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Abstract. The primary effect of the flipped classroom on the knowledge category
will be examined in this meta-analysis. There were a total of 10 papers that were
chosen and met the requirements for inclusion as empirical studies of flipped
classrooms in education that were done in actual classrooms. The review found that
the flipped classroom had a significant positive impact on students’ knowledge. No
single study has ever reported negative effects, which proves this. By examining a
number of articles published in both domestic and international journals, this study
used the meta-analysis method. Coding is the most crucial criteria in meta-analysis
to make data gathering and analysis easier. As a result, the coding categories
used for this reason are listed as the tool in this meta-analysis. As a result, the
findings for knowledge paint a continuously optimistic picture. The findings for
the knowledge-related results indicate that the differences found are not very
significant. The final striking discovery is that students in flipped classes learn a
little less, but retain more of what they have learned.
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1 Introduction

When students use class time to enhance what they learn at home, it’s called a “flipped
classroom,” they are completing worksheets, doing lab activities, participating in debates,
or working on other projects that require higher-level thinking. There is no one right way
to reverse classes [1]. The process can be differentiated to involve all students at various
levels of mastery, with some students receiving additional time to work if necessary [2].
Students will watch the videos on their own and progress through a series of activities
to demonstrate that they understand the material at their own pace. Anecdotal evidence
suggests that the reverse class approach enhances time management and goal setting
[3]. It has also been demonstrated that this instructional paradigm can accommodate a
variety of learning preferences [4].

The technology in flipped classroom has been used for many years in several dis-
ciplines, especially in the humanities [5]. Since years, college-level classes at Harvard,
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MIT, and Stanford have successfully applied this teaching methodology [6]. The inten-
tion is for pupils to become familiar with new content outside of the classroom before
incorporating it into activities the following day.

The advantage of this flipped classroom-based learning media compared to other
media is the availability of material given before class starts; it is clear that there will be
time efficiency and the availability of a kind of lead-in that will bridge the initial material
and the main material [7—10]. Teachers and students will have more opportunities to
discuss substantial matters or even expand the scope of the material. The learning process
will be more interesting because of the varied use of video or digital animation [11, 12].

The growth of the flipped classroom’s use in recent years explains why it is suc-
cessful in enhancing student learning outcomes in technology and education majors
[13—16]. This demonstrates how the flipped classroom has given education a fresh out-
look. For educators interested in flipping classes, a professional learning network was
established in the beginning of 2010. As of May 2013, the network had more than 16,000
members worldwide [16]. This network offers practical assistance with technology and
implementation as well as instructional conversations and best practices.

Many studies on flipped classrooms have been carried out, some of which have
implemented flipped classrooms using YouTube as a complementary medium [17]. The
incorporation of flipped classrooms in education is still regarded as appropriate for
generating skilled graduates, particularly in the sector of vocational education, as a result
of existing findings from prior studies. This study was therefore created to investigate
the efficacy of the flipped classroom from both a theoretical and empirical viewpoint, in
keeping with most educational institutions’ campaigns to improve the quality of teaching
and learning.

2 Method

2.1 Research Type

By examining a number of articles published in both domestic and international jour-
nals, this study used the meta-analysis method. Meta-analysis is quantitative in that it
collects and extracts information from massive volumes of data that would otherwise
be unachievable using coefficients and statistics for practical purposes. A sample of 10
publications about flipped classrooms from national and international journals were used
in this meta-analysis study.

2.2 Analysis Data Technique

Coding is the most crucial criteria in meta-analysis to make data gathering and analysis
easier. So listing the coding categories serves as the instrument in this meta-analysis.
The name of the researcher and the year of the research, the name of the research, the
academic background of the research subjects, the materials used in the research, the
type of environment used, and the research dependent variable are the variables used to
encode and produce the information needed to calculate the effect of flipped classroom
on learning outcomes.
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Steps in data tabulation (1) Specifying the variables to be studied Once located, add
them to the relevant variable column; next, use the Glass equation to determine the effect
size for each educational level.

3 Results and Discussions

In this article, the number of articles used is 10 articles originating from national and
international journals.

Based on Table 1, it was found that based on the 10 articles used in this study, the
dependent variable was learning outcomes, the type of model or method used was the
flipped classroom, and the educational level was middle school and higher education.

The average effect size at both levels, namely high school and higher education,
can be observed in Table 2 to be 4.9875. Therefore, the flipped classroom can enhance
students’ learning outcomes at both levels. Additionally, it can be observed in the Table 2
that higher education has a larger effect size than middle school. This is because students
in higher education are considered to have the right level of maturity for implement-
ing flipped classrooms. The flipped classroom is nevertheless successful at improving
learning results at the secondary school level.

