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Abstract

Ethnomathematics, a field that explores the interconnection between cultural
practices and mathematical knowledge, offers transformative potential for promoting
sustainable mathematics education. It challenges the dominance of Eurocentric
mathematical paradigms by integrating indigenous knowledge systems, thereby
contextualizing learning within students’ cultural realities. Ethnomathematical
perspectives shed light on the rich interplay between traditional knowledge,
craftsmanship, measurement, and spatial reasoning that is embedded in daily
practices. Understanding ethnomathematics as a pedagogical and philosophical
approach enables learners to see mathematics as a living discipline rooted in human
experience and community life. This study critically examines how ethnomathematics
can enhance sustainable mathematics education by fostering cultural inclusivity,
relevance, and continuity of indigenous wisdom. Through exploring cultural contexts,
the paper highlights the importance of culturally responsive pedagogy, linking
traditional mathematical practices to classroom learning for deeper comprehension
and sustainability. The integration of ethnomathematical perspectives into formal
education not only revitalizes indigenous culture but also equips students with a
holistic understanding of mathematics as both universal and local, rational and
experiential, analytical and creative.
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Introduction

Mathematics, traditionally instructed within standardised frameworks that
prioritise abstract reasoning, logical deduction, and symbolic representation, is
often perceived as a universal and culture-neutral discipline. Ethnomathematics
research demonstrates that mathematical concepts are deeply embedded in cultural
experiences, traditions, and perspectives (D’Ambrosio, 1985; Rosa & Orey,
2016). Ethnomathematics posits that each culture develops its unique methods
of quantification, measurement, classification, and problem-solving to address
practical needs. In culturally diverse nations such as India, this viewpoint can render
mathematics education more inclusive, relevant, and enduring.

Sustainable mathematics education fosters culturally and environmentally
relevant learning, equipping students with the knowledge to address local and global
challenges. According to UNESCO (2017), sustainable education fosters critical
awareness and action for cultural and ecological balance through cognitive, social,
and ethical learning. Ethnomathematics connects indigenous knowledge systems
with formal mathematical education, allowing students to perceive mathematics as a
dynamic practice rather than an abstract notion (Rosa, Orey, & Alangui, 2017).

The Mizo tribe of Northeast India integrates mathematics into weaving,
architecture, land surveying, agriculture, and communal commerce. These strategies
reveal implicit mathematical reasoning in symmetry, geometry, proportion, and
estimation, which formal curricula generally neglect. The indigenous spatial
awareness, patterns, and quantitative understanding of the Mizos may enhance the
relevance of mathematics teaching in relation to students’ experiences. Incorporating
ethnomathematical concepts in education aids global initiatives to decolonise
knowledge and pedagogy. This initiative prioritises local knowledge systems and
guarantees that education honours the epistemic diversity of human cultures (Rosa &
Orey, 2019).

Meaning of Ethnomathematics

In the 1970s, Brazilian mathematician Ubiratan D’Ambrosio introduced the
word ethnomathematics, combining ethno (ethnic groups), mathema (to elucidate,
understand, and acquire knowledge), and tics. D’Ambrosio (1985) defined
ethnomathematics as the examination of culturally unique mathematical concepts and
methodologies. It includes the methods by which diverse cultures quantify, assess,
categorise, create, discover, engage with, and elucidate phenomena according to their
perspectives. So ethnomathematics highlights that mathematical knowledge is shaped
by social and historical contexts, thereby expanding the conventional definition of

52



Understanding Ethnomathematics For Enhancing Sustainable Mathematics Education

mathematics. Ethnomathematics comprises the study and pedagogy of mathematics
(Rosa and Orey, 2011). It examines mathematical principles within cultural activities,
artefacts, and traditions. It links formal mathematical education to students’ real-
world experiences that encourage inclusivity and significance. Ethnomathematics
emphasises the diverse mathematical systems across various nations that fulfil distinct
social, environmental, and philosophical needs.

Mathematical knowledge is intricately connected to practical life, as Gerdes (1998)
characterised ethnomathematics as “the mathematics that evolves in response to the
challenges presented by the activities of a cultural group.” Indigenous communities
may employ complex measurement systems for land, time, and trade without symbols
or written language. These systems show a great degree of organisation, logic, and
consistency in mathematical reasoning, but academic definitions might differ.

Importance of Ethnomathematics

Ethnomathematics is essential for enhancing mathematics education by
linking mathematical concepts to students’ cultural contexts and daily activities. It
acknowledges that mathematical knowledge is not simply universal in form but is
integrated into the lived experiences of diverse cultural groups, manifested through
patterns, measures, architecture, handicrafts, trade, and ecological knowledge
(D’Ambrosio, 2001). When students engage with mathematics in culturally relevant
circumstances, the learning experience becomes more significant and validating of
their identities, hence enhancing motivation and conceptual comprehension (Rosa
& Orey, 2016). Ethnomathematics promotes inclusive pedagogy by recognising
indigenous knowledge systems and assisting educators in incorporating local wisdom
into formal curriculum activities, thereby advancing equality and social justice in
mathematics classrooms (Barton, 2008). It acts as a link between traditional practices
and formal mathematical concepts, allowing learners to perceive mathematics as
a dynamic activity shaped by social and historical contexts rather than merely a
collection of abstract regulations (Gerdes, 1998). Culturally responsive mathematical
education equips students for sustainable thinking by associating problem-solving
with practical community activities, particularly those related to resource management
and sustainability. From this viewpoint, ethnomathematics develops appreciation for
cultural diversity while improving mathematical literacy and promoting sustainability-
oriented principles. It teaches students to recognise the significance of mathematics
in preserving heritage, reinforcing identity, and developing contextually relevant
problem-solving strategies. By viewing culture as a significant gateway to mathematical
reasoning, ethnomathematics emerges as a transformative teaching methodology that
enhances comprehension, expands engagement, and promotes a more understanding
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and sustainable viewpoint on mathematics education. Ethnomathematics enhances
mathematics education by connecting concepts to students’ cultural backgrounds
and everyday experiences. Mathematical knowledge is intricately connected to the
lived experiences of various cultural groups via patterns, measurements, architecture,
handicrafts, commerce, and ecological understanding. D’ Ambrosio (2001)

