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Abstrak  

Abstra Banyak penerapan flipped learning memeberikan dampak yang begitu besar terhadap 
kemampuan berpikir kreatif siswa dalam belajar. Akan tetapi, belum ditemukan kesimpulan yang 
mendalam dan masih bersifat subjektif.  Penelitian ini bertujuan untuk mengetahui pengaruh flipped 
learning untuk meningkatkan kemampuan berpikir kreatif siswa era revolusi industri 4.0. Jenis 
penelitian ini adalah meta-analisis.  Data penelitian berasal google scholar, Researchgaet, 
ScienceDirect dan ERIC. Kriteria inklusi dalam penelitian ini adalah penelitian berasal dari jurnal 
terindeks SINTA dan Scopus; Penelitiann harus eksperimen atau quasi eksperimen; Penelitian terkait 
model flipped learning terhadap kemampuan berpikir kreatif siswa; Penelitian terbitan tahun 2020-
2024; penelitian harus mempunyai data yang lengkap untuk menghitung nilai effect size; ukuran 
sampel (N) > 25 siswa. Hasil analisis 15 jurnal menyimpulkan terdapat pengaruh yang signifikan 
terhadap kemampuan berpikir kreatif siswa dengan nilai mean effect size ( ES = 1.12) kriteria tinggi. 
Temuan ini menjelaskan penerapan flipped learning efektif membantu guru dan siswa dalam 
meningkatkan kemampuan berpikir kreatif dalam proses pembelajaran. 

Kata Kunci:  Flipped Learning; Effect Size; Berpikri Kreatif; Meta-analisis 
 

Abstract 

Many applications of flipped learning have had a huge impact on students' creative thinking abilities in 
learning. However, no in-depth conclusions have been found and it is still subjective. This research aims 
to determine the effect of flipped learning to improve students' creative thinking abilities in the era of 
the industrial revolution 4.0. This type of research is meta-analysis. Research data comes from Google 
Scholar, Researchgaet, ScienceDirect, and ERIC. The inclusion criteria in this research are research 
originating from journals indexed by SINTA and Scopus; Research must be experimental or quasi-
experimental; Research related to the flipped learning model on students' creative thinking abilities; 
Research published in 2020-2024; research must have complete data to calculate the effect size value; 
sample size (N) > 25 students. The results of the analysis of 15 journals concluded that there was a 
significant influence on students' creative thinking abilities with a high mean effect size (ES = 1.12) 
criterion. These findings explain that the application of flipped learning is effective in helping teachers 
and students improve creative thinking skills in the learning process. 
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Introduction 

Creative thinking is an ability that 
students must have in facing the industrial 
revolution 4.0 (Piaw, 2014; Nurtamam et al., 
2023). Creative thinking skills help students to 
develop new ideas and innovative problem 
solving (Rahman et al., 2023).  In addition, the 
ability to think creatively trains students to find 
better and efficient solutions (Zhuang et al., 
2021). Teachers play an important role in 
training students' creative thinking skills. One 
way is to give assignments that challenge 
students to think from different points of view 
(MoU, 2024). Next, teachers can ask open-
ended questions that have many possible 
correct answers or have students design their 
own projects based on their interests. Teachers 
also need to encourage students to develop 
their ideas without fear of being wrong (Marcos 
et al., 2023).  

But in fact, the creative thinking ability of 
students at school is still relatively low (Kardoyo 
et al., 2019; Suharyat et al., 2023; Hidayat et al., 
2022). According to the results of the Program 
for International Student Assessment (PISA) 
study in 2018, the average score of Indonesian 
students' creative thinking ability only reached 
396 (Supriyadi et al., 2022; Suryono et al., 2023; 
Ichsan et al., 2022; Utomo et al., 2023), well 
below the OECD average of 500. This low ability 
to think creatively is caused by several factors. 
First, the curriculum and teaching methods in 
schools are still teacher-centered and do not 
encourage students to hone higher-order 
thinking skills (Ningsih et al., 2020; Rahman et 
al., 2023). Second, a learning culture that still 
emphasizes memorization rather than critical 
thinking and finding creative solutions (Zulyusri 
et al., 2023;Fadhil et al., 2021). Third, the lack of 
opportunities for students to express creativity 
through other non-academic 
activities(Supratman et al., 2021; Khairunnisa et 
al., 2022). Therefore, increasing creativity needs 
to be a priority in education reform in 
Indonesia. 

