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Abstrak  

Penelitian ini bertujuan untuk mengetahui pengaruh model pembelajaran STEM terhadap 
keterampilan berpikir kritis siswa di Indonesia. Jenis penelitian ini adalah penelitian meta-
analisis. Sumber data berasal dari 13 jurnal nasional dan internasional. Penelusuran sumber 
data berasal dari Google Scholar, ScienceDirect, ProQuest, Eric Journal dan Springer. Proses 
penyeleksian sumber data dilakukan secara sistematis dan teliti. Teknik pengumpulan adalah 
observasi langsung. Kriteria inklusi dalam penelitian yakni 1) Sumber Data berasal dari jurnal 
dan prosiding terindeks SINTA, Scopus dan WOS; 2) Jenis penelitian berupa eksperimen atau 
quasi eksperimen; 3) Penelitian berkaitan dengan model STEM terhadap keterampilan 
berpikir kritis; 4) Jurnal terbitan 2015-2023; 5) Penelitian mempunyai sumber data yang 
dapat dihitung nilai effect size (ES). Hasil penelitian menunjukan nilai rata-rata effect size 
(ES) sebesar 0.968  kriteria tinggi. Temuan ini menunjukan bahwa model STEM memberikan 
pengaruh yang sangat besar terhadap keterampilan berpikir kritis siswa. Model STEM 
membantu siswa lebih kreatif dan inovatif dalam proses pembelajaran. 
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The Effect of the STEM Learning Model on Student’s Critical Thinking in Indonesia: Meta-
Analysis 

 
Abstract  

This study aims to determine the effect of STEM learning models on students' critical thinking 
skills in Indonesia. This type of research is a meta-analysis. Data sources came from 13 
national and international journals. Data sources were searched from Google Scholar, 
ScienceDirect, ProQuest, Eric Journal, and Springer. The process of selecting data sources was 
carried out systematically and thoroughly. The collection technique was direct observation. 
Inclusion criteria in the study are 1) Data sources come from journals and proceedings 
indexed by SINTA, Scopus, and WOS; 2) The type of research is experimental or quasi-
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experimental; 3) Research related to the STEM model on critical thinking skills; 4) Journal 
publications 2015-2023; 5) Research has data sources that can be calculated effect size (ES) 
values. The results showed the average effect size (ES) value of 0.968 high criteria. This 
finding shows that the STEM model has a very large influence on students' critical thinking 
skills. The STEM model helps students be more creative and innovative in the learning process 

Keywords: Learning Model, STEM, Critical Thinking, Meta-analysis 
 
Introduction 

Critical thinking is a skill that students 
have in solving a problem systematically 
and logically in the learning process 
(Sularmi et al., 2018; Alandia et al., 2019; 
Elfira et al., 2023; Rahman & Ristiana, 
2020). Critical thinking skills are very 
important for students in developing their 
cognitive potential (Londa & Domu, 2020; 
Ranggi et al., 2021). Rijal et al., (2021) 
students who have critical thinking skills 
have high curiosity. Furthermore, students 
who have critical thinking skills are faster in 
understanding learning content (Amin et 
al., 2020; Hidayati et al., 2022; Temel, 
2022; Saputro & Rayahu, 2020). Critical 
thinking skills encourage students to be 
more active and creative in learning 
activities (Permata et al.,2018). Students 
who have critical thinking skills will be 
more active in finding information (Allanta 
& Puspita, 2021; Nashar et al., 2021). 

Indonesian students' critical thinking 
skills are still low (Putra et al., 2023; 
Suharyat et al., 2022; Razak et al., 2021; 
Zulkifli et al., 2022). This can be seen from 
the 2012 PISA survey of Indonesian 
students' science literacy obtained a score 
of 382 with an average PISA score of 501 
(Afriana et al., 2016). Furthermore, the 
2018 PISA results show that the level of 
critical thinking of Indonesian students in 
the field of science obtained a score of 396, 
ranked 71 out of 78 countries (Suhaimi et 
al., 2022; Suharyat et al., 2022; Ichsan et., 
2023). Melani et al., (2022) stated that the 
low critical thinking skills were caused by 
learning models that did not involve 
students actively in learning. Research 

results Ismoyo (2012) The low critical 
thinking skills of Indonesian students are 
influenced by the selection of 
inappropriate learning methods and 
models, unsupportive learning facilities 
and learning activities that are too teacher-
centered Therefore, students are not 
trained in critical thinking. The problem 
needs to be fixed by choosing the right 
learning model. 

