International Seminar on Student Research @ https://www.issrestec.id/
in Education, Science, and Technology @ http://journal.ummat.ac.id/index.php/issrestec
ISSN 3047-1532 | Volume 1 April 2024, pp. 533-542 @ Universitas Muhammadiyah Mataram, Indonesia

Trends and Implications of Ethnomathematics Studies:
A Bibliometric Analysis

Subaryo?!, Maximus Tamur?’, Adi Nurjaman3, Marzuki4
1Pendidikan Matematika, Universitas Pasundan
2Pendidikan Matematika, Universitas Katolik Indonesia Santu Paulus Ruteng
3Institut Keguruan dan Ilmu Pendidikan Siliwangi Bandung
4Institut Agama Islam Negeri Langsa, Aceh
maximustamur@unikastpaulus.ac.id

Abstract: Learning that utilizes the environment as a learning resource combines and integrates
culture or local wisdom, which is the best choice and indicates the quality of 21st-century learning.
However, more information is still available in the literature to explain trends and applications of
ethnomathematics so that the implications can be considered later. This bibliometric study
specifically presents research trends in the field of ethnomathematics. This goal was achieved by
analyzing 182 of 500 appropriate data identified from online databases using the publish or perish
(PoP) application. The analysis results show that research related to ethnomathematics is progressing
and is almost evenly distributed throughout Indonesia. The trend of using ethnomatics in the
classroom also involves using various methods and media, identifying regional culture and
traditional houses, and community activities related to ethnomathematics. However, few consider
advanced media, such as augmented reality. Virtual reality hasn't been touched yet. The effectiveness
of ethnomathematics is also associated with various mathematical abilities, but there is still little
research on metacognition. This gap is valuable information for downstream research.
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A. INTRODUCTION

Global research recommends the importance of integrating ethnomathematics as part of
a didactic framework in mathematics learning (Deda et al., 2024; Tamur et al., 2017; Tamur,
Wijaya, et al., 2023). Integrating ethnomathematics into the classroom is important to bring
students closer to their cultural heritage as an invaluable wealth that can be passed on to the
next generation (Faiziyah, 2021; Nurjanah et al., 2021; Supriadi, 2019). Incorporating
ethnomathematics as an important element of local wisdom into teaching and educational
settings will increase student interest, motivation and learning outcomes (Lakapu et al., 2023;
Rahayu, 2018; Setiawan, 2021), as well as preserving the nation's culture (Espanola & Ouano,
2024; Sunzuma, 2019; Suryawan et al., 2023; Umbara et al., 2021). Recognizing these
advantages, since its emergence until now, classroom arrangements taking into account the
integration of ethnomathematics have been carried out by many countries.
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The integration of ethnomathematics into mathematics classes is also associated with
combining models, media and other learning methods. Until now, many studies have focused
on examining the potential of ethnomathematics integration (e.g., Darmayasa, 2018; Fouze &
Amit, 2019; Knijnik & Wanderer, 2015; Marleny, 2020; Rosa, 2015). and also testing its
effectiveness on students' academic abilities (e.g., Brandt & Chernoff, 2015; Farokhah et al.,
2017; Haryanto, 2019; Knijnik, 2012; Mahpudin & Sunanto, 2019; Prahmana & D’Ambrosio,
2020; Ramadhani et al., 2023; Sudirman et al., 2020; Widada, 2019). Other related studies also
highlight the development of media and learning that integrates ethnomathematics (e.g.,
Cervantes-Barraza & Araujo, 2023; Hidayat, 2020; Kurniasari et al., 2018; Muhtadi et al., 2017;
Nurjanah, 2021; Nurjanah et al., 2021; Radiusman, 2021; Vitoria, 2020). These various studies
have contributed to the development of knowledge for teachers and practitioners.

The variety of studies related to ethnomathematics topics in the current literature is very
high. Many studies have previously been conducted that focus on filling gaps. These gaps
include the need to conduct a comprehensive review study of the application of
ethnomathematics in mathematics learning. To fill this gap, several meta-analyses and
bibliometric studies have been carried out, as well as systematic reviews of literature related
to the topic of ethnomathematics (e.g., Deda et al., 2024; Kyeremeh et al., 2023; Tamur, Juandi,
& Adem, 2020; Tamur, Kurnila, Jehadus, & Ndiung, 2021; Tamur, Kurnila, Jehadus, Nurjaman,
et al., 2021; Tamur, Wijaya, et al., 2023). However, until now, there have not been many
reviews that provide global trends and insights that have implications for future practice.

This research focuses on filling previous gaps by expanding the population or data search
database. The results of this research will provide useful information for lecturers, teachers,
students and mathematics learning practitioners, researchers and curriculum developers as a
consideration in applying ethnomathematics in the future. Thus, this research aims to describe
trends in ethnomathematics studies and consider their implications. This study also provides
an overview of important topics or themes that have been researched but still escape attention.
Based on this aim, the focus of this research is to answer two core problem formulations: First,
what are the trends and implications from year to year in the implementation of
ethnomathematics studies and what important themes often emerge and are still rarely
researched? These two core questions provide answers that can be considered important
implications for the future when applying ethnomathematics.

