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Abstrak  

Tujuan penelitian ini untuk mengetahui pengaruh model inquiry based learning berbasis TIK terhadap 
keterampilan berpikir kritis siswa. Penelitian ini adalah jenis penelitian kuantitatif dengan pendekatan meta-
analisis. Sumber data dalam penelitian ini berasal dari analisis 16 jurnal nasional terbitan 2020-2024. Kriteria 
inklusi dalam meta-analisis ini terdiri dari penelitian metode eksperimen atau quasi eksperimen, data berasal 
dari jurnal atau prosiding terindeks SINTA dan Scopus, Penelitian terkait model inquiry based learning berbasis 
TIK terhadap kemampuan berpikir kritis siswa, Ukuran sampel > 25 siswa; Data diperoleh dari database 
terpercaya yaitu sciencedirect, ERIC, Wiley dan Taylor of Francis serta penelitian memaparkan data yang 
lengkap untuk menghitung nilai effect size (ES). Analisis data dalam penelitian ini adalah analisis kuantitatif 
dengan menghitung nilai effect size setiap penelitian dengan bantuan sofware OpenMEE. Hasil penelitian 
menyimpulkan bahwa model inquiry based learning berbasis TIK memberikan pengaruh positif terhadap 
keterampilan berpikr kritis siswa dengan nilai ES =0.839; z= 6.024; < 0.001. Temuan ini memberikan informasi 
penting bagi pendidik dalam mengimplementasikan model inquiry based learning berbasis TIK dalam 
pembelajaran. 

Kata Kunci: Inquiry Based learning; TIK; Effect Size; Berpikir Kritis; Meta-analysis  
 

 
Abstract 

The purpose of this study was to determine the effect of ICT-based inquiry-based learning model on students' 
critical thinking skills. This research is a type of quantitative research with a meta-analysis approach. The data 
in this study came from the analysis of 16 national journals published in 2020-2024. The inclusion criteria in this 
meta-analysis consisted of experimental or quasi-experimental method research, data derived from SINTA and 
Scopus indexed journals or proceedings, research related to ICT-based inquiry-based learning models on 
students' critical thinking skills, sample size> 25 students; Data obtained from trusted databases, namely 
sciencedirect, ERIC, Wiley and Taylor of Francis and research describing complete data to calculate the effect 
size (ES) value. Data analysis in this study is quantitative analysis by calculating the effect size value of each 
study with the help of OpenMEE software. The results concluded that the ICT-based inquiry-based learning 
model had a positive effect on students' critical thinking skills with an ES value = 0.839; z= 6.024; < 0.001 This 
finding provides important information for educators in implementing ICT-based inquiry-based learning model 
in learning. 

Keywords: Inquiry Based learning; ICT; Effect Size; Critical Thinking; Meta-analysis 
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Introduction 

The development of Information and 
Communication Technology (ICT) has 
fundamentally changed the paradigm of 
education. In this digital age, conventional 
learning approaches have expanded with 
the adoption of innovative technologies, 
allowing for more diverse and interactive 
use of resources in the teaching and 
learning process (Utomo et al., 2023; 
Supriyadi et al., 2023); (Ceci & Razzaq, 
2023). The use of ICT in teacher education 
can create a more engaging and relevant 
learning experience for students (Zulkifli et 
al., 2022), by utilizing a variety of media, 
such as learning videos, interactive 
simulations, and online learning platforms, 
to enrich the learning experience (Fradila 
et al., 2021; Santosa, 2021).  

Furthermore, ICT also facilitates 
access to more inclusive and flexible 
education. With the existence of online 
learning platforms (Nurtamam et al., 2023), 
students are no longer limited by 
geographical or time restrictions, allowing 
them to access learning resources from 
anywhere and anytime (Tao et al., 2023). 
This provides an opportunity for students 
who live in remote areas or have limited 
mobility to stay engaged in the learning 
process. In addition, ICT also allows for 
personalized learning, where learning 
materials can be tailored to the needs and 
interests of individual students (Zheng et 
al., 2018), and can increase the 
effectiveness of learning and facilitate the 
development of students' potential in 
critical thinking. 

