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Abstract—The flipped classroom is considered an
instructional strategy and a type of blended learning instruction
that focused on active learning and student engagement. Over
the years, flipped classroom studies have focused more on the
advantages and challenges of flipped instruction and its
effectiveness, but little is known about the state of
self-regulation in flipped classrooms. This study investigates the
self-regulation strategies as well as the supports proposed for
self-regulated learning in flipped classrooms. Findings show
that relatively few studies have focused on self-regulated
learning in flipped classrooms compared to the overall research
and publication productivity in flipped classrooms. Also, the
existing solutions and supports have only focused on either
self-regulation or online help-seeking, but have not focused on
other specific types of self-regulation strategies. Our study
proposed some future research recommendations in flipped
classrooms.

Index Terms—Blended classrooms,
self-regulation.

learning, flipped

I. INTRODUCTION

The flipped classroom is considered an instructional
strategy and a type of blended learning instruction that
focused on active learning and student engagement. Flipped
learning has recently received a great deal of attention [1], [2]
and has arguably become the ‘new norm’ type of blended
learning. Students in the flipped classrooms are assumed to
be responsible for their own learning, at their own pace, prior
to their face-to-face classes [3], [4].

Teachers in flipped classrooms act as facilitators of the
in-class group discussions, to support and answer students’
questions, guide and facilitate the students towards ensuring
that students learn from different perspectives, rather than
transmitting knowledge directly [3], [5]. Flipped classrooms
are also known as inverted classrooms, 24/7 classroom and
reverse instruction due to reversal of the learning activities
from the typical blended learning instruction [1]. As such,
flipped classroom online component involves pre-class
online-based individual learning; and the face-to-face
component involves in-class interactive group learning [6].
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This rational behind flipped learning is to maximize the
face-to- face in-class for teacher-student interaction and to
provide students with personalized feedback on their learning
[1], [7]. Flipped classrooms enables students to engage and
participate within themselves as well as in-group learning
activities.

Flipped classroom type of blended learning involves
students in learning activities both in the face-to-face and
online components [8]. With every technology mediated
instruction, the online component (pre-class learning
activities as the case of flipped classrooms) are critical for the
success of the flipped type, as students must adequately be
prepared for prolific participation in the face-to-face session
[9]. Normally, students are required to watch the online
videos assigned prior to attending the face-to-face classes
where they engage in group activities and discussions with
their peers as well as the teacher [8].

Several and diverse sets of review studies have been
conducted on flipped classrooms e.g. [8], [10]-[13] Since
research in blended learning has shown that students’ level of
success lies in their ability to adopt the necessary
self-regulation strategy, it becomes important to understand
the exiting solutions, the efforts and the type of solutions that
researchers have been offering for improving self-regulation
behavior in blended learning environments. Self-regulation is
critical for all technology-mediated instructions and in
particular flipped classroom success due to the online
component and the support or complement that each of these
two components offer to one another [14]. Although
numerous studies have highlighted or reported on
self-regulation [3], [4]. Similarly, other reviews have focused
on the advantages and challenges of flipped instruction [2],
the effectiveness of flipped classrooms and recommendation
of practice in various disciplines [15]-[20], but the flipped
classroom literature is short in providing a clear picture of the
aspect of self-regulation. As such, this study aims to
investigate self-regulated learning in flipped classrooms.
This study intends to provide an overview of the current state
of students’ self-regulation in the flipped classrooms type of
blended learning, what self-regulation strategies have been
investigated and what supports or approaches have been
proposed for improving self-regulation in flipped classrooms
as well as the limitation of these approaches.