Flipped learning is a learning approach in 
which learning materials are given to students 
to learn independently outside the classroom, 
usually through learning videos (Zainuddin &; 

Halili, 2024; Jim et al., 2023). Activities in the 
classroom are more focused on discussions, 
practice questions, projects, and other activities 
that encourage a deeper understanding of 
students' concepts (Cubelo, 2023; Staddon, 
2022). According to Basal (2015), flipped 
learning helps students to learn at their own 
pace and maximize class time for interaction 
with teachers and other students. Some of the 
benefits of flipped learning include making 
students more responsible for independent 
learning, providing more personalized feedback 
and assistance to students in need, and 
encouraging parental involvement in student 
learning.  

Research by Alqahtani et al., (2022)  
Flipped learning effectively improves students' 
academic achievement because they can learn 
anytime and anywhere according to their 
individual conditions. Previous research on 
flipped learning has a significant influence on 
students' creative thinking ability (Lestari et al., 
2020; Tabieh &; Hamzeh, 2022; Susanti et al., 
2020). However, many studies on flipped 
learning have not found a meta-analysis of the 
effect of flipped learning on students' creative 
thinking skills. Meta-analysis is a research 
method that systematically collects, reviews, 
and integrates findings from several previous 
independent studies to answer the same 
research question (Razak et al., 2021; Chamdani 
et al., 2022; Tamur et al., 2020). Therefore, this 
study aims to determine the effect of flipped 
learning to improve students' creative thinking 
skills in the era of the industrial revolution 4.0. 

 

Methods 

This research is quantitative research 
with a meta-analysis approach. Meta-analysis is 
a type of research that collects and analyzes 
primary literature quantitatively (Rahman et al., 
2023; Juandi et al., 2022; Santosa et al., 2021; 
Diah et al., 2022). This meta-analysis will use 
several stages of research methods. First, 
conduct a systematic literature search on 
international journal databases to identify 
relevant quantitative research.  

The inclusion criteria are research from 
SINTA and Scopus indexed journals; Research 
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must be experimental or quasi-experimental; 
Research related to flipped learning models on 
students' creative thinking skills; Research 
published in 2020-2024; The study must have 
complete data to calculate the value of effect 
size; sample size (N) > 25 studentsFurthermore, 
statistical analysis was carried out by calculating 
the effect size with the JSAP application 0.8.5 
from each study that showed the magnitude of 
the influence of flipped learning.  The effect size 
criteria in this study are guided by the effect size 
criteria Cohen et al., (2007) can be seen in Table 
1. 

 

Table 1. Effect Size Value Criteria 
Effect Size Criterion 

0.00 ≤ ES ≤ 0.20 Low  

0.00 ≤ ES ≤ 0.20 Medium 

ES ≥ 0.80  High 

 

Result and Discussion 

Based on the results of data search 
related to the effect of flipped learning on 
critical thinking skills, 15 articles were obtained 
that met the inclusion criteria. Data that have 
met the inclusion criteria are calculated effect 
size values which can be seen in Table 2. 

 
Table 2. Effect Size Value 

Journal 
Code 

Year Sample 
Size 

Effect 
Size 

Criterion 

A1 2020 40 0.92 High 

A2 2021 35 1.02 High 

A3 2021 60 0.78 Medium 

A4 2023 210 1.62 High 

A5 2022 80 0.48 High 

A6 2022 110 0.88 High 

A7 2023 96 1.28 High 

A8 2021 76 1.07 High 

A9 2020 60 1.16 High 

A10 2023 40 0.82 High 

A11 2023 30 0.78 Medium 

A12 2020 200 2.52 High 

A13 2023 46 0.42 Medium 

A14 2020 70 2.19 High 

A15 2023 84 1.41 High 

 
Based on Table 2, the effect size analysis 

results of 15 articles ranged from 0.42 to 2.52. 