Critical thinking skills become very 
important in educational contexts because 
they enable students to develop the 
evaluation, analysis, and synthesis skills 
necessary to understand, interpret, and 
produce information critically (Suharyat et 
al., 2023; Elfira et al., 2023; Razak et al., 
2021). This ability helps students to not 

only passively accept information, but also 
dig deeper, ask relevant questions, and 
craft arguments supported by evidence 
(Lafifa et al., 2023). Students can become 
independent learners, able to face complex 
challenges in an ever-evolving society with 
critical analytical skills and creative 
solutions (Munir et al., 2024). Critical 
thinking skills in the educational curriculum 
are a must to prepare students to become 
competent individuals and think critically in 
facing various problems in real life (Irianti 
et al., 2024). 

The problem is that critical thinking 
skills occur in more traditional educational 
curricula that tend to emphasize mastery 
of material and standardized tests. In 
addition, the widespread use of technology 
can also be challenging, where 
uncontrolled access to information from 
multiple sources can hinder students' 
ability to sort, evaluate, and use 
information critically (Sari, 2024; Zulyusri et 
al., 2023; Rahman et al., 2023). In addition, 
a lack of training and support for educators 
in developing learning strategies that 
encourage critical thinking skills is also a 
contributing factor to this problem (Muhsin 
et al., 2024; Oktarina et al., 2021). 
Therefore, it is important for education to 
meet these challenges by providing a 
supportive learning environment, an 
integrated curriculum, and training for 
educators in implementing effective 
strategies to develop students' critical 
thinking skills (Supriatna et al., 2023). So 
there needs to be a learning model that 
can encourage students' critical thinking 
skills. 

Inquiry Based Learning (IBL) is a 
learning model that places students at the 
center of the learning process, where 
students are invited to ask questions, carry 
out investigations, and find solutions to the 
problems they face (Safkolam et al., 2024; 
Hinostroza et al., 2024). Through this 
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model, students are encouraged to 
become active in their learning process, 
developing critical thinking skills, creativity, 
and communication skills, while gaining a 
deep understanding of the subject matter. 
The teacher acts as a facilitator, guiding 
students in designing questions, collecting 
data, and analyzing the results of their 
investigations (Yonwong, 2024). By 
enabling students to explore concepts 
independently and work together on 
problem solving, the IBL model encourages 
more meaningful and relevant learning for 
students (Sasanti et al., 2024; Utomo et al., 
2023), as well as helping them develop the 
skills needed to succeed in an ever-
evolving world. 

Previous research on inquiry-based 
learning models has a positive influence on 
students' critical thinking skills (Asyarifah 
et al., 2024; Sasanti et al., 2024; Antonio & 
Prudente, 2024). Next, research (Widarti et 
al., 2024) said the application of the 
inquiry-based learning model can improve 
students' critical thinking skills and 
motivation in learning. However, many 
studies on inquiry-based learning models 
have not found the application of in-depth 
conclusions related to ICT-based inquiey-
based learning models in learning. So, it is 
necessary to conduct meta-analysis 
research to get in-depth conclusions, so as 
not to cause double conclusions. Based on 
these problems, this study aims at the 
influence of ICT-based inquiry-based 
learning models on students' critical thinking 
skills. 

 

Methods 

This research is a type of quantitative 
research using a meta-analysis approach. 
Meta-analysis is a research approach that 
collects and analyzes previous research 
quantitatively to get a conclusion (Juandi et 
al., 2022; Tamur &; Wijaya, 2021; Luciana 

et al., 2023; Supriyadi et al., 2023; Ichsan et 
al., 2023; Balemen, 2018). This meta-
analysis found the influence of ICT-based 
inquiry-based learning models on students' 
critical thinking skills, as well as providing a 
strong empirical foundation for students to 
develop more effective pedagogy in a 
technological context. 

