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Introduction

Abstract: This study aims to determine the effectiveness of the Inquiry training model to
improve students' critical thinking skills in science learning. This type of research is a
systematic literature review and meta-analysis. Research data sources come from
national and international journals. The process of searching for sources in this study
through the Google Scholar database, Eric, ScienceDirect, Wiley, Taylor or Francis, and
ProQuest. Data collection techniques with direct observation and documentation.
Inclusion criteria in this study are journals or proceedings indexed by SINTA, DOAJ,
EBSCO, and Scopus; type of experimental or quasi-experimental research; research
variables related to inquiry training in science learning (Biology, physics, and chemistry);
journal or proceedings published in 2017-2023 and 5) Has complete research data
standard deviation, Standard Erro, t value, and others. The data analysis technique is
quantitative statistical data analysis with the help of the JSAP application. The results
showed an average effect size value of (ES = 1.90) and a Standard Error (SE = 0.67). The
results of these findings indicate that the inquiry training model effectively increases
students' critical thinking skills in science learning
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information effectively
2021).

(Chusni et al., 2022; Yaiche,

Critical thinking is a systematic and logical thinking
ability that students must have in the face of
globalisation (Ristanto et al., 2022; Elfira et al., 2023; Soffe
et al., 2015; Zulkifli et al., 2022). Jamaludin et al., (2022)
Critical thinking is a process of thinking deeply in
solving a problem. Critical thinking skills help students
be more active and creative in learning (Nielsen et al.,
2021; Zulyusri et al., 2023; Ichsan et al., 2023; Johnsen et
al., 2020). In addition, critical thinking skills encourage
students to be more critical in finding a solution to solve
a phenomenon or problem (Vaidya, 2017; Eom & Ashill,
2016; Koth et al., 2021). Critical thinking skills are highly
effective in developing cognitive skills and recalling

How to Cite:

Students' thinking skills in science learning are still
low (Ramadhani et al., 2021; Sumarni & Kadarwati, 2020;
Suharyat et al., 2023; Fradila et al., 2021). Based on the
results of the Program For International Student
Assessment (PISA) in 2015, it shows that the level of
science literacy of students in science learning obtained
a score of 396, ranked 71 out of 78 member countries
(Sutiani et al., 2021; Putra et al., 2023; Rahman et al., 2023;
Usman et al, 2022; Oktarina et al., 2021). This is
supported by the results of the Trends in Mathematics
and Science Study (TIMSS) survey, which states that
Indonesian students' critical thinking skills score of 397
is far below the average international score of 500
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(Rahmadani et al., 2023). Fauziah et al., (2023) the
application of learning models that are not varied,
making students less active and focused in learning.
Furthermore, the use of evaluation questions that are
still focused on aspects of wunderstanding and
knowledge so as not to encourage students to think
critically (Mursid et al., 2022; Santosa et al., 2023;
Suhaimi et al., 2022; Suryono et al., 2023). Furthermore,
teachers have not been able to apply learning models
that stimulate students to think critically (ljirana et al.,
2022).

The inquiry training model is one of the learning
models that can encourage students' critical thinking
skills in science learning. The inquiry training model is a
learning model that encourages students to develop
cognitive abilities and skills in finding answers to
students' curiosity (Adnan et al., 2021; Hwang & Chen,
2016; Unal & Yerlikaya, 2021). The inquiry training
model helps students be more active and focused in
learning activities (Chen et al., 2018; Juanta et al., 2023).
In addition, the inquiry training model trains students to
obtain information that comes from students' ideas
(Sembiring et al., 2023). Research results Mahulae, (2023)
stated that the inquiry training learning model in
improving students' scientific work skills so as to
stimulate students to think critically. So, the inquiry
training model provides an opportunity to develop their
cognitive potential in learning (Rafig, 2023).

Previous research by (Kilig¢ & Sahin, 2022) stated
that the inquiry model had a significant effect on concept
understanding in learning activities. Research results
Nababan (2022) The inquiry training model affects
students' conceptual knowledge. Research results
Korkman & Metin (2021) The inquiry training model can
encourage students' collaboration skills in learning so
that students are more active in learning. However, in
reality, there are still few studies on inquiry models that
describe the effect size of inquiry training models on
students' thinking skills in science learning. Based on
these problems, this study aims to determine the
effectiveness of the Inquiry training model to improve
students' critical thinking skills in science learning.

