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Abstract: Many studies on ethnoscience-based problem-based learning models have 
an impact on students' thinking skills. The purpose of this study is to determine the 
effectiveness of ethnoscience-based problem-based learning to improve students' 
creative thinking skills in chemistry learning.  This study used a meta-analysis 
method. Data in the study was obtained through the databases ERIC, Researchgate, 
ScienceDirect and google scholar. The criteria for data eligibility are 1) publications 
must be indexed by SINTA, Scopus and Google Scholar, 2) research related to 
ethnoscience-based problem-based learning models, 3) research published in 2018-
2023, and 4) research must have complete data to calculate the value of effect size. 
Statistical analysis with the help of JASP application version 0.8.5. The results of the 
effect size analysis of the study with the random effect model showed a significant 
influence of ethnoscience-based problem-based learning models to improve students' 
creative thinking skills (z = 7,189; p < 0.001; 95% CI [0.816; 1.345]). Furthermore, the 
influence of ethnoscience-based problem-based learning models on creative thinking 
skills in strong criteria (rRE = 0.944). This research provides important information 
for applying ethnoscience-based problem-based learning models in schools 
 
Keywords: Chemistry learning; Creative thinking; Effect size; Ethnoscience; Problem 
based learning 

  

Introduction  
 

Creative thinking skills are important abilities that 
must be developed in students in this modern era 
(Hidayanti et al., 2018; Syafrial et al., 2022). Creative 
thinking enables students to generate new ideas, 
innovative solutions, and more effective problem 
solving (Rahman et al., 2023;  Simkova et al., 2021; 
Ardiansah & Zulfiani, 2023). In addition, creative 
thinking skills help students to become more adaptive to 
changes and challenges that continue to evolve in 
everyday life (Kristanto, 2023). Creative thinking skills 
not only contribute to students' intellectual 
development, but also prepare students for a more 
successful future (Widiana & Jampel, 2016; Ernawati et 
al., 2022). Students who have the ability to think 
creatively tend to be more independent in finding 

solutions to problems faced (Rosen & Stoe, 2021), as well 
as being able to see opportunities where others might 
not see them (Kartikasari et al., 2022). Therefore, it is 
important for teachers to provide opportunities for 
students to practice and develop creative thinking skills 
in chemistry learning. 

But in fact, students' creative thinking skills in 
chemistry learning are still relatively low (Nasution et 
al., 2023; Suwendra et al., 2023; Liliawati et al., 2020). In 
teacher learning activities, there is less active student 
involvement so that the learning atmosphere seems less 
attractive (Herdiawan & Langitasari, 2019; Nuswowati 
& Taufiq, 2015). Next, the survey results Programme 
Internationale for Student Assesment (PISA) In 2018, 
Indonesian students' science literacy was relatively low, 
only obtaining a score of 396, ranked 71 out of 78 
countries (Suharyat et al. 2023; Utomo et al., 2023; 
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Zulyusri et al., 2023; Suryono et al., 2023). The lace of 
students' creative thinking skills in chemistry learning is 
also because teachers only train students to memorize it 
does not encourage students to think creatively (Wilis et 
al., 2023; Syafitri et al., 2022). Furthermore, the learning 
model used does not encourage students' creative 
thinking skills in learning. Therefore, there is a need for 
an effective learning model to encourage students' 
creative thinking skills.  

Problem-based learning is a learning model that is 
very effective in promoting deep understanding and 
development of students' creative solving and thinking 
skills (Amanda et al., 2022; Rahman et al., 2023; Fradila 
et al., 2022; Amin et al., 2023). Problem-based learning 
models are faced with real-world problems or scenarios 
that require them to identify, analyze, and find solutions 
to those problems (Utomo et al., 2023; Poonputta & 
Prasitnok, 2022). This problem-based learning combines 
aspects of active learning with relevant contexts and 
encourages students to become independent and critical 
learners (Sebatana & Dudu, 2022; Aristin et al., 2023; 
Treepob et al., 2023). 

In addition, problem-based learning connects 
learning with real-life contexts (Duman, 2023), so that 
students can see the relevance of the subject matter to 
their daily lives. It helps students to better understand 
and internalize the concepts learned (Amaral & Fregni, 
2021). Problem-based learning models can also increase 
student motivation because they have more control over 
their own learning and they feel involved in the learning 
process (Muzana et al., 2021; Jos & Costa, 2022). By using 
problem-based learning models, teachers can prepare 
students for real-world challenges and help them 
develop skills they will use throughout their lives 
(Kasuga et al., 2022). 

