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ABSTRACT

STEM (Science, Technology, Engineering, Mathematics) is one approach that can be used in learning mathematics. Articles
resulting from research using a STEM approach have been published in journals in Indonesia, with mathematics being one
of the sciences that is the main component of STEM. However, there are still a few who categorize STEM articles as sources
of information for future researchers. Therefore, this research aims to conduct STEM research using the Systematic
Literature Review (SLR) method. The SLR method begins by identifying, analyzing, evaluating, and categorizing STEM
articles obtained from 2020-2024 with topics related to the STEM approach. Research data was taken from 22 articles that
had been published in 12 journals, consisting of two journals indexed by Sintal, seven journals indexed by Sinta 2, and three
Journals indexed by Sinta 3. The results of this research showed that of the 22 articles identified in this research consisting of
STEM articles, development of STEM teaching materials, STEM learning design with thinking abilities measured, namely
critical, creative, problem solving, and pedagogical thinking abilities
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1. INTRODUCTION

The rapid development of the times requires humans to balance the quality of their abilities and skills to
adapt to the innovations that occur. The development of the 21st century can be seen in the use of technology in
all aspects of human life. Information will spread quickly in a short time, so human abilities are needed to filter all
existing information and be able to solve problems in the future. The world of education is one part that must keep
up with the times, so innovation in learning is needed. To support 21st-century learning, 21st-century skills need
to be included in the curriculum, one of which is providing a comfortable, interesting, and contextual learning
atmosphere (Larson & Miller, 2011). One approach that uses context in the learning process and a pleasant
learning atmosphere is the STEM (Science, Technology, Engineering, Mathematics) approach.

STEM is an innovation for the STEM field of science that aims to foster a deeper understanding of each
lesson that connects scientific or interdisciplinary disciplines (Hanover Research, 2011; Bybee, 2013; Roberts,
2012). Through this STEM approach, students are also taught to use technology in learning to prepare them for
careers in the fields of science and technology. Apart from this, the STEM approach can help students understand
the material and, at the same time, develop creative, critical, collaborative, and problem-solving thinking skills
that will be useful for students in solving problems by analyzing existing information and making the right
decisions with the right reasons and evidence. so that no errors occur. The STEM approach requires students to
solve problems and deal with new problems that exist in students lives, think logically to produce creative and
appropriate solutions, and be able to use technology that is in line with the skills required for work in the 21st
century (Widya et al., 2019; Munahefi et al., 2022; Kusyanto et al, 2022). The STEM approach to learning
mathematics makes something abstract in mathematics into something concrete or real simultaneously through
teaching modules that have been provided by educators so that learning becomes more meaningful (Ramadhani &
Nurita, 2023)

2. METHODS

This research used the Systematic Literature Review (SLR) method. The SLR method is a method that
functions to identify, evaluate, and interpret research sources in the form of relevant articles to answer research
questions in detail (Calderén & Ruiz, 2015; Hidayat et al., 2019). This research took samples from ten journals
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that were accredited by the Ministry of Research, Technology, and Higher Education of the Republic of Indonesia
(Kemenristekdikti). Search results via the Sinta website obtained 37 journals in accreditation categories 1, 2, and
3, which are mathematics education journals, and fourteen journals published research articles on STEM (Science,
Technology, Engineering, and Mathematics) topics. The journal in Category 1 is Journal Mathematics Education
(JME). The journal category with Sinta 2, which is included in the category and displays articles about STEM, is
composed of six journals, namely Mosharafa (Mathematics Education Journal), Prima Edukasi Journal, Elements
Journal, Mathematics Education Research Journal (JRPM), Al-Jabar: Journal of Mathematics Education, Kreano:
Journal of Creative-Innovative Mathematics, Axiom Journal of Mathematics Education, Elementary Journal,
Journal of Innovation in Educational and Cultural Research, and Indonesian Education Journal. The Sinta 3
category, which provides research articles on STEM topics, is Teorema: Mathematics Theory and Research,
Elementary: Scientific Journal of Basic Education, and Journal of Science Education Research.

Articles that have been obtained from journals that fall into this category are then analyzed using a
comprehensive approach by identifying research that meets the STEM research criteria. The analysis begins by
looking for STEM, STEM in Mathematics Learning, Learning Media, Thinking Abilities, and Context in each
journal of the twelve selected journals. A total of 23 articles were collected at this stage and then classified based
on title, year, journal name, problem focus, method, research subject, content, context, and mathematical abilities.