Method

Research design This study is a type of meta-
analysis research. Meta-analysis is a type of research that
analyses previous studies by collecting data that can be
analysed with statistics (Tsang et al., 2022; Venturo &
Conerly et al.,, 2021; Hawes et al., 2022; Razak et al,,
2021). The meta-analysis steps in this study are
determining the inclusion criteria; Literature search and
data coding; evaluate each study; analyse and interpret
the data (Trullas et al., 2022; Hawes et al., 2022).
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Inclusion Criteria

The inclusion criteria in the meta-analysis in his
research are journals or proceedings indexed by SINTA,
DOAJ, EBSCO and Scopus; Type of experimental or
quasi-experimental research; research variables related
to inquiry training in science learning (biology, physics
and chemistry); Journals or proceedings published in
2017-2023 and Have complete research data standard
deviation, Standard Erro, t value, and others.

Literature Search

The literature search process in this meta-analysis is
through the google scholar database, Wiley, Eric,
Springer, Hidawi, Plos ONE, and ScienceDirect. The
keywords used in this meta-analysis are inquiry training
model on students' critical thinking skills in science
learning. Determination of data sources must be in
accordance with predetermined inclusion criteria. The
process of selecting data sources using the Preferred
Reporting Items for Systematic review and Meta-
Analysis (PRISMA) method can be seen in Figure 1.

| Identification of studies via datab. and regi |
Records identified from: Records removed before
E Google scholar { n=70) screening:
=] ScienceDirect { n = 18) Duplicate records removed
3 Wiley ( n = 15) s n=17)
5 Eric{n=13) Records marked as ineligible
g ProCiuest ( n=7) by automation tools (n= 2)
= Ples ONE ([ n=5) Records removed for other
Total (mn=115) reasons (n =7 )
Records screened Records excluded™
—
(n=69) n=4)
Reports sought for retrieval N Reports not refrisved
n= 47 " n=10)

l

Reports assessed for eligibility
n=27)

¥

Studies included in review
(n=10)

Reports of included studies
n=17)

Figure 1. Data Source Selection Process through the PRISMA
Method

Statistical Analysis

The analysis in this meta-analysis used the JSAP
application to calculate the effect size value of each
study, conduct a heterogeneity test and determine the
meta-analysis model used; calculate the publication bias
value and determine the p-value to test the research
hypothesis. The effect size value criteria can be seen in
Table 1.
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Table 1. Effect Size Value Criteria

Effect Size Criteria
0.00<ES<0.20 Ignored
0.20<ES<0.50 Small
0.50 <ES <0.80 Medium
0.80<ES<1.30 High
1.30 2 ES Very High

Source: (Aisyah & Usdiyana, 2022; Suharyat et al., 2022;
Nurtamam et al., 2023)

Furthermore, to calculate publication bias using
Rosenthal Fail Safe N (FSN). Research has a resistant
publication bias if the FSN / (5K + 10) value with k = the
number of studies used in the study. The p-value was
used to test the hypothesis in this meta-analysis to
determine the effectiveness of the inquiry training
model on students' critical thinking skills in science
learning.

Result and Discussion

Results

From the analysis of 115 national and international
journals on the effect of inquiry training models on
critical thinking skills in student science learning, only
17 journals met the inclusion criteria. Journals that have
met the inclusion criteria are used as data sources in this
meta-analysis. Furthermore, the data source of each
study was calculated the effect size value, Standard
Error and Effect Size Criteria which can be seen in.