Furthermore, ethnoscience-based problem-based 
learning models help students in identifying and 
learning their local wisdom. Ethnoscience learning can 
stimulate students' interest and participation in science 
by relating scientific concepts to their own cultural 
experiences and contexts (Herdiawan & Langitasari, 
2019; Dewi et al., 2021). Ethnoscience-based learning 
makes learning more relevant and meaningful for 
students (Santosa et al., 2023), as well as helping them 
feel more involved in the learning process (Winarto et 
al., 2022). In addition, this approach can also help break 
stereotypes and biases in science by highlighting the 
contribution of different cultural groups in the 
development of science. Sudarmin et al. (2023) 
Ethnoscience-based learning can boost students' 21st-
century skills.  

In ethnoscience learning, students are invited to 
understand how the values, beliefs, and cultural 
practices of certain communities can influence scientific 
perceptions and practices. This helps students to 
understand that science is not a neutral entity, but 

always forms in complex social and cultural contexts 
(Sumarni et al., 2017). Through ethnoscience learning, 
students can develop a deeper understanding of the 
relationship between science and culture, as well as 
appreciate the diversity of knowledge and perspectives 
across world societies. 

Previous research into problem-based learning 
models provides significant insight into students' 
creative thinking skills (Wartono et al., 2018; 
Khairunnisa et al., 2022; Kardoyo et al., 2019; Wenno et 
al., 2021). Furthermore, research by Rahayu et al. (2023) 
and Sania et al. (2022), Ethnoscience-based problem-
based learning models can improve creative and critical 
thinking skills in learning. However, many studies on 
problem-based learning models have not found effeck 
size of all research in chemistry learning. Therefore, it is 
necessary to conduct a meta-analysis of ethnoscience-
based problem-based learning in chemistry learning. 
Based on this, this study aims to determine the 
effectiveness of ethnoscience-based problem-based 
learning to improve students' creative thinking skills in 
chemistry learning. 
 
Method  
 
Research Design 

This research is a type of quantitative research with 
a meta-analysis approach.  Meta-analysis is a type of 
research that collects and analyzes primary research that 
can be analyzed quantitatively (Joseph, 2023; Razak, 
2021; Öztop, 2023). This study is to determine the effect 
size of ethnoscience-based problem-based learning 
models to improve students' creative thinking skills in 
chemistry learning. Furthermore, this meta-analysis 
aims to summarize and draw an in-depth conclusion of 
a study by calculating the effect size statistically 
(Hidayah, 2023). According to Borenstein et al. (2009) 
The meta-analysis research procedure can be seen in 
Figure 1.  

 

 
Figure 1. Meta-analysis procedure 

 
Eligibility Criteria 

The eligibility criteria are research obtained from 
the ERIC, Reseearcgate, ScienceDirect and Google 
Scholar databases, publications must be indexed by 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

98 

SINTA and Scopus, research related to ethnoscience-
based problem-based learning models, research 
published in 2018-2023, research must have r, t and f 
values, research comes from national and international 
journals that are open access, research at the junior high 
school education level,  High School and Higher 
Education (PT) and research must be experimental 

methods of ethnoscience-based problem-based learning 
models in experimental classes and conventional in 
control classes. Furthermore, data coding is carried out 
by paying attention to research characteristics consisting 
of study codes, publication years, r, t and f values, 
education levels and journal indexes. The results of data 
coding can be seen in Table 1. 

 
Table 1. Data Coding 
Study Code Year r t F Education level Index 
L1 2023 0.612   Senior High School Sinta3 
L2 2021 0.412   Senior High School Feel 2 
L3 2022   43.113 Junior High School Scopus Q3 
L4 2021 0.396   Junior High School Scopus Q4 
L5 2019 0.429   Senior High School Scopus 2 
L6 2020 0.314   Senior High School Sinta 3 
L7 2020 0.582   Senior High School Sinta  4 
L8 2022 0.465   Senior High School Sinta  4 
L9 2020 0.608   Senior High School Sinta 2 
L10 2021  7.124  Senior High School Scopus Q2 
L11 2018  3.160  Senior High School Scopus Q2 
L12 2020 0.591   Senior High School Scopus Q4 
L13 2023  10.182  Senior High School Sinta 5 
L14 2023   56.140 Senior High School Sinta 3 
L15 2020 0.577   Senior High School Sinta 2 
L16 2023  6.459  Senior High School Sinta 2 
L17 2021  4.210  College Scopus Q1 
L18 2022 0.442   College Sinta 3 
L19 2021   92.167 Junior High School Sinta 5 
L20 2022 0.329   Senior High School Sinta 2 
L21 2023   34.016 Senior High School Scopus Q3 
 
Research Procedure 
 
Table 2. Effect Size Value Criteria 
Value  Criteria Effect Size 
< 0 +/-1 Weak 
< 0.30 Modest 
< 0.50 Moderate 
< 0.80 Strong 
≥ 0.80 Very Strong 
 

