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Abstract 

Some studies discussed learning outcomes, challenges, and the effect of media learning on 

flipped classrooms of mathematics creative thinking (MCeT), critical thinking (MCiT), and 

problem-solving (MPS) skills. None of the studies reviewed the research information. This 

study aimed to examine trend research by year and the diversity of research methods, 

quantitative research designs, research subjects, mathematics topics, research variables, data 

collection tools, test designs, data analysis methods, and learning media in articles published in 

Scopus,  Education Resources Information Centre (ERIC), and Garba Rujukan Digital 

(Garuda) databases of mathematics educational journals from January 2018 to April 2023. The 

method of this study was the content analysis method. Twenty-two articles were evaluated in 

this study. The results showed that the research trend by year was increasing. The most type of 

research methods, quantitative research design, research subjects, mathematics topic, research 

variables, data collecting tools, kind of test design, data analysis techniques, and learning media 

were quasi-experimental design, eighth-grade junior high school students, three-dimensional 

shape, problem-solving, test sheet, pretest-posttest, t-test, and video, respectively. This study 

gave insights to other researchers for future decision-making on flipped classrooms of MCeT, 

MCiT, and MPS skills. 
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Introduction  

Technology has grown rapidly in recent years, especially artificial intelligence (AI) (Duan et 

al., 2019; Garrido, 2012; Paschen et al., 2019; Prakash et al., 2013; Soc et al., 2020). AI allows 

computers to learn from experience and perform tasks only humans can do (Riedl, 2019; 

Zanzotto, 2019). In many industries, AI has brought higher efficiency and productivity and 

improved customer service quality (Li et al., 2022; Ostrom et al., 2019; Y. Xu et al., 2020). AI 

can replace humans in some areas, so humans need the ability to survive in the AI era (Ormerod, 

2021). Individuals with psychosocial solid competence were more likely to enhance their 

chances of survival (Bhat & Aminabhavi, 2011; Sukenti et al., 2021). According to the World 

Health Organization in Joynes et al. (2019), creative thinking, critical thinking, and problem-

solving are skills needed for psychosocial competence. Individuals must master mathematics 

creative thinking (MCeT), mathematics critical thinking (MCiT), and mathematics problem-

solving (MPS) skills to compete in the worldwide competition of the twenty-first century 

(Setiana et al., 2021). 

The United Kingdom’s teachers and elsewhere were being urged to encourage students’ 

creativity in all course material subjects, including mathematics, because creativity is a personal 

activity that aims to produce a new thing and is unpredictable; thus, fostering creativity with 

guidance could help to raise the learner’s character growth (Sriwongchai, 2015). The innate 

ability to think critically was not inherent in students and their previous educational encounters 

might not have necessitated such thinking, so it meant that educators who aimed to incorporate 

this skill into their instructional practices must first exemplify the behavior; thus, students had 

to acquire the ability to think critically before students could effectively employ it in various 

content scenarios (Ebiendele Ebosele Peter, 2012). Columbia University students might use 

critical thinking to arrange multi-assignment projects in computer design, business networking, 

and mathematical function systems (Facione, 2011). Students might use their multidisciplinary 

problem-solving skills to solve multi-projects (Yanuarto & Hapsari, 2022).  

Improving in creative thinking (Alkhatib, 2019; Maharani, 2014; Sari et al., 2018; Yayuk 

et al., 2020), critical thinking (Aizikovitsh-Udi & Amit, 2011; Alkhatib, 2019; Ebiendele 

Ebosele Peter, 2012), and problem-solving (Alkhatib, 2019) skills in mathematics is needed 

effective learning models (Sanders, 2016; Simanjuntak et al., 2021). One effective learning 

model was flipped classroom because it could improve MCeT, MCiT, and MPS skills (Al-

Zoubi & Suleiman, 2021; Atwa et al., 2022; Azizah et al., 2022; Puspitasari et al., 2020; 

Ramadhani et al., 2020; Wei et al., 2020). The learning sessions are divided into two types 

under the flipped classroom model: individual learning sessions and face-to-face sessions with 

the teacher (Bergmann & Sams, 2014). Students have a greater degree of flexibility regarding 

the rate at which they study and how they use their time when participating in independent 

learning sessions (Horn & Staker, 2012; Vogelsang et al., 2019).  

