015), with disengagement in learning a predictor of dropout (Finn & Zimmer,
2012). Flipped learning is an approach that has “great promise” (OECD, 2018, p. 77) to bring
technology more into the classroom, help develop students’ digital competencies (Kostaris,
Sergis, Sampson, Giannakos, & Pelliccione, 2017), increase higher order thinking skills and
active learning time (Gough, DeJong, Grundmayer, & Baron, 2017), promote problem solving,
teamwork and collaboration skills (Lo & Hew, 2017), and has the potential to enhance both
parent and student engagement (Bond, 2019; Aycicek & Yelken, 2018).

With theoretical foundations in collaborative learning theory and constructivism (Bishop &
Verleger, 2013), flipped learning is a student-centered approach that inverts traditional lessons,
by providing content to students outside of the classroom that would usually be taught by the
teacher at school (Song & Kapur, 2017), such as lectures or teacher explanations. By students
learning and reviewing concepts at home, class time can then be freed up for active,
collaborative activities within the group space, and increased time with the teacher (Lo & Hew,
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2017). Whilst disagreement continues on its exact definition and design (see van Alten, Phielix,
Janssen, & Kester, 2019), and in particular whether it includes an out-of-class video component
(e.g., Cheng, Ritzhaupt, & Antonenko, 2018) or not (e.g., Bergmann & Sams, 2012; Gough et
al., 2017), many researchers agree that flipped learning includes “interactive group learning
activities inside the classroom, and direct computer-based individual instruction outside the
classroom” (Bishop & Verleger, 2013, p. 4).

Whilst the approach has been gaining popularity, particularly since 2013 (Karabulut-llgu,
Jaramillo Cherrez, & Jahren, 2018), following the release of early pioneers Bergmann and
Sams’ book in 2012 (Bergmann & Sams, 2012), and there is a growing body of literature and
systematic reviews endeavouring to synthesise this body of evidence (see Appendix A), there
remains a paucity of research undertaken within K-12 contexts (Lundin, Bergviken Rensfeldt,
Hillman, Lantz-Andersson, & Peterson, 2018), with only 16% of 71 flipped learning studies
published between 2000-2016, and indexed within the Web of Science, focused on K-12
learners (Akgayir & Akgayir, 2018). Seven reviews or meta-analyses were identified that
include K-12 studies across any subject area (Akgayir & Akgayir, 2018; Cheng, Ritzhaupt, &
Antonenko, 2018; Lo & Hew, 2017; Lo, Hew, & Chen, 2017; Lundin et al., 2018; Tutlncu &
Aksu, 2018; van Alten et al., 2019), however all seven included small sample sizes, with 11,
12, 15, nine, four, eight and 11 studies respectively, and the review by Titiinct and Aksu
(2018) was focused on Turkish research only. Furthermore, whilst these reviews did focus on
the advantages and challenges of flipped learning in schools, their treatment of its effect on
student engagement was limited. For example, whilst ‘engagement’ was considered as a
positive learning outcome within the study by Akgayir and Akgayir (2018), the term itself was
not defined, as understood by the review authors or by the article authors included in the review.
Whilst student engagement is a complex and multifaceted construct (Appleton, Christenson, &
Furlong, 2008; Reschly & Christenson, 2012), which has resulted in inconsistent definitions
across the field (Henrie, Halverson, & Graham, 2015), greater understanding of the role that
educational technology plays in student engagement, and stronger evidence of the outcomes
that flipped learning promotes, is vital to ensure improved outcomes for students (O'Flaherty,
Phillips, Karanicolas, Snelling, & Winning, 2015). Therefore, this systematic review is an
important addition to the literature by identifying and synthesising research, investigating how
flipped learning affects student engagement in K-12, across all three dimensions of student
engagement (Fredricks, Blumenfeld, & Paris, 2004; Fredricks, Filsecker, & Lawson, 2016).

2. Literature Review

2.1 Student engagement

Enhancing and maintaining student engagement is an important goal of educators, given its
link to improved persistence, achievement and retention (Finn, 2006; Kuh, Cruce, Shoup,
Kinzie, & Gonyea, 2008). Whilst there are ongoing conversations about the nature and
composition of student engagement (e.g. Eccles, 2016), and space in the present article does
not allow a lengthy consideration of the concept (see Bond & Bedenlier, 2019; Bond, Buntins,
Bedenlier, Zawacki-Richter, & Kerres, 2020), it is important that a clear definition is provided
in each study (Boekarts, 2016). Therefore, student engagement is defined as:

the energy and effort that students employ within their learning community, observable
via any number of behavioural, cognitive or affective indicators across a continuum. It
is shaped by a range of structural and internal influences, including the complex
interplay of relationships, learning activities and the learning environment. The more
students are engaged and empowered within their learning community, the more likely
they are to channel that energy back into their learning, leading to a range of short and
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long term outcomes, that can likewise further fuel engagement. (Bond et al., 2020, p.
3)

There are three widely accepted dimensions of engagement; cognitive, affective and
behavioural (Fredricks et al., 2004; Fredricks, Filsecker, & Lawson, 2016). Cognitive
engagement relates to understanding, self-regulation and deep learning strategies, affective
engagement relates to students’ interest and sense of belonging, as well as positive reactions to
teachers, peers and the learning environment, and behavioural engagement relates to
persistence, participation and positive conduct. Each engagement dimension includes several
indicators of student engagement and disengagement (see Appendix B), which fluctuate on a
continuum (Coates, 2007; Payne, 2017), depending on their activation (high or low) and
valence (positive or negative) (Pekrun & Linnenbrink-Garcia, 2012).

2.1.1 Conceptual framework

Student engagement, however, is influenced and impacted by a range of contextual factors, and
it is crucial that these are considered when explorations of student engagement are undertaken
(Appleton et al., 2008; Kahu, 2013; Quin, 2017). Drawing on a review of student engagement
literature, undertaken as part of the author’s PhD by publication (see Bond & Bedenlier, 2019;
Bond et al., 2020), a bioecological student engagement framework was developed (see Figure
1). This model was adapted from the bioecological model by Bronfenbrenner and colleagues
(e.g. Bronfenbrenner, 1979, 1986; Bronfenbrenner and Ceci, 1994), and Schwab’s (1973)
framework of curriculum redevelopment, and an initial version of it arose out of the results of
a flipped learning case study by the author (Bond, 2019). The student is placed at the centre of
the microsystem, which includes their immediate setting, e.g. home or classroom, and which
is then nested within intertwined milieus; the mesosystem, which represents interactions
between microsystems and between the micro and exosystems; the exosystem, which includes
wider social structures impacting on the learner; and the macrosystem, which encompasses
wider social, economic, political, educational and legal systems, in which all systems are
located.

Digitalization

Economics
Extra-curricular
activities

Political &
social
environment

Figure 1. Bioecological model of influences on school student engagement, adapted from
Bond (2019, p. 1305) and Bond & Bedenlier (2019, p. 5)

Page 3 of 53


mailto:melissa.bond@ucl.ac.uk

Melissa Bond (melissa.bond@ucl.ac.uk)

These milieus influence - and are likewise influenced by - student engagement, leading to a
range of short and long term academic and social outcomes, which can also further promote
engagement, and impact the various systemic levels. The interplay of a classroom microsystem
implementing the flipped learning approach and student engagement could be visualised as:

Classroom Microsystem using Flipped Learning Student Engagement

Outcomes

Short Term Outcomes

Affective/
Emotional

Academic Social A

= Academic  Social

Figure 2. Flipped learning student engagement conceptual framework

The microsystem presented here reflects the classroom where flipped learning is being used,
with the student located at the centre, interacting with the teacher, peers, technology, learning
activities and the learning environment. The interplay of these can affect any number of student
engagement indicators to varying degrees, leading to a range of short and long term outcomes,
which can then in turn affect engagement, and subsequently impact on the microsystem (Bond
& Bedenlier, 2019). However, further investigation of the ways in which flipped learning
affects student engagement could help educators to make more informed decisions when
implementing the approach, alongside deepening our understanding of student engagement
itself.

2.1.2 Student engagement, educational technology and flipped learning

There is a growing body of research on the potential of educational technology to enhance
student engagement (e.g. Schindler, Burkholder, Morad, & Marsh, 2017), although the
majority of this has been focused on higher education (Henrie et al., 2015) and in the area of
STEM (e.g. Nikou & Economides, 2018). Reviews that have found a small positive impact on
student engagement include those centred on social media (Cheston, Flickinger, & Chisolm,
2013), mobile learning (Kaliisa & Picard, 2017), and audience response systems (Hunsu,
Adesope, & Bayly, 2016; Kay & LeSage, 2009). Reviews focusing solely on flipped learning
and student engagement, however, have revealed mixed results (e.g. Chen, Lui, & Martinelli,
2017; Njie-Carr et al., 2017). The scoping review by O’Flaherty et al. (2015), for example,
found very limited evidence to support increased engagement, aside from a modest
improvement in increased exam scores or student satisfaction, and they therefore called for
future research to examine other indicators of engagement. A number of previous reviews have
also stressed the need for more rigorous research design (e.g. Lo & Hew, 2017; Ward,
Knowlton, & Laney, 2018), including adequate sample sizes and complete information of study
context and participants.

2.2 Previous reviews on flipped learning in K-12

Five literature and systematic reviews on flipped learning, as well as two meta-analyses,
including K-12 research in any subject area, have been published in the last three years (see
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Appendix C), in an attempt to gain an overview of the field, to identify benefits and challenges
to using the approach, as well as to suggest recommendations for future empirical research.
The study by Tutlinct and Aksu (2018) was focused on research in Turkey, whereas the other
six studies included research from anywhere. Lo and Hew (2017); Lo et al. (2017) and Lundin
et al. (2018) all found a large amount of research on flipped learning originated from the US,
which represented 61% (n = 323) of research published between 2010-2016 in Scopus (Lundin
et al., 2018). Of the 15 studies included in Lo and Hew’s (2017) review, however, six studies
had been undertaken in Taiwan; an increasing trend also seen in the wider educational
technology research field (e.g. Bond, Zawacki-Richter, & Nichols, 2019; Zawacki-Richter &
Latchem, 2018).

Limited information was given as to the educational settings of the articles included in the
reviews, however Cheng et al. (2018) point out that this could be due to the lack of information
about research design given in empirical research. Lo and Hew (2017) reported that only two
studies were set in elementary/primary schools (one Year 4 and one Year 6) and 13 were
undertaken in high schools (see Appendix C). So too Lo et al.’s (2017) review on flipped
learning in Mathematics found that only 9.7% were undertaken in secondary schools and 2.8%
in primary, and four studies in Tiitlincii and Aksu’s (2018) review were set in elementary
schools and four in high schools. Lo and Hew (2017) and Lundin et al. (2018) both found that
quantitative methods were the most used, and both recommend that more qualitative research
should be undertaken, alongside increased design-based and longitudinal research (Ak¢ayir
& Akgayir, 2018). Van Alten et al. (2019) suggest that more K-12 studies with robust designs,
that include control groups, are needed, and Lo et al. (2017) stressed the need for more clearly
define the flipped intervention design. Both Lo and Hew (2017) and Lundin et al. (2018)
recommend that further research should be undertaken outside of STEM subject areas, however
Cheng et al. (2018) warn that in subjects that require frequent hands-on learning, a flipped
learning approach may overwhelm students. Akc¢ayir and Akcgayir (2018) recommend that more
studies investigating flipped learning across subjects be undertaken. Therefore, the present
review seeks to investigate whether a wider search strategy can locate such literature. It also
seeks to provide a broader understanding of the state of K-12 flipped learning research, to gain
a clearer idea of what research has already been undertaken, in order to shine a light on potential
research gaps. This will help researchers pinpoint which year levels and subject areas need
further investigation, and in which journals such research might be published.

2.2.1 Benefits of flipped learning

Flipped learning has been shown to significantly increase learning performance and
achievement (Akcayir & Akgayir, 2018; Lo et al., 2017; Tutunct & Aksu, 2018) and active
learning within the classroom (Lo & Hew, 2017; Tutlincli & Aksu, 2018), although questions
of rigorous research design cast some light on these findings (Lo et al., 2017; Lundin et al.,
2018). Students find re-watching videos and revisiting content particularly helpful (Lo & Hew,
2017; Lundin et al., 2018; Tutlncu & Aksu, 2018), so too the increased individual assistance
that can be provided by the teacher in the group space as a result (Lo & Hew, 2017; Lundin et
al., 2018), as well as learning with and from peers (Lo et al., 2017).

