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Abstract: Traditional knowledge plays a crucial role in preserving biodiversity and public health and 
can be utilized to teach mathematical concepts. This study aims to examine the dynamics of 
traditional knowledge in the context of mathematics through a literature-based approach. Traditional 
knowledge is often overlooked in the development of modern mathematics curricula, yet it holds 
significant value in understanding the origins and mathematical thinking across various cultures. 
Through a qualitative approach and Systematic Literature Review (SLR) method, this research 
investigates the participation and influence of traditional knowledge on the development of 
mathematical concepts. Analysis is conducted on various scholarly works, literature, and journals to 
understand how traditional knowledge informs and shapes current mathematical practices. The 
findings of this study reveal that traditional knowledge plays a role in the development of 
mathematics through ethnomathematics, which utilizes mathematical concepts within different 
cultures, and through mathematical activities in traditional games, providing an alternative 
foundation in elementary school mathematics education, and a strong connection between 
mathematics, traditional culture, and mathematics learning. Our result of this paper can provide new 
insights into how traditional knowledge remains relevant in the context of modern mathematics 
education and provide a basis for further research in enriching inclusive and culturally-based 
mathematics learning approaches. This research has important implications for appreciating and 
understanding the diversity of mathematical knowledge worldwide. 
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A. INTRODUCTION 

Ethnomathematics is a scholarly discipline that integrates ethnographic approaches with 

mathematics (Ledi et al., 2020). This approach enables researchers to study and analyze 

mathematical thinking within specific cultural contexts. By employing ethnographic methods, 

researchers can observe the values, norms, and practices of mathematics within those cultures. 

Meanwhile, through mathematical approaches, they can identify patterns, structures, and 

mathematical concepts inherent in those cultures. Meyundasari et al. (2023) assert that 

ethnomathematics is a field that combines mathematics and culture, exploring the 

https://www.issrestec.id/
http://journal.ummat.ac.id/index.php/issrestec
mailto:widiarini026@gmail.com
mailto:syaharuddin.ntb@gmail.com
mailto:zaid.fadail@tu.edu.ye
mailto:sultan.mahde@gmail.com
mailto:abdillahahmad24041983@gmail.com


  

573 

 

Widia Rini, The Dynamics of...    

 

 

relationships between the two. Thus, etnomathematics offers a fresh perspective for 

appreciating the diversity and richness of mathematical thought across cultures. 

Ethnomathematics studies highlight the development and practice of mathematics within 

traditional cultures (Saparuddin et al., 2019), as well as its role in understanding how 

mathematical knowledge is applied in everyday life. This includes understanding how 

mathematical concepts such as counting, measurement, and geometry are understood and 

utilized by various cultural groups. Overall, ethnomathematics provides insights into the 

evolution and adaptation of mathematics and human logical thinking, reflecting cultural 

diversity and creativity. 

Traditional knowledge plays a crucial role in safeguarding cultural heritage and local 

knowledge as it constitutes an integral part of a community's cultural identity (Widayati et al., 

2023). This knowledge encompasses an understanding of technologies, methods, philosophies, 

and values that have been passed down from generation to generation. By preserving and 

conserving traditional knowledge, we contribute to maintaining the cultural and intellectual 

diversity of the world, while also fostering respect for diverse cultural heritage. Additionally, 

traditional knowledge often provides solutions to contemporary challenges, such as climate 

change and natural resource management, rooted in a deep understanding of the local 

environment and sustainable lifestyles. Traditional knowledge can serve as a source of 

inspiration for the development of inclusive and contextual mathematical approaches. In 

various traditional societies, mathematical concepts are embedded in various aspects of life, 

including agriculture, architecture, and craftsmanship (Natun et al., 2021). Recognizing these 

knowledge and skills can facilitate more relevant and culturally diverse approaches in 

mathematics education. This recognition can also aid in the creation of more inclusive 

mathematics curricula that acknowledge and appreciate local knowledge and skills. 

The development of mathematical concepts can be influenced by cultural contexts. 

Mathematics instruction that leverages the cultural environment surrounding students can 

assist them in better understanding mathematical concepts (Wahyuni et al., 2013). 