Table 2. Effect Size and Standard Deviation Value of
Each Data Source

Journal  Year Journal Type Effect SE Effect
Code Size Size
Criterion

Al 2021 Internasional 052 0.23 High
A2 2017  Internasioal 0.69 031 Medium
A3 2021 Internasional 084 039 Very
High

A4 2018 Nasional 0.77 034 Medium
A5 2020 Internasional 090 041 High
A6 2022 Internasioal 0.72 039 Medium
A7 2021 Nasional 0.97 049 High
A8 2021 Nasional 094 051 High
A9 2022 Internasional 0.61 025 Medium
A10 2023 Internasional 092 072 High
All 2018 Nasional 0.83  0.36 High
Al12 2019 Nasional 070 038 Very
High

A13 2019 Nasional 0.77 044 Medium
Al4 2023 Internasional 081 0.48 High
A15 2021 Internasional 0.66 032 Ignored
Al6 2017 Nasional 0.87 042 Medium
Al17 2021 Internasional 092 048 Hight
Average effect size 0.782 0.402 Medium
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Based on Table 2. Shows that the average value of
effect size (ES = 0.931) with moderate criteria and
Standard Error (SE = 0.46). These results conclude that
the inquiry training model has a significant effect on
critical thinking skills in student science learning.
Furthermore, determining the heterogeneity of data
sources can be seen in Table 3.

Table 3. Heterogeneity Test Results

Model n Hedg 95%CI Q P Explana-
esg tion
Fixed 17 0743  [0.629: 67.539 0. Rejec Ho
0.791] 00
Random 17 0.771  [0.517;
1.590]

Based on Table 3. The results of the heterogeneity
test value (Q = 69.432; p < 0.05) then the effect size in the
study is heterogeneously distributed and the meta-
analysis model used is a random effect model. Random
effect model is the model used in data analysis. The
average effect size value is 0.931. These results explain
that the inquiry training model has a positive impact on
students' critical thinking skills in science learning rather
than conventional learning. Furthermore, determining
publication bias using funnel flot which can be seen in
Figure 2.

Funnel Plot

0
a2

04 - .

Standard Error

0.6 -

1.0 -05 0.0 0.5 1.0 15 2.0 2.5
Effect Size

Figure 2. Funnel Flot Standard Error

Based on Figure 2. shows that the effect size value
is not symmetrical to the vertical line, it is necessary to
do the Roshental Fail- Safe N (FSN) test. The results of
the Roshental Fail Safe-N (FSN) test can be seen in Table
4.
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Table 4. Roshental Fail Safe N (FSN) Test Results
Classic Fail Safe N

Z-value for observed studies 8.28
The P-value for observed studies 0.00
a 0.05
Tails 4.00
Z for alpha 3.21
Number of observed studies 17
Number of missing studies that would bring 414.00
p-value > a

Based on Table 4. Showing the Roshental Fail Safe
N (FSN) test value of 159, then 414/ (5.17 + 10) = 4.35 >
1 means that each study in this meta-analysis is resistant
to publication bias. Therefore, no studies were deleted
and added in this meta-analysis. Next, conduct
hypothesis testing to determine the effectiveness of the
inquiry training learning model on critical thinking
skills in student science learning by using the random
effect model hypothesis test.

Table 5. Hypothesis Test Results with Random Effect
Model

Etimation n zZ p  Effect SE 95 %CI
Model Size

Random 17 8218 0.000 0782 0.177 0.517;
Effect 1.590]
Model

Based on Table 5. Shows that the effect size value
with random effect size is 0.85. Furthermore, the z value
of 8.218 or p < 0.05 means that the application of the
inquiry training model is effective for improving
students' critical thinking skills in science learning
compared to the conventional learning model.

Discussion

The application of inquiry training has a significant
effect on students' critical thinking skills in science
learning. This can be seen from the average effect size
value (ES = 0.782) with moderate criteria. Research
results (Adnan et al., 2021) The inquiry learning model
can encourage students' critical thinking skills and
problem solving in science learning. The Inquiry
training model helps students be more active and foster
interest in thinking in the learning process (Pahruddin et
al., 2019; Sutiani et al., 2021). Not only that, the inquiry
training model trains students more quickly and easily
in understanding the concept of science learning.

The inquiry training model allows students to
develop their scientific process in learning science
(Simamora, 2014; Sirait, 2012). Research results (Juliani
& Ginting, 2014) stated that the inquiry training model
can improve learning outcomes and understanding of
student concepts in science learning. So, the inquiry
training model helps students more easily to think
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critically and scientifically in understanding science
learning concepts (Sinaga, 2020; Maknun, 2020; Aiman
& Hasyda, 2020). Furthermore, the inquiry training
model encourages students to focus more easily on
thinking in student science learning (Suharyat et al.,
2022).