2.2.2 Challenges with flipped learning

Flipped learning does not always receive positive reactions, however, with some students
feeling less satisfied when using flipped, as opposed to traditional methods (Lo & Hew, 2017,
Lundin et al., 2018), which may be due in part to unfamiliarity with the approach (Lo et al.,
2017; Tutuncu & Aksu, 2018). There are also a number of other challenges that need to be
considered, including teacher IT skills (Lo & Hew, 2017), the amount of time it takes for
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teachers to prepare flipped content (Akgayir & Akgayir, 2018; Lo & Hew, 2017; Lo et al.,
2017), producing the appropriate length and quality of videos (Akgayir & Akgayir, 2018; Lo
& Hew, 2017; Tutincl & Aksu, 2018), and access to adequate, functional technology both at
home and at school (Akgayir & Akgayir, 2018; Lo & Hew, 2017; Titincu & Aksu, 2018).

2.2.3 Impact on student engagement

Whilst these reviews were not focused on student engagement specifically, they did mention
improvements in various indicators of engagement, including increased satisfaction (Akgayir
& Akgayir, 2018; Lo & Hew, 2017; van Alten et al., 2019), enjoyment (Tutlinci & Aksu,
2018), positive and increased interactions with the teacher and peers (Akcayir & Akgayir,
2018; Lo & Hew, 2017; Lo et al., 2017; Lundin et al., 2018; Tutlinci & Aksu, 2018), and
overall engagement (Akgayir & Akgayr, 2018). It should be noted, however, that flipped
learning resulted in higher student satisfaction in van Alten et al.’s (2019) study, only when
lecture activities were included (such as microlectures or just-in-time lessons responding to
quiz results). Whilst motivation is considered an antecedent to engagement (Bond et al., 2020),
61% of studies in the review by Lundin et al. (2018) found improved motivation or student
learning.

2.2.4 Research Questions

Against this background, this study adopts a systematic research methodology, in order to
synthesise previous literature on the flipped learning approach in K-12, to further
understanding of how it affects student engagement, and guide practitioners and researchers in
future practice and research. The present study seeks to answer the following questions:

1. What are the characteristics (countries, educational settings, participants, subjects,

length of studies) of and methods used in research on flipped learning and student

engagement in K-12?

How is research on flipped learning in K-12 theoretically grounded?

3. Which indicators of student engagement and disengagement are affected as a result of
using the flipped learning approach in K-12?

4. What technology has been used in K-12 applications of flipped learning research, and
how is it linked to engagement?

N

3. Method

With the intent to uncover how flipped learning affects student engagement in K-12, a
systematic review was conducted, using an explicit and replicable search strategy, with studies
then excluded or included, based on pre-determined criteria (Gough, Oliver, & Thomas, 2012),
and following the PRISMA reporting guidelines (Brunton, Stansfield, & Thomas, 2012;
Mobher, Liberati, Tetzlaff, & Altman, 2009). The PRISMA guidelines were developed to help
improve the reporting of systematic reviews and meta-analyses, primarily in the context of
healthcare, and consists of a checklist of 27 items across the title, abstract, methods, results,
discussion and funding (see Liberati et al., 2009 for detailed information about how to report
on each item), as well as a four phase flow diagram. The PRISMA flow diagram should appear
in each systematic review and clearly outline the study identification, screening, eligibility and
inclusion processes, including reasons for study exclusion (see www.prisma-statement.org for
more information). Three separate searches were conducted on 14 December 2017, 31 July
2018 and 31 January 2019, to ensure that all relevant articles were included in the sample.
Therefore, the flow diagram for this review (see Figure 5) has been adapted to reflect the exact
process undertaken (from Brunton et al., 2012, p. 86; Moher et al., 2009, p. 8).
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3.1 Search Strategy and Selection Procedure

Whilst three reviews (Akecayir & Akgayir, 2018; Lo & Hew, 2017; Lundin et al., 2018)
purposefully avoided time limits in their search, in order to chart the development of flipped
learning across time, both Akgayir and Akgayir (2018) and Lo and Hew (2017) found that most
of the studies in their sample were published in 2015 and 2016, with Lundin et al. (2018) also
noting a substantial increase in 2015. Given that the book by flipping ‘pioneers’ Bergmann and
Sams was published in 2012, the decision was made to limit the search period to empirical
research, published in English between 2012 and 2018. Whilst two studies searched for
literature within eight databases (Lo & Hew, 2017; Tutlnct & Aksu, 2018), including ERIC,
one study limited their search to SSCI indexed journals in the Web of Science database
(Akgayir & Akgayir, 2018), and one chose Scopus (Lundin et al., 2018), as “it covers a wider
array of peer-reviewed references and is more multidisciplinary in character” (p. 5). Therefore,
the decision was made to include ERIC, Web of Science, Scopus, ProQuest, PsycINFO,
Teacher Reference Center and Education Source, which were also all found to be well-suited
to evidence synthesis, meeting all necessary performance requirements in a recent review
(Gusenbauer & Haddaway, 2019).

3.1.1 Search string

The search string (see Figure 3) focused on formal educational settings, K-12 and flipped
learning, using * for truncations. Given the complex nature of student engagement, it was
decided not to search explicitly for the term engagement, as important studies might have been
missed that focus on indicators of engagement, but which do not use the term (Bond et al.,
2020). Due to the large amount of flipped learning studies in the health sciences (e.g., Chen et
al., 2017), terms such as “medical school” and “dental education” needed to be added to the
search string as NOT items, in order to further refine the results.

Search terms

class* OR learn*®
AND

"K-12" OR kindergarten OR kindy OR "primary school" OR "middle school" OR "secondary
school" OR school OR "high school" OR "reception" OR "R-12" OR "junior primary" OR
"elementary school" OR "middle primary" OR "upper primary" OR "senior school"

AND

"flip* classroom" OR "flip* learning" OR "inverted instruction" OR "flipping" OR "flipped" OR
invert*

NOT

"higher education" OR universit* OR college OR undergrad* OR graduate OR postgrad* OR

"corporate training" OR "professional training" OR "vocational education” OR "adult education"
OR "medical school" OR "medical student" OR "dental education"

Figure 3. Search string

3.1.2 Inclusion/Exclusion criteria

The initial search yielded 949 records, which were imported into systematic review software
EPPI Reviewer!. 189 duplicates were then automatically removed, leaving 760 abstracts and
titles that were then screened, applying the inclusion/exclusion criteria (see Figure 4). Studies
were included if they reported on empirical research published between 2012-2018, written in
English, focused on any grade between kindergarten and Year 12, and explored flipped

L http://eppi.ioe.ac.uk/cms/Default.aspx?alias=eppi.ioe.ac.uk/cms/erd
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learning. Given the disparity that continues on the definition of flipped learning (see van Alten
et al., 2019), it was decided to include studies that used any form, including those that did and
did not use videos. The tools/technology used were then coded during data extraction.

Inclusion Criteria Exclusion Criteria
Published between 2012-2018 Published before 2012
English language Not in English
K-12/schools focused NotK-12
Flipped learning Not flipped learning
Empirical, primary research No student engagement

Indexed in ERIC, Web of Science, Scopus, No learning setting
ProQuest, PsycINFO, Teacher Reference Center, Description of a tool
Education Source Not primary research

Figure 4. Inclusion and exclusion criteria

Studies were excluded if they focused on other study levels (e.g. undergraduates), if they did
not use some form of flipped or inverted learning, if they only described or evaluated a tool, if
they were not undertaken within a learning setting (i.e. a formal class in a school), or if they
were not primary research (e.g. a systematic review). Studies were also excluded if they did
not explore or report on an aspect of student engagement, as per the indicators identified (see
Appendix B). Following the next two search iterations, 107 journal articles, book chapters,
dissertations, conference papers and other grey literature were included for synthesis (see
Figure 5 and Appendix G for a list). Studies that were excluded on quality included those that
did not give enough information about sample size or study design, or that contained
inconsistent information.

3.2 Data Extraction

In order to extract article data, the coding system developed and used by Bond et al. (2020)
was slightly modified?, in which inter-coder reliability was high. Codes included article details
(e.g. publication and country of authors), description of the study sample (e.g. country, number
of participants, educational setting), study design (e.g. length, theoretical model), methodology
(approach, data collection and analysis), and the findings. In order to provide a more complete
overview of intervention studies included in the sample (see Hoffmann et al., 2015),
information pertaining to how ‘traditional’ learning environments are described in the studies
was also coded. Specific examples of engagement and/or disengagement were coded under
cognitive, affective or behavioural (dis)engagement, which were identified based on a previous
literature review (see Appendix B). In this way, the diverse complexity of each dimension
could be explored. The benefits and challenges of flipped learning were also coded as they
emerged in the articles. Whilst some people may consider achievement a form of engagement,
it is seen in this study as an outcome of being engaged, and therefore was coded separately. In
order to explore how technology was used and its link to engagement, any educational
technology tool was coded as they appeared, including specific Learning Management Systems
(LMS).

3.3 Data Synthesis

Due to the heterogeneity of the studies included in this review, owing in part to the complex
nature of student engagement, it was decided not to undertake a meta-analysis. Whilst it is
possible to conduct a statistical analysis of the achievement data, this is not the focus of the

2 See https://www.researchgate.net/project/Facilitating-student-engagement-through-the-flipped-classroom-
approach-in-K-12 for an open access copy of the full code set.
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research question guiding the present review. Therefore, a narrative synthesis of the
quantitative and qualitative data was undertaken, which is a valid method of analysing and
assembling evidence (see Petticrew & Roberts, 2006, Chapter 6). This method involves
tabulating the included studies (see Appendix G), to provide an overview of the study setting,
methods, participants, intervention, and study findings. However, as one table is not enough to
clearly summarise the results of such a large corpus, further tables are used throughout the text
(e.g. Table 4) to provide an overall summary of engagement and disengagement indicators, as
well as the benefits and challenges identified. This is then accompanied by a narrative
description, summarising the results under each (dis)engagement dimension. The results are
then discussed against the bioecological model developed by the author (see Figure 7), in an
attempt to identify recommendations for teachers and schools to successfully implement the
flipped learning approach, as well as to further expand our understanding of influences on
student engagement.

14 December 2017
936 records identified through search of ———»| 189 duplicates removed automatically in EPPI Reviewer from electronic databases |

electronic databases

13 records identified through hand searching

760
abstracts 524 excluded papers 59 duplicates
pap > 327 not on topic (e.g. not flipped learning, not student engagement)

and titles
screened 2 not in English

104 not K-12
32 net primary research (e.g. book review, systematic review)

236 potential includes

Vl' 3 duplicates

1 net on topic (e.g. not flipped learning, not student engagement)
5| 1notinEnglish

1 not K-12

2 net primary research (e.g. book review, systematic review)

search on 31 July 2018
33 extra potential includes 8 excluded papers

261 full papers
retrieved and
screened + 79
added on 31 Jan
2015

28 duplicates

234 excluded papers 71 no student engagement
23 not flipped learning

23 not primary research

4 notin English

24 not K-12

v

14 no learning setting
36 not empirical

1 article added 11 on quality

1 July 2019,
recommended
by peer

62 Journal Articles

107 included for 5 Book Chapters
synthesis <€ 26 Dissertations

9 Cenference Papers

5 Other Grey Literature

Figure 5. PRISMA flowchart (adapted from Brunton, Stansfield & Thomas, 2012)

4. Findings

4.1 Study characteristics

The 62 journal articles included in this sample were published in 42 different journals (see
Appendix D); 12 (29%) general education journals, 15 (36%) educational technology journals,
14 (33%) discipline specific (e.g., engineering education), one methodology journal and one
interdisciplinary journal. However, of the journals where multiple articles have been published
(n = 10), seven of them are educational technology journals, with the top three journals being
Educational Technology & Society (unfortunately no longer accepting submissions),
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Computers & Education and Journal of Computer Assisted Learning, and only one being a
general education journal (Teaching and Teacher Education).

Whilst Lundin et al. (2018) noticed a substantial increase in studies on flipped learning in 2015,
their review was heavily comprised of higher education studies, whereas studies in this K-12
review corpus saw an exponential rise in 2016 (n = 34), including seven doctoral dissertations.
However, there was a 26% drop in publications in 2017, with only three dissertations published
in that year, and a further 12% drop in 2018. Unfortunately Lundin et al.’s (2018)
comprehensive analysis did not go past 2015 to confirm this trend and, although Tutlincl and
Aksu’s (2018) review included 2017 and did show a slight drop, it was focused on research in
Turkey only. Further research could explore whether this is due to flipped learning being more
established and therefore having less novelty factor, or whether less educators are now using
the approach.