According to the criteria Cohen et al., (2007) 
Three articles had a medium effect size value 
and twelve articles had a high effect size value. 
This finding can be concluded that the 
application of flipped learning has a positive 
influence on students' creative thinking 
abilities.  The results of the study are in line with 
Agustini et al., (2022) The application of flipped 
learning has a significant effect on students' 
critical and creative thinking skills in learning. 
These results are also supported by research 
Suhartini &; Marianti (2023) said the application 
of flipped learning can have a positive influence 
on students' creative thinking and problem 
solving skills. 

Flipped learning is an innovative learning 
model that can improve students' creative 
thinking skills in the era of the industrial 
revolution 4.0. This is in line with the results of 
research from Basal (2015) which shows that 
the application of flipped classrooms has a 
significant effect on improving students' 
creative thinking skills. Through flipped 
learning, students can learn independently 
outside the classroom through learning videos. 
Later in the classroom, time is used for 
discussions, projects, and other collaborative 
activities that can enhance creativity (Tien et al., 
2020). In line with that, another study by 
(Rahmatan et al., 2022)V also indicates that 
flipped classrooms are effective for facilitating 
project-based learning which has an impact on 
improving students' creative thinking skills. 
Students become more creative in working on 
projects and solving problems in new 
ways.(Rahman et al., 2023; Hwang et al., 2019). 
Thus, it can be concluded that the application of 
the flipped learning model can have a positive 
effect on improving students' creative thinking 
skills (Lin, 2021). 

Furthermore, analyzing the effect of 
flipped learning on students' creative thinking 
ability based on education level can be seen in 
Table 3. 
 

Table 3. Effect Size Based on Education 
Level 

Education 
Level  

Effect 
Size 

 Effect 
Size 

Criterion 

Elementary 
School 

0.74 0.945 High 
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Junior School 0.89 

High School 0.92 

College 1.23 

 
Table 3, the results of effect size analysis 

based on elementary school education level of 
0.74, junior school 0.89, high school 0.92 and 
college of 1.23. Furthermore, the average value 
of effect size at the education level is 0.945 with 
the high category. These findings explain that 
flipped learning is effective for learning from 
elementary school to tertiary level. 

Several studies show that the application 
of flipped learning has a positive effect on 
students' creative thinking skills both at the 
elementary to tertiary education levels. As the 
results of research from Roehl et al. (2013) who 
apply flipped classrooms to high school 
students, it was found that this model can 
improve students' creative thinking skills 
because of the opportunity to discuss and solve 
problems (Bhagat et al., 2016). At the basic 
education level, research conducted by Makruf 
et al., (2021)) also showed similar results that 
flipped learning effectively improved the 
creative thinking skills of elementary school 
students. This is because elementary students 
have more opportunities to engage in hands-on 
activities and discussions in the classroom that 
can practice their creative thinking skills 
(Ökmen &; Kılıç, 2020; Mako et al., 2020). Thus, 
it can be concluded that flipped learning can 
have a positive influence on improving students' 
creative thinking skills at both primary and 
secondary education levels (Erkan &; Duran, 
2023). 

 

Simpulan  

Based on the results of a meta-
analysis of several previous studies, it can 
be concluded that the application of flipped 
learning as a whole has proven effective in 
improving students' creative thinking skills. 
The positive effect of flipped learning on 
students' creative thinking ability was 
statistically significant with an average 
effect size of 0.945 high criteria. The 
effectiveness of flipped learning in 
improving students' creative thinking is 

universal, independent of the measurement 
method. Thus, flipped learning is 
recommended to be applied to improve 
students' 21st century skills, especially 
creative thinking. 
 