Inquiry learning makes it easier for students to
master the subject matter because students find it easier
to reason in science learning (Sonmez et al., 2019). In
science learning, students are required to think critically
and scientifically in the learning process (Rahman &
Ristiana, 2020; Suharyat et al., 2023; Fradila et al., 2021;
Muskita, 2020). Critical thinking in science learning
helps students more easily connect the subject matter
with their environment (Supriyadi et al., 2023; Smith et
al., 2019; Kili¢ & Sahin 2022). Not only that, models in
science learning can help the process of student
cooperation in learning (Asmoro, 2021). So, the
application of the inquiry training model in teaching
helps teachers more easily encourage students to think
more easily(Giiltepe & Kilig, 2021).

Conclusion

From this study it can be concluded that the average
effect size value is (ES = 1.90) and Standard Error (SE =
0.67). These findings indicate that the inquiry training
model effectively increases students' critical thinking
skills in science learning. The inquiry training model
encourages students to think critically so that students
are more active and focused in science learning
activities.

Acknowledgments

We would like to thank all researchers who participated in
completing this study. Furthermore, we would like to thank
the editor of JPPIPA for publishing this article.

Author Contributions

Wiwid Suryono and Linda Winiasri contributed to collecting
and selecting research data, Tomi Apra Santosa contributed to
analyzing and statistical testing of data. Baso Intang Sappaile
and Moh. Solehuddin contributed to the analysis of research
results.

Funding
This research received no external funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Adnan, G., Zulfikar, T., Armia, M. S., Gade, S., &
Walidin, W. (2021). Impacts of Inquiry Learning
Model on Students' Cognitive and Critical Thinking

950



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Ability. Cypriot Journal of Educational Sciences, 16(3),
1290-1299. Retrieved from
https:/ /eric.ed.gov/?id=E]J1309223

Aiman, U., & Hasyda, S. (2020). The Influence of Process
Oriented Guided Inquiry Learning (POGIL) Model
Assisted by Realia Media to Improve Scientific
Literacy and Critical Thinking Skill of Primary
School Students. European Journal of Educational
Research, 9(4), 1635-1647.
https:/ /doi.org/10.12973 / eu-jer.9.4.1635

Aisyah, S., & Usdiyana, D. (2022). A meta analysis study:
Is Problem Based Learning (PBL) effective toward
students” mathematical connections ability? Journal
of  Physics: Conference Series, 2157(1).
https:/ /doi.org/10.1088/1742-6596,/157 /1/012036

Asmoro, S. P. (2021). Empowering Scientific Thinking
Skills of Students with Different Scientific Activity
Types through Guided Inquiry. International Journal
of Instruction, 14(1), 947-962. Retrieved from
https:/ /eric.ed.gov/?id=E]1282170

Chen, J.,, Wang, M., & Dede, C. (2018). Using a three-
dimensional thinking graph to support inquiry
learning. Journal of Research in Science Teaching,
55(9), 1239-1263.
https://doi.org/10.1002/ tea.21450

Chusni, M. M., Saputro, S., Surant, S., & Rahardjo, S. B.
(2022). Enhancing Critical Thinking Skills of Junior
High School Students through Discovery-Based
Multiple  Representations Learning Model.
International Journal of Instruction, 15(1), 927-945.
https:/ /doi.org/10.29333/1j1.2022.15153a

Elfira, 1., & Santosa, T. A. (2023). Literature Study :
Utilization of the PjJBL 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.v9il.2555

Eom, S. B., & Ashill, N. (2016). The Determinants of
Students” Perceived Learning Outcomes and
Satisfaction in University Online Education: An
Update. Decision Sciences Journal of Innovative
Education, 14(2), 185-215.
https:/ /doi.org/10.1111/dsji.12097

Fauziah, S., Magdalena, I, & Mawardi, M. (2023).
Pengaruh Project Based Learning Terhadap
Keterampilan Berpikir Kritis Siswa Kelas Iv Sdn
Bidara Kabupaten Tangerang. Jurnal Teknologi
Pendidikan: Jurnal Penelitian dan Pengembangan

Pembelajaran,  8(1), 158-163. Retrieved from
https://e-
journal.undikma.ac.id/index.php/jtp/article/vie
w/5891