In international and national research, several studies on flipped classrooms of MCeT, 

MCiT, and MPS skills were found, notably in the context of mathematical education. Studies 

that examined the effects of media learning (Ariani et al., 2022; Tabieh & Hamzeh, 2022) and 

another study discussed learning challenges in flipped classrooms to improve critical thinking 
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(Yuliana et al., 2022). The correlation between flipped classrooms of MCeT, MCiT, and MPS 

and other measures of academic success has also been investigated (Chang et al., 2020; Pratama 

et al., 2019). However, the studies still need to review the research information that has been 

conducted. 

The current study aimed to collect data on several papers that discussed flipped 

classrooms of MCeT, MCiT, and MPS skills by using content analysis on data from numerous 

scientific journals in Scopus, The Education Resources Information Centre (ERIC), and Garba 

Rujukan Digital (Garuda) databases that were published from January 2018 to April 2023. The 

items discussed in this study were trend research by year and diversity of research methods, 

quantitative research designs, research subjects, mathematics topics, research variables, data 

collection tools, test designs, data analysis methods, and learning media. The trend year by year 

was also discussed in this study. 

This study differs from previous ones that focused on MCeT, MCiT, and MPS skills due 

to using the flipped classroom treatment in specific components. The present investigation 

centered on comprehensive articles published from January 2018 to April 2023, including 

Scopus, ERIC, and Garuda databases. The present study was dedicated to examining several 

articles that centered on implementing the flipped classroom approach to develop MCeT, 

MCiT, and MPS skills. Thirdly, diverse parameters were employed as the basis for conducting 

content analysis. 

Methods  

The study utilized content analysis following the guidelines of Fauzi and Pradipta (2018), 

Susetyarini and Fauzi  (2020), and Turmuzi et al. (2023) with a specific focus on analyzing 

findings from various scientific journals from all researchers in the world that were indexed in 

Scopus, ERIC, and Garuda. There were three steps. The first step was planning, including 

finding research questions and making inclusion and exclusion. The second step was the 

conducting step, which included collecting data. In this study, data collection had data sources, 

the study selection process, and the research instrument. The third step was reporting step, 

which includes data synthesis and description of data. 

Inclusion and exclusion 

All the literature acquired during the identification phase was reviewed and chosen as the 

primary research using two criteria, namely inclusion and exclusion. The inclusion criteria in 

this review were: (1) journal or academic proceeding; (2) related to flipped classroom and 

mathematics critical thinking or creative thinking or problem-solving skills; (3) published from 

January 2018 to April 2023; (4) mathematics education scope. The exclusion criteria in this 

review were: (1) not journal and academic proceeding; (2) not related to flipped classroom and 

mathematics critical thinking or creative thinking or problem-solving skills; (3) not published 

from January 2018 to April 2023; (5) not mathematics education scope. 
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Data sources 

The data was collected through a content analysis of articles related to mathematics education, 

utilizing a specific keyword: (1) flipped classroom; and (2) mathematics critical thinking skill 

or mathematics creative thinking skill or mathematics problem-solving skill in Scopus, ERIC, 

and Garuda databases which was published from 2018 to 2023. Scopus is one of the most 

credible databases in the world. ERIC is an internet-based educational research and information 

repository supported by the Institute of Education Sciences (IES) within the United States 

Department of Education. Garuda is the database created by the Ministry of Education, Culture, 

Research, and Technology of the Republic of Indonesia.  

Study selection process 

There were 129 articles from all researchers in the world indexing by Scopus, ERIC, and 

Garuda. By using the keyword TITLE-ABS-KEY("flipped classroom") AND TITLE-ABS-

KEY("mathematics" or "mathematical) AND TITLE-ABS-KEY("critical thinking" or 

"creative thinking" or "problem-solving") in Scopus, there were 44 papers. Then, by using the 

keyword "flipped classroom" AND (mathematics OR mathematical) AND ("creative thinking" 

OR "critical thinking" or "problem-solving") in ERIC, there were 70 papers. Using keywords 

related to flipped classroom and mathematics critical thinking skill or mathematics creative 

thinking skill or mathematics problem-solving skill in English terms and Indonesian terms, 

there were 15 papers in Garuda. After removing duplicate articles, unavailable articles, and 

papers that did not match the inclusion criteria, twenty-two articles were acquired for literature 

review. 