STEM learning model is a learning 
model that combines Science Technology 
Engineering and Mathamatics in learning 
activities (Mataka et al., 2020; Pimthong & 
Williams, 2021; Rahming, 2022; Suganda et 
al., 2021; Supriyadi et al., 2023; Zulyusri et 
al., 2023). The STEM model helps students 
be more competent in mastering their 
fields and being able to apply them in 
everyday life (Ismail et al., 2016; Mohtar et 
al., 2016). Research results Aulia et al. 
(2021) STEM learning model helps in 
mastering technology in the learning 
process. STEM learning model can 
encourage students' problem solving skills 
and learning outcomes (Lolanessa et al., 
2020; Fradila et al., 2021; Rahman et al., 
2023; Anita et al., 2021). Research results 
Amalia et al., (2022) stated that the STEM 
learning model shapes students' character 
and independence in learning. 

Previous research by Yuliati & 
Saputra (2019) Science Technology 
Engineering and Mathamatics (STEM) 
learning model has a significant influence 
on student literacy in teaching and learning 
activities. Research by Adiwiguna et al., 
(2019) STEM-oriented learning process 
improves students' critical thinking skills 
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and science literacy. The Science 
Technology Engineering and Mathamatics 
(STEM) model helps students be more 
motivated to learn. Next, Kristiani et al., 
(2017) the application of the STEM learning 
model in learning activities stimulates 
students' creative thinking skills. Research 
by Erkan & Duran (2023) STEM models help 
students and teachers in mastering science 
and technology that help the learning 
process. However, in reality, there are 
many studies on the influence of STEM in 
the learning process but there are still few 
that illustrate how much influence STEM 
has on critical thinking skills in students in 
Indonesia. So, this research aims to 
influence the STEM learning model on 
students' critical thinking skills in 
Indonesia. 

 

Methods 

 This research is a type of meta-
analysis research. Meta-analysis is a type of 
research that collects previous research 
literature that can be statistically analyzed 
(Santosa et al., 2021; Zulyusri et al., 2022; 
Suharyat et al., 2022; Loturco et al., 2022). 
The steps in this meta-analysis are 1) 
formulating the problem; 2) collecting 
studies that have relevance to the research 
problem; 3) coding the data; and 4) 
analyzing and interpreting the data. 
 
Literature search process 

The data source search process 
comes from Google Scholar, ScienceDirect, 
ProQuest, Wliey and Eric. Selection of data 
sources in research with the Preferred 
Reporting Item for Systematic Literature 
Reviews and Meta-analysis (PRISMA) 
method can be seen in Figure 1. 
 
Inclusion Criteria 

The inclusion criteria in this meta-
analysis are 1) the source comes from 

national and international journals or 
proceedings published from 2015-20123; 
2) The type of research is experimental or 
quasi-experimental; 3) The data source has 
data that can be calculated the effect size 
value; 4) The data source is related to the 
effect of STEM on critical thinking skills; 5) 
Sources indexed by DOAJ, SINTA, Web of 
science and Scopus. 
 
Analisis Effect Size 

For data analysis in this study using 
the JSAP application to calculate the effect 
size value of each data source. The effect 
size criteria can be seen in Table 1. 

 
Table 1. Effect Size Criteria 

Effect Size (ES) Criteria 

-015 ≤ 0.15 
0.15 < ES ≤ 0.40 
0.40 < ES ≤ 0.75 
0.75 < ES  ≤ 1.10 
1.10 < ES  ≤ 1.45  

1.45 > ES  

Ignored 
Small 

Medium 
Hight 

Very Hight 
Hight Influence 

Sumber : (Musna et al., 2021; Suharyat et 
al., 2022; Rahman et al., 2023) 

 
 

 
Figure 1. PRISMA method of literature 

search process 
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Result and Discusion 

From the results of the meta-analysis of 

202 national and international journals on the 

influence of Science Technology Engineering 

and Mathamatics (STEM) on students' critical 

thinking skills in Indonesia, only 13 journals 

met the inclusion criteria. Journals that have 

met the inclusion criteria are used as data 

sources for meta-analysis. The complete 13 

national and international journals can be seen 

in Table 2. 

 

Table 2. Meta-analysis of data sources that 

met the inclusion criteria 

Journal 

Code 

Year  Effect 

Size 

Criteria Effect 

Size 

K1 2018 0.91 Hight 

K2 2022 0.97 Hight 

K3 2020 0.69 Medium 

K4 2020 1.36 Very Hight 

K5 2021 0.90 Hight 

K6 2017 0.45 Medium 

K7 2018 0.81 Medium 

K8 2020 1.05 Hight 

K9 2023 1.40 Very Hight 

K10 2022 0.84 Medium 

K11 2023 0.61 Medium 

K12 2023 0.73 Medium 

K13 2020 1.87 Very Hight 

Average Effect Size 

(ES) 

0.968 Hight  

 

Based on Table 2. Shows the average 

effect size value (ES = 0.968) with high criteria. 