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

October 2023, Volume 9 Issue 10, 947-954

Education Students Master Of Biology. International
Journal of Progressive Sciences and Technologies
(IJPSAT), 27(2), 673-682. Retrieved from
https:/ /ijpsat.org/index.php/ijpsat/article/ view
/3248

Ginting, M. F. S., & Juliani R. (2014). Pengaruh Model
Pembelajaran Inquiry Training Terhadap Hasil
Belajar Siswa Kelas X Sma Negeri 8 Medan T.P
2012/2013. Inpafi, 2(1), 122-131. Retrieved from
https:/ /jurnal.unimed.ac.id/2012/index.php/inp
afi/article/view /1954

Giiltepe, N., & Kilig, Z. (2021). The Effects of Scientific
Argumentation on High School Students” Critical
Thinking Skills. International Journal of Progressive
Education, 17(6), 183-200.
https:/ /doi.org/10.29329/ijpe.2021.382.13

Hawes, Z. C. K., Gilligan-Lee, K. A., & Mix, K. S. (2022).

Effects of Spatial Training on Mathematics
Performance: A Meta-Analysis. Developmental
Psychology, 58(1), 112-137.

https:/ /doi.org/10.1037 /dev0001281

Hwang, G., & Chen, C. (2016). Influences of an inquiry-
based ubiquitous gaming design on students ’
learning achievements , motivation , behavioral
patterns , and tendency towards critical thinking
and problem solving. British Journal of Educational
Technology, 48(4), 950-971.
https://doi.org/10.1111/bjet.12464

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. Jurnal Penelitian
Pendidikan IPA, 9(1), 150-166.
https:/ /doi.org/10.29303 /jppipa.v9il.2517

ljirana, I, Aminah, S., Supriadi, S., & Magfirah, M.
(2022). Critical thinking skills of chemistry
education students in team project-based STEM-
metacognitive skills learning during the Covid19
pandemic. JOTSE, 12(2), 397-409. Retrieved from
https:/ / dialnet.unirioja.es/servlet/articulo?codig
0=8554783

Jamaludin, J., Kakaly, S., & Batlolona, J. R. (2022). Critical
thinking skills and concepts mastery on the topic of
temperature and heat. Journal of Education and
Learning (EduLearn), 16(1), 51-57.
https://doi.org/10.11591/edulearn.v16i1.20344

Johnsen, D. C,, Flick, K., Butali, A., Cunningham-Ford,
M. A., Holloway, J. A., Mahrous, A., Marchini, L., &
Clancy, J. M. (2020). Two critical thinking models —
probing questions and conceptualization —adding
4 skillsets to the teacher’s armamentarium. Journal
of Dental Education, 84(7), 733-741.
https:/ /doi.org/10.1002/jdd.12177

Juanta, P., Sijabat, A., Indonesia, P., Padang, U. N,,
Belajar, H., & Sains, K. P. (2023). Penerapan Model

951



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Pembelajaran Inquiry Training Untuk
Meningkatkan Keterampilan Proses Sains (Kps)
Jurnal Muara Pendidikan, 8(1), 204-208.

Kilig, A., & Sciences, E. (2022). The Effect Of Layered
Inquiry-Based Learning Model On Students * Skills,
Values, And Attitudes. Journal of Instructional
Research, 11, 118-137. Retrieved from
https:/ /eric.ed.gov/?id=E]J1363668

Korkman, N., & Metin, M. (2021). The Effect of Inquiry-
Based Collaborative Learning and Inquiry-Based
Online Collaborative Learning on Success and
Permanent Learning of Students. Journal of Science
Learning, 4(2), 151-159.
https:/ /doi.org/10.17509/]s1.v4i2.29038

Koth, A.]., Focken, A. G, Lyden, E. R., & Yoachim, S. D.
(2021). Effectiveness of an E-module at teaching
novice learners critical thinking skills related to
dentistry. Journal of Dental Education, 85(12), 1879~
1888. https:/ /doi.org/10.1002/jdd.12757

Mahulae, P. S. (2023). Pengaruh Model Pembelajaran
Inquiry Training Menggunakan Media PhEt
Terhadap Keterampilan Proses Sains Siswa. Charm
Sains:  Jurnal Pendidikan  Fisika, 4(1), 37-42.
https:/ /doi.org/10.53682/charmsains.v4i1.242

