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ABSTRACT
Mathematical modeling is an approach to bridging real-world problems into mathematics in 
an effort to improve students’ mathematical literacy. The purpose of this study is to conduct a 
bibliometric analysis of published articles related to Mathematical Modelling in Elementary School. 
This study used the Scopus database scanned with the keywords “Mathematical Modelling” and 
“Elementary School” with a time span of 1990–2024, obtaining as many as 78 articles. The data 
collected was then analyzed using R-software and VOSviewer applications. This study found that 
the development trend of Mathematical Modeling research in Elementary Schools significantly 
increased after 2015–2023 with a percentage of 67.95%. Authors from Germany and Denmark 
dominate the top researchers with the most influence. Furthermore, in recent years, the dominant 
topics in Mathematical Modeling research studies in elementary schools include Mathematical 
Modeling Cycle, Development, Mathematical Modeling Competency, Mathematical Concept, 
Mathematical Knowledge, Modeling Process, Mathematical Modeling Task, Empirical Study, and 
Creative Thinking. It is hoped that future research will focus on the literature on mathematical 
modeling at the high school and college levels.
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INTRODUCTION

Mathematical modeling is a promising 
research study and learning approach 
that can be implemented at every level 
of education. Although modeling has 
been taught informally for centuries, 
mathematical modeling has only recently 
emerged formally in education (Spooner, 
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2024). The study of teaching and learning mathematical modeling has grown to the extent 
that it has become a research field within the mathematics education community (Blomhø, 
2019). Mathematical modeling is important in mathematics education worldwide and has 
been integrated into curricula and academic standards (Alwast & Vorholter, 2022). In 
addition, mathematical modeling has an impact on student learning outcomes, especially on 
mathematical literacy skills. Mathematical competence in the KOM-Project (mathematical 
modeling) shapes the PISA mathematics framework (Berget, 2023). 

Bibliometric analysis contains many features to map information, such as network 
structure, keywords, publications, references, journals, and authors in the research field 
(Aria & Cuccurullo, 2022). Several previous studies have used bibliometric analysis of 
various research areas such as management (Lin et al., 2024), education and sustainable 
development (Prieto-Jiménez et al., 2021), use of technology in higher education (Díaz-
García et al., 2022), social sciences (Mervar & Jokić, 2022), STEAM (Jantakun et al., 
2024), and mathematics education (Cevikbas et al., 2022). The research question is: What 
are the popular research topic trends in the Mathematical Modelling in Elementary School 
literature in the Scopus database from 1990–2024?

METHOD

The method used in this research is bibliometric analysis (Figure 1), which uses the 
R-software and VOSviewer application tools. The researcher then conducted the document 
screening and eligibility step, determining and applying inclusion or exclusion criteria 
based on the title, topic, abstract and document content. 

Figure 1. Flowchart of PRISMA procedure in filtering articles for bibliometric analysis
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RESULTS AND DISCUSSION

Figure 2 shows the results of the co-occurrence analysis from VOSviewer. The most 
popular keywords in this research topic are Mathematical Modelling, Elementary School, 
Student, Problem, and teacher.

Figure 2. Co-occurrence of keywords on mathematical modeling research in elementary school between 
1990 and 2024

The relationship between keywords is based on the circle’s size and the path line’s 
thickness, which means that the keywords have a strong relationship and often appear 
together with other keywords. The current trend of Mathematical Modelling research 
topics in elementary schools has become very diverse. These research topics mostly focus 
on developing and designing research methods for developing Mathematical Modelling 
Tasks. Then, the current research topic trend focuses on supporting learning activities such 
as improving Mathematical Modelling Competency, Mathematical Concept, Mathematical 
Knowledge, Modelling Process, and Creative Thinking.

Several studies have been conducted on the research topic of Mathematical Modelling 
in Elementary Schools, including combining Mathematical Modelling as a learning 
environment with the use of Virtual Manipulatives to help first-grade elementary school 
students overcome the difficulties detected in their learning related to basic arithmetic 
operations (Silva et al., 2021), modeling tasks on basic arithmetic operations assisted by 
artificial intelligence tools (Spreitzer et al., 2024), creating a mathematical modeling lesson 
based on Ethnomathematics in improving creative thinking of elementary school students 
(Supriadi et al., 2023), designing mathematical modeling tasks that provide experience 
in a financial context (Tural-Sonmez & Erbas, 2023), providing mathematical modeling 
problems to train grade 6 students in building conceptual models and understanding 
fractions (Shahbari & Peled, 2015).
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CONCLUSION

The results of this study have implications for future researchers, teachers, and education 
policymakers. Based on research questions, namely on research topic trends in the form 
of popular keywords in mathematical modeling research, are useful for other researchers 
in identifying research topics that they can do in the future.
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