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  ABSTRACT 

This study is motivated by the limited integration of local wisdom in mathematics learning, despite its 

significant potential to support meaningful learning and strengthen students’ cultural identity in the digital 

era. The purpose of this study is to explore and analyze the implementation of contextual learning methods 

based on local wisdom in mathematics education and to examine their impact on students’ learning outcomes 

and cultural identity development. This research employed a qualitative approach using a library research 

method. Data were collected from relevant national and international journal articles, books, and research 

reports related to contextual learning, ethnomathematics, and local wisdom in mathematics education. The 

findings indicate that contextual learning based on local wisdom effectively bridges abstract mathematical 

concepts with students’ real-life experiences, increases learning motivation, and fosters a stronger awareness 

of cultural identity. Integrating cultural elements such as traditional games, local architecture, and community 

practices into mathematics instruction helps students perceive mathematics as meaningful and relevant to their 

daily lives. This study concludes that local wisdom–based contextual learning has strong pedagogical and 

cultural value and contributes to the development of contextual learning and ethnomathematics theories. 

Furthermore, it highlights opportunities for future research on classroom implementation and the use of digital 

platforms to support culturally responsive mathematics learning. 

 

Keywords: contextual learning; local wisdom; mathematics education; ethnomathematics. 

ABSTRAK 

 

Penelitian ini dilatarbelakangi oleh keterbatasan integrasi kearifan lokal dalam pembelajaran matematika, 

meskipun pendekatan ini memiliki potensi besar dalam menciptakan pembelajaran yang bermakna dan 

memperkuat identitas budaya siswa di era digital. Tujuan penelitian ini adalah untuk mengeksplorasi dan 

menganalisis penerapan metode pembelajaran kontekstual berbasis kearifan lokal dalam pendidikan 

matematika serta dampaknya terhadap hasil belajar dan penguatan identitas budaya siswa. Penelitian ini 

menggunakan pendekatan kualitatif dengan metode studi pustaka. Sumber data diperoleh dari artikel jurnal 

nasional dan internasional, buku, serta laporan penelitian yang relevan dengan pembelajaran kontekstual, 

etnomatematika, dan kearifan lokal. Hasil kajian menunjukkan bahwa pembelajaran kontekstual berbasis 

kearifan lokal mampu menghubungkan konsep matematika yang bersifat abstrak dengan pengalaman nyata 

siswa, meningkatkan motivasi belajar, serta menumbuhkan kesadaran dan kebanggaan terhadap budaya 

lokal. Integrasi unsur budaya seperti permainan tradisional, arsitektur lokal, dan praktik sosial masyarakat 

menjadikan pembelajaran matematika lebih relevan dan bermakna. Penelitian ini menyimpulkan bahwa 

pendekatan tersebut memiliki nilai pedagogis dan kultural yang signifikan serta berkontribusi pada 

pengembangan teori pembelajaran kontekstual dan etnomatematika. 
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INTRODUCTION 

The rapid development of digital 

technology in the era of the Industrial 

Revolution 4.0 has brought significant impacts 

on various aspects of life, including education. 

In the global context, there is growing concern 

that learning approaches that overly emphasize 

technological aspects may neglect local 

cultural values that are essential for shaping 

students’ identities (Trisna, 2019). The 

ethnomathematics approach has been 

introduced as an effort to integrate local culture 

into mathematics learning in order to enhance 

relevance and student engagement in the 

learning process (D’Ambrosio, 1999). This 

approach is important because it bridges 

cultural heritage with the development of 

scientific knowledge, ensuring that learning 

remains closely connected to students’ real-life 

contexts. 

In Indonesia, similar challenges arise 

as the national education system tends to adopt 

universal curricula that often overlook local 

cultural contexts. As a result, students may feel 

less connected to the learning materials, which 

can potentially reduce their learning 

motivation and conceptual understanding. In 

fact, the integration of local wisdom into 

mathematics learning has been shown to 

improve students’ conceptual understanding 

and engagement (Yuliani & Irham, 2022). 

Furthermore, contextual learning that 

incorporates local cultural elements has proven 

effective in creating more meaningful learning 

experiences and fostering a sense of belonging 

to local culture (Putri & Ekawati, 2019). 

