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Vocational High School (VHS) has an essential role in preparing graduates for
work and reducing unemployment. Therefore, designing suitable instruction is
needed to prepare students to master competencies. Determining the learning
model is a strategy in instructional design to improve learning outcomes. Through
several empirical studies, Flipped Classroom is one of the effective models in
vocational high school today. However, no meta-analysis has been published that
specifically examines the effect of flipped classroom on VHS students’ learning
outcomes. This study aimed to summarize the overall effects of Flipped Classroom
model at VHS in various majors with a meta-analysis approach. Nineteen studies
from seventeen articles were selected based on established criteria. The results
show that Flipped Classroom had a significant effect with ES = 1.678 and SE =
0.282. In addition, this study proved to be varied by using heterogeneity test (Q =
289.669, df = 18, p < .001) and free from publication bias by using fail-safe N
approaches (fail-safe N value= 2476, p < 0.001).

Keywords: vocational school, flipped classroom, meta-analysis, learning outcome,
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INTRODUCTION
The growth of business and industrial sector in Indonesia increases the demand for
skilled graduates from Vocational High School (VHS) (Sajidan et al., 2018). VHS plays
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a vital role in developing countries, especially in Asia, because it can reduce
unemployment by creating employment in the fields of pre-vocational specialization and
self-employment (Tilak, 2018). Skilled graduates have been prepared with the
appropriate knowledge, skills, and attitude before entering the labour market and can be
characterized by mastering the competencies in specific fields (Nuryanto & Eryandi,
2020; Samani, 2018; Wagiran et al., 2017). However, instruction in vocational schools
hasn't linked the three domains well, which are the cognitive aspect for their knowledge,
psychomotor aspect for their skill, and affective aspect for their attitude (Sudira, 2018).
Moreover, there is a discrepancy between the skills learned in VHS and the needs of the
world of work. The revitalization of vocational education is needed and formulating a
vocational learning model is one of the recommended ways of revitalization (Wagiran et
al., 2017).

Learning outcomes can be increased by implementing the right learning model (Prasetya
et al., 2018). According to Kurniawan et al. (2019), flipped classroom, as a learning
model, is suitable for education in developing countries. Recently, research on this topic
has increased significantly (Jwaifell et al., 2018). Brown (2016) defines flipped
classroom as a learning delivery model that shifts material delivery activities that should
be in class meetings into activities at home, and shifts homework, which initially is an
activity at home, into a series of critical thinking activities that take place in the
classroom. Flipped classroom encourage personalized learning based on students’
individual needs (Bergmann & Sams, 2012; Hamdan et al., 2013). Moreover, flipped
classroom in vocational education facilitates students to apply theories into real-life
tasks. It supports students’ learning process in implementing knowledge and acquiring
skills and competencies (Betihavas et al., 2016).

Several studies have investigated the merit of flipped classroom on students’ learning
outcomes. Previous studies point out the need for further studies with a more rigorous
research design together with a more complete and accurate report (Lag & Sale, 2019),
measuring not only cognitive outcomes (Shi et al., 2020) and investigating the influence
of other factors in instruction such as learning methods and media (Hew & Lo, 2018;
Tan et al., 2017). Furthermore, the studies would be more valuable if they had included
a broad conclusion about the effect of the flipped classroom model on learning outcome
of VHS students. However, it cannot be investigated only using primary research.
Therefore it is necessary to do research with a meta-analysis approach (Borenstein et al.,
2009). The characteristic of meta-analysis is combining samples from several studies to
be broad so that the results will be more accurate. Meta-analysis is an appropriate
research model to synthesize existing evidence to produce answers or conclusions that
can later become the basis for designing new studies and guidelines for institutional
policies and educational curricula (Borenstein et al., 2009).

Many studies on flipped classrooms have been carried out using meta-analysis. For
example, Gillette et al. (2018) found no significant difference between flipped
classroom and lecture-based instruction. On the other hand, a study conducted in various
disciplines reported Flipped Classroom have a small effect (Ldg & Sezle, 2019). In
contrast to earlier findings, studies in nursing education and health profession education
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show a significant effect of flipped classroom in improving students' performance (Hew
& Lo, 2018; Tan et al., 2017). It is similar to Lencastre et al. (2020), who state that
flipped classrooms increase students' specific skills, knowledge, and extrinsic
motivation. In addition, Flipped classroom receives positive feedback from primary to
secondary school students (Unal & Unal, 2017). However, Cheng et al. (2019) find that
flipped classroom has little effect on middle school and college students and negatively
affect graduate students.