Table 3 illustrates the association between the typical learning results prior to and fol-
lowing the use of the flipped classroom. 695. According to the findings of the hypothesis

Table 1. Identification of Research Variables

No Group Analysis Unit Analysis Total of Articles
1 Education Level Vocational High School 5
Higher Education 5
2 Dependent Variables Learning Outcomes 10
Type of Model/Method Flipped classroom 10

Table 2. Effect Size Based on Education Level

No Education Level Total of Articles Effect Size
1 Vocational High School 5 4,641

2 Higher Education 5 5,334
Average 4,9875

Table 3. Paired Sample Correlation

N Correlation Sig.
Pre and post-test 30 ,695 0,05
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test, HO indicates that there is no significant change in the learning outcomes of stu-
dents before utilizing the flipped classroom, and H1 indicates that there is a significant
difference in those outcomes before using the flipped classroom.

The learning procedure used is that students will be given introductory material
before the meeting begins, namely in the form of a video where they can watch it before
learning begins. Students watch the video to find their own concept of the subject matter.
When learning begins, students already have a concept of what they will learn so that
students are more prepared to receive lessons.

Students have watched the subject matter before learning begins, so they have more
time during learning to do assignments or have discussions related to the material that
has been delivered by the teacher through videos watched before learning begins. To
ensure that every student watches the video before learning begins, the students will be
given basic questions related to the video. After answering questions about the video
they are watching, they can access the subject matter provided by the teacher at that
time. Through flipped classroom-based learning media, learning can also be done online
because the flipped classroom-based learning media are in the form of e-learning. In the
flipped classroom-based learning media, there are materials, questions, and discussion
forums that they can use and access anywhere and anytime.

The review of recent studies assessing the effect of flipped classrooms on student
learning outcomes is summarized in this section. Between 2015 and 2021, the evaluation
contains recent experimental studies from a range of areas. As a result, in the first
year of recent flipped classroom research, there is a gap in determining the effect of
flipped classrooms on student learning outcomes. The results of existing previous studies
are still equivocal, so the evidence is still inconclusive. Several studies linking flipped
classrooms and student learning outcomes yield positive findings, particularly in relation
to higher education. This is illustrated by [18-20], where the author examines how
flipped classrooms affect the learning outcomes of students. The flipped classroom group
won the comparison because their students’ learning results improved as a result of
the flipped classroom approach. Learning outcomes are measured based on students’
abilities to focus and clarify solutions, analyze, understand, and conclude with self-
regulation assessments and assumptions. The author uses self-developed questionnaires
in measuring student learning outcomes. This finding is supported by the study of Cheng
et al. [21], the learning results of students in a flipped classroom experiment have been
measured by this author using the relevant tools. Students who use a flipped classroom
strategy achieve better learning outcomes than those who use a regular teaching method.

The flipped classroom method has been employed for a long time in various areas,
particularly in the humanities [22, 23]. This teaching strategy has been utilized success-
fully for years in college-level courses at Harvard, MIT, and Stanford. The intention is for
pupils to become familiar with new content outside of the classroom before incorporating
it into activities the following day.

In implementing this flipped classroom, there have been several previous studies
implementing flipped classrooms along with e-learning media. This was chosen because
it increases student engagement and independence in learning, enhances the quality of
training materials and educational content, and increases the capacity of information
technology devices to display information that would otherwise be difficult to absorb.
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This also means that using multimedia resources like images, text, animation, sound,
and video is much more cost-effective, meaning that saving costs for students who do
not need to come to school and is available 24 h per day means mastery.

According to Sakti and Sukardi [24, 25], a clever platform like e-learning can give
more feedback more rapidly, which can boost student engagement. Additionally, the
format choice in the creation of learning media based on flipped classrooms is designed
to design learning content and material presentation in learning. Starting with learning
objectives, material descriptions, and evaluations, the chosen format is writing material
in the form of media presentations. Then, in designing flipped classroom-based learning
media, it was developed using Moodle. The positive impact of implementing the flipped
classroom is supported by research by Asiksoy [26], who found in their study that there
are statistically significant variations in student performance between the two groups,
with flipped classroom users performing better than conventional method users.

4 Conclusions

Based on the review, it was determined that while various flipped classroom processes
theoretically enhance student learning outcomes depending on the design used, actual
data is typically equivocal in describing how flipped classrooms affect student learning
outcomes, especially studies in secondary schools. Some evidence suggests that flipped
classrooms require long-term exposure to boost other student abilities, and some pre-
dictors may also affect the flipped classroom relationship and learning outcomes, such
as age, gender, academic achievement, and educational background, which require fur-
ther research. The implication is that the curriculum for the flipped classroom must be
carefully designed, paying attention to the important elements that support the flipped
classroom’s efficacy. This includes the role of the facilitator in mediating student learn-
ing, especially in triggering students’ meta-cognitive thinking. With all of this carefully
considered, the flipped classroom can succeed as stated in theory.
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