According to Hidayah (2023) the procedure in this 
meta-analysis consists of 1) formulating and searching 
for articles according to the research topic, 2) selecting 
research according to inclusion criteria, 3) coding data, 
4) converting F values into r and t values and converting 
t values to r, 5) testing data heterogeneity, 6) checking 
publication bias, 7) conducting normality tests,  8) 
Calculate the average value and standard error, 9) 
Calculate the summary effect size value and create data 
visualization with forest plot, 10) check publication bias 
with funnel plot, eggers test and trim and fill method. 
Statistical analysis of data with JASP 0.8.5 application.  
Furthermore, the effect size criteria are guided by the 
criteria (Cohen et al. 2020) can be seen Table 2. 
 
 

Result and Discussion 
 
Result  

Based on the analysis of articles related to 
ethnoscience-based problem-based learning models on 
students' creative thinking skills in chemistry learning, 
892 articles were obtained. From these data, researchers 
selected in accordance with the established inclusion 
criteria, 21 studies were reviewed. The first analysis 
tested the heterogeneity of the 21 articles analyzed. The 
results of the heterogeneity test can be seen in Tables 3 
and 4. 

 
Table 3. The Heterogeneity Test Result 

 Q df P 
Omnibus test of Model Coefficients 63.201 1 < 0.001 
Test of Residual Heterogeneity 534.145 20 < 0.001 
Note: p value are approximate 
 
 
Table 4. The Residual Heterogeneity 

 Estimates Lower bound Upper bound 
t² 0.513 0.328 8.056 
T 0.426 0.556 0.914 
I² (%) 95.410 92.014 97.212 
H² 22.910 17.972 25.663 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

99 

Tables 3 and 4, describe the heterogeneity test 
results of 21 heterogeneously distributed articles. With a 
p value of < 0.001; Q = 63,201; τ² or τ and I² (%) of 95.410 
is almost close to 100%. The next step is to calculate the 
summary effect size or mean effect size. The results of 
the summary effect size calculation can be seen in Table 
5.  

 
Table 5. The Result of the Summary Effect Size Test 

 Estimated Standard 
Error 

with p Lower 
bound 

Upper 
bound 

Intercept 0.944 0.320 7.189 < 
0.001 

0.816 1.345 

 
Table 5, explaining p values < 0.001, there is an 

influence of ethnoscience-based problem-based learning 
models on students' creative thinking skills in chemistry 
learning. This effect is a strong criterion based on 
Cohen's (2020) effect size with a standard error of 0.320 
[0.816; 1.345].  Moreover. The summary effect sizes of the 
21 articles are also depicted with the forest plot in Figure 
2. 

 

 
Figure 2. Forest plot 

 
Figure 2, describing the 21 articles analyzed exerted 

a significant influence. The trend of the correlation value 
can be seen in the size of the point and its direction. The 
final step checks the publication bias of 21 funnel flot 
articles, Egger's Test and Rosenthal Fails Safe N. 21 
articles checked for publication bias with funnel plot in 
Figure 3. 

 
Figure 3. Funnel plot 

Based on figure 3, the analysis of the szie effect with 
the funnel plot is difficult to know whether the curve is 
symmetrical or asymmetrical because there are points 
reviewed outside the curve. Therefore, it is necessary to 
carry out further tests, namely Egger's test. Egger's test 
results can be seen in Table 6. 

 
Table 6. Egger's Test Results 

 z p 
Six  1.230 0.173 

 
Table 6, Egger's test result value p-value = 0.173 > 

0.05. This means that the analysis of 21 effect sizes is 
distributed symmetrically on the funnel plot curve.  In 
addition, from the analysis of the funnel plot, there is no 
publication bias. To increase the validity related to 
publication bias of the 21 articles analyzed, the 
Rosenthal Fail Safe N test was carried out. 

 
Table 7. Rosenthal Fail Safe N Test Results 

 Failsafe N Target 
Significance 

Observed 
Significance 

Rosenthal  2140 0.050 < 0.001 
 

Table 7, describes the Roenthal Fail Safe N test 
result of 2140. Next, the Rosental test result of the Safe N 
file was compared with a value of 5k + 10 = 5 (21) + 10 = 
115. From Rosental Fail Safe N 2140 test value with sig 
value. 0.050 and p value < 0.001. Thus, the Rosenthal fail 
Safe N value > 5k + 10, so the research in the meta-
analysis of 21 articles did not contain any publication 
bias.  
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Discussion 
Based on 21 articles included in the meta-analysis 

are heterogeneously distributed. Therefore, these results 
explain that it may happen that there may be other 
variables that have a significant impact on the 
correlation of ethnoscience-based problem-based 
learning models on students' creative thinking skills in 
chemistry learning. Furthermore, if in the heterogeneity 
test a study shows insignificant results, it is stated that 
the study is homogeneous and must adjust the effect size 
model used for statistical analysis (Susanti et al., 2020; 
Juand et al., 2021). In meta-analysis research, 
heterogeneity tests are very important as prerequisite 
tests for subsequent statistical analyses (Chamdani et al., 
2022; Diah et al., 2022; Suryono et al., 2023). 