Mathematical knowledge can also be acquired outside structured mathematics learning 

systems such as schools. Integrating cultural values into mathematics instruction can help 

cultivate a sense of patriotism and national spirit among students. Studies on 

ethnomathematics indicate that mathematics, or mathematical knowledge, exists within all 

cultures. Mathematics has the power to preserve and develop culture. Mathematical 

representation in traditional society contexts can be enhanced through culturally-based 

realistic approaches, such as using traditional games as media for conveying mathematical 

learning materials (Khairunnisa, 2019). However, several challenges emerge, such as the 

discontinuity between cultural mathematics and school mathematics, and concerns that 

ethnomathematical approaches may disrupt traditional curriculum demands. Therefore, it is 

essential to understand the role and influence of ethnomathematics in helping students grasp 

mathematical content while considering potential challenges that may arise. 

Previous research in the field of ethnomathematics has highlighted various aspects. One 

area of research has focused on the application of ethnomathematics in the context of 

mathematics teaching in schools, particularly emphasizing research trends from 2018 to 2022 

(Hendriyanto et al., 2023). On the other hand, another area of research has explored the 
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relationship between mathematics and culture, especially in the context of traditional games, 

and their role in instilling character values and fostering a love for local culture (Handayani & 

Suparni, 2022). Additionally, there is research that delves into traditional weaving patterns, 

original thinking, social structures, and cultural elements such as traditional houses (Anisa et 

al., 2023). These studies have identified mathematical concepts inherent in cultural practices, 

including geometry, numeracy, calculations, probability, lines, angles, flat shapes, and 

geometric transformations. Through Iskandar et al. (2022), research, it can be concluded that 

several cultural aspects apply geometric concepts, including the architecture of traditional 

houses, regional dances, regional cuisine, batik and woven fabric motifs, as well as the 

architecture of temples and mosques. 

A recent study conducted by Souther et al. (2023) has examined the integration of 

Traditional Ecological Knowledge (TEK) in land management, highlighting the potential of 

(TEK) in enhancing conservation approaches and engaging groups previously 

underrepresented in land stewardship. Conversely, a bibliometric study has been undertaken 

to gain a comprehensive understanding of research conditions concerning ethnomathematics 

topics (Tamur et al., 2023). Furthermore, research has explored the correlation between the 

philosophy of essentialism in education and ethnomathematics, emphasizing the importance 

of cultural values in mathematical learning  (Astuti et al., 2023). In these practices, cultural 

values such as moral, historical, and philosophical aspects are integrated as messages intended 

for future generations. The findings of this research underscore the significance of 

incorporating traditional knowledge and cultural practices into the mathematics curriculum, 

thereby rendering the subject more relevant and meaningful to students. 

Research in ethnomathematics has provided significant insights over a specific period of 

time. This research encompasses various aspects, ranging from the application of 

ethnomathematics in mathematics education in schools to the exploration of the interaction 

between mathematics and culture, particularly the role of traditional games in shaping 

character and fostering a love for local culture. Additionally, the research delves into the 

analysis of traditional weaving motifs, indigenous thought, social structures, and other 

cultural elements, which reveal mathematical concepts in diverse cultural practices. However, 

further research is needed to understand the dynamics of traditional knowledge in the context 

of ethnomathematics, including the integration of cultural values such as morals, history, and 

philosophy into mathematics education. Efforts are required to broaden the scope of research 

and delve into untouched aspects of ethnomathematics studies to enrich understanding of the 

relationship between mathematics, culture, and education. 

The aim of this study is to identify patterns and trends in the evolution of traditional 

mathematical knowledge over time, as well as to explore the contributions of traditional 

knowledge to the understanding of modern mathematics and mathematics education in 

diverse cultural contexts. Through an in-depth analysis of the literature, this research also aims 

to highlight the role of ethnomathematics in promoting cultural heritage, enriching 

mathematical learning experiences, and preserving cultural diversity in the era of 

globalization. 
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B. METHOD 

This research employs the Systematic Literature Review (SLR) method. Systematic 

literature review (SLR) is a systematic research method aimed at gathering, critically 

evaluating, integrating, and presenting findings from various research studies concerning 

research questions or topics of interest. The term "systematic" denotes its adherence to 

consistent and widely accepted methodologies (Arissona Dia Indah Sari et al., 2023). The initial 

search for articles was conducted on Google Scholar, focusing on publications from the past 

10 years. Subsequently, a thorough search was conducted across reputable online databases 

such as Research Gate, SINTA, DOAJ, and Scopus, using the keywords "Dynamics of 

Traditional Knowledge in the Context of Ethnomathematics". After obtaining various 

pertinent articles, duplicate filtering was implemented to ensure the uniqueness of the data 

used. Following this, the researcher proceeded to analyze the selected articles. The findings 

were categorized into two major clusters: the influence of social media on change and the role 

of social media in societal lifestyle. Each cluster was further subdivided based on the specific 

themes emerging from the research. The number of sub-clusters varied depending on the 

findings gathered throughout the study. 