B. METHOD

Bibliometric analysis is used to answer research questions. Bibliometric analysis is related
to statistical and mathematical procedures, which can also describe themes and characteristics
of research data or articles (Donthu et al., 2021). This research uses the PoP application to
collect data from online databases. The database chosen was Goggle Scholar because of its
wide coverage (Hallinger & Chatpinyakoop, 2019). Figure 1 shows searching for articles from
the Google Scholar database using PoP.
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Based on the search process, 278 articles were obtained that were related to the

ethnomathematics theme. Articles that meet the analysis requirements contain ICT-based
ethnomathematics themes between 2010 and 2023. Regarding the inclusion requirements, 128
studies meet the analysis requirements. These articles are then collected and analyzed using
the VosViewer application. This application specifically helps map networks between themes

so that they can be interpreted according to research objectives and problems.

C. RESULTS AND DISCUSSION

This research was carried out with two main objectives: to obtain an overview of global

trends in ethnomathematics studies to then consider the implications for the future, and to

identify important topics that are often written about or studied but still escape attention.

Figure 2 includes an analysis of trends in ethnomathematics studies in 2010 and 2024.
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Based on Figure 2, it is clear that the number of publications between 2010 and 2019
experienced a sharp increase. Meanwhile, the trend from the study decreased from 2019 to
2021. However, it increased again from 2022 to 2024. Furthermore, important themes that have
been extensively researched can be seen from mapping analysis results between topics
exported from the Vosviewer application. Figure 3 below presents the results of the analysis.
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Figure 3. Mapping Analysis

When Figure 3 is examined, it can be seen that the results of mapping between themes
using the VosViewer application produce color variations representing 9 clusters. Cluster 1
contains 37 topics or keywords including ethomathematics content, literacy, multiculture, and
ethnomathematics terms. Cluster 2 contains 35 important items or themes that often appear,
including cultural aspects, ethnomathematics programs, art, and formal mathematics. Cluster
3 contains 32 items including ethnomathematics applications, realistic mathematics and
mathematics curriculum. Cluster 4 covers 28 items including case studies, communities,
ethnography, ethnomodeling, ethnomathematics activities, and cultural particulars. Cluster 5
also includes 28 items, for example analysis, abilities, nuanced ethnomathematics,
mathematical representation, mathematical literacy, mathematical problems, numeracy and
traditional housekeeping.

Furthermore, cluster 6 includes 28 aspects, some of which are batik, cultural heritage,
shape and ornament. Cluster 7 covers 26 items including architecture, cultural elements,
geometry teaching, learning media, mathematical ideas, and traditional games. Cluster 8
includes 16 items including context, D'Ambroso, development, and trajectory. Finally, cluster
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9 consists of 5 items, namely experience, mathematics activities, philosophy, mathematics
learning, and school.

The research results show that the number of publications between 2010-2019 is very
significant. This is in line with the results of bibliometric analysis from previous studies, which
showed an increasing trend until 2019 (Deda et al., 2024; Tamur, Jedia, et al., 2022; Tamur, Men,
et al., 2022; Tamur, Nurjaman, et al., 2023; Tamur, Wijaya, et al., 2023). Furthermore, the
downward trend from 2019 to 2021 was mediated by the impact of COVID-19, as seen from
the results of previous research in 2019 (Tamur, Jedia, et al., 2022). This makes perfect sense
because, during COVID-19, little research was carried out due to social restriction policies
(Tamur, Jehadus, Negara, Siagian, Marzuki, et al., 2021; Tamur, Ndiung, et al., 2023).

As shown in Figure 2 above, the trend in the application of ICT-based ethnomathematics
will continue to increase in the following year. This is in line with educational policies and
measures of learning quality, namely making the environment and technological media a
learning resource (Hermita et al., 2021; Juandi et al., 2022, 2023; Nurjanah etal., 2020; Paloloang
et al., 2020; Pereira et al., 2022; Tamur, Juandi, & Kusumah, 2020; Tamur, Kusumah, Juandi,
Wijaya, Nurjaman, et al., 2021; Tamur, Mbela, Kurnila, Mandur, Ramda, et al., 2021; Tamur,
Fedi, Sennen, Marzuki, Nurjaman, et al., 2021; Tamur, Gahung, et al., 2022; Tamur, Juandi, et
al., 2023; Tamur & Juandi, 2020; Wijaya et al., 2022). The use of technology helps students to
understand concepts, supports their mathematical literacy, and helps them understand
mathematics meaningfully (Tamur et al., 2018; Tamur, Mbela, Kurnila, Mandur, Ramda, et al.,
2021; Tamur, Pantaleon, et al., 2023).

Finally, when Figure 3 is looked at closely, it can be seen that there are important topics
linked by ethnomathematics to students' mathematical abilities. Interestingly, the abilities
measured in previous primary studies were related to students' mathematical literacy. It is
clear that the application of ethnomathematics can support student literacy because the
context used can stimulate student understanding (Balamurugan, 2015; Brandt & Chernoff,
2015; Paiva, 2021; Rudhito, 2020; Sunzuma & Maharaj, 2020). However, this research is still
limited because the number of articles reviewed is still small. This cannot be separated from
the consequences of closed access which still applies to several databases. Further efforts need
to be made to produce trends that can provide added value regarding the practice of
ethnomathematics in the future.

D. CONCLUSION

First, this research produces information about learning trends supported by an
ethnomathematics framework. The trend is increasing and is being used as an
indicator of the quality of learning. Second, a wide range of important topics have been
studied, providing ethnomathematics with unique features. Then it also explains
topics that are rarely researched, such as how the application of ethnomathematics
framed by augmented and virtual reality media will become a research priority in the
future. Apart from that, metacognitive themes are still rarely seen in mapping. Further
studies regarding metacognition and problem solving abilities need to be prioritized
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to measure the effectiveness of ethnomathematics with ICT support, including
augmented and virtual reality.
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