A specific study on vocational education has been carried out by Mubai et al. (2020).
Flipped classroom were found very effective and appropriate to use in vocational
education, both high school and college. Since students have different characteristics, no
such reviews have been reported in vocational high school. Mubai et al. (2020) makes
no attempt to examine the effect of other factors such as the sample size, research
design, and major. Thus, the researcher considers it necessary to conduct meta-analysis
research to answer the following questions: Does using the flipped classroom model in
vocational high school really improve learning outcomes, whether their knowledge,
skill, and attitude? How does the flipped classroom influence learning outcome in terms
of publication, subject, research design, sample size, and learning media? Therefore, the
researcher uses meta-analysis to answer the gaps in the results of previous studies by
analyzing and investigating the effectiveness of flipped classroom, specifically on
student learning outcomes at vocational high school, and examining factors that
influence it.

METHOD
Research Design

This study used a meta-analysis method by reviewing several published articles. The
purpose of this study was to statistically evaluate the findings of primary studies that
measured the effectiveness of flipped classroom learning model on students learning
outcomes at vocational education level in Indonesia. Meta-analysis provides an overall
evaluation with statistical analysis of the quantitative data collected and obtained in
independent studies on a specific subject (Cleophas & Zwinderman, 2017). In general,
the steps of meta-analysis in this study based on Borenstein et al. (2009), namely; 1)
Determine the inclusion criteria for the research being analyzed, 2) Define the procedure
for collecting empirical data and coding the research variables, 3) Apply statistical
analysis.

Criteria of Inclusion

All studies in the initial review were examined and graded for further analysis. The
inclusion criteria used to refine publications of research, and results were:

1. The publication year ranges from January 2017 to October 2021. It started in
2017 because the earlier year found no publication flipped classroom in
vocational high school

2. Type of publication is articles and proceedings considered for sufficient quality.

3. Written in Indonesian or English

International Journal of Instruction, January 2023 e Vol.16, No.1



592 Effectiveness of Flipped Classroom on Students’ Learning ...

4. Related to flipped classroom and learning achievement or outcome of VHS
students

5. A full-length article is accessible for obtaining the data

6. The article reports mean, standard deviation, and number of samples (N) for both
experimental and control groups. If these conditions are not met, then use the t-
value or F-value or p-value accompanied by the number of samples (N) for
both experimental and control groups.

Data Collection and Coding

Empirical research on flipped classroom, specifically vocational education and learning
outcomes topics, were collected as the primary data for this study. Data were obtained
by entering keywords in online databases such as Google Scholar, national journals,
international journals. The keywords applied in collecting research studies such as “the
effect of flipped classroom on student achievement in VHS” and other equivalent words
in Indonesian and English. In addition, to increase the number of articles or proceedings
that met the requirements, another technique was operated by using hand searching
technique, manually searching page by page of the entire contents of the article to
identify any relevant study which met the inclusion requirements (Armstrong et al.,
2005; Richards, 2008). Based on the specified inclusion criteria, 17 articles met the
requirements, with one article examining three aspects of learning outcomes at once, so
19 effect sizes in total were analyzed. Furthermore, a coding phasewas needed to
facilitate the author in conducting data analysis. The components in the coding were
information on year of research, author, type of publication, sample size, research
design, measured learning outcomes, majors (areas of expertise), subjects, and learning
media

Statistical Analysis

The statistical procedures in this study are based on Borenstein et al. (2009), which are
to calculate the size of the effect of each primary study, conduct heterogeneity tests and
estimation model selection, check publication biases, and calculate p-values to test
research hypotheses. The OpenMee Application was used to get the size effect and test
the data's heterogeneity. Referring to Cohen (Sullivan & Feinn, 2012), the effect size for
experimental studies are classified as large if > 0.80, medium if = 0.50, and small if <
0.20. Furthermore, the data is categorized heterogeneous when the p-value < 0.001. If
the data proves heterogeneous, an analysis of the moderator variables is performed.