Furthermore, based on the results of the summary 
effect size test obtained a value (rRE = 0.944), it can be 
concluded that the ethnoscience-based problem-based 
learning model has a significant effect on students' 
creative thinking skills with strong influence categories. 
In the analysis of 21 effect sizes with forest plots that all 
studies have a significant influence. These results are in 
line with (United, 2017; Sihaloho et al., 2017) The 
application of the problem-based elarning model has a 
significant influence on students' creative and critical 
thinking skills in chemistry learning. These results are 
supported by research (Rodibyani, 2019; Ulger, 2018) 
said the ethnoscience-based problem-based learning 
model in developing students' creative thinking skills in 
learning chemistry. Ethnoscience-based problem-based 
learning model students can learn more actively and 
creatively according to their living environment 
(Wahyuni et al., 2023; Hikmawati et al., 2021; Sania et al., 
2022). 

The ethnoscience-based Problem Based Learning 
(PBL) model is a learning model that combines 
ethnographic and scientific aspects to improve students' 
creative thinking skills in chemistry learning (Letter et 
al., 2023). In this context, students are presented with 
challenges or problems relevant to their culture and 
environment, which they then investigate using a 
scientific approach. This ethnoscience-based problem-
based learning model provides opportunities for 
students to understand the relationship between science 
and their own culture (Yuliana et al., 2021; Qori et al., 
2020), as well as encouraging them to think creatively in 
finding innovative solutions. Through ethnoscience-
based problem-based learning, students can develop 
creative thinking skills to solve complex problems that 
are closely related to their cultural reality (Pratama, 
2023). 

Furthermore, ethnoscience-based problem-based 
learning can also develop students' critical and 
analytical thinking skills (Dewi et al., 2021). In this 
model students must collect data, analyze information, 
and make conclusions based on their own research 

(Amanda et al., 2022; Santosa, 2021). This not only helps 
them understand science concepts more deeply, but also 
trains their ability to question, design experiments, and 
find evidence-based solutions Playing Chess (2020). 
Thus, ethnoscience-based problem-based learning not 
only produces students who have a better 
understanding of science and culture that can be applied 
in chemistry learning (Aristin et al., 2023), but also 
students who have strong creative, critical, and 
analytical thinking skills (Tanjung et al., 2022). In 
addition, thinking skills are very important for to 
provide new ideas or ideas in chemistry learning. 
 
Conclusion  
 

Based on this study, it can be concluded that there 
is a significant influence of ethnoscience-based problem-
based learning models to improve students' creative 
thinking skills (z = 7,189; p < 0.001; 95% CI [0.816; 1.345]). 
Furthermore, the influence of ethnoscience-based 
problem-based learning models on creative thinking 
skills in high criteria (rRE = 0.944). This research 
provides important information for applying 
ethnoscience-based problem-based learning models in 
schools. The application of ethnoscience-based problem-
based learning models is effective in developing 
students' creative thinking skills in chemistry learning. 
This model allows students to learn more actively and 
independently to implement local wisdom in the 
chemistry learning process. 
 
Acknowledgments  
The researcher would like to thank the supervisor who has 
provided input and suggestions in completing this article. 
Furthermore, the researcher also thanked the JPPIPA editorial 
board for receiving and publishing this article. 
 
Author Contributions 
In the research there were two researchers who contributed, 
namely Leny Christiana and Eli Rohaeti. Leny Christiana 
contributed to collecting, analyzing and interpreting research 
data and Eli Rohaeti provided input and suggestions for this 
research 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest. 
 
References  
 
Amanda, F. F., Sumitro, S. B., Lestari, S. R., & Ibrohim, I. 

