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Abstract: The purpose of this study is to determine the influence of the 
design thinking-based inquiry training learning model on the creative 
thinking skills of students in Indonesia.  This type of research is a type of 
systematic literature review (SLR) research and meta-analysis.  The sources 
in this study analyzed 13 studies obtained through the databases of Google 
Scholar, Education Resources Information Center (ERIC), Wiley, PLoL ONE, 
Taylor of Francis, and IEEE published from 2019-2023. Analyze data with 
the help of JSAP applications. The results concluded that the summary effect 
size value (rE = 0.84; p < 0.001) high effect size category. This finding shows 
that the inquiry training learning model based on design thinking has a high 
positive effect on the creative thinking ability of students in Indonesia. 
 
Keywords: Creative thinking; Design thinking; Effect size; Inquiry training 
learning 

  

Introduction 
 
Creative thinking skills are a skill that students 

must have to face the industrial revolution 4.0 (Nasution 
et al., 2023; Ritter et al., 2020). Creative thinking skills 
help students develop new ideas or ideas in solving a 
problem (Kartikasari et al., 2022; Suwendra, 2023; 
Suryandari et al., 2021; Tabieh & Hamzeh, 2022). 
Creative thinking skills assist students in developing 
innovations in learning (Tok et al., 2022; Hews et al., 
2023; Yildiz & Yildiz, 2021;Sur & Ateş, 2022). In addition, 
creative thinking skills play an important role in making 
a decision in solving a problem (Sulistiyarini et al., 2022; 
Silva et al., 2022; Siburian et al., 2019). Students who 
have creative thinking skills can create new things that 
are useful in life (Attanurakkee & Dhammabhisamai, 
2022; Yustiana el al., 2022; Saregar et al., 2021). Therefore, 
creative thinking skills provide positive benefits to the 

development of students' cognitive functions in learning 
activities. 

But in reality, students' creative thinking skills in 
Indonesia are still relatively low (Utomo et al., 2014; 
Nurtamam et al., 2023; Made et al., 2020; Ichsan et al., 
2023). The results can be seen in the results  of the 2018 
Programe For International Student Assessment (PISA) 
survey, the science literacy of Indonesian students was 
ranked 71 out of 78 member countries (Elfira et al., 2023; 
Utomo et al., 2023; Zulkifli et al., 2022; Supriyadi et al., 
2023; Sofianora et al., 2023). Similarly, the results of 
TIMSS (Trend In International Mathematic and Sience 
Study) research in 2015, students' ability to think 
creatively and critically in the fields of science and 
mathematics was ranked 69 out of 79 participating 
countries {Formatting Citation}. The low creative 
thinking skills of students can also be seen in learning 
activitiesthat are only centered on teachers (Adiilah & 
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Haryanti, 2023; Dwi et al., 2022; Jumadi et al., 2021), so 
students find it difficult to understand the subject 
matter. Learning activities that do not involve active 
students (Dominggus et al., 2021; Rahman et al., 2023; 
Hariyadi et al., 2023)  and the selection of learning 
models that are lacking not to encourage creative 
thinking skills (Atmojo & Sajidan, 2020). 

The inquiry training learning model  is a learning 
model that is able to improve creative thinking skills in 
learning activities (Inati et al., 2016). The inquiry training 
learning  model is a learning model that trains students 
to be directly involved in carrying out activities 
scientifically (Yuliska et al., 2020). The inquiry training 
learning model  can help students improve problem-
solving skills (Turnip et al., 2016; Gillani, 2010). 
Furthermore, the inquiry training learning model can be 
combined with design thinking learning. Design Thinking 
is a learning concept that involves students stimulating 
the thought process and periodication in creating a 
positive change (Rauth et al., 2010; Dorland, 2023; 
Ladachart et al., 2022). Design thinking can help students 
learn actively and creatively in learning (Pratomo et al., 
2021). 