The source of data in this study comes 
from an analysis of 16 national journals 
published 2020-2024. The inclusion criteria in 
this meta-analysis consist of experimental 
methods research or quasi-experiments, data 
derived from SINTA and Scopus indexed 
journals or proceedings, Research related to 
ICT-based inquiry-based learning models on 
students' critical thinking skills, Sample size > 
25 students; Data obtained from trusted 
databases namely sciencedirect, ERIC, Wiley 
and Taylor of Francis and the study presented 
complete data to calculate the value of effect 
size (ES). Data analysis in this study is 
quantitative analysis by calculating the value of 
effect size of each study with the help of 
OpenMEE software. Furthermore, the effect 
size criteria can be seen in Table 1. 

 
 
Table 1. Effect Size Value Criteria 

Effect Size Criterion 

0.00≤ES≤0.20 Low 

0.20≤ES≤0.80 Medium 

ES≥ 0.80 Large 

Source:(Cohen et al., 2007) 

 

Result and Discussion 

Result 
From the results of searches through 

the sciencedirect database, ERIC, Wiley and 
Taylor of Francis related to the effect of 
ICT-based inquiry-based learning models 
on students' critical thinking skills obtained 
204 studies, but only 16 studies that met 
the inclusion criteria were included in the 
meta-analysis data. Data selection process 
through PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) 
method. Furthermore, data that have met 
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the inclusion criteria can be seen in Table 
2. 

 
Table 2. Data from 16 Journals that 

Meet the Inclusion Criteria 
Journa

l Code 

Year Bound 

Variable

s 

Effec

t Size 

Journa

l Index 

Criterio

n 

Study 

1 

202

2 

Critical 

Thinking 

0.59 Sinta Medium 

Study 

2 

202

3 

Critical 

Thinking 

0.90 Sinta High 

Study 

3 

202

4 

Critical 

Thinking 

1.02 Scopus High 

Study 

4 

202

4 

Critical 

Thinking 

2.19 Scopus High 

Study 

5 

202

0 

Critical 

Thinking 

0.82 Sinta High 

Study 

6 

202

2 

Critical 

Thinking 

0.41 Sinta Medium 

Study 

7 

202

1 

Critical 

Thinking 

0.52 Scopus Medium 

Study 

8 

202

1 

Critical 

Thinking 

0.77 Sinta Medium 

Study 

9 

202

4 

Critical 

Thinking 

0.94 Scopus High 

Study 

10 

202

3 

Critical 

Thinking 

1.16 Scopus High 

Study 

11 

202

3 

Critical 

Thinking 

0.65 Sinta Medium 

Study 

12 

202

4 

Critical 

Thinking 

0.37 Sinta Medium 

Study 

13 

202

4 

Critical 

Thinking 

0.91 Sinta High 

Study 

14 

202

2 

Critical 

Thinking 

1.27 Sinta High 

Study 

15 

202

0 

Critical 

Thinking 

0.68 Sinta Medium 

Study 

16 

202

3 

Critical 

Thinking 

1.34 Scopus High 

 
Table 2. Explaining the effect size 

value of 16 studies ranged from 0.37 – 
2.19. According to the criteria of effect size 
value (Sun, 2015) Seven ( n = 7) studies 
that have medium effect size criteria and 
nine ( n = 9) studies that have high effect 
size criteria are obtained. Next, analyze all 
16 effect sizes to determine the effect of 
ICT-based inquiry-based learning models 
on students' critical thinking skills. The 

results of the overall effect size analysis 
can be seen in Table 3. 

 
Table 3. Summary Effect Size 

 Estimate Standard 
Error 

z p 

Intercept 0.839 0.31 6.024 < 
0.001 

 
Based on Table 3. The summary 

effect size value is 0.834 and the standard 
error is 0.31. These results conclude that 
the application of ICT-based inquiry-based 
learning models has a significant influence 
on the critical thinking skills of students 
with the High category with a value of z = 
6,024; P< 0.001.  