Il. BACKGROUND

Self-regulated learning is defined as “an active,
constructive process whereby learners set goals for their
learning and then attempt to monitor, regulate and control
their cognition, intentions and behavior, guided and
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constrained by their goals and the contextual features of the
environment”[20]. Over the years, self-regulation have been
researched and researchers have come up with various
self-regulated learning models (e.g. see [21]-[24]). [25]
classified  self-regulated  learning  strategies  into
motivation/affect, cognition context areas and behavior areas.
Motivational regulation includes intrinsic and extrinsic goal
orientation, self-efficacy, control belief, and text anxiety.
Cognitive and metacognitive regulation involves elaboration,
rehearsal, monitoring, organization, critical thinking and
planning, goal setting and task analysis. Behavioral and
contextual regulation involves time and study environment,
peer learning, effort regulation and help seeking.

In blended learning as well as its derivative - flipped
classrooms, students are required to self-regulate their
studying activities in their online component sessions. In
flipped classrooms, students are expected to engage in active
learning and preparedness before the face-to-face classes [26].
Yet, students are fond of devoting relatively less time and
adopting undesirable self-regulation strategies in this
component. Students are found to procrastinate their study
activities until the last moments or deadline. Self-regulated
learning involves the regulation of one’s emotion, cognitive
behavior and adopting the necessary and desirable skills
suitable for a learning experience. Students that can monitor
and regulate their moods, feelings and emotions would be in a
better position to control his/her behavior and consequently
their studying in online environments and would less likely
succumb to undesirable behavior such as procrastination [27].
For instance, students’ self-regulation behavior in pre class
component (online component of blended learning) of
flipped classroom involves adopting the necessary online
learning strategies and scaffolds such as online help-seeking,
proper time management, the ability to actively monitor
emotional states such as frustration, online discussions,
reading study materials promptly and not procrastinating
study tasks till deadlines.

I1l. METHODOLOGY
The following research questions were investigated for in
this study:
1) What self-regulation strategies have been investigated in
flipped classrooms?
2) What supports have been proposed to
self-regulation in flipped classrooms?

improve

A. Literature Search

Our literature search was conducted in three stages. The
first is to query the Web of Science database which is the
gateway for social science citation indexed articles (SSCI)
and science citation indexed (SCI). We adopted the search
string “(blend* learning OR hybrid learning OR flipped
learning OR blend* course OR hybrid course OR flipped
course OR flipped classroom™)”” adopted from the influential
studies of blended learning [14], [28], [29] which was keyed
into the advanced search option of Web of Science database.
The year range was specified from 2010 to 2019; furthermore,
articles were refined further by selecting social science
citation index (SSCI); and research area (Educational
Education Research, educational psychology research and
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educational scientific discipline) by adopting a similar
method of refinement from [2], [28], [29]. 1002 results were
obtained. In addition, we examined the titles, keywords and
abstracts of all the results focusing on self-regulation or
related terms such as (self-regulation, learning strategy,
Metacognition, rehearsal, elaboration, critical thinking, time
management,  effort management, help  seeking,
procrastination, peer learning, etc.).

Secondly, we also added five studies found from other
sources (Science Direct, Google Scholar) that are relevant
and that are not found in Web of Science database using
search terms “flip” and “invert”. The search was conducted
using a multiple combination of ‘inverted’ and ‘flipped” with
the Boolean operator “OR” for the reason that some authors
use the term “inverted classroom” interchangeably with the
term “flipped classroom,”

B. Eligibility Criteria

Third, we further refine our studies by adopting the
inclusion and exclusion criteria of the studies of [14], [28]:
selecting (a) articles that define flipped classrooms as a
combination of face-to-face and online interventions; (b)
self-regulation or its derivatives such as help seeking,
procrastination etc. in flipped classrooms must be the central
topic of the article, or in synergy with a related instructional
method e.g. [30]; (c) empirical studies; (d) articles must
mainly investigate educational aspects of flipped classrooms
in educational settings. The excluded articles involve those
that :(a) articles focusing solely on face-to-face aspects of
flipped classrooms; (b) book chapter reviews; (c)
non-English articles; and (d) articles in which the full text
was not available. A total of 14 final studies were finally
selected.

IV. RESULTS

We categorized the results into two: the studies that
investigate self-regulation in flipped classrooms, and the
studies that proposed solutions for self-regulation in flipped
classrooms to answer our research questions.