Research Andrini (2016) inquiry learning model 
can improve student learning outcomes. Research 
{Formatting Citation} inquiry training learning model  
can develop Shiva science literacy. Research by Zulyusri 
et al. (2023) design thinking-based learning can improve 
students' critical and creative thinking skills. The gap in 
research is that many studies on inquiry training have 
not found research related to the effect of size model 
inquiry training learning based one sign thinking.  Based 
on these problems, this study aims to influence the 
design thinking-based inquiry training learning model 
on the creative thinking skills of students in Indonesia. 

 

Method  
 
This research is a type of systematic literature 

review (SLR) research and meta-analysis. This study 
aims to determine the influence of the design thinking-
based inquiry training learning model on the creative 
thinking skills of students in Indonesia. According to 
(Borenstein et al., 2009) Meta-analysis research is carried 
out with steps consisting of determining inclusion 
criteria; collecting and coding data, and conducting 
statistical analysis. 

 
Eligibity Criteria  

The process in this study has several inclusion 
criteria, namely research published from 2019-2023; data 
comes from reputable national and international 
journals indexed by SINTA, WOS and Scopus; Research 
must use experimental methods; The data has an 
average value, sample size and standard deviation (SD) 

and the research comes from Indonesian and English 
language journals and the  research has r, t, and F values 
related to the influence of the design thinking-based 
inquiry training learning model on critical thinking 
skills. Data source selection technique using Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) method (Figure 1). From the results of data 
search, 13 studies that meet the inclusion criteria can be 
seen in Table 2. 
 
Data Collection 

The collection of data sources comes from journal 
databases, namely Google Scholar databases, Education 
Resources Information Center (ERIC), Wiley, PLoS 
ONE, Taylor of Francis and IEEE. The data collection 
keywords are "model inquiry training learnig; Design 
Thinking", "The Influence of the Inquiry Training 
Learning Model on the ability to think creatively", and 
"the influence of the design thinking-based inquiry 
training model  on students' creative thinking ability". 
 
Data Analysis 

Data analysis in this study calculated the effect 
size value of the entire research analyzed. According to 
Borenstein et al. (2009) Meta-analysis statistical analysis 
procedure, namely calculating the effect size value of the 
primary study; conducting heterogeneity tests; checking 
publication bias; and calculating the p-value to test a 
hypothesis. Data analysis in this study with the help of 
JSAP application. There are inclusion criteria guided by 
categories (Cohen et al., 2007) seen in Table 1. 

 
Table 1.  Categories Effect Size Cohen's 
Effect Size  Category  

0.00 ≤ ≤ 0.20 Low 
0.00 ≤ ≤ 0.80 Medium 
D ≥ 0.80 High 

 

Result and Discussion 
 
In the process of collecting data through the 

Google Scholar database, ERIC, Wiley, Taylor of Francis, 
and IEEE obtained 13 studies that met the inclusion 
criteria related to the design thinking-based inquiry 
training learning model on students' creative thinking 
skills. Data that have met the inclusion criteria are 
analyzed based on the characteristics of the publication 
code, year of publication, research index, research 
sample, N, r, t values and effect size shown in Table 2. 

Based on Table 2, describes the results of the 
analysis of 13 studies that meet the inclusion criteria for 
each study indexed by SINTA, Scopus and Wos. 
Furthermore, the research samples came from 
elementary schools, junior high schools, high schools 
and college students. The sample size (N) in the study 
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amounted to 997 participants. In addition, the value of 
effect size analysis from 13 studies based on criteria 
(Cohen et al., 2007) obtained three effect size (23%) 
medium criteria and ten effect size (77%) high criteria. 

The next step is to conduct heterogeneity tests and 
determine the estimation model. The results of the 
heterogeneity test can be shown in Tables 3 and 4.