Research instruments 

The research employed a content analysis guide to examine relevant features (Table 1). This 

study involved assessing up to nine distinct elements to conduct content analysis. The factors 

above encompassed various aspects such as (1) the annual publication count, (2) research types, 

(3) quantitative research types, (4) research subjects, (5) mathematical topics chosen for the 

studies, (6) research variables, (7) data collection instruments; (8) test design types; (9) data 

analysis methods; and (10) learning media. The categories Table 1 for components (1), (5), and 

(10) were not selected initially due to the absence of prior studies that could have served as a 

reference point for determining the constituents of these categories. Additionally, the 

emergence of extensive categories was possible following the content analysis of specific 

articles. Furthermore, the establishment of component categories (2), (3), (4), (6), (7), (8), and 

(9) preceded the process of data collection. Table 1 displays the categories that have been 

derived from previous studies by Fauzi and Pradipta (2018), Susetyarini and Fauzi (2020), and 

Turmuzi et al. (2023), with specific alterations.  
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Data synthesis 

Each data from the articles that have been collected will be included in the analysis component. 

Abstract, methods, and discussion will be the primary considerations in this selection. These 

sections were the primary criteria for selecting relevant data for further analysis. 

Once the relevant data was identified, it would be processed and represented using a bar 

or pie chart format. To facilitate the analysis and visualization process, the researchers 

employed Google Spreadsheets and Microsoft Excel as a tool. These apps provided features for 

data entry, organization, and basic data manipulation, which could be utilized to input, 

manipulate, and visualize the collected data in a bar chart or pie chart. 

Table 1. The Components and categories used for content analysis in the study 

Component Categories 

Type of 

Research  

A1-Quantitative 

A2-Qualitative 

A3-Research and 

Development (R&D) 

A4-Class Action Research (CAR) 

A5-Mixed Method 

A6-Literature Study 

Type of 

Quantitative 

Research 

B1-Observation studies (OS) 

B2-Correlational research 

(CR) 

B3-Survey research (SR)  

B4-Pre-experimental designs 

(PED) 

B5-True experimental methods 

(TED)  

B6-Quasi-experimental designs 

(QED)  

B7-Ex post facto designs (EPFD) 

Research 

Subject 

C1-Seventh-grade junior high 

school (JHS) students (7th 

grade) 

C2-Eight-grade JHS students 

(8th grade) 

C3-Ninth-grade JHS students 

(9th grade) 

C4-Tenth-grade senior high 

school (SHS) students (10th 

grade) 

C5-Eleventh-grade SHS students 

(11th grade) 

C6-Twelfth-grade SHS students 

(12th grade) 

C7-Undergraduate/pre-service 

teacher 

C8-Others 

Research 

Variable 

D1-Creative thinking skill 

D2-Critical thinking skill 

D3-Problem-solving skill 

Data 

Collection 

Instruments 

E1-Questionnaire sheet  

E2-Observation sheet  

E3-Test sheet  

 

E4-Interview sheet 

E5-Unidentified 

Type of Test 

Design 

F1-Pretest-posttest  

F2-Posttest Only 

 

Data 

Analysis 

Techniques 

G1-Mean/SD 

G2-Frequency/Percentage 

G3-Gain score/N-Gain 

G4-T-test 

G6-ANOVA 

G7-ANCOVA 

G8-MANOVA 

G9-MANCOVA 

G10-Correlation 

G11-Regression 

G12-Factor analysis 

G13-Non-parametric tests 

G14-Others 
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Results 

This study analyzed twenty-two articles that were eligible for inclusion and exclusion. The data 

of trends of publications, research methods, quantitative research designs, research subjects, 

mathematics topics, research variables, data collection tools, test designs, data analysis 

methods, and learning media from twenty-two articles were reported in the following section. 

 

Figure 1. Flipped classroom trend in the quantity of educational studies in MCeT, MCiT, and 

MPS skills 

Trend of publications  

Publications regarding flipped classroom teaching methods were gathered from the given 

period, particularly in MCeT, MCiT, and MPS skills. Figure 1 shows that the research articles 

have been accessible since 2018 from the three databases (Scopus, ERIC, and Garuda). Overall, 

the number of publications experienced an increasing trend in the first five years and plunged 

at the end of the period. The details will be explained in the following paragraph.  

To begin with, the chart shows that there were twenty-two papers found. In the first two 

years, the numbers leveled off at 1. Then, there was a gradual rise from 3 to 5 in the next two 

years and peaked at 10 in 2022. This observed trend of a rising number of publications on 

flipped classrooms that incorporate MCeT, MCiT, and MPS skills indicated a notable increase 

in researchers actively exploring higher-order flipped classroom methods with these skills. 

However, the research on flipped classrooms with these skills decreased in 2023, which can be 

inferred that researchers in scientific journals published articles concerning flipped classrooms 

with these skills in April 2023. 
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Figure 2. The distribution of research types used on articles of flipped classroom of 

MCeT, MCiT, and MPS skills 

Types of research  

The various approaches used in the research are called "types of research.". Based on Error! 