 
Discussion 

The inquiry-based learning model is 
implemented by utilizing this technology as 
a means to facilitate students' exploration, 
analysis, and reflection on the subject 
matter. The inquiry-based learning model 
is emerging as an interesting approach to 
improving students' critical thinking skills 
(Rahman et al., 2023). By encouraging 
students to question, investigate, and 
conclude based on self-discovered 
evidence, the model enables a more 
interactive and challenging learning 
process for students, while fostering 
critical thinking skills needed in problem-
solving and decision-making (Antonio et al., 
2024). 

The application of ICT technology in 
the context of inquiry learning provides a 
new dimension that enriches the student 
learning experience. Through the 
utilization of various digital media, 
simulations, and online resources, students 
can access information more dynamically 
and participate in learning activities that 
are more interesting and relevant to their 
daily lives (Oktarina et al., 2021). This 
provides an opportunity for students to 
develop their critical thinking skills in the 
face of real situations and challenges. This 
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research is expected to provide a deeper 
understanding of the extent to which the 
application of ICT-based learning models in 
the context of inquiry can affect the 
development of students' critical thinking 
skills (Campo et al., 2023). The findings of 
this study can be an important foundation 
for the development of curricula and 
learning strategies that are more effective 
in equipping students with the critical 
thinking skills needed to face future 
challenges. 

In addition, this research also makes 
an important contribution in exploring the 
potential of ICT technology as a supporting 
tool in improving the quality of learning 
(Oztürk et al., 2022; Zahra, 2024). By better 
understanding how the integration of ICT 
technology with inquiry learning models 
can affect students' learning and 
development of critical thinking skills, 
educators can design learning strategies 
that are more innovative and relevant to 
the needs of the times. The importance of 
critical thinking skills is undeniable in the 
context of modern education (Mbay et al., 
2017). The ability to critically analyze, 
evaluate, and synthesize information is 
fundamental to students' ability to make 
intelligent decisions, solve complex 
problems, and actively participate in a 
changing society. Therefore, research 
exploring the relationship between inquiry-
based learning models that integrate ICT 
with students' critical thinking skills is 
highly relevant and valuable (Stoilescu, 
2014). 

Furthermore, the research also 
provides valuable insights into how 
innovative, technology-driven learning 
approaches can shape the future of 
education (Wahyuningsih et al., 2019). By 
better understanding the factors that 
affect students' critical thinking skills, 
educators can design learning strategies 
that are more effective and relevant to the 

needs of the times. This will help ensure 
that education not only provides 
knowledge, but also equips students with 
the skills and understanding necessary to 
succeed in an increasingly complex and 
rapidly changing world. 
 

Conclusion 

From the results of this study, it can 
be concluded that the ICT-based inquiry-
based learning model has a positive 
influence on students' critical thinking skills 
with an ES value = 0.839; z= 6.024; < 0.001. 
These findings provide important 
information for educators in implementing 
ICT-based inquiry-based learning models in 
learning. The integration of ICT technology 
in the context of inquiry learning 
encourages students to be active, creative, 
and critical in their learning process, thus 
strengthening critical thinking skills that 
are critical in facing complex challenges in 
this digital age. These results have 
important implications for the 
development of curriculum, instructional 
strategies, and teaching practices that are 
more effective in preparing students for 
success in an increasingly complex and 
digitally connected society. 
 

Reference 

Abdul Razak , Lufri 3, 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: Journal of Biology 
Education, 6(1), 79–87. 