Reference 

Abdul Rahman, Ilwandri, Tomi Apra 
Santosa3, Revi Gina Gunawan, Yayat 
Suharyat, Ringgo Putra, A. S. (2023). 
Effectiveness of Problem-Based 
Learning Model in Science Learning: A 
Meta- Analysis Study. JUARA : Jurnal 
Olahraga, 8(2), 713–726. 

Agustini et al. (2022). Quantum Flipped 
Learning and Students ’ Cognitive 
Engagement in Achieving Their Critical 
and Creative Thinking in Learning. Ijet, 
4–25. 

Alqahtani, T. M., Yusop, F. D., & Halili, S. H. 
(2022). Dataset on the relationships 
between flipped classroom approach , 
students ’ learning satisfaction and 
online learning anxiety in the context 
of Saudi Arabian higher education 
institutions . Data in Brief, 45, 108588. 
https://doi.org/10.1016/j.dib.2022.10
8588 

Astri Suhartini, A. M. (2023). The Effect of 
Flipped-Problem Based Learning on 
Curiosity , Creative Thinking and. 
Journal of Biology Education, 12(3), 
379–389. 

Bhagat, K. K., Chang, C. N., & Chang, C. Y. 
(2016). The impact of the flipped 
classroom on mathematics concept 
learning in high school. Educational 
Technology and Society, 19(3), 134–
142. 

Chamdani et al. (2022). META-ANALYSIS 
STUDY : THE RELATIONSHIP BETWEEN 
REFLECTIVE THINKING AND LEARNING 
ACHIEVEMENT. ERIES Journal, 15(3), 
181–188. 

Cohen, L., Manion, L., Lecturer, P., 
Morrison, K., & Lecturer, S. (2007). 



Jurnal Edumaspul, x (x), Year xxxx - 442 
(author name) 

 

Copyright © 2018 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

Research Methods in Education. New 
York,: Routledge is an imprint of the 
Taylor & Francis Group, an informa 
business. 

Cubelo, F. (2023). International Journal of 
Nursing Sciences Bilingual modi fi ed fl 
ipped learning in international nursing 
education : A discursive approach. 
International Journal of Nursing 
Sciences, 10(4), 562–567. 
https://doi.org/10.1016/j.ijnss.2023.0
9.006 

Diah et al. (2022). Meta-Analysis of Focusky 
Learning Media on Student Learning 
Outcomes. INTERNATIONAL JOURNAL 
OF ASIAN EDUCATION, 3(2), 20–22. 
https://doi.org/10.55943/jipmukjt.v3i
2.34 

Erkan, H., & Duran, M. (2023). The Effects of 
STEM Activities Conducted with the 
Flipped Learning Model on Primary 
School Students ’ Scientific Creativity , 
Attitudes and Perceptions towards 
STEM. Science Insights Education 
Frontiers 2023;, 15(1), 2175-2225. 
https://doi.org/10.15354/sief.23.or11
5 

Fadhil et al. (2021). Impact of Project Based 
Learning on Creative Thinking Skills 
and Student Learning Outcomes 
Impact of Project Based Learning on 
Creative Thinking Skills and Student 
Learning Outcomes. Journal of Physics: 
Conference Series, 1940, 1–9. 
https://doi.org/10.1088/1742-
6596/1940/1/012114 

Fradila, E., Razak, A., Santosa, T. A., Arsih, F., 
& Chatri, M. (2021). Development Of E-
Module-Based Problem Based 
Learning ( PBL ) Applications Using Sigil 
The Course Ecology And 
Environmental Education Students 
Master Of Biology. International 
Journal of Progressive Sciences and 
Technologies (IJPSAT), 27(2), 673–682. 

Hidayat, S., Prayogi, S., & Sarnita, F. (2022). 
The Effect of Problem Based Learning 

Model on Students ’ Creative Thinking 
Ability. Jurnal Penelitian Pendidikan 
IPA, 8(1), 379–382. 
https://doi.org/10.29303/jppipa.v8i1.
1307 

Hwang, G. J., Chen, M. R. A., Sung, H. Y., & 
Lin, M. H. (2019). Effects of integrating 
a concept mapping-based 
summarization strategy into flipped 
learning on students’ reading 
performances and perceptions in 
Chinese courses. British Journal of 
Educational Technology, 50(5), 2703–
2719. 
https://doi.org/10.1111/bjet.12708 

Ichsan, Tomi Apra Santosa, Ilwandri, Aulia 
Sofianora, U. Y. (2022). Efektivitas 
Evaluasi Model CIPP Dalam 
Pembelajaran IPA di Indonesia : Meta- 
Analisis. Jurnal Pendidikan Dan 
Konseling, 5(2), 1349–1358. 