At the step of examination of publication bias, a study is said to be resistant to bias when
the spread of the size of the effect shows a symmetrical distribution around vertical lines
(Borenstein et al., 2009). In this step, the data is analyzed using the help of JASP
software to make the calculation process more accurate. However, if the size of the
effect is not fully distributed symmetrically, then the File-Safe N (FSN) approach is
carried out. If the File-Safe N value > (5K + 10) is met, where K is the number of
studies included in the meta-analysis, then the study is said to be resistant to publication
bias and can be scientifically accounted for (Mullen et al., 2001).
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FINDINGS
Characteristics of Research Samples

Based on the established criteria, 19 study samples from 17 primary data studies were
obtained that met all the specified criteria. The studies selected between 2017 and 2021
because there has been no publication that specifically examines the effectiveness of
using flipped classroom learning models on vocational students' learning outcomes
before 2017. Table 1 summarises the characteristic of study samples that became the
object of the meta-analysis consisting of the author and year of publication, research
design, and learning outcomes.

Table 1
Summary of studies included in the meta-analysis (part 1)

No.  Author Year  Research Design Learning Outcome
1 Shohib & Anistyasari 2017 Pre-Post Control Group Cognitive

2 Sucipto et al 2017 Pre-Post Control Group Cognitive

3 Sucipto et al 2017 Pre-Post Control Group Psychomotor
4 Sucipto et al 2017 Pre-Post Control Group Affective

5 Harmaini 2018 Non-Equivalent Control Group  Cognitive

6 Sukayanti et al 2018 One Group Pre-Post Cognitive

7 Mas’ud & Surjono 2018 Non-Equivalent Control Group  Cognitive

8 Hamid & Effendi 2019 Pre-Post Control Group Psychomotor
9 Hidayah 2019 One Group Pre-Post Cognitive

10 Taufik & Urbani 2019 Non-Equivalent Control Group  Psychomotor
11 Yanti 2019 Pre-Post Control Group Cognitive

12 Darmawan 2020 Pre-Post Control Group Cognitive

13 Kausar et al 2020 Non-Equivalent Control Group  Cognitive

14 Rusnawati 2020 Post Test Only Control Group Cognitive

15 Sinatrya & Aji 2020 One Group Pre-Post Cognitive

16 Oktarina 2021 Pre-Post Control Group Psychomotor
17 Putra et al 2021 Post Test Only Control Group Cognitive

18 Sakti 2021 One Group Pre-Post Cognitive

19 Zakhia & Dermawan 2021 One Group Pre-Post Cognitive

Due to the wide variety of majors in VHS, the majors in this study were classified based
on their area of expertise. Four categories were created, namely ICT (Information and
Communication Technology), TE (Technology and Engineering), BM (Business and
Management), and Other categories for studies that did not mention majors or areas of
expertise being studied. Likewise for the subjects studied, these subjects are grouped
based on the types of subjects in VHS, namely normative, adaptive, and productive.
Furthermore, it was found that the media formats used today are more varied. The use of
e-learning, Edmodo, and Moodle makes it possible to share files in the format of audio,
video, images, text, and links systematically, which in this study are grouped into LMS
categories. Therefore, the media category consists of video, LMS, social media, and
other categories for media that do not belong to the three categories above and for
studies that do not mention the media used. The results of the classification can be seen
in Table 2.
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Table 2

Summary of studies included in the meta-analysis (part 2)

Effectiveness of Flipped Classroom on Students’ Learning ...

No  Author Publication  Field of Expertise Subject Media

1 Shohib & Anistyasari  Journal ICT Productive  Other

2 Sucipto et al Journal ICT Productive  LMS

3 Sucipto et al Journal ICT Productive  LMS

4 Sucipto et al Journal ICT Productive  LMS

5 Harmaini Proceedings BM Productive  Video

6 Sukayanti et al Journal ICT Normative  LMS

7 Mas’ud & Surjono Journal ICT Adaptive LMS

8 Hamid & Effendi Journal TE Productive  Video

9 Hidayah Journal ICT Productive  LMS

10  Taufik & Urbani Proceedings Other Normative  Social Media
11 Yanti Journal TE Normative  Video

12 Darmawan Journal Other Adaptive Other

13 Kausar et al Journal BM Adaptive Video

14 Rusnawati Journal ICT Productive  Video

15  Sinatrya & Aji Journal Other Normative  Social Media
16  Oktarina Journal ICT Productive  Other

17 Putra et al Journal ICT Adaptive LMS

18  Sakti Journal ICT Productive  LMS

19  Zakhia & Dermawan  Journal ICT Productive  LMS

Effect Size of Each Study

Some research studies only report t and F values, so they must be converted first using
OpenMee. Furthermore, the calculation is carried out where the effect sizes of each

study are presented in Table 3.