Maknun, J. (2020). Implementation of Guided Inquiry
Learning Model to Improve Understanding Physics
Concepts and Critical Thinking Skill of Vocational
High School Students. International Education
Studies, 13(6), 117-130.
https:/ /doi.org/10.5539/ies.v13n6p117

Mursid, R., Saragih, A. H., & Hartono, R. (2022). The
Effect of the Blended Project-based Learning Model
and Creative Thinking Ability on Engineering
Students” Learning Outcomes. International Journal
of Education in Mathematics, Science and Technology,
10(1), 218-235.
https:/ /doi.org/10.46328 /ijemst.2244

Muskita, M. (2020). Effects of Worksheets Base the
Levels of Inquiry in Improving Critical and
Creative  Thinking. International  Journal of
Instruction, 13(2), 519-532. Retrieved from
https:/ /eric.ed.gov/?id=E]J1249133

Nababan, ]. (2022). Pengaruh Model Inquiry Training
Terhadap Pengetahuan Konseptual Siswa Pada
Materi Pokok Elastisitas Dan Hukum Hooke. Jurnal
Inovasi Pembelajaran Fisika (INPAFI), 10(4), 25-30.
Retrieved from
https:/ /jurnal.unimed.ac.id/2012/index.php/inp
afi/article/view /40600

Nielsen, T., Martinez-Garcia, 1., & Alastor, E. (2021).
Critical thinking of psychology students: A within-
and cross-cultural study using Rasch models.
Scandinavian Journal of Psychology, 62(3), 426-435.
https:/ /doi.org/10.1111/sjop.12714

October 2023, Volume 9 Issue 10, 947-954

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.
Retrieved from https:/ /ummaspul.e-
journal.id/ maspuljr/article/view /6195

Oktarina, K., Suhaimi, S., Santosa, T. A., Razak, A.,
Irdawati, I., Ahda, Y., ... & Putri, D. H. (2021). Meta-
Analysis: The Effectiveness of Using Blended
Learning on Multiple Intelligences and Student
Character Education during the Covid-19 Period.
IJECA (International Journal of Education and
Curriculum Application), 4(3), 184-192. Retrieved
from
http:/ /journal.ummat.ac.id/index.php/IJECA/art
icle/view/5505%0Ahttps:/ /journal.ummat.ac.id /i
ndex.php/IJECA /article/download/5505/ pdf

Pahruddin et al. (2019). The Effectiveness of Science,
Technology, Engineering, and Mathematics-
Inquiry Learning for 15-16 Years Old Students
Based on K-13 Indonesian Curriculum: The Impact
on the Critical Thinking Skills. European Journal of
Educational Research, 10(2), 681-692.
https:/ /doi.org/10.12973 / eu-jer.10.2.681

Putra, M., Rahman, A., Suhayat, Y., Santosa, T. A., &
Putra, R. (2023). The Effect of STEM-Based REACT
Model on Students * Critical Thinking Skills: A
Meta-Analysis Study. LITERACY: International
Scientific Journals Of Social, Education and Humaniora,
2(1), 207-217. Retrieved from http://jurnal-
stiepari.ac.id/index.php/LITERACY/article/view
/560

Rafig, A. A. (2023). The Integration of Inquiry and
Problem-Based Learning and Its Impact on
Increasing the Vocational Student Involvement.
International Journal of Instruction, 16(1), 659-684.
Retrieved from https:/ /www.e-
iji.net/dosyalar/iji_2023_1_37.pdf

Rahmadani, M., & Muliani, D. E. M. (2023). Inquiry
Training Terhadap Kemampuan Berpikir Kritis
Siswa Pada Materi Dinamika Rotasi dan
Kesetimbangan Benda Tegar. Indonesian Journal of
Learning Education and Counseling, 5(2), 123-128.
Retrieved from
https:/ /journal.ilininstitute.com/index.php/IJoLE
C/article/view /1803

Rahman, A., & Ristiana, E. (2020). Pengaruh Model PBL
Terhadap Kemampuan Berpikir Kritis dan
Pemahaman Konsep IPA Siswa Kelas V SDN 30
Sumpangbita. Edumaspul: Jurnal Pendidikan, 4(1),
29-41. Retrieved from https://ummaspul.e-
journal.id/ maspuljr/article/view /201

Rahman, A., Santosa, T. A., & Suharyat, Y. (2023). The
Effect of Problem Based Learning-STEM on

952



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Students ’ 21st Century Skills in Indonesia : A Meta-
Analysis. LITERACY: International Scientific Journals
of Social, Education, Humanities, 2(1), 151-162.