 
Table 2. 13 Research Meets Inclusion Criteria 
Publication Code Sample N r t F Effect Size 

F1 Junior School Student 72  0.872 5.054 0.87 
F2 Junior School Student 45  2.018  0.95 
F3 High school student 40  1.905  1.07 
F4 High school student 128  0.783  0.59 
F5 High school student 90  0.917  0.92 
F6 Junior School Student 80  2.450  2.14 
F7 Junior School Student 48  1.302  1.30 
F8 High school student 38 0.320 0.694  0.72 
F9 Elementary school student 40  9.142  0.84 
F10 High school student 94 0.491 5.806  1.50 
F11 High school student 112 0.513 4.662  0.68 
F12 Colleger 104  0.974  0.92 
F13 Colleger 86  0.925  0.89 

Based on Table 3, showing the results of the 
heterogeneity test from 13 studies concluded that the 
effect size is heterogeneously distributed. Hasil seen 
from the value (p < 0.001; Q = 63,220.) Publication   bias 
serves to determine the presence or absence of bias in 
meta-analysis research (Yıldırım, 2022; Öztürk et al., 
2022). Checking publication bias in research with funnel 
plots.  The results of checking publication bias with 
Funnel flot effect size are shown in figure 1. 
 
Table 3. Heterogeneity Test Results 

 Q Df p 

Omnibus test of Model Coefficients 63.220 1 < 0.001 
Test of Residual Heterogeneity 414.170 9 < 0.001 

Note. p value are approximate 

  

 
Figure 1. Funnel plot standard error 

Based on figure 1, explaining the results of 
checking publication bias with funnel plots from 13 
analyzed studies is difficult to determine whether the 
curve is symmetrical or asymmetric.  To find out this, it 
is necessary to do Egger's test to find out the curve shape 
of the 13 effect size. Egger's test results are shown in 
Table 4. 

 
Table 4. Egger's Test Results 

 z p 

Sei 2. 841 < 0.004 

 
Based on Table 4, the value (p < 0.004; z = 2.84) 

means that the distribution of the funnel plot is 
symmetrical.  The findings show that in this study there 
was no publication bias. The next step is to calculate the 
summary effect size value of the 13 studies analyzed. 
The results of this summary effect size test aim to 
determine the influence of the design thinking-based 
inquiry training learning model on students' creative 
thinking skills. The summary effect size test results can 
be shown in Table 5. 

Based on Table 5, explaining the results of the 
summary effect size test obtained values (rE = 0.840; SE 
= 0.190; Z = 9.433 ; P < 0.001), then the application of the 
design thinking-based inquiry training learning model 
has a high influence on the creative thinking skills of 
students in Indonesia. 

This result is in line with research (Wahyudi et al., 
2019) model inquiry training learning can improve 
students' creative thinking skills. This finding is 
supported by research (Prime, 2020) inquiry training 
model can improve students' critical and creative 
thinking skills in learning. The inquiry training learning 
model is able to develop problem-solving skills in 
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students (Turnip et al., 2016). The inquiry training 
learning model based on design thinking can foster 
representative thinking skills in learning.  Inquiry 

training learning model  students learn on their own in 
finding a concept or material (Ertikanto, 2017; Ahokoski 
et al., 2016). 

 
Table 5. Summary Effect Size Test Results 

 Estimates SE z p 95 % Confidence Interval 

     Lower Upper 

Intercept 0.840 0.190 9.43 < 0.001 0.617 0.964 

Design  thinking-based inquiry training learning 
model  students can learn more creatively and 
innovatively in solving a problem (Bernard & Różycki, 
2020; Hashim et al., 201; Moffett & Cassidy, 2023). 
Design thinking-based learning students are able to 
develop innovative thinking to solve a problem 
(Chahine et al., 2020; Liudmyla et al., 2022).  In addition, 
learning with design thinking  helps produce a product 
that can be utilized in learning activities (Grizioti & 
Langenhove, 2022; Mccurdy et al., 2020). Therefore, the 
inquiry training learning model based on design 
thinking fosters students' motto in developing creative 
thinking in student learning in Indonesia. 
 