Reference source not found.Error! Reference source not found., most of the types of 

research utilized in the articles were quantitative, with 16 articles, followed by research and 

development (R&D), mixed method, and literature study with two articles. No article used 

qualitative research and classroom action research (CAR) on this topic. In conclusion, the 

quantitative method was the most commonly used in this topic. Therefore, it gave advantages 

to the qualitative approach and CAR to be explored in this topic, which can subsequently define 

it thoroughly and comprehensively. 

Types of quantitative research 

Quantitative research involves systematically collecting and analyzing numerical data to test a 

hypothesis or identify patterns and correlations within the data. Quantitative research was most 

of the types of research used on this topic. There are seven types of quantitative research. 

However, only three out of the seven types were found in the publications. According to Figure 

3, a quasi-experimental design was the most widely used type of quantitative research, as many 

as 15 times. Then, it is followed by pre-experimental and true-experimental designs, which 

were three times and once, respectively. At the same time, the other four types of quantitative 

research still needed to be created. 
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Figure 3. The distribution of quantitative research types used on articles of flipped classroom 

of MCeT, MCiT, and MPS skills 

 

   

Figure 4. Research subject in select educational studies with a primary focus on flipped 

classroom of MCeT, MCiT, and MPS skills 

 

Research subjects 

Flipped classrooms were applied in MCeT, MCiT, and MPS skills for students to be targeted 

from junior high school to higher educational levels. Figure 4 depicts the various study subjects 

in the research articles analyzed for this study. According to the chart in Figure 4, the research’s 

subjects who were the most commonly utilized in the 22 publications evaluated were eighth-

grade junior high school students (27.27%). Following this, the second most common study 

subjects were seventh-grade junior high school students (18.18%). Interestingly, three research 

subjects were the third most common study subject as they had the same proportion: tenth-

grade senior high school students, eleventh-grade senior high school students, and 

undergraduates (13.64%). These results indicated that some researchers conducted studies with 
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subjects in ninth (4.55%) and twelfth grades (0%) who were preparing for graduation exams in 

fewer numbers than other classes. On the other hand, students in grades nine and 12 also need 

to be explored to discover their skills in MCeT, MCiT, and MPS in flipped classrooms in 

preparing for graduation exams and preparing them to be better prepared at the next level. 

Unfortunately, some articles (9.09%) did not give the research’s subjects grade information. 

 

 
Figure 5. Mathematics topics in educational research in flipped classroom of MCeT, MCiT, 

and MPS skills 

Mathematics topics 

Mathematics is one of the scientific disciplines with various subjects. Some topics were deemed 

simple, while others remained challenging for students. Several publications deviated from the 

analysis by focusing on a single issue, whereas other sources highlighted multiple issues. Based 

on Error! Reference source not found., various topics in mathematics were chosen to pilot 

the researcher in the school. It can be seen that the superior case in mathematics found in the 

publications was three-dimensional shape (21.43%), which is utilized to know the effectiveness 

of flipped classroom implementation regarding MCeT, MCiT, and MPS skills in the classroom. 

Studies piloted in Error! Reference source not found. can be used as a reference in a further 

study concerning flipped classrooms regarding MCeT, MCiT, and MPS skills. The most 

frequent mathematics topics from the articles were three-dimensional shape (21.43%), algebra 

(14.29%), and integral (14.29%) to assess students in the flipped classroom of MCeT, MCiT, 

and MPS skills. At the same time, the rest of the topics were about half of the whole proportion 

(49.98%).  
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Figure 6. Research variables of flipped classroom as main concern 

Research variables 

Among the several studies gathered, each used a different set of factors in their investigations. 

The diversity of the research variables is presented in Error! Reference source not found.. 

According to the trend in Error! Reference source not found., studies that investigated 

problem-solving skills (50%) in flipped classrooms were the most prevalent. The second and 

the third skills to be regarded as the research variables were critical thinking skills (29.17%) 

and creative thinking skills (20.83%), respectively. Thus, these results indicated that problem-

solving skill was the most likely effective in conducting research in a flipped classroom.  

 

Figure 7. The distribution of data collection instruments that used articles on flipped 

classroom of MCeT, MCiT, and MPS skills 

Data collection instruments 

Data collection instruments are tools to gather information on substantially identical items. 