4.1.1 Geographical characteristics

Mirroring previous reviews (Lo & Hew, 2017; Lundin et al., 2018), the majority of studies in
this corpus were undertaken within the US (51.40%, n = 55), followed by Taiwan (9.35%, n =
10) and Hong Kong (7.48%, n = 8). Whilst this review includes 26 dissertations, 25 of which
conducted their research within the US, the percentage of studies undertaken in the US would
still triple that of the next country were these to be excluded. When viewing the research
contexts by continent, research in North America (54.20%) and Asia (25.24%) dominates, with
very little research being undertaken in other parts of the world, including none from South
America or the UK, and only one study from Africa, echoing previous research on the state of
K-12 research within the field of educational technology (e.g. Bond et al., 2019; Pérez-
Sanagustin et al., 2017).

4.1.2 Study design characteristics

4.1.2.1 Educational settings

The predominant educational setting was high schools, constituting 60.7% of studies (n = 65),
with very few studies investigating kindergarten (0.9%, n = 1) or primary school contexts
(14.0%, n = 15), reflecting prior educational technology (e.g., Pérez-Sanagustin et al., 2017)
and flipped learning research (e.g., Lo & Hew, 2017). Whilst nine (8.4%) of the studies did not
specify the type of school involved, they did all list the grades involved, and aside from one
study focused on Year 4 students, the rest were all Year 7 focused or above, adding further
weight to the high school trend. It should be noted that some of the studies included more than
one type of school.

4.1.2.2 Sample focus

Students were the focus of more than half of the studies (56.1%, n = 60), followed by a
combined focus on students and teachers (27.1%, n = 29). Surprisingly, only two studies
included parents as participants (D'addato & Miller, 2016; Howell, 2013) and only one study
included principals (Collins, 2015). Of the 91 studies that included students, the majority (73%)
included 100 or less participants, and often focused on one, two or three classes. Of the
quantitative studies that included students, 42% (n = 18) focused on 51-100 students, followed
by 26-50 (21%, n = 9) and 101-150 (16%, n = 7) students. Low participant numbers has been
a criticism of quantitative research within the field of educational technology (Pérez-
Sanagustin et al., 2017), and this is a consideration for future research on flipped learning.

Students of school age within this sample ranged from Year 4 to Year 12, with the most
frequently studied cohort being Year 9 students (32%), followed by Year 11 students (26%)
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and Year 8 students (22%). This is interesting to note, given Year 9 is a difficult stage for
adolescents, especially in the US - where the majority of studies were undertaken - as students
are entering high school for the first time, making the transition to more difficult subject content
and higher expectations (Cohen & Smerdon, 2009). As noted by Lo and Hew (2017), Year 4
is currently the lowest grade of flipped learning research including student participants.

23 studies (25%) included student participants across multiple year levels, with an even spread
across both middle and senior secondary year levels. Three studies did not mention, or were
unclear about which year level the students were in, however they did provide the students’
ages; two studies with 16/17 year olds (Al-Harbi & Alshumaimeri, 2016; Katsa, Sergis, &
Sampson, 2016) and one study with 14/15 year olds (Bhagat, Chang, & Chang, 2016).

4.1.2.3 Subjects

Reflecting prior flipped learning research (Lo & Hew, 2017; Lundin et al., 2018), STEM
subjects (including ICT) were the most frequently studied within the corpus (see Figure 6),
with Maths a particularly popular subject to research (38.3%, n = 41). 15 studies included
stakeholder perceptions within a variety of subjects, including Spanish, Swedish, Korean,
History and Science, although the majority of these multiple subject studies were focused on
teacher perceptions, rather than applications of flipped learning across subject content.

uSTEM
= Multiple
Humanities
m ESL/Foreign Languages
m English Language Arts
Chinese
® Health & PE

m Information Literacy Skills

Figure 6. Subjects by discipline area

4.1.2.4 Study length

Within the sample overall, 73% (n = 78) specified the study length, and of those, 90% were
studies that included students. Less than half (46%, n = 7) of the studies that focused on teachers
only, included details of study length. Most of the studies (62%, n = 48) were between 0-3
months long, with many studies focused on applying flipped learning in one or two units of
work. Studies that are shorter than one month invite the question as to whether there is a novelty
effect, which could affect the results (Lo, 2017). Another interesting finding was that, of the
26 dissertations in the corpus, 12 included studies that were at least three months long, with
eight more than 6 months long, and is a reminder that unpublished doctoral dissertations should
not be discounted as valuable research (Evans, Amaro, Herbert, Blossom, & Roberts, 2018;
Maynard, Vaughn, Sarteschi, & Berglund, 2014).
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4.1.2.5 Description of ‘traditional’ classrooms

Providing explicit details of interventions, including their state prior to implementation, is
crucial in order to ensure greater study validity and replicability (see Hoffmann et al., 2014;
Slavin, 2008). Of the 91 studies that included student participants, seven studies compared the
effectiveness of a specific type of flipped learning approach (e.g. an augmented reality-based
flipped approach, Chang & Hwang, 2018) compared to a more ‘conventional’ flipped approach
(as defined in the introduction), and one study compared the effectiveness of short versus long
videos when using the flipped approach (Slemmons et al., 2018). Of the 83 studies focused on
interventions using the conventional flipped approach, 55 studies (66%) provided a description
of the ‘traditional’ classroom, including 36 (43%) describing the traditional teaching approach
as direct instruction from the teacher during lessons, often involving ‘chalk and talk’ style
lectures (Olakanmi, 2017). Four studies included traditional classrooms that used problem-
based learning activities (e.g. Kostaris et al., 2017), one study included no opportunities for
peer instruction (Tsai, Shen, & Lu, 2015), and three studies used videos within the traditional
classrooms (Chen, 2016; Perrella, 2016; Sezer, 2017). Only six studies (7%) gave explicit
details about the timing and content of traditional lessons (e.g., Bhagat, Chang, & Chang; 2016;
Chao, Chen, & Chuang, 2015; DeSantis et al., 2015), with Hodgson et al. (2017) using
behavioural observations within the traditional and flipped classrooms, in order to better
interpret their study results.

Controlling for pretest differences can help alleviate potential bias (Slavin, 2008), which 46
studies (43%) did, including 30 studies measuring the impact of flipped learning on
achievement (see Appendix H). In the absence of a pretest, particularly in the case of those
using qualitative methods, other information should be provided about the participants and the
context, to ensure transparency when interpreting results. To this end, seven studies (8%)
indicated that the students involved in flipped interventions had previously been exposed to the
approach (e.g., Hunley, 2016), alongside five studies that identified particularly motivated
student study participants (e.g., Weiss, 2018).

4.1.2.6 Technology used

The studies in this review used a range of technology when implementing the flipped learning
approach. Unfortunately, not all studies indicated the exact technology used. For example, they
may have reported the use of videos, but not specified whether they were made by the
classroom teacher or whether they were made by others, or they may have mentioned an LMS,
but not specified which one was used. This lack of research design information has been
reported as a problem in empirical research by other reviews (e.g. Lundin et al., 2018), and can
affect study reproducibility and applicability to other contexts.

Asin Lo et al.’s systematic review (2017), videos made by the teacher were the most frequently
used (57.9%, n = 62), whether done by screencast (e.g., Perrella, 2016), using Movie Maker
(e.g., Haglind, 2016), or simply the teacher standing in front of a video camera (e.g., Jong,
2017), with far less studies reporting the use of videos made by others (27.1%, n = 29), for
example on YouTube. The second most frequently used technology reported were self-
assessment quizzes (52.3%, n = 58), generally undertaken by students at home, and
predominantly using the quiz function in an LMS or Google Forms, followed by the use of an
LMS (51.4%, n = 55). The most frequently named LMS was Edmodo (11.2%, n = 12), followed
by Google Classroom and Moodle (both 9.3%, n = 10).
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In 84% of studies (n = 90), two or more types of technology were used to support flipped
learning. In order to understand how often tools were used together (see Table 1), the formula
used in Bedenlier, Bond, Buntins, Zawacki-Richter & Kerres (2020, p. 130) was used:

In order to determine how often learning scenarios occurred together, the number of
common occurrences (p4g)were calculated relative to the maximum possible number
of common occurrences. In concrete terms, this means that in a contingency table, the
cell that indicated how often two learning scenarios occurred together is used
(A* AB*)and the number in this cell was determined by the smaller number of
respective learning scenarios (A A B). Expressed as a formula,

_ A"nB*
Pas = min{A, B}
Equation 1.

Only 57% of studies included quizzes where teacher-made videos were used, as opposed to
62% of studies that used videos made by others. This is quite surprising, given the finding by
Van Alten et al. (2019) that embedding quizzes was critical for the successful implementation
of a flipped classroom. Interestingly, 70% of studies used self-assessment quizzes where
Moodle was employed as the LMS, as opposed to studies using Google Classroom (40%), and
only 62% of studies using an LMS of any kind. This indicates that teachers may need further
professional development in the use of embedding quizzes into videos and/or the LMS, or
increased time to be able to embed such features (Lo & Hew, 2017).

Table 1. Co-occurrence of technology across the sample, in three or more articles

S S ¢ L, 8 5 & < 8 28 2 z2zes %
§ & £ 3 3 %3 3 ¢ £ §F g 82§58 g
s s 5 e > “ 70 w
Total 62 29 20 55 58 18 17 10 12 10 10 8 5 3
Videos (teacher) - 0% 40%
Videos (others) 0% 10% 38% 0% 0%
Videos (?) 10% | 40% 0% 0% 0%
LMS 0% 0% 80% 100%
Quizzes 40% 100%  80% 100%
PowerPoint 18%  40% 17%  40% 10% 25% 20% 0%
YouTube 25% 20% 20% 13% 20% 0%
Khan - 20% 0% 0% 0% 0%
Edmodo 0% 0% 13% 0% 0%
Google Classroom 10% 25% 20% 33%
Moodle 0% 0% 0%
Google Forms 20% 33%
Google Docs 33%
Edpuzzle

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom
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4.1.3 Methodological characteristics and measurement of engagement

44 studies (41%) employed quantitative methods, 32 studies (30%) used qualitative methods
and 31 studies (29%) used mixed methods, reflecting the findings by Low and Hew (2017) and
Lundin et al. (2018). The most frequently used method were quasi-experimental studies (36%,
n = 39), comparing a ‘traditional’ face-to-face classroom with a class using flipped learning
methods, such as the study of two Year 11 engineering classes by Chao, Chen and Chuang
(2015), or studies implementing the flipped approach with no control group (e.g., Kong, 2015).
23 studies (21%) used an action research approach, 13 studies (12%) were case studies, and 11
(10%) were experimental/RCT studies. Given the preponderance of quantitative studies, it is
then unsurprising that the most frequently used data collection tool were surveys (68%, n =
73), followed by interviews (48%, n = 51) and ability tests (45%, n = 48). Given prior calls for
further qualitative research when investigating flipped learning (e.g. Lundin et al., 2018), and
in educational technology research in general (e.g. Pérez-Sanagustin et al., 2017), it is
unsurprising that other qualitative data collection methods were used less frequently, such as
observations (30%) and focus groups (21%).

In order to gain further insight into how student engagement was measured in studies
investigating the flipped learning approach in K-12, the method used by Henrie et al. (2015)
was followed (see Table 2). As in that review, student experiences of the flipped approach were
measured in a number of ways, from self-report surveys to interviews and counts of student
behaviour. In contrast to the Henrie et al. (2015) study, only 19% of studies used a single form
of measurement, with 81% (n = 87) using at least two methods. The most frequently used
combination of measurements were surveys and ability tests (34%, n = 36), followed by
surveys and observations (20%, n = 21) and surveys and focus groups (19%, n = 20).

Despite the lower number of qualitative studies in this sample, the number of qualitative
measures used were reasonably high (74%, n = 79) using Henrie et al.’s (2015) method. This
is likely due to some studies employing qualitative measures, whilst using an overall
quantitative approach and methodology (e.g., Jo, Jun, & Lim, 2018). Of the 73 studies that used
surveys, 63 (86%) included quantitative questions, for example using a Likert scale (e.g.
Barlow & Fleming, 2016), whilst 28 (38%) included open-ended qualitative questions (e.g.
Graziano & Hall, 2017).

