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Abstract. Today, ethnomathematics studies have become a global trend for decades. 

However, there is no comprehensive understanding of the state of studies on 
ethnomathematical topics to date. For this reason, this study seeks to fill these limitations 
by conducting a bibliometric study of 198 studies on the Scopus database between 2010 
and 2022. This research addresses two issues: (i) an overview of the growth trajectory of 
studies related to ethnomathematics; and (ii) mapping to identify the most important gaps 
and topics. The results of the analysis show that the trajectory of the study is related to the 

influence of Covid-19. Key-topics and research gaps are discussed. Some of the 
implications are presented as useful information for scientists and stakeholders. 

Keywords: bibliometrics, mathematics education, mathematics in context, 
ethnomathematics, Scopus. 

1   Introduction 

Ethnomathematics has emerged as a trend in mathematics teaching over the last four 

decades [1]. Ethnomathematics-based learning does not condition students to memorize 
formulas but understands how some mathematical formulas can be derived or inspired from 

everyday contexts. This context is used as a stimulus to direct students in finding mathematical 

concepts through the mathematization process [2]–[7]. Ethnomathematics is an approach to 

explore local wisdom and local culture using the study of mathematical concepts [8]. 

Ethnomathematics can empirically improve students' cognitive abilities in primary and 

secondary schools [9].  

Mathematics is a human activity whose mathematical activity must be encouraged in the 

learning process [2], [10], [11]. Therefore, the goal of ethnomathematics is to make mathematics 

education closer, precise, and meaningful for most students [10]. Ethnomathematics-based 

learning is built on a variety of cultures and real-life situations that serve as a starting point for 

decontextualization towards contextualization [12].  
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In ethnomathematics-based learning, real life is contextualized as the starting point of 

learning. The role of ethnomathematics includes mediating students to be able to explore 
concepts and providing a learning environment that can foster motivation and interest in learning 

[13]. In other words, ethnomathematics bridges human activity with mathematics through its 

relevance to everyday problems or real life. Previously, researchers and practitioners of learning 

mathematics studied ethnomathematics from different perspectives [5], [14]–[16]. 

Ethnomathematics integration in learning has developed according to the characteristics of each 

region. 

Today, ethnomathematics has crossed the borders of Brazil to reach the whole world. A 

number of countries have adapted teaching programs to integrate ethnomathematics [17]. 

Ethnomathematics has been shown to improve students' understanding and achievement in 

mathematics [18]. The application of ethnomathematics and mathematical modeling allows us 

to see different realities and gives us insight into the mathematics achieved in a holistic manner 
[7]. 

 In addition, ethnomathematics has been shown to increase students' active participation in 

the classroom [19], [20], promote flexibility in learning programs [17], [21] and improve student 

learning attitudes in mathematics classrooms [22]–[24]. Its application in various countries, for 

example, in the United States, is implemented through contextual-based mathematics education 

[12], while in Indonesia it is called Indonesian realistic mathematics education [6].  

However, until now there has not been a comprehensive understanding of the state of the 

study on ethnomathematical topics. To fill this gap, a bibliometric study is needed to identify 

trends in the research field [25]. This method has been widely applied to evaluate research gaps 

[26], ustainable development [27], and mathematics education [28], [29]. However, the 

application of this bibliometric tool for ethnomathematical education research has not been 

carried out. In addition, several bibliometric studies in the field of mathematics education have 
not explored much about ethnomathematics integration. For this review, this study seeks to 

overcome this by synthesizing previous research patterns in the field of ethnomathematics 

during the previous decade. The following two research questions will be examined: a) What is 

the growth trajectory of studies related to ethnomathematics? b) How is the mapping, gap and 

density from the study of ethnomathematics? 

2   Method 

 To achieve the research objectives as described previously, the study used bibliometric 

analysis methods. The bibliometric analysis method is the application of statistical and 

mathematical methods to books and other communication media [30]. The bibliometric analysis 

used is descriptive bibliometrics which describes the characteristics or characteristics of a 
literature. Bibliometric analysis is used for various reasons including revealing emerging trends 

in articles and journals [31]. Bibliometric analysis techniques are divided into two categories, 

namely performance analysis and mapping. 