Conclusion  
 
From the results of this study it can be concluded 

that the summary effect size value (rE = 0.840; p < 0.001) 
high effect size category. This finding shows that the 
inquiry training learning model based on design 
thinking has a high positive effect on the creative 
thinking ability of students in Indonesia. The inquiry 
training learning model based on design thinking 
students can develop ideas to produce products that are 
useful in learning activities. 
  
Acknowledgments  

Place In research research thank you for periodically 
collaboration i in completing this article. Hopefully it can make 
a major contribution to the advancement of education in 
Indonesia. 
 
Author Contributions 
All researchers contributed to this research by Yuyun Suprato; 
Asmawati, Abdul Rahman, Wasito Utomo and Tomi Apra 
Santosa collected data, coded the data, and analyzed the data 
statistically and interpreted the data. 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 
 

References  

 
Adiilah, I. I., & Haryanti, Y. D. (2023). Pengaruh Model 

Problem Based Learning Terhadap Kemampuan 

Berpikir Kreatif Siswa pada Pembelajaran IPA. 
Papanda Journal of Mathematics and Science Research, 
2(1), 49–56. 
https://doi.org/10.56916/pjmsr.v2i1.306 

Ahokoski, E., Korventausta, M., Veermans, K., & 
Jaakkola, T. (2017). Teachers' Experiences of an 
Inquiry Learning Training Course in Finland. 
Science Education International, 28(4), 305-314. 
Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1161524.pdf 

Andrini, V. S. (2016). The Effectiveness of Inquiry 
Learning Method to Enhance Students ’ Learning 
Outcome : A Theoritical and Empirical Review. 
Journal of Education and Practice, 7(3), 38–42. 
Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1089825.pdf 

Atmojo, I. R. W., & Sajidan. (2020). Effectiveness of CEL-
badis learning model on students’ creative-thinking 
skills: Case on the topic of simple food 
biotechnology. International Journal of Instruction, 
13(3), 329–342. 
https://doi.org/10.29333/iji.2020.13323a 

Attanurakkee, P. P., & Dhammabhisamai, P. (2022). 
Conduct a Collaborative Effort of Teachers to 
Strengthen Students’ Creative Thinking Skills. 
Education Quarterly Reviews, 5(3), 459–472. 
https://doi.org/10.31014/aior.1993.05.03.559 

Batong, J. S. T., & Wilujeng, I. (2018). Developing Web-
Students’ Worksheet Based on Inquiry Training for 
Increase Science Literacy. Journal of Physics: 
Conference Series, 1097(1). 
https://doi.org/10.1088/1742-
6596/1097/1/012021 

Bernard, P., & Dudek-różycki, K. (2020). The Impact Of 
Professional Development In Inquiry- Based 
Methods On Science Teachers ’ Classroom Practice. 
Journal of Baltic Science Education, 19(2), 201–219. 
Retrieved from 
https://www.ceeol.com/search/article-
detail?id=947099 

Borenstein, M., & Hedges, L. V. (2009). Introduction to 
Meta-Analysis Introduction. 

Chahine, I. C., Robinson, N., & Mansion, K. (2020). Using 
Robotics and Engineering Design Inquiries to 
Optimize Mathematics Learning for Middle Level 
Teachers: A Case Study. Journal on Mathematics 



Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2023, Volume 9, Special Issue, 46-52 
 

50 

Education, 11(2), 319–332. Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1252005.pdf 

Cohen, L., Manion, L., Lecturer, P., Morrison, K., & 
Lecturer, S. (2007). Research Methods in Education. 
Routledge is an imprint of the Taylor & Francis 
Group, an informa business. 

