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Abstract. Learning that uses local content in various fields and considers the help of 

technology has become the best choice lately. However, more information in the literature 

still needs to be available to explain the trends and application of local content used in 

learning. This bibliometric study specifically presents research trends in ethnomathematics 

that help ICT in learning. 128 of 278 data were deemed appropriate and identified from 

online databases using the perish or parish (PoP) application. The analysis results show 

that research related to ethnomathematics is progressing by involving the use of ICT media, 

identification of regional culture and traditional houses, and community activities linked 

to technology. However, only some have considered sophisticated media, such as 

augmented reality. The effectiveness of ethnomathematics is also associated with various 

mathematical abilities, but there is still little research on meta-cognition. This gap is a gap 

to be filled in further research. 

Keywords: Ethnomathematics, Information and Communication Technology, 

Bibliometric Analysis. 

1   Introduction 

Integrating ethnomathematics as part of a didactic framework in mathematics learning has 

recently become a recommended option [1]–[3]. Applying ethnomathematics is an important 

part of getting closer to students and their inherited culture so that it can be passed on to the next 

generation [4]–[6]. Combining ethnomathematics as local wisdom in learning will increase 

student interest, motivation, and learning outcomes [7]–[9].  Because of these advantages, the 

integration of ethnomathematics has been widely carried out by various countries, including 

Indonesia. 

 Ethnomathematics integration is also associated with combining various media in learning. 

However, the role of media mediated by the development of information and communication 

technology (ICT) has supported the implementation of ethnomathematics in learning [10]–[13]. 

This fact has encouraged a flurry of studies highlighting the effectiveness, development, and 

testing of teaching materials or didactic frameworks supported by the integration of 

ethnomathematics and ICT (e.g., [14], [15]).  

Previous research has left gaps to be filled for further investigation. Scientific weaknesses 

must be addressed to contribute to scholarship on this topic. These gaps include the need to 

conduct a comprehensive review study on the application of ethnomathematics in learning. To 

fill this gap, several meta-analyses and bibliometric studies, as well as systematic reviews of 
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literature, have been carried out related to the topic of ethnomathematics (e.g., [1], [3], [16]–

[18]). However, until now, not many have continued this research and considered ICT variables 

in ethnomathematics studies. However, this needs to be done to complement previous studies 

and benefit literature and scientific developments. 

This study focuses on filling the previous gap by considering ICT variables, which limit the 

review to ethnomathematics studies. The results of this research will provide practical and useful 

information for teachers, lecturers, students, researchers, and other related parties who will 

specifically consider using ICT in the future to implement ethnomathematics. Thus, this 

research aims to describe trends in studies of ICT-based ethnomathematics. This study also 

provides an overview of important topics or themes that have been researched but still escape 

attention. Based on these objectives, the focus of this research is to answer two core problem 

formulations: First, what are the trends from year to year in the implementation of studies on 

ICT-based ethnomathematics? and what important themes often emerge and which are still 

rarely researched? These two core questions provide answers that can be considered important 

implications for the future when applying ICT-supported ethnomathematics. 

2   Method 

This work uses a bibliometric analysis approach, namely statistical and mathematical 

procedures, that can simultaneously describe the themes and characteristics of various articles 

[19]. This research uses the PoP application to collect data from online databases. The database 

chosen was Goggle Scholar because of its wide coverage [20]. Figure 1 shows searching for 

articles from the Google Scholar database using PoP. 

 

 
Fig. 1. PoP Application 

 

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. 



 

 

 

 

3   Results and Discussion 
 

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

from studies on ICT-based ethnomathematics and to identify important topics that are often 

written about or studied and that still escape attention. Figure 2 includes a trend analysis of 

studies on ICT-based ethnomathematics between 2010 and 2023. 
 

 
Fig. 2. Number of publications between 2010-2023 (N = 128) 

 

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 2023. 

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. 
 

 
Fig. 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 includes 

geogebra as the main theme. Cluster 2 is represented by the theme of technology applications 

as the main topic and is associated with friends relevant to ethnomathematics. Cluster 3 contains 

the theme of the art, associated with seven items and connected to ethnomathematics. Clusters 

4 to 9 also contain important themes related to technology, ethnomathematics, exploration, 

mathematical ideas, realistic mathematics, culture, literacy, systematic literature review, 

concepts, and context. Meanwhile, topics that should be researched are related to meta-cognition 

and augmented reality media. 

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 [1], [3], [21]–[23].  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 [21]. This makes perfect sense because, during COVID-19, little 

research was carried out due to social restriction policies [24], [25].  

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 [26]–[39]. The use of technology helps students to understand concepts, 

supports their mathematical literacy, and helps them understand mathematics meaningfully [13], 

[26], [40].   

Finally, when Figure 3 is examined, important topics are seen that are associated with ICT 

support, culture, and ethnomathematics on students' mathematical abilities. Interestingly, the 

abilities measured from previous main studies are related to students' mathematical literacy. It 

is clear that the application of ethnomathematics can support students' alliteration because the 

context used can stimulate their understanding [12], [41]–[44]. 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 that still apply to several databases. Further efforts need to be 

made to produce trends that can provide added value regarding ethnomathematics practice and 

ICT support in the future. 

 

4   Conclusion 

First, this research produces information about learning trends that use an 

ethnomathematics framework and ICT support. The trend is increasing and is used as an 

indicator of learning quality. Second, various important topics have been studied, providing 

unique ethnomathematics and ICT boundaries. Then, topics rarely researched are also 

explained, such as how the application of ethnomathematics framed by augmented reality media 

will be a priority for future research. Apart from that, only one meta-cognitive theme emerged 

in the mapping. Further studies on metacognition and problem-solving abilities need to be 

prioritized to measure the effectiveness of ethnomathematics with ICT support, including 

augmented reality. 
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