Jim, A., Pablo-lerchundi, I., Nú, C., Sastre-, 
S., Míguez-souto, A., & Martín-nú, L. 
(2023). Heliyon Factors affecting 
students ’ perception of flipped 
learning over time in a teacher training 
program. Heliyon, 9(2023), 1–15. 
https://doi.org/10.1016/j.heliyon.202
3.e21318 

Juandi, D., Kusumah, Y. S., & Tamur, M. 
(2022). A Meta-Analysis of the last two 
decades of realistic mathematics 
education approaches. International 
Journal of Instruction, 15(1), 381–400. 
https://doi.org/10.29333/iji.2022.151
22a 

Kardoyo et al. (2019). Problem-Based 
Learning Strategy: Its Impact on 
Students’ Critical and Creative Thinking 
Skills. European Journal of Educational 
Research, 9(3), 1141–1150. 
https://doi.org/10.12973/eu-
jer.9.3.1141 

Khairunnisa, Abdullah, Kharil, Hasanuddin, 
& Rahmatan, H. (2022). The Influence 
of Problem Based Learning Models 
combined with Flashcard Media on 



Jurnal Edumaspul, 8(1), Year 2024 - 443 

(Aloisius Harso, Miftachul Amri, Riyanti Susiloningtyas, Henny Sanulita, Hadi Widodo, Tomi Apra 
Santosa) 

 

Copyright © 2018 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

Creative Thinking Skills of Students. 
Jurnal Penelitian Pendidikan IPA, 8(1), 
247–251. 
https://doi.org/10.29303/jppipa.v8i1.
1154 

Lestari, D. I., & Effendi-hasibuan, M. H. 
(2020). Jurnal Pendidikan Kimia The 
effect of the flipped classroom 
approach and self-efficacy on a guided 
inquiry on students ’ creative thinking 
skills. Jurnal Pendidikan Kimia, 12(2), 
95–105. 
https://doi.org/10.24114/jpkim.v12i2.
19435 

Lin, Y. T. (2021). Effects of flipped learning 
approaches on students’ learning 
performance in software engineering 
education. Sustainability (Switzerland), 
13(17). 
https://doi.org/10.3390/su13179849 

Mako, S. Y., Harso, A., & Kaleka, M. B. U. 
(2020). Profil Kemampuan Berpikir 
Kreatif Siswa Kelas X Smk Negeri 7 
Ende. EduFisika, 5(02), 124–130. 
https://doi.org/10.22437/edufisika.v5i
02.10500 

Makruf, I., Putra, H. R. P., Choiriyah, S., & 
Nugroho, A. (2021). Flipped learning 
and communicative competence: An 
experimental study of English learners. 
International Journal of Education in 
Mathematics, Science and Technology, 
9(4), 571–584. 
https://doi.org/10.46328/ijemst.1960 

Mou, T. (2024). The practice of visual 
storytelling in STEM : Influence of 
creative thinking training on design 
students ’ creative self-efficacy and 
motivation. Thinking Skills and 
Creativity, 51(January), 101459. 
https://doi.org/10.1016/j.tsc.2023.10
1459 

Ningsih, S. R., Ahman, E., & Riswanto, A. 
(2020). Effectiveness of Using the 
Project-Based Learning Model in 
Improving Creative-Thinking Ability. 
Universal Journal of Educational 

Research, 8(4), 1628–1635. 
https://doi.org/10.13189/ujer.2020.0
80456 

Nurtamam, M. E., Santosa, T. A., Aprilisia, S., 
Rahman, A., & Suharyat, Y. (2023). 
Meta-analysis : The Effectiveness of 
Iot-Based Flipped Learning to Improve 
Students ’ Problem Solving Abilities. 
Edumaspul :Jurnal Pendidikan, 7(1), 
1491–1501. 