The protocol review proceeds by formulating research questions through the classification 

of keywords according to the population, intervention, comparison, outcome, and context 

strategies from the acquired articles. Inclusion and exclusion criteria are determined by 

selecting articles that align with the research questions, thereby disregarding the researcher's 

subjectivity in article selection. Subsequently, for the purpose of organizing the selected 

articles, Mendeley software is utilized. The process of data extraction and synthesis employs 

thematic analysis and meta-analysis to present findings systematically and comprehensively. 

Following this, the researcher reviews and analyzes the articles in depth, particularly focusing 

on the research outcomes presented in the discussion and conclusion sections. In the final part 

of the study, the researcher compares the findings presented in the articles and draws 

conclusions. 

 

C. RESULTS AND DISCUSSION 

1. The Concept of Traditional Knowledge in the Context of Etnomathematics 

Traditional knowledge refers to local or indigenous knowledge that is accumulated, 

practiced, and orally transmitted from one generation to the next within a specific community 

or geographical area. It encompasses various aspects such as agricultural practices, cultural 

values, healing arts, and customary procedures, all of which play a crucial role in preserving 

and sustainably utilizing biodiversity. Traditional knowledge holds significant importance in 

food security, public health, and is closely linked to cultural and biological diversity (Sahin & 

Kırmızıgül, 2023). Acknowledged as a valuable resource in conservation efforts and the 

sustainable use of global biodiversity (Noris et al., 2021). Traditional games are part of cultural 

heritage containing various conceptual knowledge, including mathematical concepts. 

Traditional games can be utilized as a means to teach mathematical concepts to elementary 

school students, bridging the gap between learning processes in school and play (Ricardo, 

2020). Numerical concepts in everyday language can have accurate or inaccurate 
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interpretations, depending on factors such as the type of approximator and unit used 

(Zulviansyach et al., 2023). 

 

2. The Concept of Mathematics within Previous Cultures and Societies. 

Mathematics has played a pivotal role across various cultures and societies throughout 

history. The relationship between phylogenesis and ontogenesis in mathematics education 

holds implications for teacher training (Moretti et al., 2016). The utilization of history in 

mathematics education aims to establish parallels between ontogenetic and phylogenetic 

development (Pradhan, 2020). The study of the historical development of mathematics 

involves understanding the cultural contexts in which mathematical concepts were produced. 

Mathematics has been integrated into various aspects of society, such as Greek philosophy, 

Gothic architecture, and 17th and 18th-century societies (Bråting & Pejlare, 2015). Indigenous 

societies have their own mathematical concepts closely related to their sociocultural 

environment and traditional ways of life (Mogege, 2017). Comparing the acquisition of 

mathematical concepts across different cultures can provide insights into cultural differences 

and inform mathematics education. 

 

3. The Contribution of Traditional Knowledge to the Learning and Understandig of 

Mathematical Concepts.  

Traditional knowledge, such as traditional games, can significantly contribute to the 

learning and comprehension of mathematical concepts. Integrating traditional games like 

congklak and catapult into mathematics education can assist students in understanding 

concepts such as arithmetic operations, measurement, shapes, lines, angles, and arithmetic 

operations (Tampubolon et al., 2023). By linking mathematics with culture and creating a 

comfortable learning atmosphere, students become more engaged in learning and find 

mathematics easier and more enjoyable (Susanto et al., 2020). Ethnomathematics, which 

explores mathematical concepts within different cultures, including traditional games, has 

emerged as a growing research topic in mathematics education (Hariastuti et al., 2020). 

Furthermore, the use of indigenous knowledge, such as native language and practical 

assessment tasks, can enhance the teaching and learning of mathematical concepts, especially 

in areas where students struggle to connect abstract concepts with their daily lives (Madimabe 

et al., 2022). 