Table 2. Distribution of engagement measures used

Measures Description Frequency
Quantitative self-report Questionnaires/surveys or scales with quantitative items 59%
Qualitative measures Measures that assessed engagement qualitatively, often 74%

through interviews, open-ended survey questions, focus
groups or observations

Quantitative observational Observation that measured the frequency of behaviour, 18%
measures or log data
Other Including assessment performance and ability tests 60%

Of the quantitative self-report surveys, 26 (41%) included named surveys that were used or
adapted to measure engagement or aspects thereof (see Appendix F). In total, 22 named surveys
were used, with the Instructional Materials Motivation Survey (Keller, 2010) the most
frequently used.

4.2 Defining student engagement in flipped learning research

As in other reviews on educational technology and student engagement (Bond et al., 2020;
Henrie et al., 2015), only 13 studies (12%) in this corpus gave a definition of engagement (see
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Table 3), which is now considered vital for any research investigating the construct (Boekaerts,
2016). Whilst the search string used in this review did not include the term ‘student
engagement’ or engagement terms specifically, and it is possible that the authors of studies in
this sample might not have considered that the phenomenon under investigation was a
component or indicator of student engagement, the term ‘engagement’ occurs within 23 (21%)
of the study titles and abstracts alone.

Of the studies that did give a definition, five defined engagement using three dimensions of
engagement, namely either social or affective, cognitive and behavioural. The majority of
studies defined engagement from a behavioural perspective, as active involvement or
interaction with either content or learning, staying on task, exerting effort or energy, with one
study (Bergstresser, 2017) taking an affective definition and one study (Hodgson, Cunningham,
McGee, Kinne, & Murphy, 2017) a combined behavioural and cognitive definition.

Table 3. Definitions of student engagement within the corpus

Definition of engagement Study Authors cited
Social, affective, cognitive or Abdelrahman, Dewitt, Alias, & Fredricks, Blumenfeld, & Paris,
behavioural dimensions Abdul Rahman, 2017; Lo, 2017; 2004; Reeve, 2013; Willms, Friesen,

Moran, 2018; Moran & Young, & Milton, 2009
2014; Muir & Geiger, 2016

Interaction Caverly, 2017 Mullis, Martin, Foy, & Arora, 2012

Active involvement Aycicek & Yelken, 2018; Collins, Danielson, 2007; Jimerson, Campos,
2015; Speller, 2015 & Greif, 2003; Skinner, Kindermann,

& Furrer, 2009

Enthusiasm for learning Bergstresser, 2017 Martin, 2013

Constant effort to reach learning Durak, 2018 Abeysekera & Dawson, 2015

objectives

Physical & psychological energy Hodgson et al., 2017 Astin, 1984

Being attentive or staying on Leo, 2017

task

4.3 Theoretical frameworks used in K-12 flipped learning research

Mirroring prior educational technology research (e.g. Antonenko, 2015), only 42% (n = 45) of
studies in this sample used a theoretical framework. Whilst it has been recognised that there is
not currently a universally recognised framework for flipped learning (Turan & Goktas, 2016),
the Flipped Learning Network developed the Four Pillars of F-L-1-P (Flexible environment,
Learning culture, Intentional content and Professional educator) in 2014 (Flipped Learning
Network, 2014), which have been used to frame research design, results and discussion (e.g.
Muir & Geiger, 2016).

Of those studies that used a theoretical framework (see Appendix E), 37% (n = 16) grounded
their research in either a constructivist or social development theory approach, reflecting
flipped learning’s underpinnings (Bishop & Verleger, 2013). The next most used theory was
social cognitive theory, with these studies exploring student self-efficacy when using the
flipped learning approach.

4.4 Student engagement and flipped learning in K-12

The 107 studies in this corpus were coded on indicators of cognitive, affective and behavioural
engagement. Overall, 87 studies (81%) provided evidence of behavioural engagement, 79
studies (74%) resulted in affective engagement and 77 (72%) in cognitive engagement, with
61 studies (57%) resulting in all three engagement dimensions. The five most frequently cited
indicators of engagement were increased interaction with peers, enjoyment,

Page 15 of 53


mailto:melissa.bond@ucl.ac.uk

Melissa Bond (melissa.bond@ucl.ac.uk)

participation/involvement, increased interaction with teachers and increased confidence (see
Table 4).

Table 4. Top five engagement indicators across the three dimensions

Rank Behavioural Eng. n % Affective Eng. n % Cognitive Eng. n %

1 Increased interaction 50 47% Enjoyment 42  39% Positive self- 30 28%

with peers perceptions & self-
efficacy

2 Participation/involve 39 36% Positive interactions 25 23%  Self-regulation 25 23%
ment with peers

3 Increased interaction 37 35% Interest 23 21% Understanding 24 22%
with teachers

4 Confidence 33 31% Enthusiasm 15 14% Learning from peers 23 21%

5 Study habits / 21 20% Positive interactions 13 12%  Focus/concentrate 20 19%
Assuming with teachers

responsibility
Note. Eng. = Engagement

26 studies (24%) found that flipped learning enhanced engagement overall, but did not specify
which indicators and/or dimensions this referred to. These were coded separately to the other
indicators. For example, whilst Aycicek and Yelken (2018) used the ‘Classroom Engagement
Inventory’ developed by Wang et al. (2014) in their study of Year 7 English as a Second
Language (ESL) students, the results were presented as affective, cognitive or behavioural
engagement, with no indication which specific indicators were being measured, aside from
effort. However, whilst there was no significant difference between the experimental flipped
learning group and the control group, there was a rise in affective and cognitive engagement
post-test scores, which were higher than the control group. Another example is the study of
Year 4 ESL students in Malaysia by Teo and Sathappan (2018), whose Likert survey included
the statement ‘Flipped Classroom Approach is more engaging than the lessons I had before’,
to which 70% (n = 7) agreed and 30% (n = 3) strongly agreed. Qualitative studies were coded
engagement when students expressed statements such as "overall | feel more engaged in the
lesson and at the same time, (it) ignited my passion in studying hard for the subject" (Chan,
2016, p. 1304), or when teachers said something like “I cannot say that flipped learning has
been solely responsible for increased achievement, but | can say it has increased my student
engagement in my classroom which...has resulted in higher achievement” (Oyola, 2016,
p. 71).

In order to gain further insight into how various technologies used in flipped learning studies
are linked to engagement, a co-occurrence analysis was undertaken between technology and
the instances of overall behavioural, affective and cognitive engagement (see Table 5). The
analysis revealed that 100% (n = 10) of studies using Google Classroom, and 92% (n = 11) of
studies using Edmodo reported behavioural engagement, compared to only 70% (n = 16) of
studies that used other LMS. Videos that were created by other people, such as researchers or
YouTube clips, reported engagement across all three domains, slightly higher than that of
videos created by teachers. However, there were twice the amount of teacher-made videos, and
to gain a more nuanced understanding of the link between technology used in flipped learning
research and engagement, each domain requires individual analysis.
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Table 5. Relative frequency of studies using technology and student engagement domains

Videos  Videos Videos You Other .
(teacher)  (others) ) Tube Khan LMS LMS Edmodo GC Moodle  Quizzes

n=62 n=29 n=20 n=17 n=10 n =55 n=23 n=12 n=10 n=10 n =58

Behavioural
Engagement

Affective
Engagement

70% 76%

75% 76% 70% 90% 74%

Cognitive
Engagement

Note ? = uncertain origin; LMS numbers include those that used named LMS such as Google Classroom; Other LMS = LMS not including
Edmodo, Google Classroom or Moodle; GC = Google Classroom

69% 75% 65% 70% 69% 70% 70% 74%

4.4.1 Behavioural engagement and flipped learning

The most frequently reported dimension of engagement — but also arguably the most frequently
measured — was behavioural engagement, with 14 different indicators identified as a result of
flipped learning (see Table 4 for the top five). By far the most cited instance of behavioural
engagement was increased interaction between peers (47%, n = 50), with a number of studies
that used classroom observations within flipped classes reporting a significant increase,
compared to those using traditional methods (e.g., Chen, 2016; Johnson & Renner, 2012).
Students identified that flipped learning helped to improve how they participated within the
classroom (Abdelrahman et al., 2017; Olakanmi, 2017), including more equitable interactions
between students, with quieter students finding courage - and likewise being encouraged - to
engage in discussions (Collins, 2015; Grypp & Luebeck, 2015). Teachers found these peer
interactions particularly valuable, as they made student knowledge more visible (Backlund &
Hugo, 2018), including student use of subject-specific terminology (de Araujo, Otten, &
Birisci, 2017; Parham, 2018). Studies also reported increased collaboration occurring outside
of school, through social media, email or text messaging (Strohmyer, 2016; Wiginton, 2014),
with high school teachers in a three year study finding Google Docs to be particularly good at
facilitating within and between group discussions (Kong, 2015). An analysis of the co-
occurrence of behavioural engagement indicators and different technology used within the
sample (see Table 6) also revealed that LMS such as Google Classroom, Moodle and Edmodo
afforded increased collaborative opportunities between students, as increased interaction with
peers occurred in 60% of studies, as opposed to 26% (n = 6) of studies using another LMS (n
=23).

As reported in other reviews (Lo & Hew, 2017; Tutuncl & Aksu, 2018), flipped learning
promoted more active learning (participation/involvement) within the classroom, with teachers
reporting students coming to class prepared (study habits) and asking more questions as a result
of having seen the content prior to lessons (Bécklund & Hugo, 2018; Ronnebaum, 2018). One
Year 11 Engineering student explained that the flipped approach “made [him/her] feel like
learning, since [the students] are the focus of the class” and so they participated actively, rather
than “sitting there listening to what the teacher says” (Chao et al., 2015, p. 522). Teachers
reported students voluntarily re-watching videos, taking notes or searching for content
(Hodgson et al., 2017; Hulten & Larsson, 2018), with students who had been “used to [a]
passive learning attitude” (High school Maths teacher, Lo, Lie, & Hew, 2018, p. 161) starting
to ask questions and display curiosity (Yang, 2017). This also then fostered more responsibility,
as students became increasingly aware that active learning and participation meant needing to
“become a more independent person” (Year 11 student, Avery, Huggan, & Preston, 2018, p. 9)
and take ownership of their learning, with evidence of this even within a Year 4 Maths class
(D'addato & Miller, 2016).
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Table 6. Relative frequency of behavioural engagement indicators by technology (in three or
more articles)

Videos (T)
Videos (O)
Videos (?)
LMS
Other LMS
Quizzes
PowerPoint
YouTube
Khan
Edmodo
Google
Classroom
Moodle
Google
Forms
Google Docs
Edpuzzle

N
W
U1
o
=
S}
=
~
=
o
=
N
=
o
=
o
e}
3
w

55

(<23
N
N
©
N
o

Sum

Increased interaction
with peers
Participation/Involve
ment

Increased interaction
with teacher

22%

Confidence 9%
Study habits 23% 10% 18% 22% 18% 10%
Assuming . . ) . '
Homework 21% 24% 0% 15% 9%  19% 12% 0% | 25% 10% | 25%
completion

Time on task/staying 4500 o905 1005 150 9%  14% 17% 12% 20% 25% 10% 20% 0% 0% 0%
on task/perSIStence

QZEL”E% ?gfﬁefg 13% 14% 5% 4% 0%  10% - 12% 10% 17% 0% 0%  13% 0% 0%
Effort 8% 7% 5% 9% 4% 5% 5% 0% 10% 8%  20% 10% [Gavel 20% (339
Positive conduct 8% 17% 0% 13% 0% 9% 11% 12% 20% 250 10% 0% 0% 0% 0%
Attention/focus 5% 7% 10% 2% 0% 7% 5% 6% 0% 0% 0% 10% 0% 0% 0%
Interaction with 8% 10% 0% 5% 4% 7% 11% 12% 0%  17% 0% 0% 0% 0% 0%

content
Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers

include those that used named LMS such as Google Classroom

With more collaborative activities happening in the group space, and instruction moved to the
individual space, opportunities increased for students to interact with the teacher. Teachers
reported having more time to devote to individual students or small groups (Hunley, 2016),
with one Year 6 Maths teacher stating that “class time is more vibrant” (Ripley, 2015, p. 108).
In one classroom (Unruh et al., 2016), for example, the teacher was observed interacting with
15 out of 18 students during the lesson. This increased opportunity to talk to students and
provide formative feedback gave some teachers the feeling that they knew their students better
and knew “where they were academically” (Year 5 Maths teacher, Wiley, 2015, p. 64) as a
result. Students likewise felt that teachers were more accessible, with one Year 12 student
describing it as a change in culture, with a more equal relationship between the teacher and
students (Strohmyer, 2016). Interestingly, instances of increased interaction with the teacher
were slightly higher in studies where videos were created by someone other than the teacher
(52%), than when they were made by the teacher (42%). This could be due, however, to
students needing further guidance or clarification from their teachers, as the videos created by
others included different terminology or concepts than what they were used to (e.g., Ramaglia,
2015; Weiss, 2018).