(2022). Developing complexity science-problem 
based learning model to enhance conceptual 
mastery. Journal of Education and Learning 
(EduLearn), 16(1), 65–75. 
https://doi.org/10.11591/edulearn.v16i1.20408 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

101 

Amin, S., Sumarmi, S., Prasad, R. R., & Info, A. (2023). 
Social science education students ’ preparedness 
for problem- based hybrid learning. Journal of 
Education and Learning (EduLearn), 17(1), 76–84. 
https://doi.org/10.11591/edulearn.v17i1.20652 

Anggraini, D. D., Royhana, U., & Widiatsih, A. (2019). 
Improving Students’ Creative Thinking Ability 
Through Problem Based Learning Models on 
Stoichiometric Materials Improving Students’ 
Creative Thinking Ability Through Problem Based 
Learning Models on Stoichiometric Materials. IOP 
Conf. Series: Journal of Physics: Conf. Series 1155, 
1155, 1–10. https://doi.org/10.1088/1742-
6596/1155/1/012049 

Ardiansah, R., & Zulfiani, Z. (2023). Development of 
interactive e-LKPD based on creative thinking 
skills on the concept of environmental change. JPBI 
(Jurnal Pendidikan Biologi Indonesia), 9(2), 179-197. 
https://doi.org/10.22219/jpbi.v9i2.22389 

Aristin, N. F., Hastuti, K. P., Arisanty, D., Adyatma, S., 
& Donna, C. (2023). Effectiveness of problem-based 
learning models to improve learning outcomes of 
geography in the new normal learning era. Journal 
of Education and Learning (EduLearn), 17(4), 623–632. 
https://doi.org/10.11591/edulearn.v17i4.20834 

Batlolona, J. R., & Souisa, H. F. (2020). Problem based 
learning : Students’ mental models on water 
conductivity concept. International Journal of 
Evaluation and Research in Education (IJERE), 9(2), 
269~277. 
https://doi.org/10.11591/ijere.v9i2.20468 

Birgili, B. (2015). Creative and Critical Thinking Skills in 
Problem-based Learning Environments. Journal of 
Gifted Education and Creativity, 2(2), 71–80. 
https://doi.org/10.18200/JGEDC.2015214253 

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

Chamdani, M., Yusuf, F. A., Salimi, M., & Fajari, L. E. W. 
(2022). Meta-Analysis Study: The Relationship 
between Reflective Thinking and Learning 
Achievement. Journal on Efficiency and Responsibility 
in Education and Science, 15(3), 181-188. Retrieved 
from 
http://files.eric.ed.gov/fulltext/EJ1364586.pdf 

Cohen, L., Manion, L., Lecturer, P., Morrison, K., & 
Lecturer, S. (2007). Research Methods in Education. 
New York: Routledge. 

Dewi, C. A., Erna, M., Martini, Haris, I., & Kundera, I. N. 
(2021). Effect of Contextual Collaborative Learning 
Based Ethnoscience to Increase Student’s Scientific 
Literacy Ability. Journal of Turkish Science Education, 
18(3), 525–541. 
https://doi.org/10.36681/tused.2021.88 

Diah, Puspita, S., & Irfandi, I. (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.v3i2.34 

Do Amaral, J. A. A., & Fregni, F. (2021). Fostering system 
thinking learning by combining problem-based 
learning and simulation-based learning 
approaches. International Journal of Instruction, 
14(3), 1–16. 
https://doi.org/10.29333/iji.2021.1431a 

Duman, B. (2023). The effect of problem-based learning 
on problem- solving skills in English language 
teaching. Journal of Pedagogical Research, 7(1), 154–
173. Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1381178.pdf 

Ernawati, M. D. W., Sudarmin, Asrial, Damris, M., 
Haryanto, Nevriansyah, E., & Putri, W. A. (2022). 
How Scaffolding Integrated With Problem Based 
Learning Can Improve Creative Thinking in 
Chemistry? European Journal of Educational Research, 
11(3), 1349–1361. https://doi.org/10.12973/eu-
jer.11.3.1349 

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. 
http://dx.doi.org/10.52155/ijpsat.v27.2.3248 

Herdiawan, H., & Langitasari, I. (2019). Application of 
PBL to improve students' creative thinking skills 
on colloidal concepts. EduChemia (Journal of 
Chemistry and Education), 4(1), 24–35. 
https://doi.org/10.30870/educhemia.v4i1.4867 

Hidayah, R. (2023). International Journal of Educational 
Methodology The Influence of Teacher Efficacy on 
Education Quality : A Meta-Analysis. International 
Journal of Educational Methodology, 9(2), 435–450. 
Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1391527.pdf 

Hidayanti, W. I., Rochintaniawati, D., & Agustin, R. R. 
(2018). The Effect of Brainstorming on Students ’ 
Creative Thinking Skill in Learning Nutrition. 
Journal of Science Learning, 1(2), 44–48. 
https://doi.org/10.1021/xxx.xxxx.xxxxxx 

Jos, M., & Costa, J. M. (2022). Education sciences 
Discovering Entrepreneurship Competencies 
through Problem-Based Learning in Higher 
Education Students. Educ. Sci., 12(185), 1–11. 
https://doi.org/10.3390/educsci12030185 