Antonio, R. P., &; Effects, P. M. S. (2024). 
Effects of Inquiry-Based Approaches 
on Students ' Higher -Order Thinking 
Skills in Science : A Meta-Analysis To 



Jurnal Edumaspul, 8 (1), Year 2024 - 1212 
(Asrul Sani, Miftachul Amri, Yosep Heristyo Endro Buruno, Venty Sopacua, Muhammad Lutfi, 

Tomi Apra Santosa) 

 

Copyright © 2024  Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

cite this article : higher-order thinking 
skills in science : A meta-analysis . 
International Journal of Education 
Effects of Inquiry-Based App. 
International Journal of Education in 
Mathematics, Science, and Technology 
(IJEMST), 12(1), 251–281. 

Asyarifah, R. F., Sahrina, A., &; Astuti, I. S. 
(2024). The effect of inquiry-based 
learning assisted by story-map on 
students' spatial thinking skills in 
seismic studies. Journal of Educational 
Technology Innovation, 11(1), 57–68. 

Balemen, N. (2018). THE EFFECTIVENESS 
OF PROJECT-BASED LEARNING ON 
SCIENCE EDUCATION : A META-
ANALYSIS SEARCH. International 
Online Journal of Education and 
Teaching (IOJET), 5(4), 849–865. 

Campo, L., Galindo-Domínguez, H., 
Bezanilla, M. J., Fernández-Nogueira, 
D., &; Poblete, M. (2023). 
Methodologies for Fostering Critical 
Thinking Skills from University 
Students' Points of View. Education 
Sciences, 13(2). 
https://doi.org/10.3390/educsci13020
132 

Ceci, F., &; Razzaq, A. (2023). Inclusivity of 
information and communication 
technology in ecological governance 
for sustainable resources 
management in G10 countries. 
Resources Policy, 81(November 2022), 
103378. 
https://doi.org/10.1016/j.resourpol.2
023.103378 

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. 

Elfira, I., &; Santosa, T. A. (2023). Literature 
Study : Utilization of the PjBL Model in 
Science Education to Improve 
Creativity and Critical Thinking Skills. 
Journal of Science Education Research, 

9(1), 133–143. 
https://doi.org/10.29303/jppipa.v9i1.
2555 

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. 

Hinostroza, J. E., Armstrong-gallegos, S., &; 
Villafaena, M. (2024). Roles of digital 
technologies in the implementation of 
inquiry-based learning (IBL): A 
systematic literature review. Social 
Sciences &; Humanities Open, 
9(November 2023), 100874. 
https://doi.org/10.1016/j.ssaho.2024.
100874 

Ichsan, Yayat Suharyat, Tomi Apra Santosa, 
E. (2023). The Effectiveness of STEM-
Based Learning in Teaching 21 st 
Century Skills in Generation Z Student 
in Science Learning : A. Journal of 
Science Education Research, 9(1), 
150–166. 
https://doi.org/10.29303/jppipa.v9i1.
2517 

Irianti, L., Faridi, A., &; Pratama, H. (2024). 
Flipped classroom and critical thinking 
on public speaking class. Cogent 
Education, 11(1). 
https://doi.org/10.1080/2331186X.20
24.2315815 

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 

Lafifa, F., Rosana, D., Suyanta, S., 
Nurohman, S., &; Dwi Astuti, S. R. 
(2023). Integrated STEM Approach to 
Improve 21st Century Skills in 



Jurnal Edumaspul, 8 (1), Year 2024 - 1213 
(Asrul Sani, Miftachul Amri, Yosep Heristyo Endro Buruno, Venty Sopacua, Muhammad Lutfi, 

Tomi Apra Santosa) 

 
 

Copyright © 2024 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

Indonesia: A Systematic Review. 
International Journal of STEM 
Education for Sustainability, 3(2), 252–
267. 
https://doi.org/10.53889/ijses.v3i2.21
9 

Muhsin, M. A., &; Makassar, M. (2024). 
Critical Thinking Pattern in 
Argumentation : A Study on EFL 
Higher Education Students in 
Indonesia. The International Journal of 
Learning in Higher Education, 31(1), 
177–194. 

