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Abstract

Objective: This research was conducted to analyze the findings of the studies
carried out about the effect of flipped learning on self-regulation strategies and
combining their results.

Methods: This research was conducted through meta-analysis and on 10 pieces of
research that were conducted experimentally in the period from 2010 to 2022. To
calculate the effect size, Hogg's g, fixed and random effects model, funnel plot diagram,
Duval-Tweed correction, fitting test, and 12 and Q tests were used. Data analysis was
done using CMA version 3 software.

Results: By adding only two studies to the sample, the distribution of meta-analysis
studies will be symmetrical and the distortion caused by publication bias will be
removed. Based on the results of the 12 and Q tests, the heterogeneity of the studies was
confirmed. According to Hoggs’s g index, the effect size and Z calculated for 6 out of 10
studies are significant at the alpha level of 0.05, indicating that the flipped learning
approach improves self-regulation skills. Also, the overall effect size is 0.711 in the
fixed model and 0.989 in the random model and is significant at the alpha level of 0.05.
Conclusion: The combination of the results of the conducted research showed the effect
of the flipped learning approach on improving the skill of self-regulation strategies and
their application.
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Extended Abstract

1. Introduction

In recent years, the research on flipped learning has attracted the attention of
many educational researchers, especially at the level of higher education (based
on the findings of Akair and Akair (2018), 80% of research on flipped learning
has been carried out in higher education). Over the years, flipped classroom
studies have focused more on the benefits and challenges of flipped teaching and
its effectiveness (cf. Akeyer and Akeyer (2018); Deloiser and Rhodes (2017)),
but there is little information about the state of self-regulation in classrooms.
(Rashid et al., 2020). Also, the researches that have been done in this field have
not reached the same results and are contradictory to each other. For example,
Zarouk et al. (2020), Elakovich (2018), Abdullatif (2020), and Sun, Wu, and Lee
(2017) have concluded in their studies that the flipped classroom does not have a
significant effect on self-regulation strategies. While researchers such as Du
(2020), Silva et al. (2018), Shyr and Chen (2018), lzadi, Najafnejad and Azizi
Shamami (2019), Piri, Sahibyar and Saadollahi (2017) and Kaviani, Mostafaei,
and Khakre (2014) ) have reached opposite results and their research shows the
effect of the flipped classroom approach on self-regulation strategies.

Lai and Hwang (2016) mentioned learners' low level of self-regulation as one
of the challenges of implementing the flipped teaching method. In the flipped
teaching method, students should adjust their time to review the content
presented by the teacher outside the classroom environment. Not receiving the
content or not reviewing it carefully outside the class, makes the activities that
the instructor provides in the class not go well. As Du (2021) also points out, one
of the assumptions of the flipped classroom is that learners are more responsible
for their learning than in non-flipped classes. Instead of directly transferring
knowledge, teachers in flipped classes, like a facilitator, manage the
participation of learners in groups and answer students' questions to learn about
a subject from different perspectives. In this context, Abeysekera & Dawson
(2017) also state that one of the prerequisites for a learner to succeed in a flipped
classroom is having some autonomy.

Considering the research conducted in this field and also the existence of
differences in the selection of the population, sample, independent and
dependent variables, the statistical method used in the research and experimental
designs as well as their mentioned results are sometimes with They are
contradictory, it is difficult to get a coherent and harmonious result from them in
a qualitative and narrative form, and this issue becomes more difficult when the
number of these researches is increasing day by day. In addition, no meta-
analysis has been conducted regarding the effect of the flipped classroom on
self-regulation. This research has been conducted with the aim of meta-analysis
of studies that have investigated the effect of learning or flipped classrooms on
self-regulation strategies.
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2. Materials and Methods

This research was conducted by meta-analysis on 10 pieces of research that were
conducted experimentally in the period from 2010 to 2022, using the Prisma
method. Based on this method, the final selection of articles is done in four main
stages: identification, screening, eligibility, and inclusion. To search for articles,
a systematic search was first conducted using Farsi and English keywords in the
databases of IranDoc, Jahad Dhanshgahi, Maglran, Normags, Science Direct,
Eric, Wiley, Web of Science, ProQuest, Scopus, and Google Scholar in 2022. In
the initial search, 184 articles were obtained from the mentioned databases with
the combined keyword "flipped classroom and self-regulation learning” and its
various combinations. After different screenings based on the 4 main stages of
the Prisma method and 8 entrance criteria and 8 exit criteria, finally, 10 articles
qualified for the final entry of the article into the analysis process. To check the
data Hogg's g, fixed and random effects model, funnel plot diagram, Duval-
Tweed correction, fitting test, and 12 and Q tests were used. Data analysis was
done using CMA version 3 software.

3. Results

To examine the research data and obtain the effect size, the presuppositions
related to the meta-analysis test were first examined. The number of studies
necessary to create symmetry was determined by using the funnel plot diagram.
The Duval-Tweed correction test in the fixed and random effects model showed
that 2 studies should be added to the left side of the graph to eliminate the bias of
the studies. Q calculated in the study heterogeneity test showed its significance
at the 0.05 level; Therefore, the null hypothesis is rejected with 95% confidence
and it can be concluded that the conducted researches are heterogeneous. In this
context, the 12 index showed that 93.56% of the changes in all published
research are due to the heterogeneity of the sample group. The results of the safe
N test showed that the value of Z is significant at the level of 0.05. It was also
determined that 324 studies should be added to the meta-analysis sample to
reduce the effect size to alpha 0.05. Considering the high number, it can be
concluded that the overall effect size obtained for the influence of the flipped
class on the self-regulation strategy is reliable.

The results of the overall effect size of the studies conducted in the field of the
effect of the flipped classroom on self-regulation strategies in the fixed and
random effects model were significant at the alpha level of 0.05, and this size
was reported in the medium range in the fixed effects model and the high range
in the random effects model. These results simply show that the flipped teaching
method can improve students' self-regulation skills.

4. Discussion and Conclusion
In the general summary of the results of this research, it can be said that using
the flipped teaching method, which is one of the blended teaching methods, can
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improve the self-regulation strategies of learners over time. In the blended
teaching methods, electronic learning is combined with face-to-face training and
technology plays an important role in this integration. However, as stated, in
environments where technology is integrated into education, learners need
support. Although the flipped teaching method with its features can increase the
self-requlation of learners, however, the instructor should intentionally teach
them strategies to improve the monitoring and evaluation of their learning
process. Presenting Zimmerman's self-regulation skills improvement model,
which cyclically improves learners' monitoring of educational activities, can be a
very useful strategy in this field.

In recent decades, the main goal of education has gradually changed from
familiarizing learners with a specific field to cultivating independent and self-
directed learners (Clercq, Galland, and Fernay, 2013). The explosion of
specialized information in every field and on the other hand the ease of access of
learners to this information and specialized knowledge makes it necessary to
change the paradigm of the role of the teacher and the learner. Now the teacher
is no longer the undisputed ruler and the learners do not accept this issue either.
In today's classes, learners seek their share of knowledge presentation,
participation, content creation, and even goal setting; Therefore, instead of being
the sage on the stage, the teacher should act as a facilitator of the student's
knowledge construction. According to this issue, the need to provide conditions
for learners to reach a degree of self-regulation in the specialized and required
fields of personal, professional, organizational, and citizenship development to
be able to adjust their knowledge and skills training program is a double
necessity.

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in
this article. The participants were informed about the purpose of the research and
its implementation stages. They were also assured about the confidentiality of
their information and were free to leave the study whenever they wished, and if
desired, the research results would be available to them.
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