Table 3
Effect size and standard error of each study

No  Author Sample (N) Effect Size Standar Error  Lower Limit  Upper Limit
1 Shohib & Anistyasari 68 0.629 0.249 0.141 1.170
2 Sucipto et al 58 0.961 0.277 0.417 1.505
3 Sucipto et al 58 0.516 0.267 -0.006 1.038
4 Sucipto et al 58 0.239 0.264 -0.280 0.758
5 Harmaini 70 0.696 0.239 0.228 1.164
6 Sukayanti et al 27 5.920 0.628 4.690 7.150
7 Mas’ud & Surjono 34 0.770 0.355 0.074 1.466
8 Hamid & Effendi 35 0.924 0.356 0.226 1.622
9 Hidayah 30 0.489 0.263 -0.029 1.001
10  Taufik & Urbani 38 0.252 0.326 -0.039 0.890
11 Yanti 64 7.876 0.736 6.434 9.318
12 Darmawan 40 1.213 0.344 0.540 1.886
13 Kausar et al 72 0.950 0.249 0.462 1.438
14 Rusnawati 92 1.602 0.239 1.134 2.070
15  Sinatrya & Aji 31 2.335 0.329 1.691 2.979
16 Oktarina 43 0.464 0.31 -0.143 1.071
17 Putra et al 64 0.624 0.25 0.132 1.116
18 Sakti 30 5.874 0.592 4,714 7.034
19 Zakhia & Dermawan 36 2.438 0.311 1.828 3.048
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Table 3 shows the lowest effect size is 0.239 (Sucipto et al., 2017, the 3rd study), and
the highest is 7.876 (Yanti et al., 2019). In general, most of the analyzed studies have
high and significant effect sizes (e.g., Darmawan et al., 2020; Hamid & Effendi, 2019;
Rusnawati, 2020). These studies indicate that the flipped classroom learning model in
VHS is more effective than traditional learning. However, several studies also have
insignificant effect sizes (e.g., Hidayah & Sumbawati, 2019; Oktarina et al., 2021;
Taufik & Purbani, 2019) indicating that the flipped classroom learning model in VHS is
not significantly different from traditional learning.

Heterogeneity Test

The following step is measuring the heterogeneity. The results show that the effect sizes
of the 19 independent samples are heterogeneous (Q = 289.669, df = 18, p < .001).
These results indicate that the variance between the effect sizes used in this study is
highly variable. This has implications for moderating variable analysis to determine the
contribution of each moderator variable to the difference in variance between the effect
sizes.

Summary of Effect Size

The results of the analysis in this study used a random effect model. Table 4 shows that
the mean effect size of the 19 studies is 1.678 (p < .001), with a 95% confidence interval
ranging from 1.125 to 2.230. These results reveal a significant impact of the flipped
classroom learning model on learning in VHS compared to traditional learning and is in
a large category.

Table 4

Main analysis results
Variabel ~ Number of studies (k) Estimate Standar Error (SE) 95% CI Q df
Overall 19 1.678 0.282 [1.125;2.230] 289.669* 18

Moderator Analysis

Table 5 describes the moderator variables in this study before being analyzed by each
moderator.
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Table 5
Descriptive statistics of included studies
Moderator Variable Identified Categories Frequency  Percentage
Publication Journal 17 89%
Proceedings 2 11%
Field of Expertise Other 3 16%
Technology and Engineering 2 11%
Business and Management 2 11%
Information and Communication
Technology 12 63%
Subject Normative 4 21%
Adaptive 4 21%
Productive 11 58%
Research Design Pretest-posttest control group 8 42%
Non-equivalent control group 4 21%
One group pre-post 5 26%
Post-test only control group 2 11%
Learning Outcome Cognitive 14 74%
Psychomotor 4 21%
Affective 1 5%
Media Video 5 26%
LMS 9 47%
Social Media 2 11%
Other 3 16%
Sample Size Big 16 84%
Small 3 16%
Publication

The results of the analysis (Table 6) reveal that the average effect size based on the type
of publication is significantly different (Qb = 12.598; p < 0,001). This indicates that the
variable type of publication affects the effectiveness of using the flipped classroom
learning model in VHS. The average effect size of the journal category is bigger (ES =
1.838; p < 0,001) compared to the proceedings category (ES = 0.529; p < 0,05) and the
difference in mean effect size was both confirmed to be significant.