4.4.2 Affective engagement and flipped learning
The flipped learning approach had a positive effect on 13 different indicators of affective

engagement in this corpus (see Table 4 for the top five). Of these, enjoyment was by far the
most cited affective indicator (39%, n = 42) and the second highest indicator overall. A lot of
this was due to the novelty of watching videos, described as fun and interactive in a number of
studies (e.g., Barlow & Fleming, 2016; Brooks & Weaver, 2017), with the co-occurrence
analysis revealing that students particularly enjoyed using Khan Academy, YouTube and when

Page 18 of 53


mailto:melissa.bond@ucl.ac.uk

Melissa Bond (melissa.bond@ucl.ac.uk)

teachers used PowerPoint to screencast their videos (see Table 7). Student enjoyment also
stemmed from working with peers (Olakanmi, 2017; Wiley, 2015), teaching self and peers
(Wiginton, 2014), using online collaborative tools such as Google Classroom (Strydom, 2017)
and doing homework at school instead of at home (Smith, 2016). In particular, students enjoyed
the freedom of being able to work at their own pace (Sharpe, 2016) and to be able to re-watch
videos as often as needed (Abdul et al., 2017). For some students, the approach reduced their
anxiety and stress (Carlisle, 2018) and increased their subject enjoyment (e.g., Esperanza,
Fabian, & Toto, 2016), with one middle school student stating that “in the flipped classroom, |
am different. | realised for the first time that learning was a pleasure” (Lee, 2018, p. 849).

Table 7. Relative frequency of affective engagement indicators by technology (in three or more
articles)

Videos (T)
Videos (O)
Videos (?)
LMS
Other LMS
Quizzes
PowerPoint
YouTube
Khan
Edmodo
Google
Classroom
Moodle
Google
Forms
Google Docs
Edpuzzle

Sum 55 18 17 10 12 10 10 8 5 3

Enjoyment 25% - 35% CHCZREI AN 330 EECICZINCIVAM 25% 20% = 33%

(o]
N
N
©
N
o
N
w
[$)]
o]

Excitement 8% 14% 15% 11% 9% 10% 6% 12% 10% | 25% 10% 0% | 25% 20% | 33%
Enthusiasm 15% 24% 15% 13% 4% 17% 11% 24% 10% [ 33% 20% 10% 13% 0% 0%
Pride 3% % 10% 7% 4% 7% 6% 12% 10% 17% 10% 0% 0% 0% 0%

Positive interactions

- 13% 21% 15% 16% 9% 9% 11% 12% 10% | 33% 20% 10%  25% 0% 0%
with the teacher
Positive interactions

- 21% 34% 20% 24% 4% 26% 33% 24% 30% 30% 25% 20%
with peers

Sense of wellbeing 6% 7% 10% 5% 4% 7% 11% 12% 10% 17% 0% 0% 0% 0% 0%

Positive attitude

. 11%  28% 0% 11% 13% 10% 6% 12% 20% 8% 20% 0% 13% 0% 0%
towards learning

Interest 13% 21% 30% 16% 22% 21% 11% 24% 0% 8% 10% 20% 13% 20% 0%
Curiosity 3% 3% 5% 4% 4% 3% 11% 6% 10% 8% 0% 0% 0% 0% 0%
Sees relevance 3% 3% 15% 7% 4% 5% 0% 0% 0% 0% 10% 20% 13% 20% & 33%
Satisfaction 6% 0% 15% 5% 0% 5% 0% 0% 0% 0% 10% 20% 0% 0% 0%

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom

An indicator particularly linked with enjoyment was positive interactions with peers, which
was coded in 23% (n = 25) of studies, and likewise the cognitive indicators learning from peers
and teaching self & peers (e.g., Cukurbasi & Kiyici, 2018). Students described the explanations
and support of their classmates as “one of the most helpful aspects of the flipped classes” (Al-
Harbi & Alshumaimeri, 2016, p. 68), as they could draw on the “’expanded brain power’ that
emerges from collaboration” (Grypp & Luebeck, 2015, p. 191). For some, this led to “a true
understanding of each other allowing [them] to work amongst each other even better” (Year 12
Social Studies student, Lazarus, 2018, p. 95), with noticeable improvements in classroom
atmosphere (Speller, 2015) and collegiality (D'addato & Miller, 2016). Frequently reported,
too, were positive interactions with teachers and strengthened attitudes towards teachers (e.g.,
Chao et al., 2015). Aside from a general teacher-student rapport (e.g., Speller, 2015), students
discussed how the flipped approach built trust in their teacher. One Year 11 student trusted
their teacher more as a result of the teacher-created videos “because she realised her teacher
was a real person outside of the school environment” (Avery et al., 2018, p. 12), and a Year 12
student realised that their teacher “expected [them] to be more responsible for the learning”
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(Strohmyer, 2016, p. 145), and the student then had to put their trust in their teacher’s faith,
that they had the ability to meet those higher expectations.

The variety of activities able to be undertaken within the classroom as a result of flipped
learning, as well as the videos, increased students’ interest in subject content and learning (Lee,
2018; Pengfei & Mingxuan, 2016; Song & Kapur, 2017), with one senior student stating “I
often find myself prioritising math over other subjects” (Chan, 2016, p. 1304). Flipped
classrooms that also utilised game-based learning were particularly interesting for students (Jo,
Jun, & Lim, 2018; Tao, Huang, & Tsai, 2017; Ye, Hsiao, & Sun, 2018), as was creating their
own videos for peers (Jong, 2017). Rontogiannis (2014) noted that, even though there was no
significant change in students’ grades in their study of Year 8 Science, student feedback via
open ended questions in surveys and informal discussions indicated that both their motivation
and interest had been increased, and the hands-on activities within the group space was “the
highlight of their learning” (p. 741). Had this study not included qualitative measures, this
affective engagement would have been disregarded, and the outcomes of the study might not
have provided the whole picture.

4.4.3 Cognitive engagement and flipped learning

Found slightly less in the studies in this review, cognitive engagement was coded through 12
different indicators (see Table 4 for the top five), with the flipped learning approach enhancing
positive self-perceptions & self-efficacy in more than a quarter of studies, and found in 50% of
studies using Google Classroom (see Table 8). Research reported enhanced student subject
self-efficacy (Abdelrahman et al., 2017; Chaipidech & Srisawasdi, 2016) and technology self-
efficacy (Chang & Hwang, 2018; Huang & Hong, 2016), with Hwang and Lai (2017) finding
that a flipped learning approach using an interactive eBook was more effective for students
with lower self-efficacy. Again, whilst some students did not obtain higher results in exams
using the flipped approach, they were “not disappointed” because they “became more
confident” and “more comfortable to pose questions to the teachers and friends” (Middle school
student, Lee, 2018, p. 850). There was, however, still quite a number of studies that reported
increased content understanding (e.g., Kong, 2015), even if only in one aspect or topic of
instruction more than others (e.g., Kirvan, Rakes, & Zamora, 2015).

With increased self-efficacy, also came increased self-regulation, which was an unanticipated
outcome for some teachers (e.g., Howell, 2013). Whilst it took time for students to become
familiar with the approach, gradually students increasingly developed more independent
learning skills and reflection (Kong, 2014), and realised that just watching the videos was also
not enough (Béacklund & Hugo, 2018). Parents noticed this increased independence in a study
of Year 4 Maths students (D'addato & Miller, 2016), with one parent commenting that flipped
learning “increases rigour and level of engagement” (p. 40), and 93% (n = 25) of students in
the study indicated that they would seek help from maths websites on their own first, if they
were having trouble with an assignment. However, Brooks and Weaver (2017) found a
pronounced variation in their Year 7 English Language Arts students’ ability to self-regulate,
with many students needing more scaffolding than was expected, and they question the
capability of middle school students to cope with the flipped approach as envisioned by
Bergmann and Sams (2012).
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Table 8. Relative frequency of cognitive engagement indicators by technology (in three or more
articles)

—~ ~ —~ %) = 8
£ o 0 s @ 5 @
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> > > (@] a o 8
Sum 62 20 20 5 23 5 18 17 10 12 10 10 8 5 3
Positive self-
perceptions & self- 21% 30% 27% 22% 28% 28% 29% 33% BEAE 20% 13%  20% @ 33%
efficacy
Self-regulation 27% 31% 5% 24% 30% 21% 28% 29% 2506 20% 10% 25% 0% | 33%
Understanding 21% 24% 20% 20% 22% 21%  33% 29% 17% 30% 10%  25% 33%
Learning from peers | 24% | 88%  20% 18% 9% | 28% | 39% 24% 30% 17% | 40% | 30% 200% | 33%
Focus/concentrate 19% 17% 20% 18% 17% 22% 17% 18% 20% 17% 10% 30% 0%  20% 0%
Critical thinking 8% 17% 25% 20% 26% 22% 6% 18% 10% 17% 20% 10%  25% [Tl 33%
Teachingself &peers  10% | 31%  10% 18% 17% 16%  28% 24% 30% 17% [40%) 10% 0% 0%
Deep learning 13% 14% 15% 13% 13% 16% 17% 18% 10% 17% 10% 10% 0%  20% 0%
Reflection 10% 10% 5% 4% 9% 3% 6% 0% 0% 0% 0% 0% 0%  20% 0%

Setting learning goals 6% 3% 5% 4% 4% 3% 0% 0% 0% 8% 0% 0% 0% 0% 0%

Preference for

9 0 0 0 0 9 0 0 0 0 0 0 0 0
challenging tasks 3% 3% 0% 2% 0% 3% 0% 0% 0% 0% 10% 0% 13% 20% | 33%

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom

20 studies found that students were able to better focus/concentrate as a result of flipped
learning. For example, in a two month quasi-experimental study of senior Maths students
(Katsa et al., 2016), an experimental group using the flipped approach (M = 4.31, SD = 0.47)
scored considerably higher than the traditional control group (M = 3.65, SD = 0.54) for
attention. In some cases, students found that it was easier to concentrate with the videos as they
were more engaging (Muir & Geiger, 2016) and they could watch them uninterrupted (Muir,
2016). However, in their large-scale two year study of middle school Science classes,
Slemmons et al. (2018) found that students were able to focus better with shorter (5-7 minute)
videos as opposed to longer (10-20 minute) videos, and this is an important consideration when
designing flipped materials.

Another particularly interesting finding was the high prevalence of critical thinking skills when
Google Docs was used. One example was a three-year study of junior secondary Integrated
Humanities students in Hong Kong (Kong, 2015). The teachers used the school LMS to
distribute readings and worksheets, and used Google Docs to facilitate group discussions, by
providing a template to organise and share information with their group, as well as with the
whole class. The students’ critical thinking skills grew in overall competency across the three
years, increasing their test mean score from 12.13 to 16.88, with a particularly high growth in
the second year of the study. The study revealed the importance of peer interaction, personal
learning prior to lessons, and teacher support, particularly through choosing and implementing
appropriate technology.

4.5 Student disengagement and flipped learning in K-12

Studies in this corpus were also coded on 22 different indicators of cognitive, affective and
behavioural disengagement. Overall, 36 studies (34%) resulted in behavioural disengagement,
34 (32%) in affective disengagement and 30 (28%) in cognitive disengagement, with 15 studies
(14%) indicating all three disengagement dimensions. The five most frequently cited
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disengagement indicators were task incompletion, frustration, unwillingness, confusion and
dislike (see Table 9).