Munir, S., Rahmayanti, D. A., Farhana, N., 
Suwanan, A. F., Adi, K. R., &; Sa, M. 
(2024). MANAGING CRITICAL 
THINKING SKILLS TO RESILIENCE 
PROFILE OF PANCASILA STUDENTS IN 
INDONESIA USING CONTROVERSIAL 
PUBLIC ISSUES MODEL. 1–15. 

Nurlina Mbay, W. O., Anggo, M., &; Sani, A. 
(2017). The Effectiveness of the Jigsaw 
Type Cooperative Learning Model and 
the Problem Based Learning Model on 
Critical Thinking Skills and.... Journal of 
Mathematics Education, 8(1), 57–66. 
http://download.garuda.kemdikbud.g
o.id/article.php?article=1203010&val=
7797&title=Efektivitas Jigsaw type 
cooperative learning model and 
problem-based learning model on 
critical thinking and mathematical 
communication skills of school 
students 

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 :Journal of Education, 7(1), 
1491–1501. 

Occe Luciana1*, Tomi Apra Santosa2, Agus 
Rofi'i3, Taqiyuddin4, B. N. (2023). 
Meta-analysis: The effect of problem-
based learning on students' critical 
thinking skills. Edumaspul: Journal of 

Education, 7(2), 2058–2068. 
https://doi.org/10.1063/1.5139796 

Oktarina, K., Suhaimi, S., Santosa, T. A., & 
... (2021). Meta-Analysis: The 
Effectiveness of Using Blended 
Learning on Multiple Intelligences and 
Student Character Education During 
the Covid-19 Period. ... Journal of 
Education..., 4(3), 184–192. 
http://journal.ummat.ac.id/index.php
/IJECA/article/view/5505%0Ahttps://j
ournal.ummat.ac.id/index.php/IJECA/
article/download/5505/pdf 

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. 

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), 
65–77. 

Rahman, A., Santosa, T. A., Suharyat, Y., &; 
Aprilisia, S. (2023). The Effectiveness 
of AI Based Blended Learning on 
Student Scientific Literacy : LITERACY : 
International Scientific Journals Of 
Social, Education and Humanities, 
2(1), 141–150. 

Safkolam, R., Madahae, S., &; Saleah, P. 
(2024). The Effects of Inquiry-based 
Learning Activities to Understand the 
Nature of Science of Science Student 
Teachers. International Journal of 
Instruction, 17(1), 479–496. 
https://doi.org/10.29333/iji.2024.171
25a 

Santosa, T. A. (2021). Journal of Digital 
Learning and Education Meta-
Analysis: The Effect of STEM-Based 
Teaching Materials on Ecological 
Learning. Journal of Digital Learning 



Jurnal Edumaspul, 8 (1), Year 2024 - 1214 
(Asrul Sani, Miftachul Amri, Yosep Heristyo Endro Buruno, Venty Sopacua, Muhammad Lutfi, 

Tomi Apra Santosa) 

 

Copyright © 2024  Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

and Education, 01(1), 1–9. 
https://doi.org/10.52562/jdle.v1i01.2
4 

Sari, S. M. (2024). OVERCOMING THE 
LITERACY CRISIS AND IMPROVING 
CRITICAL THINKING SKILLS AT SDN. 
Sensei, 4(1), 1–10. 

Sasanti, W., Innovation, E., Hemtasin, C., 
Innovation, E., Thongsuk, T., &; 
Innovation, E. (2024). The 
Effectiveness of Inquiry-Based 
Learning to Improve the Analytical 
Thinking Skills of Sixth-Grade 
Elementary School Students. 
Anatolian Journal of Education, 9(1), 
37–56. 

Stoilescu, D. (2014). EXPLORING SOCIAL 
EQUITY ASPECTS IN INTEGRATING 
TECHNOLOGY IN PRIMARY 
MATHEMATICS EDUCATION. 
International Conferences on 
Educational Technologies 2014 and 
Sustainability, Technology and 
Education 2014, 223–227. 