Area of Expertise

The results of the analysis (Table 6) revealed that the average effect size of each major
variable was significantly different (Qb = 17.006; p < 0.001). This shows that majors
affect the effectiveness of using the flipped classroom learning model in VHS. Of the
four major categories, only the Technology and Engineering category (ES = 4.370; p =
0.209) was insignificant. However, this finding does not represent all areas of expertise.
It is still difficult to find studies in other areas such as Agribusiness and
Agrotechnology, Maritime Affairs, Arts and Creative Industries, and Tourism.
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Subject

The average effect sizes of the three categories of maps based on Table 6 were found to
be significantly different (Qb = 38.587; p < 0.001). This indicates that subjects affect
the effectiveness of using the flipped classroom learning model in VHS. Of the three
categories of subjects, the use of the flipped classroom learning model was most
effectively used in the normative subject (ES = 4.034; p < 0.05).

Research Design

The results of the analysis (Table 6) revealed that the average effect size of each
category on the research design variables was significantly different (Qb = 62.671, p <
0.001). These results indicate that the research design affects the effectiveness of using
the flipped classroom learning model in VHS, where One Group Pre-test And Post-test
(ES =3.341; p < 0.001) has the largest effect size.

Learning Outcome

The results of the analysis (Table 6) reveal that the average effect sizes of the three
categories on the measured learning outcomes are significantly different (Qb = 31.767, p
< 0.001). This indicates that the difference in the categories of learning outcomes
measured affects the effectiveness of using the flipped classroom learning model in
VHS. The cognitive aspect was found to be the most effective (ES = 2.153; p < 0.001)
followed by the psychomotor aspect (ES = 0.520; p < 0.001) and the affective aspect
(ES =0.239; p < 0.001).

Media

The results of the analysis (Table 6) reveal that the average effect size of the media
moderator variable is significantly different (Qb = 7.817; p<0.05). These results indicate
that media differences affect the effectiveness of using the flipped classroom learning
model in VHS. Interestingly, the social media category was not proven to be effective in
the flipped classroom learning model (ES = 1.293; p = 0.214).

Sample Size

In this study, the moderating variable of sample size consisted of two groups, namely
studies with small sample sizes <= 30 and studies with large sizes > 30. The results of
the analysis (Table 6) revealed that the average effect size of the two categories on the
sample size variable was significantly different (Qb = 20,663; p < 0.001). This indicates
that sample size affects the effectiveness of using the flipped classroom learning model
in VHS. Although the overall average effect size proved to have a significant effect, the
average effect size category of studies with small sample sizes was found to have no
significant effect on the effectiveness of using the flipped classroom model (ES = 4.066;
p = 0.055). Meanwhile, the mean effect size for the large sample size categories was
confirmed to be significant (ES = 1.263; p < 0.001).
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Table 6

Summary of moderator variable analysis results

Moderator

Random k ES SE ?EZ/\(/)vgrl'Upper) Q df Qw Qb
Effects Model ’

Publication 1 277.071  12.598
Journal 17 1838 * 0.315 (1.222;2.455) 275.862 16

Proceedings 2 0529 ** 0.215 (0.108;0.951) 1.209 1

Area of Expertise 3 272.663 17.006
Other 3 1.266 ** 0.612 (0.067;2.465) 20.202 2

TE 2 4.370 3.476 (-2.442;11.183) 71.429 1

BM 2 0.818 * 0.172 (0.480;1.155) 1.000 1

ICT 12 1586 * 0.349 (0.902;2.270) 180.033 11

Subject 2 251.082 38.587
Normative 4 4.034 ** 1.477 (1.139;6.928) 130.435 3

Adaptive 4 0860 * 0.144  (0.578;1.141)  3.000 3

Productive 11 1251 * 0.296 (0.671;1.831) 117.647 10

Research Design 3 226.998 62.671
Pretest-

posttest )

Control 8 1399 * 0.421 (0.574;2.225) 101.744 7

Group

Non-

equivalent .

Control 4 0.706 * 0.140 (0.431;0.980) 3.000 3

Group

One Group 5 3341 * 0.907 (1.565;5.118) 114.286 4

Pre-post

Post Test

Only Control 2 1116 ** 0.489 (0.158;2.074) 7.968 1

Group

Learning Outcome 2 257.902 31.767
Cognitive 14 2153 * 0.366 (1.435;2.869) 254.902 13