Juandi, D., Kusumah, Y. S., Tamur, M., Perbowo, K. S., 
& Tanu, T. (2021). Heliyon A meta-analysis of 
Geogebra software decade of assisted mathematics 
learning : what to learn and where to go ? Heliyon, 
7(October), e06953. 
https://doi.org/10.1016/j.heliyon.2021.e06953 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

102 

Kardoyo, K., Nurkhin, A., Muhsin, M., & Pramusinto, H. 
(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 

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 

Kasuga, W., Maro, W., & Pangani, I. (2022). Effect of 
Problem-Based Learning on Developing Science 
Process Skills and Learning Achievement on the 
topic of Safety in Our Environment. Journal of 
Turkish Science Education, 19(3), 872–886. 
https://doi.org/10.36681/tused.2022.154 

Khairunnisa, Abdullah, Kharil, Hasanuddin, & 
Rahmatan, H. (2022). The Influence of Problem 
Based Learning Models combined with Flashcard 
Media on Creative Thinking Skills of Students. 
Jurnal Penelitian Pendidikan IPA, 8(1), 247–251. 
https://doi.org/10.29303/jppipa.v8i1.1154 

Kristanto, E. P. M. & Yosep D. (2023). Integrating 
STEAM Education and Computational Thinking: 
Analysis of Students’ Critical and Creative 
Thinking Skills in an Innovative Teaching and 
Learning. Southeast Asia Mathematics Education 
Journal, 13(1), 1–18. Retrieved from 
https://pdfs.semanticscholar.org/51d1/1433af02
2d4e7c3939667275753923673b2d.pdf 

Liliawati, W., Rusnayati, H., Natalya, E., Rahmawati, Y., 
& Erdawati, E. (2020). Developing critical and 
creative thinking skills through STEAM 
integration in chemistry learning Developing 
critical and creative thinking skills through 
STEAM integration in chemistry learning. Journal 
of Physics: Conference Series, 1156. 
https://doi.org/10.1088/1742-
6596/1156/1/012033 

Muzana, S. R., Wilujeng, I., Yanto, B. E., & Mustamin, A. 
A. (2021). E-STEM project-based learning in 
teaching science to increase ICT literacy and 
problem solving. International Journal of Evaluation 
and Research in Education (IJERE), 10(4), 1386–1394. 
https://doi.org/10.11591/ijere.v10i4.21942 

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 

Nuswowati, M., & Taufiq, M. (2015). Developing 
creative thinking skills and creative attitude 

through problem based green vision chemistry 
environment learning. Jurnal Pendidikan IPA 
Indonesia, 4(2). 
https://doi.org/10.15294/jpii.v4i2.4187 

Öztop, F. (2023). A Meta-Analysis of the Effectiveness of 
Digital Technology-Assisted STEM Education. 
Journal of Science Learning, 6(November), 136–142. 
https://doi.org/10.17509/jsl.v6i2.52316 

Poonputta, A., & Prasitnok, O. (2022). Development of 
Problem-Solving Abilities in Science by Inquiry-
Based Learning With Cooperative Learning for 
Grade 4 Students. Journal of Educational Issues, 8(2), 
771–782. https://doi.org/10.5296/jei.v8i2.20418 

Pratama, D. H. (2023). Analysis the Implementation of 
Ethnoscience Approach in Learning Science. Jurnal 
Penelitian Pendidikan IPA, 9(4), 1615–1620. 
https://doi.org/10.29303/jppipa.v9i4.2721 

Qori, P. H., Sudarmin, S., Sumarni, W., Subali, B., & 
Saptono, S. (2020). Implementation of STEM 
Integrated Ethnoscience-based Vocational Science 
Learning in Fostering Students' Higher Order 
Thinking Skills (HOTs). International Journal of 
Active Learning, 5(2), 53-61. Retrieved from 
https://www.learntechlib.org/p/218452/ 

Rahayu, R., & Indriyanti, D. R. (2023). An Ethnosains 
Based Project Based Learning Model with Flipped 
Classroom on Creative Thinking Skills. Jurnal 
Penelitian Pendidikan IPA, 9(8), 348–355. 
https://doi.org/10.29303/jppipa.v9i8.3051 

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., & Suharyat, Y. (2023). The 
Effect of Problem Based Learning-STEM on 
Students’ 21st Century Skills in Indonesia: A Meta-
Analysis. LITERACY: International Scientific 
Journals of Social, Education, Humanities, 2(1), 151-
162. https://doi.org/10.56910/literacy.v2i1.550 