Based on the data presented in Figure 7, the test sheet was the most chosen tool on this topic as 

many as 19 times. In contrast, the questionnaire sheet and observation sheet were used once. 

Meanwhile, the interview sheet was used two times, and the last two articles needed to tell what 

instrument they used. According to these results, it suggested using test sheets as the most 

feasible instrument for quantitative research. In addition, the test sheet data collection was 

considered more objective than others in the flipped classroom MCeT, MCiT, and MPS skills.  
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Figure 8. The distribution of test design type used on articles of flipped classroom of MCeT, 

MCiT, and MPS skills 

Type of test design 

Based on Error! Reference source not found., only two test designs were used: pretest-

posttest (15) and posttest only (4). It indicated that pretest-posttest was commonly used in the 

flipped classroom research of MCeT, MCiT, and MPS skills. Using a pretest to create a baseline 

enables educators to monitor better and assess their students' progress in each skill criterion. 

The pretest identifies what the students require to learn, whereas the posttest demonstrates what 

they achieved. Using a design that includes both a pre-test and a post-test enabled researchers 

to determine the quantity of a change or growth that occurred across the pre-test and the post-

test. On the other hand, using a pretest-posttest design allows a researcher to analyze data before 

and after the study. 

Data analysis techniques 

Data analysis techniques are the process of extracting useful information by analyzing data. 

Figure 9 shows data analysis techniques used in articles on the flipped classroom of MCeT, 

MCiT, and MPS skills. The most utilized data analysis techniques were t-test (8), n-gain (4), 

ANOVA (4), and MANCOVA (4). In addition, ANCOVA and other tests were twice (2) SD, 

MANCOVA, and non-parametric tests (1). Conversely, percentage, correlation, regression, and 

factor analysis were not found in any articles.   
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Figure 9. The Distribution of Data Analysis Techniques Used on Articles of Flipped 

Classroom of MCeT, MCiT, and MPS Skills 

Learning media  

The learning media used to assess students’ MCeT, MCiT, and MPS in the flipped classroom 

are shown in Error! Reference source not found.. Based on Error! Reference source not 

found., videos were the most frequently used learning media (63.16%). The second most 

utilized learning media of this focus study were android apps (10.53%), chat apps (10.53%), 

and learning management systems (10.53%). In addition, augmented reality (5.26%) was the 

most rarely found in research studies throughout the period in question. Based on these results, 

the video was the most likely chosen in a flipped classroom to improve students’ MCeT, MCiT, 

and MPS skills. Furthermore, students who demand greater attention for comprehending 

information in real time can benefit from the individualized learning experience, allowing them 

to understand complicated topics with relative ease by using videos. Students became 

enthusiastic when they watched a video during a lesson, which enabled them to understand the 

lesson clearly. This was because of its engaging visual explanation, in which a brief video might 

help students quickly grasp any difficult idea. 
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Figure 10. Learning media that used on articles of flipped classroom of MCeT, MCiT, and 

MPS skills 

Discussion  

Based on the results, a brief discussion will be presented starting from the trend of the 

publications, research methods, quantitative research designs, research subjects, mathematics 

topics, research variables, data collection tools, test designs, data analysis methods, and learning 

media. Turning into details, the results showed an increasing number of annual publications 

from 2019 to 2022. The growing number of researchers investigating the effect of flipped 

classrooms on MCeT (Nida et al., 2020; Rahmadani et al., 2020; Zakiyah et al., in press.), MCiT 

(Al-Zoubi & Suleiman, 2021; Atwa et al., 2022; Shai, 2022) and MPS (Gao & Hew, 2022) 

skills suggested that this approach holds promise for advancing educational development. 

According to Susetyarini and Fauzi (2020), a higher number of research would influence future 

educational practices. The underlying concept posited that the paramount objective of the study 

was to enhance educational practices (Coburn & Penuel, 2016).  

The dominant research subject found in this study was junior high school. It differed from 

a study by Lin et al. (2014), which showed that senior high school was the dominant research 

subject used. However, it had the same result when taking ninth and twelfth grades as research 

subjects, with a lower number of students appointed as research subjects. This is because the 

school was strict in giving permission on which classes could be used for research subjects for 

ninth- and twelfth-graders needed preparation for school exams that determined their 

graduation. On the other hand, researching the ninth and twelfth grades was also crucial for 

student success and graduation rates (McCallumore & Sparapani, 2010). 