Table 9. Top five disengagement indicators across the three dimensions

Rank  Behavioural Diseng. n % Affective Diseng. n % Cognitive Diseng. n %
1 Task incompletion 23 21%  Frustration 16 15% Unwilling 15 14%
Confused
2 Unfocused/inattentive 10 9% Dislike 14 13% Apathy 8 7%
3 Half-hearted 6 6% Boredom 8 7%  Opposition/Rejection 4 4%
Poor conduct
4 Distracted 5 5%  Worry/anxiety 5 5% -
5 Unprepared 2 2% Disinterest 4 4% -

Overwhelmed

Note. Eng. = Engagement

As in the case of engagement, there were three studies that specified overall disengagement,
but not the particular indicators, including the study by Aycicek and Yelken (2018) where,
whilst disengagement remained in the post-test (M = 6.0), the level for the flipped group was
lower than the traditional group’s post-test (M = 9.6) and lower than the flipped pre-test
disengagement score (M = 9.5). In Bergstresser’s (2017) study of Year 5-12 students with
dyslexia, Science students in the traditional classroom (M = 2.27) were more disengaged than
students in the flipped classroom (M = 1.85), whereas this was reversed in History, with
students in the flipped classroom (M = 2.74) more disengaged than students in the traditional
classroom (M = 2.51). In a study of Year 7 English Language Arts students (Moran, 2018),
which used the Motivation Strategies Learning Questionnaire (Pintrich et al., 1991), student
engagement decreased after a flipped unit in three out of four subscales; intrinsic motivation
(pre-test M = 4.63, SD = .98; post-test M = 4.39, SD = 1.18), extrinsic motivation (pre-test M
=5.58, SD = 1.03; post-test 5.06, SD = 1.18) and organisational strategies (pre-test M = 3.98,
SD = 1.20; post-test M = 3.54, SD = 1.32). However, when observed (following the three
dimensions of engagement) and interviewed, student perceptions of flipped learning “ranged
from expressing intense dislike of the method to enthusiastic support” (Moran, 2018, p. 10),
with slightly more students expressing a positive opinion rather than negative, giving further
weight to the need to use multiple methods of data collection when investigating student
engagement.

In order to provide further insight, a co-occurrence analysis was performed between technology
and the instances of overall behavioural, affective and cognitive disengagement (see Table 10).
The results reveal that, whilst fewer videos were made by others, they led to increased instances
of behavioural and cognitive disengagement than teacher-created videos. YouTube and Khan
Academy videos also led to increased behavioural and affective engagement.

Table 10. Percentage of studies using technology and student disengagement

Videos  Videos Videos You Other .
(teacher)  (others) ) Tube Khan LMS LMS Edmodo GC Moodle Quizzes

n==62 n=29 n=20 n=17 n=10 n=55 n=24 n=12 n=10 n=10 n=>58

Behavioural
Diseng.

47% 50% 30%

Affective
Diseng.

50% 50% 30%

Cognitive

0,
Diseng. 17%

24% 30%

27% 25% 30%

Note: Diseng. = disengagement; ? = uncertain origin; LMS numbers include those that used named LMS such as Google Classroom; Other
LMS = LMS not including Edmodo, Google Classroom or Moodle; GC = Google Classroom

Page 22 of 53


mailto:melissa.bond@ucl.ac.uk

Melissa Bond (melissa.bond@ucl.ac.uk)

4.5.1 Behavioural disengagement and flipped learning

Behavioural disengagement was centred on eight indicators (see Table 9 for the top five), with
the most prominent disengagement indicator by far being task incompletion. This related
primarily to students not watching videos (e.g., Weiss, 2018), and although teachers were
realistic that the flipped approach is “not magic pixie dust” (Year 8 Maths teacher, de Araujo
et al., 2017, p. 67) that will make students who never do homework, suddenly start doing
homework, it was still a source of frustration for teachers, after substantial time and effort were
spent creating them (Goodnough & Murphy, 2017). Some students stated that they did not see
videos as having the same level of importance as other forms of homework, such as worksheets
(Parham, 2018), others muted the sound and skipped through parts of videos (Sharpe, 2016),
and some students admitted that they were unfocused when watching videos, even when they
were only two minutes long (Cheung, Luk, & Jong, 2016). Interestingly, videos that were not
created by the teacher, were more likely not to be viewed (see Table 11). In order to try and
give students a sense of accountability, some students were required to complete tasks in
detention (e.g., Speller, 2015), others were not allowed to participate in certain group activities
(e.g., Shaffer, 2016), and some teachers embedded more self-assessment quizzes and games
(e.g., Collins, 2015), which was found crucial to the successful implementation of flipped
learning in a recent meta-analysis (van Alten et al., 2019).

Table 11. Relative frequency of behavioural disengagement indicators by technology (in three
or more articles)

- ~ ~ %) 2 8
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z zg g <4 £ 8 2 & ¥ F 62 s &6 8 =

> 5> 5 S S & s v
Sum 62 29 20 55 23 58 18 17 10 12 10 10 8 5 3
Task incompletion 45% ) 33% IR (0 10% 13%  20% | 0%
Unfocused/inattentive = 10% 14% 15% 15% 17% 9% 18% 20% 8% |20% 20% 0% [20% 0%
Half-hearted 5% 10% 10% 7% 13% 9% 17% 0% 0% 0% 10% 10% 13% [ 20% 0%
Poor conduct 5% | 14% 5% 7% 4% 9% 12% 12% 10% 0% [ 20% 20% 0% 0% 0%
Distracted 3% | 14% 10% 7% 9% 9% 0% | 18% 20% 8% 10% 0% 0% 0% 0%

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom

Within the group space, classroom observations revealed that some students struggled to stay
on task during activities and were inattentive or displaying poor conduct. Examples included
students not engaging in group work activities, with books closed and heads on desks (Johnson
& Renner, 2012), students preferring to work alone (Lo, 2017), students chatting and being
noisy with off-task behaviour (Della Sciucca & Fochi, 2016), and some instances of students
sleeping in class (e.g., Hunley, 2016). Students also reported difficulty in self-monitoring
procrastination and off-task behaviour at home, finding using mobile phones particularly
difficult when receiving frequent notifications or messages (Cheung et al., 2016), or trying to
stay focused when the lure of advertisements and other videos on YouTube is strong (Jo et al.,

2018).

4.5.2 Affective disengagement and flipped learning

10 affective disengagement indicators were coded (see Table 9 for the top five), with
frustration the most frequent. Students expressed frustration at not being able to log into class
websites (Smith, 2016), having people who are nowhere near as far ahead asking them
questions (Strohmyer, 2016), and finding it difficult when the teacher assigns videos created
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by someone else, but that do not align with class content or that are not in the method or style
that the teacher would normally use to present it (Ramaglia, 2015; Wiginton, 2014), as was the
case with 30% of studies using Khan Academy (see Table 12). Year 7 English students
expressed their dislike and frustration at the self-paced nature of the approach, as they were
overwhelmed with the amount of work they were expected to complete within a 13-day unit,
which included three videos and eight stations (Moran, 2018). One student commented:

During the flip, | felt as if I didn't have enough time to finish what I needed, so | felt
rushed. For this reason, I didn't really enjoy the flip and know | would have liked it
more if we had more time. (p. 11)

Table 12. Relative frequency of affective disengagement indicators by technology (in three or
more articles)

1%}
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Sum 62 20 20 5 23 5 18 17 10 12 10 10 8 5 3
Frustration T 4% 10% OIS 14% BN 6% 0% 0% 0%
Dislike 10%  10% 6% 10% 13% 0% 0%
Boredom 8% 10% 5% 9% 13% 5% 11% 12% 0% 0% 0% 0% 0%
Worry/anxiety 3% 7% 6% 4% 0% 5% 6% 6% 0% 0%  10% 0% 0% 0%
Disinterest 0% 7% 10% 4% 9% 3% 0% | 12% 0% 0% 0% 0% 0% 0% 0%
Overwhelmed 5% 0% 5% 4% 9% 2% | 11% 0% 0% 0% 0% 0% 0% 0% 0%
Anger 5% 3% 0% 2% 4% 3% 0% 0%  10% 0% 0% 0% 0% 0% 0%
Disappointment 3% 7% 0% 4% 9% 3% 6% 0% 10% 0% 0% 0% 0% 0% 0%

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom

Some students found taking control of their learning particularly stressful and overwhelming,
being introduced to new content outside of the safety of the classroom (Leo, 2017), with some
finding the requirement to use technology that was new to them (Hunley, 2016), and to ensure
that work was reviewed prior to the next lesson (Wang, 2016), particularly stressful. Other
students felt that their personal time was being further eaten into, with the impression that they
were being given more homework (Snyder, Paska, & Besozzi, 2014), and others being
frustrated that they were not being able to ask questions of the teacher when viewing videos or
content at home (Graziano & Hall, 2017; Moran & Young, 2014).

Students disliked flipped learning due to a number of reasons, but the quality, length and
authorship of videos were particularly influential on their perceptions of the approach
(DeSantis et al., 2015), with students finding watching similar videos boring (Jo et al., 2018).
Some students found the videos to be impersonal (Ramaglia, 2015), with lower-achieving
students in a Year 5 Maths class finding the videos more frustrating than higher achieving
students (Wiley, 2015). One Year 11 Liberal Studies student in Hong Kong also found that
being assigned English language videos to watch was demotivating, stating “it kills my interest
to learn” (Cheung et al., 2016, p. 637).

4.5.3 Cognitive disengagement and flipped learning

There were only four cognitive indicators of disengagement coded in this corpus (see Table 9),
with unwilling and confused equally as prevalent. Some students struggled to accept the flipped
learning format (Chen, 2016), with a number of studies reporting that students were unwilling
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to complete pre-learning tasks in the individual space (e.g., Cheung et al., 2016), with one
student suggesting that the approach was more appropriate for university students, not for those
in high school (Avery et al., 2018). Some students found that the approach would be alright if
only used for some of the time (Wang, 2016), and others suggested that flipped learning might
work for other subjects, but definitely not for the one they were in (e.g., Sharpe, 2016).
Surprisingly, a number of student comments expressed that they did not think that Maths - the
most frequently researched subject - was best flipped (e.g., Caverly, 2017; Hunley, 2016),
whereas teachers did (e.g., Hulten & Larsson, 2018), which could be an interesting area of
future focus.

A lot of student confusion came from misunderstanding video content (e.g., Weiss, 2018), and
then not being able to ask questions of their teacher immediately (e.g., Graziano & Hall, 2017),
although this was more related to videos created by others (see Table 13). A student in Jong’s
(2017) study of Year 11 Liberal Studies, said that their small group overcame these
misconceptions by discussing them with the teacher in the next available lesson, and by the
teacher providing them with alternative ways to explore the issue. In a middle school study
(Collins, 2015), another teacher realised that they had to explicitly model to students how to
take notes and annotate them with questions, so that the students could follow them up with
the teacher in the next lesson.

Table 13. Relative frequency of cognitive disengagement indicators by technology (in three or
more articles)
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Unwilling 25% 25% 22% 0% 8% 0% 0% 0% 0%
Confused 20% 20% 25% 1%  12% 8%  10% 8% 0% 0%
Apathy 6% 0% 9% 13% 9% 6% 6% 10% 8% 10% 10% 13% 0% 0%

Opposition/Rejection 3% 3% 0% 2% 4% 7% 6% 0% 0% 0% 0% 0% 0% 0% 0%

Note. Videos (T) = videos made by the teacher; Videos (O) = videos made by others; Videos (?) = Videos of uncertain origin; LMS numbers
include those that used named LMS such as Google Classroom; Other LMS = LMS not including Edmodo, Google Classroom or Moodle

5. Discussion and Recommendations

5.1 Flipped learning and student engagement

By using a comprehensive definition and understanding of engagement (Bond & Bedenlier,
2019), this study found that the flipped learning approach positively affected at least one
dimension of student engagement in 93% (n = 99) of studies. Positive collaboration, as well as
peer teaching and learning, were particularly encouraged through the approach, as were
increased enjoyment, participation, and improved student-teacher relationships. However, 50%
(n =54) of studies did show at least one facet of disengagement, and it is to how the approach
can be more successfully implemented, alongside application of the approach in a wider variety
of studies and contexts, that research must turn. The results of this review are now discussed
against the bioecological model of influences on student engagement (see Figure 7) developed
by the author, in an attempt to identify recommendations for schools to successfully implement
the flipped learning approach, and to further our understanding of influences on student
engagement. Please see Appendix | for a summary of recommendations.
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5.1.1 Macrosystem

Any school is impacted by wider state and federal governmental policies, including approaches
to digitalisation and internet infrastructure. For example, whilst the internet was generally
available at schools, issues of connectivity (e.g., Cukurbasi & Kiyici, 2018) and of websites
being blocked due to safeguarding firewalls or school policies were reported (e.g., Huereca,
2015), with a study from Hong Kong reporting that students who live in mainland China cannot
access YouTube videos (Yang, 2017), which impacted — and continues to impact - on the
efficacy of the approach. Schools and teachers, therefore, are encouraged to take these
limitations into consideration prior to implementing the approach, and alter policies and
curriculum design accordingly. Suggestions include downloading reading materials and videos
from third parties, and making them available offline via the school LMS, intranet or via a USB
stick from the teacher, as well as making computer labs available to families (Lewin & Luckin,
2010). However, whilst this review found that studies using videos recorded by others were
slightly more engaging overall (see Table 5) - although not in the case of Khan Academy - the
co-occurrence analyses of disengagement with technology revealed that videos recorded by
others were more likely to lead to task incompletion, boredom, dislike and confusion. Previous
reviews (e.g., Akgayir and Akgayir, 2018) have also found that video quality is an ongoing
impediment to engagement, with studies within this review finding that videos recorded by
others lacked personal connection (e.g., Parham, 2018) or used different concepts than those
of the classroom teacher (e.g., Manjanai & Shahrill, 2016). Therefore, schools are advised to
provide extra support and resources to teachers, to enable them to record their own videos,
thereby avoiding some of the restrictions imposed at the macro level.