Razak, A., Santosa, T. A., & Lufri, Z. (2021). Meta-
Analysis: The Effect of HOTS (Higher Order 
Thinking Skill) Questions on Students’ Science 
Literacy Skills and Lesson Study on Ecology and 
Environmental Materials During the Covid-19 
Pandemic Abdul. Bioedusiana: Jurnal Pendidikan 
Biologi, 6(1), 79-87. 
https://doi.org/10.37058/bioed.v6i1.2930 

Rosen, Y., & Stoe, K. (2021). Imagine : Design for 
Creative Thinking, Learning, and Assessment in 
Schools. J. Intell., 8(16), 1–20. 
https://doi.org/10.3390/jintelligence8020016 

Sania, L., Haulia, N., Hartati, S., & Mas'ud, A. (2022). 
Learning Biology Through the Ethnoscience-PBL 
Model : Efforts to Improve Students’ Scientific 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

103 

Thinking Skills. Scientiae Educatia: Jurnal Pendidikan 
Sains, 11(2), 119–129. 
http://dx.doi.org/10.24235/sc.educatia.v11i2.112
29 

Santosa, T. A. (2023). Development of Ethnoscience-
Based Critical Thinking Instrument in Physics 
Learning. Edumaspul: Jurnal Pendidikan, 7(1), 1555–
1562. 
https://doi.org/10.33487/edumaspul.v7i1.6273 

Santosa, T. A., Razak, A., Arsih, F., & Sepriyani, E. M. 
(2021). Meta-Analysis : Science Learning Based on 
Local Wisdom Against Preserving School 
Environments During the Covid-19 Pandemic. 
Journal of Biology Education, 10(2), 244–251. 
https://doi.org/10.15294/jbe.v10i2.48533 

Sari, F. P., & Wilujeng, I. (2023). Ethnoscience Studies 
Analysis and Their Integration in Science 
Learning : Literature Review. Jurnal Penelitian 
Pendidikan IPA, 9(3), 1135–1142. 
https://doi.org/10.29303/jppipa.v9i3.2044 

Sebatana, M. J., & Dudu, W. T. (2022). Enhancing Grade 
10 Physical Sciences Teachers’ Self-Directedness in 
Implementing Blended Problem-Based Learning. 
Science Education International, 33(4), 427–437. 
https://doi.org/10.33828/sei.v33.i4.11 

Sihaloho, R. R., Sahyar, S., & Ginting, E. M. (2017). The 
Effect of Problem Based Learning (PBL) Model 
toward Student’s Creative Thinking and Problem 
Solving Ability in Senior High School. IOSR Journal 
of Research & Method in Education (IOSRJRME), 
07(04), 11–18. https://doi.org/10.9790/7388-
0704011118 

Simkova, I., Bondarenko, O., & Bielovetska, L. (2021). 
Web-based applications to develop students’ 
creativity in English for specific purposes. 
International Journal of Evaluation and Research in 
Education (IJERE), 10(2), 684–692. 
https://doi.org/10.11591/ijere.v10i2.21248 

Suastra, I. W., & Pujani, N. M. (2021). Ethnoscience-
Based Science Learning Model to Develop Critical 
Thinking Ability and Local Cultural Concern for 
Junior High School Students in Lombok. Jurnal 
Penelitian Pendidikan IPA, 7(20). 
https://doi.org/10.29303/jppipa.v7i1.530 

Sudarmin, S., Pujiastuti, R. S. E., Asyhar, R., Prasetya, A. 
T., Diliarosta, S., & Ariyatun, A. (2023). Chemistry 
project-based learning for secondary metabolite 
course with ethno-STEM approach to improve 
students' conservation and entrepreneurial 
character in the 21st century. JOTSE, 13(1), 393-409. 
Retrieved from 
https://dialnet.unirioja.es/servlet/articulo?codig
o=8794026 

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 

Sumarni, W., Sudarmin, Wiyanto, Rusilowati, A., & 
Susilaningsih, E. (2017). Chemical literacy of 
teaching candidates studying the integrated food 
chemistry ethnosciences course. Journal of Turkish 
Science Education, 14(3), 60–72. 
https://doi.org/10.12973/tused.10204a 

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. 
https://doi.org/10.33487/edumaspul.v7i1.6087 

Susanti, N., Juandi, D., & Tamur, M. (2020). The effect of 
problem-based learning (PBL) model on 
mathematical communication skills of junior high 
school students–A meta-analysis study. JTAM 
(Jurnal Teori Dan Aplikasi Matematika), 4(2), 145-154. 
https://doi.org/10.31764/jtam.v4i2.2481 

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. Journal of 
Education and E-Learning Research, 10(1), 51–60. 
https://doi.org/10.20448/jeelr.v10i1.4342 