In response to these issues, Indonesian 

researchers have introduced various 

innovations, including the development of 

instructional materials based on local wisdom 

integrated into mathematics learning. For 

example, the use of traditional games such as 

Hombo Batu in mathematics instruction not 

only improves learning outcomes but also 

strengthens students’ cultural identities 

(Harefa & Suastra, 2024). In addition, learning 

media based on folklore, cultural artifacts, and 

local traditions, including customs and myths, 

have been utilized to reinforce the connection 

between mathematical content and students’ 

everyday lives (Arisetyawan et al., 2021). 

These innovations demonstrate educators’ 

active responses to the need for more 

contextual and culturally grounded learning. 

Previous studies have extensively 

examined the effectiveness of the 

ethnomathematics approach in mathematics 

learning from both cognitive and affective 

perspectives. For instance, the development of 

local wisdom–based e-modules has shown 

positive results in enhancing students’ cultural 

and civic literacy skills (Latif & Talib, 2021). 

Similarly, the use of culture-based 

mathematics handouts has been proven to 

increase students’ interest in learning 

mathematics (Putri & Ekawati, 2019). 

However, most of these studies primarily focus 

on improving learning outcomes without 

deeply exploring the role of this approach in 

fostering students’ cultural identity, 

particularly in the context of the digital era. 

This gap raises questions about how 

mathematics learning that contextually utilizes 

local wisdom can be designed not only to 

improve academic achievement but also to 

strengthen cultural identity amid globalization. 

Therefore, the novelty of this study lies in its 

focus on integrating local wisdom–based 

contextual learning in mathematics education 

as a strategy for building students’ cultural 

identity in the digital era. This approach is 

supported by social constructivism theory, 

which emphasizes the importance of social and 

cultural contexts in knowledge construction 

(Nursyahidah et al., 2025), as well as social 

identity theory, which explains how 

interactions within learning environments 

contribute to the formation of individual 

cultural awareness. 

The focus of this study is to develop 

and evaluate contextual learning methods 

based on local wisdom in mathematics 

education, with the primary aim of building 

and strengthening students’ cultural identity in 
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the digital era. This study is expected to 

contribute significantly to the development of 

more inclusive and contextual learning 

strategies and to support the preservation of 

local culture through education. Thus, 

mathematics education serves not only as a 

means to achieve academic competence but 

also as a medium for the sustainable 

transformation of cultural values. 

 

 

METHODS 

This study employs a qualitative 

approach using a library research method to 

explore the implementation of contextual 

learning methods based on local wisdom in 

mathematics education as an effort to build 

cultural identity in the digital era. The 

qualitative approach was selected because the 

study focuses on the interpretation of meaning, 

understanding of cultural contexts, and the in-

depth exploration of educational concepts that 

are descriptive in nature. According to 

Creswell (2018), qualitative research aims to 

understand the meanings constructed by 

individuals or groups in relation to social or 

humanistic issues. In this context, the 

researchers sought to examine the role of local 

values in the mathematics learning process 

through a critical review of existing research 

findings and theoretical frameworks. This 

approach allows for a deeper understanding of 

the meaning behind the integration of local 

wisdom in education and how it contextually 

shapes students’ cultural identities. 

Library research was chosen as the 

primary data collection technique in this study. 

The researchers conducted an in-depth review 

of various sources, including national and 

international peer-reviewed journal articles, 

academic books, and relevant previous 

research. The library research method enables 

researchers to summarize, compare, and 

analyze existing findings in order to develop 

new syntheses and identify research gaps. 

According to Rachman et al. (2024), library 

research is a component of qualitative 

methodology used to establish a strong 

theoretical foundation and strengthen research 

arguments through valid secondary data. 

Therefore, this study not only presents 

theoretical explanations but also constructs a 

comprehensive understanding of the 

importance of integrating local wisdom into 

mathematics education, particularly in 

addressing the challenges of globalization and 

the preservation of local culture through 

education. 

 

 

RESULTS 

The researchers identified key 

theoretical concepts, relevant case studies, as 

well as learning models and their impacts on 

students’ learning outcomes and cultural 

identity. In addition, challenges and 

opportunities related to the implementation of 

this approach were analyzed based on existing 

literature. 