Retrieved from https:/ /jurnal-
stiepari.ac.id/index.php/LITERACY /article/view
/550

Ramadhani, S. P.,, MS, Z., & Fahrurrozi, F. (2021).
Analisis Kebutuhan Desain Pengembangan Model
IPA Berbasis Project Based Learning Untuk
Meningkatkan Berpikir Kritis Siswa di Sekolah
Dasar. Jurnal Basicedu, 5(4), 1819-1824. Retrieved
from
https:/ /jbasic.org/index.php/basicedu/article/vi
ew/1047

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

Retrieved from
https:/ /jurnal.unsil.ac.id/index.php/bioed / articl
e/ view /2930

Ristanto, R. H.,, Ahmad, A. S., & Komala, R. (2022).
Critical thinking skills of environmental changes: A
biological instruction using guided discovery
learning-argument mapping (gdl-am). Participatory
Educational Research, 9I), 173-191.
https:/ /doi.org/10.17275/per.22.10.9.1

Santosa, T. A., & Arsih, F. (2023). Studi Etnobotani
Tumbuhan Obat Dalam Masyarakat Adat Tigo
Luhah Tanah Sekudung Siulak Kabupaten Kerinci.
Ekologia: Jurnal Ilmiah Ilmu Dasar dan Lingkungan

Hidup, 23(1), 21-31. Retrieved from
https:/ /journal.unpak.ac.id/index.php/ekologia/
article/view /7601

Sembiring, N. S., Siregar, J., & Maulida, R. (2023).
Pengaruh Model Pembelajaran Inquiry Training
Terhadap Kemampuan Higher Order Thinking
Skills Siswa Di Kelas X SMA Generus Bangsa
Kutalimbaru Tahun Pelajaran 2021 / 2022. Jurnal
Penelitian Pendidikan MIPA (JP2MIPA), 8(1), 1-8.
https:/ /doi.org/10.32696/jp2mipa.v7i2.2240

Simamora, Y. A. dan P. (2014). Pengaruh Model
Pembelajaran Inquiry Training Terhadap Hasil
Belajar Siswa Pada Materi Pokok Fluida Statis.
Jurnal Inpafi, 2(4), 54-60.

Sinaga, B. S. M. (2020). Pengaruh Model Inquiry
Training Terhadap Hasil Belajar Siswa Pada Materi
Pokok Elastisitas dan Hukum Hooke. Jurnal Literasi
Pendidikan Fisika (JLPF), 1(2), 124-130. Retrieved
from
https:/ /jurnal.fkip.unmul.ac.id/index.php/JLPF/
article/view /335

October 2023, Volume 9 Issue 10, 947-954

Sirai, R. (2012). Pengaruh Model Pembelajaran Inquiry
Training Terhadap Hasil Belajar Siswa Pada Materi
Pokok Usaha Dan Energi Kelas VIII MTSN-3
Medan. Jurnal Pendidikan Fisika, 1(1), 21-26.

Smith, T.]., Lu, Y., Lin, H., Smith, T.]., & Hong, Z. (2019).
The Effects Of Critique- Driven Inquiry
Intervention On Students’ Critical Thinking And
Scientific Inquiry Competency Thinking And
Scientific. Journal of Baltic Science Education, 19(6),
954-971. Retrieved from
https:/ / oaji.net/articles /2020/987-1606572748.pdf

Soffe, S. M., Marquardt, M. J., & Hale, E. (2015). Action
learning and critical thinking: A synthesis of two
models. Action Learning: Research and Practice, 8(3),
211-230.
https:/ /doi.org/10.1080/14767333.2011.614927