Dominggus, R., Kristin, S., Martha M, B., Since Y, K., 
Vera V, K., & CorneliLatu, P. (2021). Resource based 
learning design thinking (RBLDT): A model to 
improve students’ creative thinking skills, concept 
gaining, and digital literacy. Cypriot Journal of 
Educational Sciences, 16(1), 288–302. Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1288557.pdf 

Dorland, A. (2023). Failing to Learn: Design Thinking 
and the Development of a Failure-Positive Mindset 
in the University Classroom. Collected Essays on 
Learning and Teaching, 14(1), 1–21. 
https://doi.org/10.22329/celt.v14i1.7155 

Elfira, I., & Santosa, T. A. (2023). Literature Study : 
Utilization of the PjBL Model in Science Education 
to Improve Creativity and Critical Thinking Skills. 
Jurnal Penelitian Pendidikan IPA, 9(1), 133–143. 
https://doi.org/10.29303/jppipa.v9i1.2555 

Ernawati, M. D. W., Rusdi, M., Asrial, A., Muhaimin, M., 
Wulandari, M., & Maryani, S. (2022). Analysis of 
Problem Based Learning in the Scaffolding Design: 
Students' Creative-Thinking Skills. Cypriot Journal 
of Educational Sciences, 17(7), 2333-2348. Retrieved 
from 
http://files.eric.ed.gov/fulltext/EJ1350312.pdf 

Ertikanto, C. (2017). Development and Evaluation of a 
Model-Supported Scientific Inquiry Training 
Program for Elementary Teachers in Indonesia. 
International Journal of Instruction, 10(3), 93–108. 
Retrieved from https://eric.ed.gov/?id=EJ1150995 

Fitriyah, A., & Ramadani, S. D. (2021). Pengaruh 
Pembelajaran Steam Berbasis Pjbl (Project-Based 
Learning) Terhadap Keterampilan. Journal of 
Chemistry And Education (JCAE), X(1), 209–226. 
https://doi.org/10.24252/ip.v10i1.17642 

Gillani, B. (2010). Inquiry-Based Training Model and the 
Design of E-Learning Environments. Issues in 
Informing Science and Information Technology, 7, 001–
009. https://doi.org/10.28945/1188 

Grizioti, M., & Langenhove, L. V. A. N. (2022). Game 
Modding for Learning Design Thinking on an E-
Learning Platform. Special Collection: Remediation of 
Learning, 14(1), 99–111. 
https://doi.org/10.16993/dfl.181 

Hariyadi, S., Santosa, T. A., & Sakti, B. P. (2023). 
Effectiveness of STEM-Based Mind Mapping 
Learning Model to Improve Students’ Science 
Literacy in the Era of Revolution. Jurnal Penelitian 
Pendidikan IPA, 9(10), 791–799. 
https://doi.org/10.29303/jppipa.v9i10.5125 

Hashim, A., Ruzaina, S., Aris, S., & Fook, C. Y. (2019). 
Promoting Empathy Using Design Thinking In Project- 
Based Learning And As A Classroom Culture (pp. 14–
23). Retrieved from 
https://ir.uitm.edu.my/id/eprint/29763/ 

Hews, R., Beligatamulla, G., & McNamara, J. (2023). 
Creative confidence and thinking skills for lawyers: 
Making sense of design thinking pedagogy in legal 
education. Thinking Skills and Creativity, 49(April), 
101352. https://doi.org/10.1016/j.tsc.2023.101352 

Ichsan, I., 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 Meta-Analysis. 
Jurnal Penelitian Pendidikan IPA, 9(1), 150-166. 
https://doi.org/10.29303/jppipa.v9i1.2517 

Inati, H. D., Abidin, Z., & Junaedi, E. (2016). Penerapan 
Model Pembelajaran Inquiry Training Berbantu 
Vee Diagram Terhadap Keterampilan Berpikir 
Kreatif Siswa Kelas X Pada Konsep Ekosistem. 
Quagga, 8(2), 27–35. 
https://doi.org/10.25134/quagga.v8i2.831 