Three-dimensional became the topic that was chosen. Students can be assisted in 

acquiring geometry mastery by enhancing their cognitive spatial abilities or imparting targeted 

geometric knowledge and problem-solving skills (Zhang, 2017). It meant that problem-solving 

skills were critical in acquiring mastery of geometry (tree-dimensional). Since MPS was the 
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most chosen research variable, it was normal three-dimensional becoming the most chosen 

topic. 

The pedagogical approach of collaborative problem-solving has gained significant 

traction in the educational sphere to foster students' critical thinking skills (Xu et al., 2023). 

Critical thinking can be considered a problem-solving skill (Papastephanou & Angeli, 2007). It 

indicated that problem-solving skill was broader in context than critical thinking. It was the 

reason MPS was more chosen than MCiT. 

The test sheet was the most chosen to measure MCeT, MCiT, and MPS skills. The validity 

and reliability of the test sheet could be measured statistically (Sürücü & Maslakçi, 2020). It 

indicated that test sheets are a more objective tool to measure student skills. According to 

Rintayati et al. (2020), the test sheet allowed for evaluating higher-order thinking skills and 

provided limited opportunities for students to obtain more in-depth knowledge while modifying 

students' ability to recognize and solve problems. Furthermore, the test sheet encouraged 

students to show their mastery of specific skills and abilities by doing or creating something; it 

provided us with data about the student’s daily progress and perspective on the learning process 

(Abosalem, 2015). 

The positive result was shown in the selection of test designs conducted by the researchers 

because quasi-experiments using the posttest-only method were not recommended. According 

to Krishnan (2019), quasi-experiments using a posttest-only design have low inference power, 

quickly threatened internal validity, and uncontrollable external variables. Unfortunately, the 

selection of data analysis techniques showed negative things. According to Oakes & Feldman 

(2001), Wu & Lai (2015), and Susetyarini & Fauzi (2020), ANCOVA was more strongly 

recommended than the t-test for quasi-experiments using the pretest-posttest design. This study 

showed that the t-test was the one that was more widely used than ANCOVA or MANCOVA. 

ANCOVA is beneficial in eliminating uncontrolled external variables (Pardo, 2023). ANCOVA 

could reduce bias in research (H. Lin & Larzelere, 2020). Based on this study, the next 

researcher recommends using ANCOVA if the researcher uses a quasi-experimental design in 

a pretest-posttest. 

Flipped classrooms of MCeT, MCiT, and MPS needed media, especially video (Beatty et 

al., 2019; Long et al., 2016) because it was used the most for media learning (see Error! 

Reference source not found.), but it was contrary to type research used rarely (see Error! 

Reference source not found.Error! Reference source not found.) that was research and 

development (R and D). Making videos to use in flipped classrooms of MCeT, MCiT, and MPS 

was challenging (Voogt et al., 2013) because of its complexity, content quality, easier-to-

understand lessons, etc. Nabayra (2020) developed a video based on the e-module in the 

Mathematics in Nature class and recorded students' learning experiences with the e-modules in 

a flipped classroom approach. The video-based e-modules included the following sections: title, 

learning goals, summary, discussion, references, assessment activity, and answer key. The 

instructional videos aid students in comprehending the material (Insorio & Macandog, 2022; 

Wijaya et al., 2021). On the other hand, to make video learning, firstly, researchers must do R 

and D. According to Fatahillah et al. (2020), R and D are needed in effective and valid learning 
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media. In this study, the recommendation for the following research uses R and D on the type 

of research in the flipped classroom of MCeT, MCiT, and MPS skills. 

Conclusion 

The results of this content analysis study were drawn from the several related articles published 

in Scopus, ERIC, and Garuda. They showed that the trend of the related publication by year 

increased. Besides, the most frequently used research method type, quantitative research design, 

research subject, mathematics topic, research variable, data collecting tool, kind of design, data 

analysis technique, and learning media were quasi-experimental design, eighth-grade junior 

high school students, three-dimensional shape, problem-solving, test sheet, pretest-posttest, t-

test, and video, respectively. 

The limitations of this study were, first, it was only analyzing 22 articles. Next, it analyzed 

all research from the world in which Scopus, ERIC, and Garuda indexed the articles found. 

Lastly, three variables (MCeT, MCiT, and MPS skills) focused on flipped classrooms were 

explored in this study. It is suggested in future research to expand the research sample while 

narrowing down the analysis focusing on one country only, as well as one variable 

investigation. The recommendations from this study are using a quasi-experiment pretest-

posttest design with ANCOVA data analysis technique and doing research and developments 

(R&D) method to produce an effective learning media for flipped classrooms of MCeT, MCiT, 

and MPS skills. 
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