Syafitri, I., Haryanto, H., Fuldiaratman, F., Rusdi, M., 
Afrida, A., & Yusnidar, Y. (2022). Pengaruh Model 
PBL Berbasis Etnosains Terhadap Kemampuan 
Berpikir Kreatif Siswa pada Materi Hidrolisis 
Garam. Hydrogen: Jurnal Kependidikan Kimia, 10(2), 
224-235. 
https://doi.org/10.33394/hjkk.v10i2.5723 

Syafrial, Ashadi, Saputro, S., & Sarwanto. (2022). Trend 
Creative Thinking Perception of Students in 
Learning Natural Science : Gender and Domicile 
Perspective. International Journal of Instruction, 
15(1), 701–716. 
https://doi.org/10.29333/iji.2022.15140a 

Tanjung, S., Ampera, D., Based, I. P., Tanjung, S., 
Ampera, D., & Jahidin, I. (2022). Problem Based 
Learning (PBL) Model with Technological, 
Pedagogical, and Content Knowledge (TPACK) 
Approach. International Journal of Education in 
Mathematics, Science and Technology, 10(3), 740–752. 
Retrieved from 
https://files.eric.ed.gov/fulltext/EJ1346361.pdf 

Treepob, H., Hemtasin, C., & Thongsuk, T. (2023). 
Development of Scientific Problem-Solving Skills 
in Grade 9 Students by Applying Problem-Based 
Learning. International Education Studies, 16(4), 29–
36. https://doi.org/10.5539/ies.v16n4p29 

Ulger, K. (2018). The Effect of Problem-Based Learning 
on the Creative Thinking and Critical Thinking 
Disposition of Students in Visual Arts Education 



Jurnal Penelitian Pendidikan IPA (JPPIPA) March 2024, Volume 10 Issue 3, 96-104 
 

104 

The Effect of Problem-Based Learning on the 
Creative Thinking and Critical. Interdisciplinary 
Journal of Problem-Based Learning, 12(1), 3–6. 
https://doi.org/10.7771/1541-5015.1649 

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 

Wahyuni, E., Fitria, Y., & Hidayati, A. (2023). 
Implementation of Student Learning 
Independence in Ethnoscience-Oriented Force 
Topics Through Problem Based Learning ( PBL ) 
Learning Model. Jurnal Penelitian Pendidikan IPA, 
9(12), 11414–11421. 
https://doi.org/10.29303/jppipa.v9i12.6680 

Wartono, W., Diantoro, M., & Bartlolona, J. R. (2018). 
Influence of Problem Based Learning Learning 
Model on Student Creative Thinking on Elasticity 
Topics A Material. Jurnal Pendidikan Fisika 
Indonesia, 14(1), 32–39. 
https://doi.org/10.15294/jpfi.v14i1.10654 

Wenno, I. H., Jamaludin, J., & Batlolona, J. R. (2021). The 
Effect of Problem Based Learning Model on 
Creative and Critical Thinking Skills in Static Fluid 
Topics. Jurnal Pendidikan Sains Indonesia, 9(3), 498–
511. https://doi.org/10.24815/jpsi.v9i3.20829 

Widiana, I. W., & Jampel, I. N. (2016). Improvi ng 
Students’ Creative Thinking and Achievement 
through The Implementation of Multiple 
Intelligence Approach with Mind Mapping. 
International Journal of Evaluation and Research in 
Education (IJERE), 5(3), 246–254. Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1115395.pdf 

Wilis, R., Prayitno, B. A., Sunarno, W., & Anjirawaroj, S. 
(2023). Improving students’ metacognitive abilities 
and creative thinking skills through STEM-based 
in online learning. JPBI (Jurnal Pendidikan Biologi 
Indonesia), 9(1), 90-102. 
https://doi.org/10.22219/jpbi.v9i1.22994 

Winarto, Sarwi, S., Cahyono, E., & Sumarni, W. (2022). 
Developing a Problem-Solving Essay Test 
Instrument (PSETI) in the Instruction of Basic 
Science Concepts in Ethnoscience Context. Journal 
of Turkish Science Education, 19(1), 37–51. 
https://doi.org/10.36681/tused.2022.108 

Yuliana, I., Cahyono, M. E., Widodo, W., & Irwanto, I. 
(2021). The Effect of Ethnoscience-Themed Picture 
Books Embedded Within Context-Based Learning 
on Students’ Scientific Literacy. Eurasian Journal of 
Educational Research, 92, 317–334. 
https://doi.org/10.14689/ejer.2021.92.16 

Yusuf, F. A. (2023). Meta-Analysis : The Influence of 
Local Wisdom-Based Learning Media on the 
Character of Students in Indonesia. International 
Journal of Educational Methodology, 9(1), 237–247. 

Retrieved from 
http://files.eric.ed.gov/fulltext/EJ1378720.pdf 

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 

 
 
 
 

 