These results explain the significant influence 

of the Science Technology Engineering and 

Mathamatics (STEM) learning model on 

students' critical thinking skills rather than 

conventional learning models. Ariyatun et al., 

(2020) The application of the STEM model in 

learning activities has an influence on students' 

critical thinking skills and encourages students 

to be more active in learning. The Science 

Technology Engineering and Mathamatics 

(STEM) learning model encourages students to 

be more creative and innovative in developing 

their thoughts (Ramdani, 2016; Othman et al., 

2022; Hasancebi, 2021). Research results 

Tureni et al.,( 2021) Critical thinking skills are 

very important for students in facing the 

industrial revolution 4.0 which requires 

students to provide a solution in dealing with 

all phenomena that occur. 

Furthermore, the application of the 

STEM model in the learning process really 

helps students and teachers more easily 

achieve learning goals (Suryono et al., 2023; 

Fadhilah & Wajdi, 2022; Irma et al., 2016). 

Learning objectives are important in teaching 

and learning activities as an evaluation of 

student learning success (Intang et al., 2018).  

STEM learning model can develop students' 

interest and motivation in learning 

(Sukmawijaya et al., 2019). Not only that, the 

application of the Science Technology 

Engineering and Mathamatics (STEM) model 

helps students understand and master 

technology in learning so that it provides 

solutions to problem solving (Nyoman et al., 

2023; Hacioglu & Gulhan , 2021; Putri et al., 

2019; Rahman et al., 2023).  Research results 

oleh Baran et al., (2021) stated that STEM 

learning models can improve science literacy 

and critical thinking skills of students in 

Indonesia. Furthermore, a meta-analysis of 

education levels that apply STEM learning 

models to encourage students' critical thinking 

skills can be seen in Figure 2. 
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Figure 2. Meta-analysis by education 

level 

 

Based on Figure 2. Explains the level of 

education that applies a lot of STEM learning 

models, namely high school by 50%, junior high 

school by 10%, elementary school and college 

20%. The results show that the Science 

Technology Engineering and Mathamatics 

(STEM) learning model has generally been 

widely applied in schools in Indonesia.  Amin et 

al., (2022) stated that the learning model is 

effective in improving learning outcomes and 

student creativity at the high school level.  The 

STEM model is very well applied at the high 

school level because the mindset of students 

has begun to develop and understand 

technology in the learning process (Divayana et 

al., 2017).  Research results by Artika et al., 

(2021) STEM learning models apply their 

knowledge in designing something that 

provides ideas or solutions in learning 

activities. Knowledge is all information 

obtained by students from various sources 

(Ferry et al., 2019). So, the STEM model 

develops students' knowledge in obtaining 

information that encourages critical thinking 

skills in students in Indonesia.  Not only that, 

the STEM learning model increases students' 

science literacy in learning ( Putri et al., 2022). 

Furthermore, hypothesis testing was 

conducted to determine the effectiveness of 

the STEM learning model on critical thinking 

skills in students in Indonesia. Hypothesis 

testing with random effect model can be seen 

in Table 3. 

 

Table 3. Hypothesis Test with Random Effect 

Model 

Estimation 

Model 

n Z P ES SE 

Random 

effect model  

13 6.041 0.000 0.968 0.240 

 

Based on Table 3. Shows the results of 

hypothesis testing Z value of 6.041 with p-

value = 0.000 with (ES = 0.968) then the STEM 

learning model is effective in improving critical 

thinking skills in Indonesian students. The 

STEM learning model is highly effective in 

promoting students' problem solving and 

critical thinking skills (Şahin, 2021). Research 

results Oschepkov et al., (2022) STEM learning 

model is effective in encouraging students' 

creative skills in learning. Therefore, the 

application of STEM models has a great 

positive impact on the education system in 

Indonesia. STEM learning model is effective in 

helping students' critical thinking, creative and 

collaborative skills in learning (Ernawati & 

Maniarta, 2022).  Dywan et al., (2020) stated 

that the STEM model really needs to be 

implemented in the learning system in 

Indonesia because it is effective in improving 

the critical thinking skills of students in 

Indonesia. 

 

Conclusion 

Based on this research, it can be 
concluded that the average effect size (ES) 
value is 0.968 with high criteria. This 
finding shows that the STEM model has a 
very large influence on students' critical 
thinking skills. The STEM model helps 
students be more creative and innovative 
in the learning process. The STEM model is 
very helpful for students and teachers in 
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understanding science, technology, 
engineering and mathematics to solve 
fresh problems that occur in everyday life 
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