To date, bibliometric analysis has been used in different research topics including those 

related to mathematics. For example, , [32] uses 9,941 research reports published in WOS-

indexed journals to identify scientific communication in mathematics education. In addition [10] 

analyzed 282 Scopus indexed documents in the range 1972 to 2020 for RME research trends 

worldwide. In line with this research, this study analyzes 218 Scopus indexed documents 

between 2010 – 2022 which specifically examines ehnomathematics. The work was carried out 

to answer the four research questions previously described above. Relational comagnetic 

analysis allows readers to explore the structure of ethnomathematical topics, identify topics of 



 

 

 

 

most interest to research, and also reveal research trends in these topics [33]. In bibliometric 

analysis, the identification of co-occurrence of keywords shows the constructs that are often 
used in the articles analyzed [10]. In this study, the Scopus database was chosen as a place to 

search for documents because Scopus applies consistent standards in selecting documents to be 

included in its index. Scopus displays more documents than other top databases such as the 

WOS especially specifically for research reviews in education and social sciences [26], [27]. 

Given these important reasons, Scopus was used in this study. In this study, we use the Publish 

or Perish application to collect data related to ethnomathematical studies from the Scopus 

database. Figure 1 shows the process of browsing the Scopus database using the POP 

application. 

 

 
Fig. 1. Ethnomathematical Study Tracing from Scopus Database Using PoP 

Fig.1. is the initial procedure in collecting the Scopus database through PoP before being 

screened. Furthermore, to filter the data collected through PoP, this study followed the Preferred 

Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines (see Figure 

2). In the identification step, the search is carried out using the keyword “ethnomathematics”, 

the publication name is “journal”, and the year of publication of the article is “2010 – 2022”. 

Based on the results of searching data through PoP, 198 articles were obtained which were the 

population of this study, which were then filtered. In the screening step, the specified inclusion 
criteria are (i) Document type: unlimited; (ii) Language: English; (iii) Subject area: unlimited; 

and (iv) Year of publication: between 2010-2022. In this process, 16 documents were omitted 

due to lack of abstracts. Thus, 182 documents were continued in the third step (feasibility). In 

the third step, we investigate each document by reading its title and abstract. The research group 

re-investigates the title, abstract, and sometimes full-text articles to determine whether or not 

the article should be rejected. In this step, 46 documents were omitted because their contents 

were not relevant to ethnomathematics. The final dataset consisted of 136 documents all of 

which were stored in RIS files for further bibliometric analysis. The application that helps the 

analysis is the VOSviewer software. This application is used for mapping in finding trends in 

international scientific publications with the Scopus database on ethnomathematics in 

mathematics learning according to keywords. 



 

 

 

 

 
Fig. 2. Data Filtering Protocol 

 
 

3   Results and Discussion 
 

This study aims to analyze the four problems proposed. Based on the analysis of the results 

using the VOSviewer program 

3.1  What is the growth trajectory of studies related to ethnomathematics? 

First, we present the results regarding the original research question. Specifically, our four-
step PRISMA search and identification process resulted in 184 documents related to 

ethnomathematical studies. Regarding the timeline, Figure 2 presents the number of 

ethnomathematical related documents published between 2010 and 2022. 

 
Fig. 3. Number of ethnomathematical studies between 2010 and 2022 (N = 184) 

Based on Fig. 3, it can be seen that the publication of studies related to etomathematics with 
a period of twelve years has fluctuated. It can be seen that the number of articles in the period 

2010 to 2017 is not very volatile. In this range, the increase and decrease in the number of 

articles is not too significant. A significant increase occurred from 2018 to its peak in 2021. In 



 

 

 

 

2019 the highest number of articles was obtained, namely 44 articles. The illustration of the 

trend of ethnomathematical studies spanning the years 2010-2019 as shown in Figure 3 
resembles a graph in research [10] which explains that the accumulation of publications per year 

forms an exponential growth curve in the period 1972 to 2019. Other studies also support this 

finding (e.g., [30]). Meanwhile, from 2020 to 2022, there was a decline again. This is very likely 

because of the time span of the Covid-19 outbreak that hit the world [34], [35]. Most 

governments have decided to temporarily close educational institutions in an effort to reduce 

the spread of the virus. COVID-19 [35]. The education sector has been affected by the COVID-

19 crisis at all levels from preschool to university and has also led to the cancellation of various 

academic congresses [36]. This has resulted in a lack of mobilization of researchers including 

in the field of ethnomathematics. 