Fundamental Concepts and 

Theoretical Framework 

The contextual learning approach is a 

pedagogical strategy designed to connect 

learning materials with students’ real-life 

experiences. This approach is based on the 

assumption that students can more easily 

understand and internalize concepts when 

instructional content is directly linked to 

experiences and environments familiar to 

them. In the context of mathematics education, 

the application of contextual learning provides 

opportunities for students to comprehend 

abstract concepts through everyday situations, 

making learning more meaningful and closely 

connected to their socio-cultural realities. 

Within the contextual learning 

framework, local wisdom serves as a rich and 

highly relevant source of context. Local 

wisdom encompasses values, practices, 

symbols, and cultural expressions that are 

passed down through generations within a 
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community. When these cultural elements are 

integrated into the learning process, students 

not only gain conceptual understanding but 

also develop an awareness of their own cultural 

identity and values. For example, traditional 

games such as congklak, batik patterns, 

indigenous measurement systems, or 

traditional house structures can be used to 

explain arithmetic, geometry, and 

measurement concepts in mathematics. This 

process enables students to recognize that 

mathematics is not merely an abstract 

discipline confined to the classroom, but an 

integral part of their daily lives. 

The theoretical foundation of this 

approach can be traced to Vygotsky’s social 

constructivist theory, which emphasizes that 

learning occurs through social interaction and 

cultural environments that support knowledge 

construction (Putri & Ekawati, 2019). Students 

build knowledge through contextual 

experiences and dialogue with their 

surroundings. In this context, local wisdom 

functions as a cultural mediator that allows 

students to construct mathematical meaning 

based on their socio-cultural backgrounds. 

Furthermore, the theory of ethnomathematics 

developed by D’Ambrosio (1999) provides an 

important framework for understanding how 

mathematics exists and evolves within diverse 

cultural practices. Ethnomathematics 

recognizes that each community possesses 

unique and contextual ways of mathematical 

thinking, highlighting the importance of 

acknowledging and utilizing this diversity in 

formal education. 

Several empirical studies support the 

effectiveness of this approach. Arisetyawan et 

al. (2021) demonstrated that integrating local 

cultural elements into mathematics learning 

not only enhances conceptual understanding 

but also fosters students’ sense of pride and 

ownership of their regional culture. Similarly, 

Putri and Ekawati (2019) found that using 

folklore as a contextual basis for mathematical 

problems increased students’ motivation and 

engagement in learning. Thus, contextual 

learning based on local wisdom addresses not 

only cognitive aspects but also contributes to 

character development, cultural identity 

strengthening, and the preservation of local 

values through education. 

Case Studies and Examples of 

Implementation from the Literature 

The literature review indicates that 

contextual learning methods based on local 

wisdom have been implemented across various 

cultural contexts and have yielded positive 

impacts on both the learning process and 

mathematics learning outcomes. One concrete 

example is presented in the study by Harefa 

and Suastra (2024), which explored the Hombo 

Batu (stone jumping) tradition of the Nias 

community as a medium for teaching 

geometry. In this learning process, students 

were encouraged to calculate the height and 

angles involved in stone jumping while 

simultaneously understanding the relevance of 

mathematics within their cultural practices. 

The results showed improvements in students’ 

understanding of geometric concepts alongside 

increased pride in their local culture. This 

approach proved effective because students 

could directly observe how abstract 

mathematical concepts are applied in real-life 

cultural contexts, engaging both cognitive and 

affective dimensions as well as identity 

formation. 

Another relevant study by Yuliani and 

Irham (2022) developed mathematics learning 

media based on Dayak traditional houses. In 

this study, three-dimensional shapes such as 

prisms and pyramids were introduced through 

architectural structures of traditional houses, 

enabling students to understand the 

relationship between traditional building forms 

and mathematical concepts. The findings 

revealed a significant increase in students’ 

engagement and learning interest. This 

learning model demonstrates that using 

cultural artifacts as learning contexts not only 

facilitates conceptual understanding but also 

strengthens students’ emotional attachment to 

their cultural roots. 
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These studies affirm that integrating 

local culture into mathematics learning has 

strong potential to create authentic and holistic 

learning experiences. When students perceive 

that what they learn is meaningful and 

connected to their socio-cultural environment, 

their engagement in learning increases. This 

indicates that contextual learning based on 

local wisdom is an effective means of 

enhancing conceptual understanding while 

simultaneously fostering cultural awareness 

and character development. 