A. What Self-Regulation Strategies Have Been Investigated
in Flipped Classrooms?

Because, todays education involves the use of technology,
self-regulation has been a constant challenge that researchers
in various or all online learning instructions are constantly
battling with, due to the freedom, flexibility and authority
granted to learners in these environments. Researchers have
investigated and tried to understand various aspects and types
of self-regulated learning in order to offer solutions to combat
its negative effect and the drawback it renders to modern
education as a whole. From Table 1, the study of [6] aims at
determining the pedagogical impact of flipped classrooms
with reference to self-regulation for enhancing formative
learning outcomes. Results of the study shows that students
in flipped classroom apply their self-learned knowledge and
adopt better self-regulation strategies for their online
activities. The study of [31] explores study activities of
nursing students studying physiology in a flipped classroom
using digital tools of varied dimensions. The study found that
nursing students prefer using an external commercial website
resource for online materials and studying.
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TABLE I: SELF-REGULATION STRATEGIES THAT HAVE BEEN INVESTIGATED IN FLIPPED CLASSROOMS

Articles Aim Results
[3] To determine whether flipped classroom with | Findings of the study shows students ability to apply their self-learned
reference to self-regulation principles, is a knowledge prior to their face-to-face classes.
good pedagogy for improving formative
learning outcomes
[31] To explore study activities of students in a Students were more comfortable using resources from an external commercial
flipped classroom by the use of using various | website. As such, this finding could be arguably be related to students' need for
digital tools an autonomy;
Results show that nursing students” ability to perform self-regulated learning
could be affected by the adaptation to higher education. Secondly, students
that were able to handle stressful situations and students with high ability to
handle stressful situations looked to adopt more self-regulation strategies for
studying.
[4] To examine the relationships between three Results show that self-efficacy and online help seeking strategies were

key self-regulatory constructs — ‘self-efficacy, | significantly positively related to academic achievement in both the pre-class

prior domain knowledge and the use of and in-class flipped classroom components.

learning strategies’ with academic

achievement Students' self-efficacy in collaborative learning had a positive impact on their
use of help seeking strategies during in-class learning.

[32] To explore how the self-regulated learning The goal setting and planning, self-regulated learning, task strategies and help
skills of the students develop in a flipped seeking skills of the students were significantly greater high in in-class
learning environment in which problem-based | sessions. During the pre-class or online component, goal setting and planning,
activities were used. environmental structuring skills were significantly high, while time

management, monitoring help seeing, self-evaluation and self-efficacy skills
were moderate while monitoring skills was significantly lower

[33] To improve effective learning and teaching by | Learning strategy and cognitive style significantly affected students’
investigating the influence of cognitive style, satisfaction and learning performance. The peer-learning, interactive video
gender and different teaching strategies in the | and social management issues associated with group work improves student’s
flipped classroom motivation towards self-regulation

This was related and understood to students need for an
authority. Furthermore, findings show that nursing students’
ability to perform self-regulated learning could be affected by
the adaptation to higher education. Secondly, students that
were able to handle stressful situations and students with high
ability to handle stressful situations looked to adopt more
self-regulation strategies for studying. The study of examined
the relationships between academic achievement and three
key self-regulatory constructs - prior domain knowledge,
self-efficacy, and the use of learning strategies. Results of the
study shows that self-efficacy and online help seeking
strategies were significantly positively related to academic
achievement in both the pre-class and in-class flipped
classroom  components.  Students'  self-efficacy in
collaborative learning had a positive impact on their use of
help seeking strategies during in-class learning. The study of
[32] explore how the self-regulated learning skills of the
students develop in a flipped learning environment in which
problem based activities were. The study shows that the goal
setting and planning, self-regulated learning, task strategies
and help seeking skills of the students were significantly
greater high in in-class sessions. During the pre-class or
online component, goal setting and planning, environmental
structuring skills were significantly high, while time
management, monitoring help seeing, self-evaluation and
self-efficacy skills were moderate while monitoring skills
was significantly lower. The study of [33] aimed at
promoting more effective teaching and learning in the flipped
classroom by the influence of cognitive style, gender and
different teaching strategies in the flipped classroom.
Findings of the study shows that: Cognitive style and learning
strategy significantly affected students’ learning performance
and satisfaction in both the flipped and revised flipped
classrooms; the peer-learning, interactive video and social
management issues associated with group work improves
students’ motivation towards self-regulation.