Jodion Siburian, Aloysius Duran Corebima, Ibrohim, M. 
S. (2019). The Correlation Between Critical and 
Creative Thinking Skills on Cognitive Learning 
Results. Eurasian Journal of Educational Research, 81, 
99–114. https://doi.org/10.14689/ejer.2019.81.6 

Jumadi, J., Perdana, R., Hariadi, M. H., Warsono, W., & 
Wahyudi, A. (2021). The impact of collaborative 
model assisted by Google Classroom to improve 
students’ creative thinking skills. International 
Journal of Evaluation and Research in Education, 10(2), 
396–403. 
https://doi.org/10.11591/ijere.v10i2.20987 

Kartikasari, I. A., Usodo, B., & Riyadi. (2022). The 
Effectiveness Open-Ended learning and Creative 
Problem Solving Models to Teach Creative 
Thinking Skills. Pegem Egitim ve Ogretim Dergisi, 
12(4), 29–38. 
https://doi.org/10.47750/pegegog.12.04.04 

Ladachart, L., Radchanet, V., & Phothong, W. (2022). 
Design Thinking Mindsets Facilitating Students’ 
Learning of Scientific Concepts in Design-Based 
Activities. Journal of Turkish Science Education, 19(1), 
1–16. https://doi.org/10.36681/tused.2021.106 

Liudmyla, D., Olena, K., Yana, L., Svitlana, N., & Olena, 
Y. (2022). Prospects for the Development of Design 
Thinking of Higher Education Applicants in the 
Culture and Art Industry in the Context of 
Digitalization. Journal of Curriculum and Teaching, 
11(5), 196–204. 
https://doi.org/10.5430/jct.v11n5p196 

Made, N., Kusadi, R., Sriartha, I. P., & Kertih, I. W. 
(2020). Model Pembelajaran Project Based Learning 
Terhadap Keterampilan Sosial Dan Berpikir 



Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2023, Volume 9, Special Issue, 46-52 
 

51 

Kreatif. TSCJ, 3(1), 18–27. 
https://doi.org/10.23887/tscj.v3i1.24661 

Mccurdy, R. P., Nickels, M., & Bush, S. B. (2020). 
Problem-Based Design Thinking Tasks : Engaging 
Student Empathy in STEM. Electronic Journal for 
Research In Science & Mathematics Education, 24(2), 
22–55. Retrieved from 
https://ejrsme.icrsme.com/article/view/19925 

Moffett, J., & Cassidy, D. (2023). Building a Digital 
Educational Escape Room Using an Online Design-
Thinking Process. Online Learning Journa, 27(2), 
223–244. Retrieved from 
https://pdfs.semanticscholar.org/cb24/95b6a3577
d703de553a67a85d19a85c2769c.pdf 

Nasution, N. E. A., Al Muhdhar, M. H. I., Sari, M. S., & 
Balqis. (2023). Relationship between Critical and 
Creative Thinking Skills and Learning 
Achievement in Biology with Reference to 
Educational Level and Gender. Journal of Turkish 
Science Education, 20(1), 66–83. 
https://doi.org/10.36681/tused.2023.005 

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. 
https://doi.org/10.33487/edumaspul.v7i1.6195 

Öztürk, B., Kaya, M., & Demir, M. (2022). Does inquiry-
based learning model improve learning outcomes ? 
A second-order meta-analysis. Journal of Pedagogical 
Research, 6(4), 201–216. 
https://doi.org/10.33902/JPR.202217481 

Perdana, R. (2020). The Effectiveness of Inquiry Social 
Complexity to Improving Critical and Creative 
Thinking Skills of Senior High School Students. 
International Journal of Instruction, 13(4), 477–490. 
Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1270742.pdf 

Pratomo, L. C., Siswandari, & Wardani, D. K. (2021). The 
effectiveness of design thinking in improving 
student creativity skills and entrepreneurial 
alertness. International Journal of Instruction, 14(4), 
695–712. https://doi.org/10.29333/iji.2021.14440a 