 

4. The Role of Traditional Knowledge in the Development of Mathematics. 

Traditional knowledge plays a crucial role in the development of mathematics (Ulhusna 

et al., 2020). Ethnomathematics, referring to mathematical concepts found within different 

cultures, can serve as a foundation for creating instructional materials for elementary school 

students. Traditional games have been found to harbor mathematical activities that aid 

children in developing numeracy skills and understanding shapes (Khoroshikh & Sergievich, 

2019). In the realm of mathematical learning, informal mathematical knowledge is transformed 

into formal mathematical concepts through social interaction, with traditional games 

providing a platform for such interaction (Yuecheng, 2023). Insights gained from traditional 

knowledge, such as the practices of Eskimo Yup'ik communities, can inform alternative 
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learning trajectories and curriculum development in elementary school mathematics (Lipka et 

al., 2015). 

 

5. The Influence of Traditional Knowledge on the Development of Modern Mathematics. 

Traditional Knowledge (TK) developed by indigenous communities and local societies 

has significantly influenced the development of modern mathematics. TK encompasses the 

knowledge, skills, and practices transmitted from generation to generation within a 

community and can be found in various contexts, including the teaching of mathematics. The 

integration of this knowledge into mathematics instruction, focusing on interconnected and 

conditioned mathematical concepts, contributes to the development of students' mathematical 

thinking (Antonijevic & Vujisic, 2015). Moreover, the systematic organization of knowledge 

for teaching and the use of logical blocks have been employed to teach classification, ranking, 

and enumeration in mathematics (Santos & França, 2020). Furthermore, the denaturalization 

of Reason and the crisis of representation have led to a broader conception of rationality, which 

can incorporate diverse voices and perspectives in mathematics education (San & Kis, 2018). 

Additionally, insights gleaned from practical activities of Yup'ik Eskimos and other elders, 

alongside the conceptualization of measurement, have provided alternative learning 

pathways and curricula for the teaching of mathematics (Nikolić & Hilčenko, 2022). 

Analysis of the research findings indicates that traditional knowledge (TK) plays a 

significant role in the context of teaching and understanding mathematical concepts. The 

integration of traditional knowledge in mathematics education can help enhance students' 

interest and engagement in learning mathematics, as well as provide a relevant context for 

understanding these concepts. However, there are several gaps that need to be addressed in 

the existing research. There is a need for further research to deepen understanding of how 

traditional knowledge can be effectively integrated into existing mathematics curricula, 

particularly at the elementary school level. These studies could involve the development and 

assessment of teaching materials that utilize traditional knowledge effectively in mathematics 

instruction. There is a pressing need for more in-depth research on the impact of using 

traditional knowledge in mathematics instruction on students' academic achievement, both in 

the short and long term. These studies can help provide strong empirical evidence of the 

concrete benefits of integrating traditional knowledge into mathematics instruction. 

This research is primarily focused on the identification and documentation of traditional 

mathematical knowledge across various cultures and societies worldwide. Such endeavors can 

significantly contribute to broadening insights into the diversity of mathematical concepts 

existing within indigenous communities, thus enabling the development of more inclusive and 

diverse learning strategies. Furthermore, there is a pressing need for research that delves 

deeper into understanding the interaction between traditional knowledge and modern 

mathematical concepts. This can aid in identifying the potential adoption and adaptation of 

traditional mathematical concepts within the context of modern mathematical education. 

Additionally, exploring how traditional knowledge can offer new insights or valuable 

perspectives for mathematical development is crucial. In the context of ethnomathematics 

research, it is imperative to also consider studies that delve deeper into the contributions of 

traditional knowledge to the development of mathematical concepts and how their utilization 
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can enrich students' learning experiences. Overall, more in-depth and diverse research is 

needed to comprehend the role and potential of traditional knowledge in the context of 

mathematics education, as well as to address gaps in existing knowledge and teaching 

practices. 

 

D. CONCLUSIONS AND SUGGESTIONS 

Based on the findings of research in the field of ethnomathematics, it can be concluded 

that there exists a strong correlation between mathematics, traditional culture, and 

mathematics education. The research indicates that ethnomathematics provides a foundation 

for understanding mathematical concepts within cultural contexts, promotes the preservation 

of traditional knowledge, and enhances students' mathematical learning experiences. 

However, there are still gaps that need further investigation, such as reflecting mathematical 

concepts in specific cultural practices and their impact on mathematics learning, as well as 

how the interaction between mathematics education and cultural understanding influences 

students' cognitive development. Further research can delve into these aspects to generate 

culturally responsive and effective approaches to mathematics education. 
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