With previous reviews (e.g., Akcayir and Akcayir, 2018; Lo & Hew, 2017) finding that
adequately preparing units for flipped learning instruction a very time-consuming task for
(first-time) teachers, it might also be pertinent for government policies to enact change,
ensuring pre- and in-service teachers receive adequate professional development, as well as
reductions in teaching (contact) time, to prepare their resources (Orr, Rimini, & van Damme,
2015). This is currently being argued in South Australia, for example, by the Australian
Education Union:

If the department is serious about teachers implementing individualised learning
programs, such a change in pedagogy requires a new understanding from the
department that 20th century staffing levels won't satisfy 21st century pedagogy...
The department asserts that in recognition of the pressure of workload, the Offer
contains a reduction of face-to-face teaching time for leaders. It's a fallacy that all
leaders will receive a reduction as this only applies to schools with fewer than 160
students. In proposing this solution to workload, which the AEU accepts, it should be
extended to all leaders and teachers. (AEU [SA Branch], 2019, emphasis in the original)
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Figure 7. Revised bioecological model of influences on school student engagement, adapted
from Bond (2019, p. 1305) and Bond & Bedenlier (2019, p. 5)

5.1.2 Exosystem

The majority of disengagement coded in this review centred on students being unwilling or
unable to engage with the approach, particularly through technology issues, or a disinterest or
inability to watch videos or complete work set for the individual space. Some of this
disengagement could be avoided, however, if teachers, schools, families and students are well-
prepared and well-informed about the approach, which was strongly expressed by teachers
(e.g., Huereca, 2015; Weidmann, 2018) and researchers (e.g., Durak, 2018; Smith, 2016) in
this review. This could take the form of joint parent/teacher professional development
workshops on flipped learning (see e.g., Willis, Povey, Hodges, & Carroll, 2018), so that
families and schools can work together to learn how best to implement the approach (Pushor
& Amendt, 2018). It is also strongly recommended that schools across communities work
together, including feeder schools, to better prepare students and help alleviate some of the
problems that students face with self-regulation once they get to middle school (Brooks &
Weaver, 2017), as well as developing stronger flipped learning communities of practice
(Huereca, 2015; Pearson, 2012; Weidmann, 2018).

Increased attention should also be paid to school professional development (PD) policies, to
enable teachers to undertake not only flipped learning PD, but also using technology for
teaching and learning in particular, irrespective of which faculty they teach in (Bond, 2019).
As found in 14.08% of studies in the review by Akgayir and Ak¢ayir (2018) - the most frequent
challenge mentioned in that study - the flipped learning approach is time consuming for
teachers, with 20% of studies in the present sample identifying that it creates more work for
teachers. Teachers found creating videos and content ahead of time to be particularly taxing,
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with one high school Chemistry teacher saying “There is no shooting from the hip in a [flipped
classroom]. That first year is so much work!” (Hunley, 2016, p. 80). One Mathematics teacher,
for example, discussed having to practice solving equations prior to filming videos, to ensure
that videos would flow and be kept short enough to maintain student attention (Snyder, 2017),
and another teacher attributed the length of time it took to make videos, to trying too hard to
make them perfect (Weidmann, 2018). Rather than teachers having to learn new skills and
solve technical problems along the way (e.g., Shaffer, 2016), deliberate, supportive,
collaborative and ongoing PD could help alleviate some of these implementation issues
(Tondeur, van Keer, van Braak, & Valcke, 2008).

Based on the results of this review, schools are also encouraged to consider widening
technology policies, to include collaborative technologies such as the use of Google Docs or
other collaborative brainstorming tools, to facilitate increased interaction with peers and critical
thinking skills. This could potentially lead to more equitable interactions in the classroom
(Collins, 2015; Grypp & Luebeck, 2015), increased homework completion, participation and
effort. However, it is recognised that some countries have strict data protection laws that do
not allow the use of cloud based services, for example the recent banning in some German
states of Microsoft Office 365 (Der Hessische Beauftragte fur Datenschutz und
Informationsfreiheit, 2019). Therefore, schools should endeavour to choose approved LMS
that have similar collaborative functionality.

5.1.3 Mesosystem

Digital equity is an ongoing societal issue that has a huge impact on pedagogical approaches
that use technology (Selwyn, 2017), with middle schools teachers (M = 4.40) in a US study
agreeing significantly more than high school teachers (M = 3.70) that access to technology
required outside of school made using the flipped approach difficult for students (Gough et al.,
2017). Limited or no access to devices such as computers and smart phones was mentioned in
a number of studies (e.g. Abdul et al., 2017), and internet access is also an issue, with one Year
9 student commenting that “some people don’t have Internet and can’t always stay after so they
get in trouble for not doing their homework™ (Snyder et al., 2014, p. 314). It is therefore vital
that schools conduct a needs analysis (Education Endowment Foundation, 2018) and that
multiple methods to access technology are provided, at school and at home (Collins, 2015;
Howell, 2013; Shaffner & Hyland, 2017). Organising loan equipment for students to take home
might be one possible means to assist families who cannot afford to purchase a device
(Hohlfeld, Ritzhaupt, & Barron, 2010). As the studies here show, digital equity remains a
contemporary challenge even for developed nations.

5.1.4 Microsystem

5.1.4.1 Teacher

The teacher plays a crucial role in developing student engagement through a number of
influences (Quin, 2017; Zepke & Leach, 2010), such as their ICT skills and knowledge, and
their use of technology both inside and outside the classroom (see Figure 8). This review found
that it is important that teachers first understand flipped pedagogy, through both pre- and in-
service PD, as well as through wider reading (Cheung et al., 2016; Collins, 2015; Sezer, 2017).
By drawing on academic literature, Lo (2017) suggests that teachers will be able to make
themselves aware of the challenges of the approach, prior to implementation. This, however,
requires access to academic journals that they may no longer possess. Therefore, teachers are
encouraged to enquire into Alumni access to their university library, to engage in professional
networks on social media (e.g. Twitter via #EduTwitter, #flippedlearning, #FLN), to undertake
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PD on flipped learning, and to join a teachers association, which can provide access to a range
of resources, events and networks.

The results of this review confirmed that of others (Lo & Hew, 2017; Lundin et al., 2018), that
flipped learning can promote a more equal relationship between the teacher and students (Muir,
2016; Strohmyer, 2016), ranked the third highest benefit of flipped learning across the studies
(36%, n = 39). This included improved attitudes and rapport (Chao et al., 2015; Speller, 2015),
as well as building trust (Avery et al., 2018), through more one-on-one time in the group space
and increased formative feedback (e.g., Backlund & Hugo, 2018). One teacher in Sweden
described it thus:

We have much better interaction in the classroom, where I am not some sort of
omniscient person but instead we can actually work together towards common goals
where | get to be a part of the work instead of someone who stands there communicating
knowledge (Hulten & Larsson, 2018, p. 438).

Aside from stronger relationships leading to teachers knowing their “students forward and
backwards” (High school Science teacher, Weidmann, 2018, p. 102), the flipped approach
enabled a more even power dynamic, where students recognised that teachers were also
learning to use a new approach, with one Year 11 student feeling that “[teachers] can sort of
relate to us more” as a result and that the videos they create make them seem “more of a person
in general, not just a teacher you have at school” (Avery et al., 2018, p. 12). For educators new
to the flipped learning approach, the learning curve can be steep, however teachers reported
improved technology skills and self-efficacy (Goodnough & Murphy, 2017), increased and
enhanced professional reflection (Backlund & Hugo, 2018), and a confidence to step out of
their comfort zone to show a “willing[ness] to model to students that it’s not going to be perfect
for [the teacher] or for them” (Senior Biology teacher, Pearson, 2012).

Feedback

Presence Support
Professional Time
networks invested
_ Teacher _
Professional ICT skills &
development knowledge
Content Technology
expertise acceptance

Prior ICT Use of
experience technology

Figure 8. Teacher influences on student engagement, adapted from Bond & Bedenlier (2019,
p. 8)
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In order to facilitate continued teacher presence in student learning, and to enhance
engagement, it is important for teachers to create videos themselves where possible, rather than
relying on videos from other sources, as this can impede student engagement and understanding
of the materials, and lead to students not watching them (Moore, Gillett, & Steele, 2014; Muir
& Chick, 2014). Teachers should not worry if they make mistakes during videos, rather they
should just keep filming, as this reflects everyday classroom situations and makes them more
relatable (Huereca, 2015; Weidmann, 2018).

5.1.4.2 Curriculum/Activities

Given the vital learner-content relationship in promoting student engagement (Xiao, 2017),
consideration should first be given to which units lend themselves best to flipping (Bécklund
& Hugo, 2018; Brooks & Weaver, 2017; Huereca, 2015). It is important not to overwhelm
students with videos and worksheets, as this can lead to disengagement (Moran, 2018), and to
ensure that any video content aligns with class instruction (Wiginton, 2014) (see Figure 9).
Providing a recap of videos prior to beginning collaborative activities in the group space can
lead to enhanced engagement (Grypp & Luebeck, 2015; Parham, 2018; Smith, 2016), although
this could also be used in conjunction with pre-class quizzes to help keep students accountable
(Hodgson et al., 2017). Furthermore, given the important role of peers and collaboration in
facilitating engagement, having students create their own videos for their peers could be an
authentic and meaningful activity (Jong, 2017). Studies using game-based learning found that
student engagement was particularly heightened (e.g., Jo, Jun, & Lim, 2018), and Rontogiannis
(2014) found that hands-on activities in the group space were particularly important for
motivation and interest.

Quality

Reinforce Design

Alignment Curriculum/ Challenging

Activities
Collaborative/ Useful/
Hands-on Authentic
Use of
technology Relevant

Figure 9. Curriculum/activity influences on student engagement, adapted from Bond &
Bedenlier (2019, p. 9)

5.1.4.3 Technology

Student engagement is influenced by a variety of factors when using technology (see Figure
10). The results of this review indicate that employing an LMS that offers collaborative
opportunities between the teacher and students, as well as with peers, will lead to enhanced
engagement. All three named LMS (Edmodo, Google Classroom and Moodle), however,
outperformed other LMS systems across the three engagement dimensions, and therefore
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serious consideration should be given towards employing the use of more social tools,
including Google Docs. Video quality has also been raised as a serious challenge when
adopting the flipped approach (e.g., Ak¢ayir & Akcayir, 2018), therefore by keeping them short
(less than 10 minutes), concise and clear (Slemmons et al., 2018; Weidmann, 2018; Wiley,
2015), and including questions, either as accompanying or embedded quizzes, or as guides for
discussion during the next lesson, students are more likely to successfully engage with the
content (Webel, Sheffel, & Conner, 2018). Whilst it is also advisable to use videos created by
others to supplement learning, such as YouTube or Khan Academy, as they are particularly
linked to enjoyment, they should be used sparingly as they can lead to disengagement. If using
YouTube, consider embedding videos within a website or downloading the videos to watch
offline, to eliminate distractions and make them more accessible. Likewise, device
appropriateness was also mentioned, in particular in regards to the size of mobile phone screens
to read text (Cheung, Luk, & Jong, 2016), therefore it is important for teachers to ensure that
appropriate software is used if embedding questions or text in flipped content, and that videos
and lesson content are available in multiple formats (e.g. on USB, school intranet and on
external websites) and in multiple places (e.g. various devices within the classroom, school
library and compatible devices at home where possible).

Access to
technology
Content

length Usability

Collaborative Le arnin g Design
environment
and
i technolo gy CCeSsibilie,

Technology

Supportive .