850

B. What Supports Have Been Proposed to Improve
Self-Regulation in Flipped Classrooms?

Although flipped classrooms type of blended learning is
relatively new and has gradually gained attention, various
supports and investigations have been conducted to provide
students with a better learning experience through aiding
students to proper self-regulate and organize their learning
activities in their pre-class components (online), from Table
Il, the study of [34] designed a flipped learning system to
foster students self-regulation behavior and overall academic
satisfaction and performance. The approach resulted in
improving students overall academic performances
compared to normal flipped classrooms as well as equipping
student preparedness in their online components and
specifically for the face-to-face class sessions. The study of
[9] improves students self-regulation behavior in online
component by implementing a system consisting of out of
class learning system, a self-regulated monitoring system, a
teacher management system, and a database. The results of
this approach have shown that blended learning students are
better self-regulated and tailored their learning activities
accordingly. Third, a quasi-experimental design was carried
out to investigate the impacts of an ‘instant response system’
(IRS) on the students’ self-regulation, learning achievement,
learning satisfaction and self-efficacy.

Findings of the empirical study shows that the learning
achievement, self-regulation, self-efficacy and satisfaction of
the students who used with the proposed IRS system were
significantly better than the students that used the
conventional flipped classroom approach. Moreover, in the
“environment,” “task strategies” and “help seeking”
dimensions of self-regulation, the former had significantly
higher ratings than the latter [35]. One of the most common
approaches that blended learning considered in promoting
and improving students online help-seeking initiatives is
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through the use of online discussion boards and text
messaging to offer instant help as a form of feedback to
students. The study of [36], [37] scaffold students with
instant help for pre-class preparation. Furthermore, a
web-based help-seeking tool in a flipped classroom was
designed by considering some design principles such as
teacher support awareness, privacy concerns, peers’ help
seeking activities and social support promotion has resulted
in improving students online help-seeking initiatives [38].
The study of [39] initiated the use of learning analytics for
improving students self-regulation which supports students
in identifying strategies that can increase their academic

performance.

Another notable contribution that blended learning
researchers have offered in fostering and scaffolding blended
learning students to seek online help is through the use of
intelligent tutoring systems. Several studies over the years
have adopted the use of intelligent tutoring systems in various
domains to monitor support students studying activities in the
absence of a teacher - as ITSs mimic the role of a teacher. The
study of [40] supports students online help seeking initiatives
in flipped classrooms (out of their face-to-face) sessions
through intelligent tutoring systems which resulted in
positive students’ outcomes.

TABLE Il: SUPPORTS PROPOSED FOR IMPROVING SELF-REGULATION IN FLIPPED CLASSROOMS

Articles Challenge focus Technique/Approach

[9] Self-regulation A system involves: pre-class learning management system, a database, a teacher management system
and a self-regulated monitoring system.

[34] Self-regulation Technology that uses planned instructional strategies with sustainable support for self-regulation

[39] Self-regulation Improving self-regulation through the use of learning analytics which supports students in identifying
strategies that can increase their academic performance.

[35] Self-regulation Using instant response system (IRS)-facilitated collective issue-quest strategy to engage improve
student’s self-regulation initiatives in flipped classrooms

[38] Online help-seeking Online help-seeking system called ‘EchoLu’ based on four design principles: Student’s alertness of
teacher support, promotion of social support, student’s needs of privacy in help seeking, improvement
of observability peers’ help seeking activities

[36] Online help-seeking Using online discussion board for offering instant help

[37] Online help-seeking Using online discussion board for offering instant help

[40] Online help-seeking The use of an Intelligent Tutoring System (ITS) for supporting students in programming tasks

V. DISCUSSION

This study presents a systematic review of self-regulated
learning in flipped classrooms. As flipped classrooms is
gaining popularity in educational institutions, it becomes
imperative to understand students’ self-regulated learning in
this environment due to countless studies showing the
criticality of self-regulation to the success of every
technology-mediated instruction.