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. Journal of 
Science Education Research, 9(1), 
160–166. 
https://doi.org/10.29303/jppipa.v9i1.
2517 

Sun, S. (2015). Meta-analysis of Cohen's 
kappa. Health Serv Outcomes Res 
Method (2011), 11(1), 145–163. 
https://doi.org/10.1007/s10742-011-
0077-3 

Supriatna, N., Winarti, M., &; Wiyanarti, E. 
(2023). E-Moodle Flipbook : Cultural 
Heritage-based Social Studies Learning 
Media Platform to Improve Students' 
Critical Thinking Skill in the Digital 
Age. Migration Letters, 8984, 497–
510. 

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. 

Tamur, M., &; Wijaya, T. T. (2021). Using 
Problem-Based Learning to Enhance 
Mathematical Abilities of Primary 
School Students : A Systematic Review 
and Meta-Analysis. JTAM (Journal of 
Mathematical Theory and 
Applications), 5(1), 144–161. 

Tao, M., Sheng, M. S., &; Wen, L. (2023). 
How does financial development 
influence carbon emission intensity in 
the OECD countries : Some insights 
from the information and 
communication technology 
perspective. Journal of Environmental 
Management, 335(December 2022), 
117553. 
https://doi.org/10.1016/j.jenvman.20
23.117553 

Utomo, W., Suryono, W., Santosa, T. A., &; 
Agustina, I. (2023). The Effect of 
STEAM-Based Hybrid Based Learning 
Model on Students' Critical Thinking 
Skills. Journal of Science Education 
Research, 9(9), 742–750. 
https://doi.org/10.29303/jppipa.v9i9.
5147 

Wahyuningsih, S., Sani, A., &; Sudia, M. 
(2019). Analysis of the Thinking 
Process of Junior High School Student 
in Solving Mathematical Problems in 
Terms From Cognitive Style And 
Gender to. Journal of Learning 
Mathematical Thinking, 4(1), 121–
132. 

Widarti, H. R., Rokhim, D. A., &; Syafruddin, 
A. B. (2024). The Use Of Instagram 
Media Is Integrated With The Inquiry 
Learning Model To Improve Critical 
Thinking Skills And Student Learning 
Motivation In The Matter Of Reaction 
Rates. Pegem Journal of Education 



Jurnal Edumaspul, 8 (1), Year 2024 - 1215 
(Asrul Sani, Miftachul Amri, Yosep Heristyo Endro Buruno, Venty Sopacua, Muhammad Lutfi, 

Tomi Apra Santosa) 

 
 

Copyright © 2024 Edumaspul - Jurnal Pendidikan (ISSN 2548-8201 (cetak); (ISSN 2580-0469 (online) 

and Instruction, 14(2), 146–151. 
https://doi.org/10.47750/pegegog.14 

Yonwong, P. (2024). Creativity 
Development of Secondary School 
Students Using Four Thinking Activities 
Blended Inquiry-Based Learning. 17(1), 
579–598. 

Zahra, Y. I. (2024). The role of LMS on the 
learning effectiveness of XYZ 
University students with multi-
channel learning methods. Journal of 
Business Information and 
Management System Publication 
(JUPSIM), 3(1), 1–8. 

Zheng, Y., Hatakka, M., Sahay, S., &; 
Andersson, A. (2018). Information 
Technology for Development 
Conceptualizing development in 
information and communication 
technology for development. 1102. 
https://doi.org/10.1080/02681102.20
17.1396020 

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. 

Zulyusri, Tomi Apra Santosa, Festiyed1, 
Yerimadesi, Yohandri, Abdul Razak, S. 
(2023). Effectiveness of STEM 
Learning Based on Design Thiking in 
Improving Critical Thinking Skills in 
Science Learning : A. Journal of 
Science Education Research, 9(6), 
112–119. 
https://doi.org/10.29303/jppipa.v9i6.
3709 

 
 

 