This research focuses on the results of research conducted in the last five years, from 2019 to 2024. The
articles that have been obtained are analyzed comprehensively, compared, categorized, and divided into several
main topic sections. Development and design research that focuses on the content used or mathematical problems
to be solved with STEM, the context used in STEM, and the thinking abilities that will be measured in the
research

3. RESULTS AND DISCUSSION

The STEM approach to learning mathematics is currently trending as a learning solution. This is because
learning that uses a STEM approach makes the student's learning process more meaningful by being student-
centered to prepare students for graduation with 21st-century abilities and skills. Therefore, updated articles on
the latest research results with the STEM theme in 2020-2024 can be accessed. analysis based on the year of
publication, research methods, research subjects, media developed, and mathematical abilities measured

Analysis of Articles Based on Year of Publication

STEM publications in Indonesia ranged from 14 journals with a period of 2020 to 2024; the publication
trend experienced an increase in 2021. However, there was a 50% decrease in publications for the following year.
When compared with other journals, Kreano Journal, AL-Jabar Journal, and JRPM are journals that consistently
publish articles with STEM themes. Article publications in the 2020-2024 period can be seen in Figure 1.

In the period 2020-2024, the most articles published with STEM themes were published by the journals
Kreano Sinta 2, Algebra Sinta 2, and JRPM Sinta 2, with 3 articles each. For the Sinta 1 journal, JME only
published 1 article in the last five times in 2022. Based on the 2020-2024 period, the first article published in the
Mosharafa journal was an article written by Utomo (2020) explaining the logical reasoning abilities of prospective
mathematics teachers to solve problems by integrating the STEM approach and using the Geogebra application to
provide solutions, proof, and resolution of the problems given. Meanwhile, of the four articles published in 2023,
the latest article published with a STEM theme written by Sukendra (2023) explained that using STEM-based e-
modules for HOTS-oriented high school students can be a solution for teaching materials used by teachers in the
learning process.
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STEM Articles During 2020-2024
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Figure 1. STEM Articles During 2020-2024

STEM Research Based on Research Methods

The STEM theme research in 23 articles used various research methods, ranging from development
research, design research, application research, experimental research, and literature review research. A summary
of the 23 articles can be seen in Figure 2.
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FKigure 2. Articles Based on Research Methods

35% of all articles are development research, consisting of the development of activity sheets, learning
media, and e-modules. The method used in development research uses the ADDIE and Plump methods. The
journals that published more development research out of the 14 journals were the JRPM Journal and the Kreano
Journal, which each published two articles. The results of this research are to produce products developed in the
form of STEM-based Activity Sheets, Learning Media, Questions, and STEM-based e-modules that are valid,
practical, and have a positive influence on learning, learning outcomes, and students' thinking abilities, which
means that learning using a STEM approach and using modules or integrated STEM learning tools can improve
the quality of learning, learning outcomes, and students' thinking abilities. The other 65% of articles are design
research, experiments, and literature review (SLR) studies.
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Based on Research Subjects

STEM is an abbreviation of Science, Technology, Engineering, and Mathematics, which is an approach
formed based on the combination of various sciences such as Science, Technology, Engineering, and Mathematics
(Nesa et al, 2017). The learning process that uses a STEM approach can connect several theoretical mathematical
concepts based on technology and information with contextual problems that exist in everyday life (Widana &
Septiari, 2021)). So the STEM approach can be used at all levels of education.

Based on the analysis, the 23 articles selected had varying research subjects. There are six research
subjects, namely teachers, prospective teacher students, elementary school, middle school, high school, and
articles. The STEM research subjects are dominated by junior high school students, at 39%, consisting of grades 7
and 8. The subjects are 17.4% of high school students in grades X and Systematic Literature Review, which
examines articles discussing STEM published in the journals JSER, Teorema, Elementary, and Algebra Journal.
STEM research subjects in Indonesia are shown in Figure 3.
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Figure3. STEM Research Subjects in Indonesia