Our study has found some interesting results, first, we have
found that relatively few studies have focused on
self-regulated learning in flipped classrooms compared to the
overall research and publication productivity in flipped
classrooms. This might be as a result of flipped classrooms
been a new type of blended learning and is yet to be fully
understood, and also researchers feel that flipped classroom
is an active learning type of blended learning and therefore
self-regulation is not as critical as in the default blended
learning environment. As such, more research is warranted
on self-regulated learning in flipped classrooms.

Our study also found that the existing solutions for
improving students’ self-regulation in flipped classrooms are
characterized with offering a generalized solution of
improving students’ self-regulation behavior. These solutions
are limited in targeting individuals’ characteristics so as to
offer an even better individualized or personalized
self-regulation support, keeping in mind that the nature of
today’s academic institutions and blended learning courses
comprises of varied and diverse range and sets of students
from different backgrounds, culture, ethnicity and race.
Therefore, research is warranted to provide better students
self-regulation support on an individual basis such as through
the use of social identity groupings.

Our study has found that the existing solutions found have
only focused on either self-regulation or online help-seeking
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self-regulation strategy in improving overall self-regulated
learning, but have not specifically consider other specific
types of self-regulation strategies such as self-control, time
management, online peer-learning, critical thinking,
procrastination etc. Numerous influential studies over the
years have pointed and signified the importance of other
specific types of self-regulation strategies in ensuring
students’ adoption of the overall self-regulation skills
package for the optimization and of the online component of
blended learning as a whole.

Existing blended learning literature have stressed the
importance of online peer-learning self-regulation strategy
due to the sizeable disparity of students in today’s modern
blended learning educational institutions, as well as the
reaping benefits associated with it. These studies also
highlighted the underutilization of online peer learning
self-regulation strategy. The study of [30] highlighted that
online peer learning and help seeking self-regulation are
underutilized strategies in blended learning. In order to be
able to advance in our investigations of which support in
blended learning is best for learners, we need solutions to
these types of specific problems that researchers have failed
to offer. As such, future research should focus on initiating an
online peer-learning self-requlation strategy approach in
flipped classrooms to better support flipped learners in their
online components. Furthermore, we have found only one
study that proposed an approach of detecting students’
procrastination behavior in the blended learning type (not
flipped classrooms), as procrastination behavior is largely
researched in the medical and psychological domain [41],
and therefore is less researched in technologically mediated
environments such as blended learning. As such, flipped
classroom researchers should refocus their attention on
investigating and providing additional interventions to
dysfunctional ~ behavior  particularly  procrastination
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specifically to the flipped classroom. Furthermore, e-learning
researchers have recently begun to use negotiation
mechanisms [42] towards promoting online help-seeking
through negotiation mechanisms due to the confirmation that
negotiation between students and system improves students’
metacognition [43]-[45]. Therefore, research is warranted to
investigate the use of negotiation mechanisms in supporting
online help-seeking through negotiation systems particularly
in flipped classrooms.

One of the limitations of this study is that it only
considered studies that are deemed as high impact, with the
adoption of arich inclusion and exclusion criteria framework.
There might be other studies that were excluded which would
have provided more insights into self-regulated learning in
flipped classrooms or might have affected our overall results
or conclusion, nevertheless, we strongly feel that our study
has offered the basis and laid a strong foundation on research
pertaining self-regulation in flipped classroom type of
blended learning

In conclusion our study contributes to the blended learning
literature in identifying the research gaps and challenges that
were not addressed in the flipped classrooms type in order to
refocus blended learning researchers towards these important
aspects worth pursuing.
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