Sense of
community

Figure 10. Learning environment and technology influences on student engagement, adapted
from Bond & Bedenlier (2019, p. 7)

5.1.4.4 Students

There are a range of internal psychosocial influences that influence student engagement (see
Figure 11), including their technology acceptance and their prior ICT experience (Moos and
Azevedo, 2009). Some students in this review struggled to get used to and accept flipped
learning, both the aspect of learning in the individual space, such as watching videos at home
(Chen, 2016), and active learning in the group space (Leo, 2017). A number of studies
discussed the initial period of adjustment needed for students to become accustomed to the
approach (e.g., Ripley, 2015), with one senior school Maths student describing it as “foreign
to [her] because in 13 years of school [she had] always been doing it type A” (Caverly, 2017,
p. 64). The approach was found particularly challenging for Year 4 Maths students (D'addato
& Miller, 2016), and they “needed more oversight and monitoring from both the teacher and
the parents” (p. 40). These studies confirm the need for an initial induction period and explicit
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guidance when introducing the flipped approach for the first time on how to learn
independently and as part of a group (Hunley, 2016; Schultz et al., 2014). Instructions on how
to take notes whilst watching videos, for example, was found particularly beneficial (Clark,
2015; Collins, 2015).

Motivatior
Approach
familiarity Interest
Health & .
wellbeing fekeniiiay
Self- Student ICT skills &
regulation knowledge
Self- Technology
efficacy acceptance
Personality Prior- L
2xperience

Figure 11. Internal psychosocial influences on student engagement, adapted from Bond &
Bedenlier (2019, p. 6)

5.1.4.5 Family

Family relationships affect student engagement in a number of ways (see Figure 12), including
student involvement with, attitude towards and use of technology (Krause, 2014; Stevenson,
2008). Parental involvement in their children’s learning tends to decrease by the time students
reach middle school (Oswald, Zaidi, Cheatham, & Brody, 2018), which can often be caused by
not having access to or not understanding assigned homework (e.g., Grant, 2011). Five studies
in this review reported strengthened relationships with families and heightened student
engagement as a result of flipped learning (Collins, 2015; D'addato & Miller, 2016; Oyola,
2016; Strydom, 2017; Webel et al., 2018). In a study of US middle school teachers and schools
leaders (Collins, 2015), teachers reported an increase in homework completion, which they
attributed to parental support at home. One teacher said:

The problem for parents is that they don't know how to do the math themselves, so they
could not really help the students. But, again, if you have those parents that are willing
to watch the video, building community at home, that has been an even more effective
method. (Collins, 2015, p. 66).

Primary school teachers in another US study (Oyola, 2016) found that the videos helped parents
better understand the curriculum and teacher methods, leading to strengthened support of the
approach and a more positive attitude from parents and from students, which “has impacted
how much students engage in and take from their learning opportunities” (p. 72). Therefore, it
is important to not only encourage parents to watch videos with their children (Howell, 2013),
but also to offer them opportunities to undertake professional development alongside teachers
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and to see flipped learning in action in classrooms (Goodnough & Murphy, 2017; Hunley,
2016). Videos could also be used to update families on their child’s progress (Huereca, 2015;

Oyola, 2016).

ICT skills &
knowledge
Engagement Technology
with content acceptance
Professional .
g Prior ICT
/ Personal Famll ;
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Parental
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& parent
engagement education

with learning
Relationships

Figure 12. Family influences on student engagement, adapted from Bond & Bedenlier (2019,
p. 11)

5.1.4.6 Peers

Collaborating with peers and building effective relationships — with or without technology —
has been found to be extremely important for student engagement (Lo & Hew, 2017; Nelson
Laird and Kuh, 2005; Zepke and Leach, 2010), and the results of this review concur (see Figure
13). Teachers described classrooms with increased collaboration and subject-specific
conversations (de Araujo et al., 2017; Moore, Gillett, & Steele, 2014), where students moved
desks to create group learning spaces (Duffy, 2016) and learned together “without fear of
failure” (Researcher journal, Howell, 2013, p. 102). Teachers often described their classrooms
as “more vibrant” (Ripley, 2015, p. 108) with active learning and increased noise, as students
engaged in discussing concepts, helping and teaching peers (Strohmyer, 2016; Weidmann,
2018), leading to deeper learning (Shaffer, 2016). Increased opportunities to collaborate with
peers was considered the most beneficial aspect of flipped learning across the studies (41%, n
=44), with Year 12 Calculus students in Grypp and Luebeck’s (2015) study describing in-class
collaborative activities afforded by flipped learning as allowing them to “gain clarity,
...[expand] brain power... and [help] get everyone on the same level of understanding” (p. 191),
and Year 9 Maths students in Clark’s (2015) study feeling that these types of group learning
opportunities had allowed them to develop teamwork skills, applicable to other subjects and
extra-curricular activities. In order to facilitate group discussions, interaction and engagement
both within and outside of the classroom, collaborative technologies such as Google Docs and
social media are encouraged (Kong, 2015; Strohmyer, 2016; Wiginton, 2014). Explicit
instruction in how to learn and interact within the group space is also recommended (e.g.,
Hunley, 2016).
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Figure 13. Peer influences on student engagement, adapted from Bond & Bedenlier (2019, p.
11)

5.2 Grounding K-12 flipped learning and student engagement research in theory

Henrie et al. (2015) stated that possibly the greatest challenge of studying and measuring
engagement was the breadth of understanding of the concept, with this review revealing that
only 12% of the corpus included a definition. Whether studies quote directly from seminal
works (e.g., Fredricks et al., 2004), or they come up with their own definition, grounded in
previous research (e.g., Bond et al., 2020), it is essential that researchers conceptualise what is
meant by engagement and make it explicit within their work (Appleton et al., 2008;
Christenson, Reschly, & Wylie, 2012), including which domains and indicators are being
investigated (see Appendix J for a summary of recommendations). Future research that goes
beyond easily observable indicators of student engagement is also particularly welcome, given
its complex nature, including how flipped learning affects cognitive and affective engagement,
but especially how it affects disengagement. Researchers are invited to use the indicators of
disengagement from this review, in order to further unearth difficulties associated with the
approach, and to help reach a greater understanding of how to more effectively implement
flipped learning.

Also important is for flipped learning researchers to frame their work within a stronger
theoretical base (Lundin et al., 2018), which is also reflective of current conversations in wider
educational technology literature (e.g., Castafieda & Selwyn, 2018; Crook, 2019; Hew et al.,
2019). Whilst there were slightly more studies in this review that were guided by a theoretical
framework (42%) than those in Lundin et al.’s (2018) with 35%, the lack of engagement with
educational theories is a concern (Crook, 2019), and one that should be addressed within future
flipped learning research. Researchers are therefore encouraged to use a theoretical framework,
such as the one used in this review, to guide their work. They are also strongly encouraged to
engage with wider literature on flipped learning and student engagement, prior to designing
new studies, including consulting previous systematic reviews and meta-analyses (e.g., Lo &
Hew, 2017; van Alten et al., 2019).
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5.3 Methodological and study design considerations in K-12 flipped learning research
Whilst the results of this review confirm that a large amount of research has been undertaken
within the US (Lo & Hew, 2017; Lo et al., 2017; Lundin et al., 2018), it has also uncovered a
variety of studies being undertaken within Asian and Middle Eastern countries. Still, this
indicates that there is much scope for further studies, particularly within the UK, Oceania,
Africa and South America, as “making direct comparisons across cultures is problematic and
thus we need to broaden the cultural contexts within which research on educational technology
is conducted” (Pérez-Sanagustin et al., 2017, A12). Further to this, whilst the majority of
research has been undertaken in high schools, with Year 9 students the most frequently studied,
followed by Year 11 and Year 8 students, there were some studies that did not indicate which
type of school they were conducting their research in, and others that did not state a year level,
or only stated one that was understandable within their own context. It is important for authors
to include as much information as possible, so that readers may understand the conditions under
which the research was conducted, to be able to gauge whether the results and
recommendations are valuable for their own situation (Hodgson et al., 2017; Lo, 2017; Slavin,
2008).

Student perceptions of or performance within flipped learning classrooms, were by far the most
researched, with only 14.2% of studies focusing solely on teacher perceptions, a mere two
studies including parent perceptions, and only one study including school leaders. Given the
influence that parents can have on student engagement, well-being and learning achievement
(Castro et al., 2015; Doctoroff & Arnold, 2017; Wong et al., 2018), and that there can often be
a disconnect between what schools think parents know about flipped learning and engage in,
and what they actually do (Bond, 2019), the lack of studies including parent and school leader
perceptions is a missed opportunity to gain a more holistic understanding of how the approach
affects the whole student, families and the school community. Likewise, further consideration
could be given to the number of participants included within studies and the length of time that
studies are undertaken, with the majority of research focused on one, two or three classes,
within one or two units of work. Whilst these are also valuable, multiple-class and longitudinal
studies could provide more insight into how the phenomenon affects student engagement and
performance over time, and within and between classes (Akcayir & Akgayir, 2018; Lo & Hew,
2017).

As with other reviews (Lo & Hew, 2017; Lundin et al., 2018), STEM subjects were the most
frequently researched (60%), with Maths by far the most studied (38.7%). Research was limited
across multiple subjects (14.2%), and studies focusing on Humanities and foreign languages
(aside from ESL) were particularly rare, although interestingly this matched some of the
discussion by both students and teachers on which subjects they felt were more appropriately
suited to the flipped approach (e.g., Hunley, 2016). Still, further research within non-STEM
subjects would provide more insight into how to use the approach effectively within those
subjects, as would the use of multiple means of data collection, including the use of qualitative
methods in particular (Lo & Hew, 2017; Lundin et al., 2018). Had some studies solely focused
on achievement or quantitative data, they may have missed out, for example, that students felt
more motivated and their subject and/or technology interest and self-efficacy had increased
(e.g., Rontogiannis, 2014). Given the difficulty of measuring student engagement, and
concerns over the rigour of students’ self-reported engagement (Hodgson et al., 2017), it is
therefore advised to combine a number of methods, which 81% of studies in this corpus did,
including interviews, observations and surveys, but also log data, which can help shine light
on aspects of engagement change over time (Henrie et al., 2015).
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6. Limitations

This review was limited to English-language research, published between 2012-2018, and
indexed in seven databases. Whilst the search included a substantial number of databases, as
opposed to similar reviews undertaken (e.g., Lundin et al., 2018), a number of other valuable
research published elsewhere, or in languages other than English, might have been missed. An
example of this is the Norwegian study by @sterlie (2018), which was initially missed due to
the inclusion criteria. Further, this may also help explain why there is such a focus on North
American and Asian research within this corpus. Therefore, future reviews should be mindful
of Western-biased searches, and seek to include research from areas previously considered
under-represented. For example, since this review was undertaken, the author has become
aware of African Journals Online (www.ajol.info), which indexes peer-reviewed African
journals from 32 African countries. Whilst the results here did reflect those in wider educational
technology literature (e.g., Bond, 2018; Bond et al., 2019), this database should be considered
a priority to include when searching for literature in future reviews. Another consideration
could be using tools to translate non-English articles. However, given the lack of linguistic
sensitivity of some translation tools (Hampshire & Porta Salvia, 2010; Nifio, 2009), great care
would need to be taken in selecting the appropriate tool, and in the interpretation of results.

7. Conclusion

This article reviewed 107 publications on the flipped learning approach within K-12 and, in
particular, focused on which indicators of student engagement and disengagement were
affected, leading to a revised bioecological model of student engagement. This review
identified that at least one dimension of positive engagement was found in an overwhelming
majority of studies, with peer collaborative learning and teaching, enhanced enjoyment of
learning, and positive peer and student-teacher relationships particularly positively affected,
and linked to the use of collaborative tools such as Google Docs and social LMS (e.g. Google
Classroom and Edmodo). There were, however, mixed findings in regards to student
perceptions of and performance using the approach, with half of the studies reporting some
form of disengagement, therefore recommendations from the corpus were provided to help
educators try and mitigate this. Despite this, a particularly interesting finding in a number of
studies was that, although student grades may not have improved, student attitudes, motivation,
interest, self-efficacy and overall engagement were nonetheless positively affected as a result
of the flipped learning approach.

This review also sought to identify whether a larger search strategy could locate literature that
previous reviews identified were missing, namely research undertaken in elementary schools,
non-STEM subjects, research across multiple subjects, longitudinal research, as well as
research undertaken within non-US contexts. However, the findings revealed that there are still
gaps in these areas, which may also indicate that the search strategy used may not have been
wide enough. Consideration should therefore be given to searching in an even wider number
of databases, including combing journals from underrepresented geographical or subject areas,
as well as a variety of national or institutional thesis repositories. Future research might also
investigate how an early and thorough education of students, parents, school leaders and the
wider school community about flipped learning, might affect the implementation of the
approach, including explicit instruction for students on how to collaborate and take notes
effectively, as well as how to learn effectively in the group space. It could also explore the
various ways that teachers try to ensure student accountability with the approach, and identify
which strategies are more effective.
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