Psychomotor 4 0520 * 0.155 (0.217;0.823) 3.000 3

Afective 1 0.239 0.265 (-0.280;0.758) 0

Media 3 281.852 7.817
Video 5 2195 * 0.643 (0.935;3.454) 90.909 4

LMS 9 1.866 * 0.480 (0.924;2.808) 168.067 8

Social Media 2 1.293 1.041 (-0.748;3.334)  20.000 1

Other 3 0.743 * 0.206 (0.332;1.137) 2.876 2

Sample 1 269.006 20.663
Big 16 1263 * 0.239 (0.794;1.732) 157.895 15

Small 3 4.066 2.116 (-0.081;8.212) 111.111 2

Note. *p < .001; **p < .05; k = the number of studies; Cl = Confidence Interval; Qw =
Q within; Qb = Q between

Publication Bias

Last step is to check for publication bias. Based on Figure 1, it appears that the spread
of effect sizes is not completely symmetrical around the vertical line. Therefore, an
analysis was carried out with the value of the fail-safe N statistic. According to Mullen
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(2001), when the fail-safe N value is more than 5K + 10 (K=number of individual
studies), it can be concluded that there is no publication bias in the meta-analysis. In this
study K=19, so 5(19) + 10 = 105. The fail-safe N value obtained in this study was 2476,
with a target significance of 0.05 and p < 0.001. These results also confirm that there is
no publication bias problem in the meta-analysis study, so there is no need to add data to
the analysis.

0
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I
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(=]
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GEN
Figure 1
Funnel plot random effect model
DISCUSSION

The study results show that the flipped classroom at the VHS level has conducted
several empirical studies to assess its effectiveness in several areas of expertise, subject
categories and covers the three aspects of learning outcomes, namely cognitive,
psychomotor, and affective. A meta-analysis conducted on 17 empirical studies with 19
study samples that can be studied from 2017 to 2021 shows that the flipped classroom
has a significant and positive effect with an effect size value of 1.678. This finding
supports the findings that have been previously carried out on secondary education
students (Gillette et al., 2018; Hew & Lo, 2018; Tan et al., 2017) and in vocational
education (Mubai et al., 2020). These results certainly prove flipped classroom effective
in improving the learning outcomes of VHS students both in terms of knowledge, skills
and attitudes.

From a number of studies, studies of Sakti & Sukardi (2021), Sukayanti et al. (2018),
and Yanti et al. (2019) showed the biggest effect that is 7.876, 5.920, 5.874. The
number of studies with large category (ES 0.8) were 10 studies, moderate effect (0.2<
ES< 0.8) were 9 studies, and no studies with low effect were found. However, some
studies are not significant, such as the study by Hidayah & Sumbawati (2019), Oktarina
et al. (2021), Sucipto et al. (2017) in their second and third studies, and Taufik &
Urbani (2019).

International Journal of Instruction, January 2023 e Vol.16, No.1



600 Effectiveness of Flipped Classroom on Students’ Learning ...

The moderators analyzed in this study indicate that the type of publication, area of
expertise, subjects, research design, learning outcomes, media, and samples size are
significant factors in using the flipped classroom. The flipped classroom is proven to
influence learning outcomes at the vocational level, especially in ICT expertise,
Business and Management, and Engineering Technology. For future research, it is
recommended that studies be conducted in other areas of expertise such as Agribusiness
and Agrotechnology, Maritime Affairs, Arts and Creative Industries, and Tourism. In
addition, research results show that most of the studies (14 studies) measure cognitive
aspects. So based on Sudira's (2018) statement, it is better to measure the effect of the
flipped classroom model on other aspects, namely psychomotor and affective aspects.
To be streamlined with the rapid development of technology-based learning media, it is
recommended to conduct research that uses other learning media. Several other factors,
such as the duration of using the flipped classroom model and strategies or learning
activities in the flipped classroom learning model, also need to be studied further.

CONCLUSION

This study reviewed 19 empirical studies that met the inclusion criteria. Based on the
results, it can be concluded that the flipped classroom learning model is an effective
learning model for VHS' learning outcomes, which is 1.678 with a standard error of
0.282. Therefore, this learning model is recommended to be applied in both normative,
productive, and adaptive subjects in students' cognitive, psychomotor, and affective
aspects. However, there are still limitations in this study, such as the category of majors.
It does not represent all vocational majors in Indonesia, and the media used does not
represent several other learning media that can be used. In addition, it is still not
researched how long the duration of using this learning model is effective for students
and what learning activities can affect it. In accordance with current needs, improving
the quality of VHS graduates, it is recommended for teachers to use the flipped
classroom learning model. The moderator variables that have been studied in this study
may be considered in implementing the flipped classroom learning model.
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