Rahman, A., Santosa, T. A., & Suharyat, Y. (2023). The 
Effect of Problem Based Learning-STEM on Students ’ 
21st Century Skills in Indonesia : A Meta-Analysis. 
2(1). https://doi.org/10.56910/literacy.v2i1.550 

Rauth, I., Köppen, E., Jobst, B., & Meinel, C. (2010). 
Design thinking: An educational model towards 
creative confidence. In DS 66-2: Proceedings of the 1st 
international conference on design creativity (ICDC 
2010). Retrieved from 
https://www.designsociety.org/publication/3026
7/Design+Thinking%3A+An+Educational+Model
+towards+Creative+Confidence 

Ritter, S. M., Id, X. G., Crijns, M., & Biekens, P. (2020). 
Fostering students ’ creative thinking skills by 
means of a one-year creativity training program. 
PLos ONE, 15(3), 1–18. 
https://doi.org/10.1371/journal.pone.0229773 

Saregar, A., Cahyanti, U. N., Misbah, Susilowati, N. E., 
Anugrah, A., & Muhammad, N. (2021). Core 
learning model: Its effectiveness towards students’ 
creative thinking. International Journal of Evaluation 
and Research in Education, 10(1), 35–41. 
https://doi.org/10.11591/ijere.v10i1.20813 

Silva, H., Lopes, J., Dominguez, C., & Morais, E. (2022). 
Lecture, Cooperative Learning and Concept 
Mapping: Any Differences on Critical and Creative 
Thinking Development. International Journal of 
Instruction, 15(1), 765–780. 
https://doi.org/10.29333/iji.2022.15144a 

Sofianora, A., Suharyat, Y., Santosa, T. A., & Supriyadi, 
A. (2023). Pengaruh Profesionalitas Guru 
Matematika dalam Meningkatkan Kompetensi 
Siswa Era Revolusi Industri 5.0 di Indonesia: 
Sebuah Meta-Analisis. Jurnal Math-UMB. EDU, 
10(2), 49-58. 
https://doi.org/10.36085/mathumbedu.v10i2.486
8 

Sulistiyarini, A., Sukarno, & Triyanto. (2022). Pre-Lesson 
Reading Activities on Creative Thinking Skills: 
Implementation, Impact, and Constraints. Pegem 
Egitim ve Ogretim Dergisi, 12(4), 89–102. 
https://doi.org/10.47750/pegegog.12.04.10 

Supriyadi, A., Suharyat, Y., Santosa, T. A., & Sofianora, 
A. (2023). The Effectiveness of STEM-Integrated 
Blended Learning on Indonesia Student Scientific 
Literacy : A Meta-analysis. International Journal of 
Education and Literature (IJEL), 2(1), 41–48. 
https://doi.org/10.55606/ijel.v2i1.53 

Sur, E., & Ateş, M. (2022). Examination of the 
Relationship Between Creative Thinking Skills and 
Comprehension Skills of Middle School Students. 
Participatory Educational Research, 9(2), 313–324. 
https://doi.org/10.17275/per.22.42.9.2 

Suryandari, K., Rokhmaniyah, & Wahyudi (2021). The 
effect of scientific reading based project model in 
empowering creative thinking skills of preservice 
teacher in elementary school. European Journal of 
Educational Research, 10(3), 1329-1340. 
https://doi.org/10.12973/eu-jer.10.3.1329 

Suwendra, I. W. (2023). The integration of the self-
concept-based Upanishad learning model in 
blended learning and its impact on character 
development and creative thinking skills. Ournal of 
Education and E-Learning Research, 10(1), 51–60. 
https://doi.org/10.20448/jeelr.v10i1.4342 

Tabieh, A. A. S., & Hamzeh, M. (2022). the Impact of 
Blended-Flipped Learning on Mathematical 