Ökmen, B., & Kılıç, A. (2020). The effect of 
layered flipped learning model on 
students’ attitudes and self-regulation 
skills. International Journal of Research 
in Education and Science, 6(3), 409–
426. 
https://doi.org/10.46328/ijres.v0i0.95
7 

Peurape, M. A., Harso, A., & Wolo, D. 
(2020). Profile of Creative Thinking 
Abilities in Class Vii Students of Smpn I 
Adonara Barat. ScienceEdu: Jurnal 
Pendidikan …, III(2), 71–75. Retrieved 
from 
https://jurnal.unej.ac.id/index.php/Sc
edu/article/view/19580 

Piaw, C. Y. (2014). Effects of gender and 
thinking style on students ’ creative 
thinking ability. Procedia - Social and 
Behavioral Sciences, 116, 5135–5139. 
https://doi.org/10.1016/j.sbspro.2014
.01.1087 

Rahman, A. A., Santosa, T. A., Nurtamam, 
M. E., & Widoyo, H. (2023). Meta-
Analysis : The Effect of Ethnoscience-
Based Project Based Learning Model 
on Students ’ Critical Thinking Skills. 
Jurnal Penelitian Pendidikan IPA, 9(9), 
611–620. 
https://doi.org/10.29303/jppipa.v9i9.
4871 

Rahman, A., Santosa, T. A., Sofianora, A., 
Oktavianti, F., & Alawiyah, R. (2023). 
Systematic Literature Review : TPACK-
Integrated Design Thinking in 
Education. International Journal of 
Education and Literature (IJEL), 2(1), 



Jurnal Edumaspul, x (x), Year xxxx - 444 
(author name) 

 

Copyright © 2018 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

65–77. 
Rahmatan, H., Artika, W., Ulfa, A., Pada, T., 

& Huda, I. (2022). The Effect of 
Applying Blended Learning Strategies 
Flipped Classroom Model on Students ’ 
Critical Thinking Skills. Jurnal Penelitian 
Pendidikan IPA, 8(1), 86–93. 
https://doi.org/10.29303/jppipa.v8i1.
1186 

Razak, A., Santosa, T. A., Lufri, & Zulyusri. 
(2021). Meta-Analisis: Pengaruh HOTS 
(Higher Order Thinking Skill) terhadap 
Kemampuan Literasi Sains dan Lesson 
Study Siswa pada Materi Ekologi dan 
Lingkungan pada Masa Pandemi Covid-
19. Bioedusiana: Jurnal Pendidikan 
Biologi, 6(1), 79–87. 

Santosa, T. A., Razak, A., Lufri, L., Zulyusri, Z., 
Fradila, E., & Arsih, F. (2021). Meta-
Analisis: Pengaruh Bahan Ajar Berbasis 
Pendekatan STEM Pada Pembelajaran 
Ekologi. Journal of Digital Learning and 
Education, 1(01), 1–9. 
https://doi.org/10.52562/jdle.v1i01.2
4 

Segundo-marcos, R. (2023). Age-related 
changes in creative thinking during late 
childhood : The contribution of 
cooperative learning. Thinking Skills 
and Creativity, 49(2022), 1–11. 
https://doi.org/10.1016/j.tsc.2023.10
1331 

Staddon, R. V. (2022). A supported flipped 
learning model for mathematics gives 
safety nets for online and blended 
learning. Computers and Education 
Open, 3(April), 100106. 
https://doi.org/10.1016/j.caeo.2022.1
00106 

Suharyat, Y., Santosa, T. A., & Satria, E. 
(2023). The Effectiveness of STEM-
Based Learning in Teaching 21 st 
Century Skills in Generation Z Student 
in Science Learning : A. Jurnal 
Penelitian Pendidikan IPA, 9(1), 160–
166. 
https://doi.org/10.29303/jppipa.v9i1.