Based on The Media Developed

The results of the analysis of 23 articles about STEM, 9 articles that developed student activity sheets
based on measured abilities, The correct use of Activity Sheets in the learning process can improve learning
outcomes, students' thinking abilities such as creativity, critical thinking, reasoning, understanding concepts, and
student communication (Saputra et al, 2020; Argianti, et al., 2021; Arivina, 2020; Novaliyosi, et al., 2021;
Sukendra, et al., 2020; Komarudin, et al., 2021; Sulistiawati, et al., 2021; Amalina & Vidakovich, 2022; Rohimah

et al, 2022). A resume of STEM articles published in 2020-2024 based on the media developed can be seen in
Figure 4.
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Figure 4. STEM Articles Based on Developed Media

STEM Articles Based on Measured Abilities

The following are the results of the analysis of 23 STEM articles in 14 journals accredited by the Ministry
of Research, Technology, and Higher Education. Learning that uses a STEM approach can improve students'
mathematical thinking abilities. The STEM approach in the mathematics learning process and learning using
teaching aids, learning media, and activity sheets can train and develop students' mathematical thinking abilities,
which are included in the abilities that students must have in the 21st century (Amalina & Vidakovich, 2022;
Widana & Septiari, 2021; Arivina & Jailani, 2020; Rahmawati et al, 2023; Pratiwi et al, 2023). The results of the
analysis of 23 articles about STEM can be seen in Figure 5.
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Figure 5. STEM Articles Based on Measured Abilities
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23 STEM research articles published in 2020-2024 from 14 journals accredited by the Ministry of
Research, Technology, and Higher Education answered that the STEM approach is an innovation in education,
especially mathematics learning. In the last 5 years of STEM research, 35% of all STEM research was
development research, consisting of the development of Activity Sheets, e-Modules, and Media. The products
produced by development research are teaching materials that are valid, practical, and have good potential effects
(Amalina & Vidakovich, 2022; Saputra et al., 2020; Arifin et al., 2020; Arivina & Jailani, 2020; Novaliyosi et al.,
2021; Aprilia et al., 2021; Krisdiana et al., 2020; Sukendra & Widana, 2023).

Table 1 is the result of an analysis of 23 articles to classify them based on the focus of STEM research in
Indonesia. So it is hoped that the following table can serve as a guide or reference in assessing the distribution of
STEM research focus in 2020-2024.

Table 1. Resume of STEM Research Articles in Indonesia

No Research Focus Content Context References

1 Teachers' Others Geogebra, Sari et al. (2022);
understanding mathematical Widana et al. (2021);
of STEM technology Ma’rufi et al. (2023);

knowledge
About STEM,
SPLDV

2 | Analysis Others STEM test, SPLDV | Amalina et al. (2022);
of Student Abilities Komarudin et al. (2021)

3 Development Building space, | Box Shapes, AR, | Saputra et al. (2020);
of teaching materials trigonometry, Proglin application, | Arifin et al. (2020);

Linear other, SPLDV Calc | Arivina et al. (2020);
Programming, Novaliyosi et al. (2021);
functions, SPLDV Heni et al. (2021);
Krisdiana et al. (2020);
Sukendra et al. (2023);
Sulistiawati et al. (2021)

4 STEM  collaboration Others other Widana et al. (2021);
with other models Imaduddin et al. (2021)
(PBL and PjBL)

5 STEM-based learning One Variable Cubes, Dynamo Rohimah et al. (2022);
design for thinking | Linear Equations, | Cars; Flower petals, | Pratiwi et al. (2023);
skills SPLTV, Number games Susanti & Haris (2020);

Patterns Oktapiani et al. (2020)
6 STEM Article Analysis Others Others Rahmawati & Juandi (2023);
Ardwiyanti et al. (2021)

4. CONCLUSION

Based on the results and discussion explained above, it can be concluded that to achieve the goals of
learning mathematics, you can use a STEM approach by integrating STEM with learning models and tools. The
STEM (Science, Technology, Engineering, and Mathematics) approach can create a comfortable, active, student-
centered learning atmosphere by using context to make learning more meaningful. Using a STEM approach to
learning will help prepare students for 21st-century abilities and skills. In the learning process using the STEM
approach, thinking abilities develop, such as creative thinking abilities, critical thinking abilities, reasoning,
communication, spatial abilities, and learning outcomes.
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It is hoped that the study in this article can become literature for other researchers as a first step in
conducting further research related to the STEM approach to mathematics learning.
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