Impact of Implementation on 

Learning Outcomes and Cultural Identity 

The application of contextual learning 

based on local wisdom in mathematics 

education has been shown to significantly 

improve students’ learning outcomes, both 

cognitively and affectively. Research 

conducted by Novianti and Dewi (2022) 

revealed that the use of local contexts in 

instructional materials enhances students’ 

mathematical communication skills and 

conceptual understanding. When abstract 

mathematical concepts are linked to real-life 

experiences through local culture, students 

demonstrate improved abilities to express 

ideas, explain their reasoning processes, and 

solve problems logically. Cultural contexts 

provide tangible references that connect with 

prior knowledge, making the internalization of 

concepts more effective and meaningful. 

Beyond academic achievement, this 

approach also directly contributes to 

strengthening students’ cultural identity. By 

incorporating local cultural elements into 

mathematics learning, students develop greater 

cultural awareness and a stronger sense of 

belonging to their cultural heritage. Learning 

becomes not merely a process of knowledge 

transmission, but also a medium for self-

reflection and recognition of values embedded 

within society. This plays a crucial role in 

forming resilient cultural identities amid 

globalization, which often promotes cultural 

homogenization. 

Integrating local contexts into 

mathematics learning also helps reshape 

students’ perceptions of mathematics as a 

subject that is often viewed as abstract and 

detached from everyday life. When students 

realize that mathematics exists within cultural 

practices such as weaving patterns, indigenous 

counting systems, or traditional architecture, 

they become more emotionally engaged and 

motivated to learn. This demonstrates that 

contextual learning not only enhances 

academic performance but also serves a 

strategic role in cultural preservation and 

holistic character development. 

Contextual Learning Models Based 

on Local Wisdom 

Several learning models identified in 

the literature include: 

Table 1. Learning Models 

Learning Model 
Brief 

Description 
Source 

Contextual 

Ethnomathematic

s 

Integrates 

cultural 

symbols and 

practices into 

mathematica

l problems 

Arisetyawa

n et al. 

(2021) 

Folklore-Based 

Modules 

Uses folklore 

as a context 

for 

mathematica

l problem-

solving 

Putri & 

Ekawati 

(2019) 

Cultural Project-

Based Learning 

Students 

develop 

mathematics 

projects 

exploring 

local cultural 

practices 

Novianti & 

Dewi 

(2022) 

Challenges and Opportunities in 

Implementing Contextual Learning 

Methods 
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An important aspect of implementing 

contextual learning based on local wisdom is 

understanding the practical dynamics faced by 

educational stakeholders, including teachers, 

students, and instructional material developers. 

The following table outlines common 

challenges encountered in implementation as 

well as opportunities that can be leveraged to 

strengthen instructional practices. 

Table 2. Challenges and Opportunities in 

Implementation 

Aspect Challenges Opportunities 

Teachers 

Limited 

training in 

integrating 

local wisdom 

Encourages 

teachers to 

become more 

creative and 

reflective 

Teaching 

Materials 

Scarcity of 

culture-based 

instructional 

resources 

Opportunities to 

develop 

innovative and 

contextual 

materials 

Students 

Initial 

difficulty 

understanding 

mathematics 

through 

cultural 

contexts 

Increased 

motivation and 

pride in cultural 

identity 

  
(Hudson & 

Whisler, 2020; 

Situmorang et 

al., 2019) 

Despite various challenges such as 

limited teacher training, insufficient contextual 

teaching materials, and students’ initial 

difficulties in understanding culturally 

embedded mathematics, each challenge 

presents promising opportunities. Teachers are 

encouraged to become more creative and 

reflective in instructional design, material 

limitations open pathways for innovation, and 

students’ initial struggles are offset by 

increased motivation and cultural pride. Thus, 

these challenges should not be viewed as 

permanent barriers but as catalysts for 

transformation toward more meaningful and 

culturally grounded learning. 

Strengthening Cultural Identity and 

Appreciation 

Mathematics learning integrated with 

local wisdom provides not only cognitive 

benefits but also a direct impact on 

strengthening students’ cultural identity. 

Through this approach, students are introduced 

to cultural values and practices that may 

receive limited attention in formal education. 