Sonmez, E., Memis, E. K, & Yerlikaya, Z. (2019). The
effect of practices based on argumentation- based
inquiry approach on teacher candidates ’ critical
thinking.  Educational ~ Studies, 47(1), 1-25.
https:/ /doi.org/10.1080/03055698.2019.1654364

Suhaimi., Santosa, T. A., & Aprilisia, S. (2022). Analisis
Pendekatan Saintifik Dalam Pembelajaran IPA
Selama Pandemi Covid-19 di Sekolah Dasar. Jurnal
Didika: Wahana Ilmiah Pendidikan Dasar, 8§(1), 92-101.
Retrieved from https:/ /e-
journal. hamzanwadi.ac.id/index.php/didika/arti
cle/view /5776

Suharyat, Y., Santosa, T. A., Aprilisia, S., & Yulianti, S.
(2022). Meta-Analysis Study : The Effectiveness of
Problem Solving Learning in Science Learning in
Indonesia. International Journal of Education and
Literature (IJEL) Amik Veteran Porwokerto, 1(3), 6-13.

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.v9il.2517

Sumarni, W., & Kadarwati, S. (2020). Ethno-stem project-
based learning: Its impact to critical and creative
thinking skills. Jurnal Pendidikan IPA Indonesia, 9(1),
11-21. https:/ /doi.org/10.15294/jpii.v9i1.21754

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.

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. Retrieved from
https:/ /ummaspul.e-
journal.id/ maspuljr/article/ view /6087

953



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Sutiani, A., Situmorang, M., & Silalahi, A. (2021).
Implementation of an Inquiry Learning Model with
Science Literacy to Improve Student Critical
Thinking Skills. International Journal of Instruction,
14(2), 117-138.
https:/ /doi.org/10.29333/1ji.2021.1428a

Trullas, J. C., Blay, C., Sarri, E., & Pujol, R. (2022).
Effectiveness = of  problem-based  learning
methodology in undergraduate medical education:
a scoping review. BMC Medical Education, 22(1), 1-
12. https:/ /doi.org/10.1186/512909-022-03154-8

Tsang, N. N. Y., So, H. C., Cowling, B. J., Leung, G. M.,
& Ip, D. K. M. (2022). Performance of saline and
water gargling for SARS-CoV-2  reverse
transcriptase PCR testing: a systematic review and
meta-analysis. European Respiratory Review, 31(165).
https://doi.org/10.1183/16000617.0014-2022

Unal, A, & Yerlikaya, Z. (2021). The Effect of Using
Social Networks in The Inquiry-Based General
Chemistry Laboratory Course. International Journal
of Progressive Education, 17(6), 0-1.
https://doi.org/10.29329//ijpe.2021.382.2

Usman, M., I, I. N,, Utaya, S., & Kuswandji, D. (2022). The
Influence of JIGSAW Learning Model and
Discovery Learning on Learning Discipline and
Learning Outcomes. Pegem Egitim ve Ogretim
Dergisi, 12(2), 166-178.
https:/ /doi.org/10.47750/ pegegog.12.02.17

Vaidya, A. J. (2017). Does Critical Thinking and Logic
Education Have a Western Bias? The Case of the
Nyaya School of Classical Indian Philosophy.
Journal of Philosophy of Education, 51(1), 132-160.
https://doi.org/10.1111/1467-9752.12189

Venturo-Conerly, K. E., Fitzpatrick, O. M., Horn, R. L.,
Ugueto, A. M., & Weisz, ]. R. (2021). Effectiveness
of Youth Psychotherapy Delivered Remotely: A
Meta-Analysis. American Psychologist, 77(1), 71-84.
https:/ /doi.org/10.1037 /amp0000816

Yaiche, W. (2021). Boosting EFL Learners Critical
Thinking through Guided Discovery: a Classroom-
Oriented Research on First-Year Master Students.
Arab  World  English  Journal, 12(1), 71-89.
https:/ /doi.org/10.24093 /awej/vol12nol.6

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/10.55606/ijel.v1i2.32

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

October 2023, Volume 9 Issue 10, 947-954

Science Learning: A Meta-Analysis. Jurnal Penelitian

Pendidikan IPA, 9(6),
119.https:/ / doi.org/10.29303 /jppipa.v9i6.3709

112-

954