Jurnal Penelitian Pendidikan IPA (JPPIPA) December 2023, Volume 9, Special Issue, 46-52 
 

52 

Creative Thinking Skills. Journal of Educators Online, 
19(3). https://doi.org/10.9743/JEO.2022.19.3.15 

Tok, Ş., Dolapçıoğlu, S., & Akgün Özpolat, E. (2022). A 
Need Analysis on Development of Creative 
Thinking Skills: A Phenomenological Study. 
Uluslararası Eğitim Programları ve Öğretim 
Çalışmaları Dergisi, 12(1), 1–18. 
https://doi.org/10.31704/ijocis.2022.001 

Turnip, B., Wahyuni, I., & Tanjung, Y. I. (2016). The 
Effect of Inquiry Training Learning Model Based on 
Just inTime Teaching for Problem Solving Skill. 
Journal of Education and Practice, 7(15), 177–181. 
Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1103095.pdf 

Utomo, T., Wahyuni, D., & Hariyadi, S. (2014). Pengaruh 
Model Pembelajaran Berbasis Masalah (Problem 
Based Learning) Terhadap Pemahaman Konsep 
dan Kemampuan Berpikir Kreatif Siswa (Siswa 
Kelas VIII Semester Gasal SMPN 1 Sumbermalang 
Kabupaten Situbondo Tahun Ajaran 2012/2013). 
Jurnal Edukasi Unej, 7(1), 5–9. 
https://doi.org/10.19184/jukasi.v1i1.1025 

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

Wahyudi, W., Verawati, N. N. S. P., Ayub, S., & Prayogi, 
S. (2019). The effect of scientific creativity in inquiry 
learning to promote critical thinking ability of 
prospective teachers. International Journal of 
Emerging Technologies in Learning (Online), 14(14), 
122. https://doi.org/10.3991/ijet.v14i14.9532 

Yildiz, C., & Guler Yildiz, T. (2021). Exploring the 
relationship between creative thinking and 
scientific process skills of preschool children. 
Thinking Skills and Creativity, 39(December), 100795. 
https://doi.org/10.1016/j.tsc.2021.100795 

Yıldırım, N. (2022). Argumentation-Based Teaching in 
Science Education: Meta- Analysis. Education 
Quarterly Reviews, 5(2), 226–237. 
https://doi.org/10.31014/aior.1993.05.02.483 

Yuliska, R., Syafriani, S., & Ramli, R. (2020). Efektivitas 
Pengembangan LKPD Fisika SMA/MA Berbasis 
Inquiry Training Untuk Meningkatkan 
Kemampuan Berpikir Kreatif Peserta Didik. Jurnal 
Eksakta Pendidikan (Jep), 4(1), 89. 
https://doi.org/10.24036/jep/vol4-iss1/428 

Yustiana, Mahadi, I., & Ariska, D. (2022). The Effect of E-
Learning Based on the Problem-Based Learning 
Model on Students ’ Creative Thinking Skills 
During the Covid-19 Pandemic. International Journal 
of Instruction, 15(2), 329–348. Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1341621.pdf 

Zulkifli, Z., Satria, E., Supriyadi, A., & Santosa, T. A. 

(2022). Meta-analysis: The effectiveness of the 
integrated STEM technology pedagogical content 
knowledge learning model on the 21st century 
skills of high school students in the science 
department. Psychology, Evaluation, and Technology 
in Educational Research, 5(1), 32–42. 
https://doi.org/10.33292/petier.v5i1.144 

Zulyusri, Z., Santosa, T. A., Festiyed, F., Yerimadesi, Y., 
Yohandri, Y., Razak, A., & Sofianora, A. (2023). 
Effectiveness of STEM Learning Based on Design 
Thiking in Improving Critical Thinking Skills in 
Science Learning: A Meta-Analysis. Jurnal Penelitian 
Pendidikan IPA, 9(6), 112-
119.https://doi.org/10.29303/jppipa.v9i6.3709 

 