A study by Latif and Talib (2021) indicates 

that incorporating local cultural contexts into 

learning fosters respect and pride in students’ 

cultural heritage. Students no longer perceive 

mathematics as alien or disconnected from 

their lives, but as an integral part of their 

inherited culture. 

Beyond conceptual understanding, this 

approach cultivates awareness that local 

culture embodies knowledge systems and 

logical structures that can be interpreted 

scientifically. This enriches students’ learning 

experiences and promotes inclusive thinking 

that values diversity. In the long term, cultural 

integration in learning can serve as a strategic 

means of instilling nationalism and cultural 

preservation amid globalization. As students’ 

appreciation for their own culture grows 

through education, cultural resilience is 

strengthened, shaping generations that are not 

only academically competent but also 

grounded in noble local values. This approach 

positions the classroom as a transformative 

space that bridges scientific knowledge and 

students’ cultural identity. 

 

DISCUSSION 

Conceptual Analysis of the Implementation 

of Contextual Learning Methods Based on 

Local Wisdom 

Contextual learning methods grounded 

in local wisdom offer a distinctive strength in 



Nazwa, Nadhilah, Desi Sri Kelengna Surbakti, Anggita Uli Angel Gultom, and Elvi Mailani. 

“IMPLEMENTING CONTEXTUAL LEARNING BASED ON LOCAL WISDOM IN MATHEMATICS 

EDUCATION: BUILDING CULTURAL IDENTITY IN THE DIGITAL ERA 

334 

 

 

mathematics instruction by connecting abstract 

concepts with students’ real-life experiences. 

Local wisdom provides relevant and authentic 

contexts that enable students to understand 

mathematics through the lens of their own 

culture. For example, the use of traditional 

tools such as ancak in teaching number 

patterns helps students relate mathematical 

concepts to familiar objects in their daily lives. 

This approach not only enhances conceptual 

understanding but also strengthens students’ 

cultural identity, making learning more 

meaningful and increasing learning 

motivation. By integrating local cultural 

values, students learn mathematics while 

simultaneously appreciating and preserving 

their cultural heritage (Situmorang et al., 

2019). 

This method functions as a bridge 

between mathematics as a universal discipline 

and its local expressions within culture. 

Ethnomathematics, which examines the 

relationship between mathematics and culture, 

allows students to recognize how 

mathematical concepts are applied in their 

cultural practices (Latif & Talib, 2021). As a 

result, students come to understand that 

mathematics is not a discipline detached from 

their lives, but one that is deeply embedded in 

everyday cultural activities. This perspective 

supports the development of deeper and more 

contextualized mathematical 

understanding.Furthermore, this approach 

offers significant pedagogical innovation in 

addressing the limitations of traditional 

mathematics instruction. By linking learning 

materials to local cultural contexts, teachers 

can design learning experiences that are more 

engaging and relevant to students. The 

development of teaching materials based on 

local wisdom has been shown to improve 

students’ understanding of mathematical 

concepts. In addition, this approach 

encourages teachers to become more creative 

in designing instructional strategies aligned 

with students’ cultural backgrounds, thereby 

enhancing the effectiveness of mathematics 

teaching and learning. 

Building Cultural Identity through 

Mathematics in the Digital Era 

Connecting mathematics with local wisdom fosters 

a sense of pride and ownership of students’ cultural 

heritage. When students recognize that their culture 

contains mathematical principles, they are more 

likely to value their cultural traditions and feel 

connected to the subject matter. This awareness 

helps students realize that their culture is rich in 

mathematically relevant knowledge. 

Consequently, contextual learning based on local 

wisdom strengthens students’ cultural identity and 

increases their awareness of the cultural values 

embedded in traditional mathematical practices 

(Yuliani & Irham, 2022). 

In the digital era, strengthening cultural identity 

through mathematics education can serve as a 

safeguard against cultural erosion. Digital 

platforms can be utilized to promote and 

disseminate local wisdom integrated with 

mathematics, thereby preserving cultural identity 

on a broader scale. However, technology may also 

pose a threat to traditional identities if not used 

thoughtfully. Therefore, it is essential to develop 

learning strategies that leverage technology to 

reinforce, rather than diminish, students’ cultural 

identity. For instance, the development of digital 

mathematics learning modules based on local 

wisdom can facilitate the wider dissemination of 

both cultural and mathematical knowledge. 