The search results using PoP showed the total number of citations of articles related to 

ethnomathematics was 674 out of 184 articles from 2010-2022. The articles with the highest 
number of citations are presented in Table 1 

cit Author Research Title Year Journal Name Rank 

39 A. Pais 
Criticisms and contradictions of 
ethnomathematics 2011 

Educational Studies in 
Mathematics 1 

36 D. Muhtadi 

Sundanese ethnomathematics: 
Mathematical activities in 

estimating, measuring, and making 
patterns 2017 

Journal on 
Mathematics Education 2 

29 W. Widada 

Realistic mathematics learning 
based on the ethnomathematics in 
Bengkulu to improve students' 
cognitive level 2018 

Journal of Physics: 
Conference Series 3 

28 
I. 
Risdiyanti 

Ethnomathematics: Exploration in 
Javanese culture 2018 

Journal of Physics: 
Conference Series 4 

25 
A.S. 
Abdullah 

Ethnomathematics in perspective of 
sundanese culture 2017 

Journal on 
Mathematics Education 5 

24 
D. 
Herawaty 

Students' metacognition on 
mathematical problem solving 
through ethnomathematics in Rejang 
Lebong, Indonesia 2018 

Journal of Physics: 
Conference Series 6 

22 G. Knijnik 

Differentially positioned language 
games: Ethnomathematics from a 
philosophical perspective 2012 

Educational Studies in 
Mathematics 7 

21 M. Rosa 

A trivium curriculum for 
mathematics based on literacy, 
matheracy, and technoracy: an 
ethnomathematics perspective 2015 

ZDM - International 
Journal on 
Mathematics Education 8 

18 R. Pinxten 

Politics in an Indian canyon? Some 
thoughts on the implications of 
ethnomathematics 2011 

Educational Studies in 
Mathematics 9 

17 S. Hartinah 

Probing-prompting based on 

ethnomathematics learning model: 
The effect on mathematical 
communication skills 2019 

Journal for the 
Education of Gifted 
Young Scientists 10 

 

3.1  How is the mapping, gap and density from the study of ethnomathematics? 
The second objective of this research is to answer questions related to mapping, gaps and 

density of studies on ethnomathematics. From the analysis results obtained mapping, analysis 



 

 

 

 

of novelty and also the density of studies on ethnomathematics as illustrated in Figure 4, Figure 

5, and Figure 6. 
 

   
 

Fig. 4 Mapping results, gaps and density of studies on ethnomathematics. 

Based on the picture, it can be seen that the topic of ethnomathematics is quite varied. The 

topic that is widely raised is related to ethnomathematical exploration. This makes a lot of sense 

because the main work of ethnomathematics is concerned with exploring the culture practiced 

by each tribe. This is done to identify how mathematics is used in designing, constructing, 

calculating, and other cultural activities. In addition, the results of the analysis also show that 

topics that are rarely researched related to ethnomathematical studies are related to mathematical 

problems, and mathematical analysis. This is very clear because not all mathematical material 

can be contextualized. However, this gap can be a basic idea in conducting further research.  

 

4   Conclusion 
 

This research was conducted to obtain a comprehensive picture related to the study of 

ethnomathematics. This goal is achieved by conducting a bibliometric analysis. The study 

findings analyzed from 136 primary studies between 2010-2022 show the trend of 

ethnomathematical studies. The growth trajectory of ethnomathematics studies is influenced by 

social restrictions, especially in the school environment as a result of Covid-19. The results of 

the analysis also show that the topics that are rarely studied are related to ethnomathematical 
studies related to mathematical problems, and mathematical analysis. This is very clear because 

not all mathematical material can be contextualized. This gap will be the basic idea for further 

ethnomathematical studies. 
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