2517 
Supratman et al. (2021). The Effect Size of 

Different Learning on Critical and 
Creative Thinking Skills of Biology 
Students. International Journal of 
Instruction, 14(3), 187–206. 

Supriyadi, A., Satria, E., & Santosa, T. A. 
(2022). International Journal of 
Education and Literature ( IJEL ) E- 
ISSN : 2829-6249 P -ISSN : 2829-6656 
Meta-analysis : The Effectiveness of 
the Integrated STEM Technology 
Pedagogical Content Knowledge 
Learning Model on the 21st Century 
Skills of High School S. International 
Journal of Education and Literature 
(IJEL). 

Suryono, W., Haryanto, B. B., Santosa, T. A., 
Suharyat, Y., & Sappaile, B. I. (2023). 
The Effect of The Blended Learning 
Model on Student Critical Thinking 
Skill : Meta-analysis. Edumaspul - 
Jurnal Pendidikan, 7(1), 1386–1397. 

Susanti, W., Supena, A., & Cahyana, U. 
(2020). Journal of Nonformal 
Education Effect of Flippeed Classroom 
Models and Creative Thinking of 
Science Literation Students. Journal of 
Nonformal Education, 6(1), 51–60. 

Tabieh, A. A. S., & Hamzeh, M. (2022). the 
Impact of Blended-Flipped Learning on 
Mathematical Creative Thinking Skills. 
Journal of Educators Online, 19(3). 
https://doi.org/10.9743/JEO.2022.19.
3.15 

Tamur et al. (2020). The Effectiveness of the 
Application of Mathematical Software 
in. International Journal of Instruction, 
13(4), 867–884. 

Tien, L., Lin, S., Yin, H., Chang, J., & Lin, S. 
(2020). The Impact of a Flipped 
Classroom on the Creativity of Students 
in a Cake Decorating Art Club. 
11(December), 1–13. 
https://doi.org/10.3389/fpsyg.2020.5
33187 

Utomo, W., Suryono, W., Santosa, T. A., & 



Jurnal Edumaspul, 8(1), Year 2024 - 445 

(Aloisius Harso, Miftachul Amri, Riyanti Susiloningtyas, Henny Sanulita, Hadi Widodo, Tomi Apra 
Santosa) 

 

Copyright © 2018 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

Agustina, I. (2023). The Effect of 
STEAM-Based Hybrid Based Learning 
Model on Students ’ Critical Thinking 
Skills. Jurnal Penelitian Pendidikan IPA, 
9(9), 742–750. 
https://doi.org/10.29303/jppipa.v9i9.
5147 

Wege, K., Harso, A., & Wolo, D. (2022). 
Analysis of student learning 
independence during the pandemic. 
Journal of Research in Instructional, 
2(1), 87–96. 
https://doi.org/10.30862/jri.v2i1.34 

Zainuddin, Z., & Halili, S. H. (2024). 
International Review of Research in 
Open and Distributed Learning Flipped 
Classroom Research and Trends from 
Different Fields Flipped Classroom 
Research and Trends from Different 
Fields of Study. International Review of 
Research in Open and Distributed 

Learning, 17(3), 1–29. 
Zhuang, K., Yang, W., Li, Y., Zhang, J., & 

Chen, Q. (2021). NeuroImage 
Connectome-based evidence for 
creative thinking as an emergent 
property of ordinary cognitive 
operations. NeuroImage, 
227(November 2020). 
https://doi.org/10.1016/j.neuroimage
.2020.117632 

Zulyusri, Tomi Apra Santosa,Festiyed, 
Yerimadesi, Yohandri, Abdul Razak, S. 
(2023). Effectiveness of STEM Learning 
Based on Design Thiking in Improving 
Critical Thinking Skills in Science 
Learning : A. Jurnal Penelitian 
Pendidikan IPA, 9(6), 112–119. 
https://doi.org/10.29303/jppipa.v9i6.
3709 

 

 

 