Implications and 

RecommendationsImplications 

The integration of local wisdom into 

mathematics learning contributes significantly 

to both educational theory and practice. From 

a theoretical perspective, this approach 

enriches the frameworks of contextual learning 

and ethnomathematics by incorporating 

cultural dimensions that have received limited 

attention in conventional mathematics 

instruction (Samrin et al., 2023). Local cultural 

contexts provide additional meaning to 

learning and enable students to understand 

mathematical concepts in a more personal and 

profound manner. 

Practically, this approach holds strong 

relevance for educators, curriculum 

developers, and educational policymakers. For 
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teachers, it offers opportunities to design 

learning experiences that are more engaging, 

relevant, and meaningful. Teachers act as 

facilitators who help students connect their 

lived experiences and cultural values with 

mathematical content. For curriculum 

developers, this approach necessitates 

curricular flexibility and the development of 

instructional materials that accommodate 

cultural diversity. This implies that curricula 

should not only be nationally standardized but 

also contextually adapted to the socio-cultural 

backgrounds of different regions. At the policy 

level, national education systems should 

encourage and facilitate the integration of local 

culture into learning through teacher training 

programs, provision of locally based learning 

resources, and culturally responsive 

curriculum evaluation. 

Recommendations 

Based on the synthesis of literature and 

analysis of findings, several recommendations 

are proposed for the development of 

mathematics learning grounded in local 

wisdom: 

a. Recommendations for Educational 

Practice 

Teachers should receive regular professional 

development training on designing and 

implementing contextual learning based on 

local culture. Such training should include case 

studies, hands-on practice, and instructional 

material development. Educational institutions 

at the regional level are encouraged to 

collaborate with cultural leaders, traditional 

elders, and local communities in developing 

contextual teaching materials. These 

collaborations can enrich instructional content 

while strengthening school–community 

relationships. 

b. Recommendations for Curriculum 

Development 

The national curriculum should be revised to allow 

greater openness toward the integration of local 

culture, particularly in subjects such as 

mathematics that are often perceived as abstract 

and universal. The curriculum should provide 

space for flexible and contextual approaches that 

enable teachers to adapt learning materials to 

students’ local cultural realities. 

c. Recommendations for Future Research 

Future studies should focus on examining the 

effectiveness of specific forms of local 

wisdom—such as traditional games, 

indigenous measurement systems, or local 

architecture—in improving students’ 

mathematical understanding. Further research 

is also needed on the development of digital 

implementation models, such as e-modules or 

interactive platforms based on local culture, to 

address the challenges of the digital era. In 

addition, cross-regional or cross-cultural 

comparative studies are recommended to 

explore the applicability of this approach 

across diverse socio-cultural contexts. 

 

CONCLUSION 

The findings of this study indicate that 

the implementation of contextual learning 

methods grounded in local wisdom in 

mathematics education can serve as an 

effective strategy for enhancing students’ 

conceptual understanding while 

simultaneously strengthening their cultural 

identity. This approach bridges mathematics as 

a universal discipline with authentic local 

cultural contexts, thereby creating learning 

experiences that are relevant and meaningful. 

The integration of local culture into learning 

materials and instructional practices enables 

students to understand mathematical concepts 

through their everyday lives, fosters a sense of 

cultural ownership, and increases motivation 

and engagement in the learning process. 

Moreover, this approach encourages 

pedagogical innovation and enhances 

curriculum relevance to local needs. 

Nevertheless, this study has methodological 

limitations, as it is based on a literature review 

and does not directly examine the effectiveness 

of the approach in real classroom settings. The 

wide cultural diversity across regions in 

Indonesia also presents challenges in 
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developing a universally applicable 

implementation model. Based on the identified 

gaps, future research is recommended to 

investigate concrete applications of this 

approach through field-based case studies, 

classroom experiments, or classroom action 

research. Further studies may also focus on the 

development of digital learning tools based on 

local wisdom and comparative studies across 

regions to better understand variations in 

implementation and impact within 

multicultural contexts. Thus, this approach 

holds potential to evolve into a learning model 

that is not only academically transformative 

but also socially and culturally meaningful. 
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