Culturally appropriate contexts enhance the significance of mathematics and
strengthen identity, hence increasing motivation and conceptual comprehension (Rosa
& Orey, 2016). Validating indigenous knowledge systems and empowering educators
to integrate local wisdom into formal curriculum activities promotes inclusive
pedagogy, equity, and social justice in mathematics classrooms (Barton, 2008). It
links traditional practices to formal mathematical concepts, enabling students to
view mathematics as a dynamic activity influenced by social and historical contexts
rather than merely a set of abstract principles (Gerdes, 1998). Culturally responsive
mathematical education connects problem-solving to real-world communal activities,
including resource management and ecological balance, to promote sustainable
cognition.

Teaching Learning of Mathematics

The teaching and learning of mathematics are most effective when they
acknowledge learning as a process of meaning-making influenced by the learner’s
culture, experience, and environment. Conventional methods that prioritise rote
memorisation frequently alienate students from mathematical reasoning, whereas
culturally relevant education facilitates the connection of concepts to their life
experiences and pre-existing knowledge (Bishop, 1991). Constructivist approaches
assert that learners actively develop mathematics comprehension through discussion,
inquiry, and contextual problem-solving tasks, rather than through passive knowledge
consumption (Vygotsky, 1978). A classroom thatencourages discussion allows students
to express their reasoning processes and develop a greater sense of ownership over
their learning (NCTM, 2014). Instruction containing practical applications increases
relevance and retention. When educators integrate students’ community-oriented
mathematical concepts into classroom activities, learners perceive mathematics
as a practical experience rather than a separate academic discipline (Rosa & Orey,
2016). This relationship enhances confidence and reduces mathematics anxiety by
validating cultural modes of reasoning. The evaluative function of assessment is
similarly significant: formative feedback and low-stakes evaluation foster persistence
and metacognition (Black & Wiliam, 1998).

Technology is revolutionising classroom engagement by facilitating various
representations, simulations, and exploratory learning settings that assist students in
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dynamically visualising and testing mathematical relationships (OECD, 2021). When
technology is integrated with cultural significance and conceptual comprehension,
students experience mathematics as meaningful and applicable in real-world contexts.
In this regard, excellent mathematics pedagogy serves as an important foundation for
sustainability thinking, as it fosters problem-solving skills relevant to environmental,
social, and community-oriented decision-making.

A pedagogical approach that emphasises culture, reasoning, and identity equips
learners to manage abstract computing while also understanding mathematics as a
human pursuit with ethical, ecological, and social relevance. This method strongly
connects with ethnomathematics and establishes a framework for sustainable
mathematics education that is locally rooted, socially sensitive, and globally relevant.

Culture and Mathematics: An Ethnomathematical Perspective

The multidisciplinary topic of ethnomathematics examines the connection
between mathematics and culture, focusing on how various civilisations acquire and
apply mathematical knowledge in their day-to-day activities (D’ Ambrosio, 1985). By
recognising that mathematical thought may take many different forms across cultural
boundaries, this viewpoint challenges the conventional Eurocentric understanding
of mathematics (Barton, 1996). A rich example of ethnomathematics may be found
in the ancient customs, agricultural systems, weaving patterns, and numerical ideas
that are ingrained in the cultural history of the Mizo people, an indigenous group
in Northeast India. This study looks at the ethnomathematical components of Mizo
culture, emphasising how their customs, social institutions, and everyday activities
are entwined with mathematical knowledge.

Due in large part to the work of Ubiratan D’ Ambrosio (1985), who emphasised
that mathematics is a result of social and cultural settings rather than a universal,
culture-free subject, ethnomathematics became a recognised topic of study in the late
20th century. In order to incorporate them into a more comprehensive mathematical
education, ethnomathematics aims to identify the mathematical practices of many
ethnic groups, especially indigenous populations (Rosa & Orey, 2011). Given that
every community has distinct methods for measuring, quantifying, and solving
problems, this method encourages cultural inclusion in mathematics education
(Powell & Frankenstein, 1997).

The Mizo people, predominantly located in the Indian state of Mizoram, have
a unique cultural identity influenced by their historical background, language, and
traditions. Their traditional knowledge systems, encompassing weaving, agriculture,
and folklore, embody implicit mathematical notions that demonstrate their cognitive
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and practical interaction with mathematics (Lalchhunga,2018). A notable instance
of ethnomathematics in Mizo culture is shown in their traditional weaving patterns.
Mizo women are celebrated for their elaborate textile designs, featuring geometric
symmetries, numerical patterns, and spatial logic (Zama, 2013). The Puan, a
traditional Mizo shawl, has repeated geometric designs that illustrate a mastery
of transformational geometry, encompassing translations, cycles, and reflections
(Lalrinawma,2015).

The weaving process necessitates mathematical reasoning, including thread
counting, symmetry preservation, and proportion calculation. The weavers employ
a base-5 counting method for loom setup, illustrating a pragmatic numerical system
tailored to their requirements (Chhakchhuak, 2017). Also, the colour patterns in Mizo
textiles adhere to combinatorial arrangements, wherein weavers instinctively utilise
permutations and combinations to produce visually appealing designs (Zama, 2013).
This indicates an inherent comprehension of discrete mathematics, although not
explicitly expressed in Western mathematical terminology.

Ethnomathematical Approach for Enhancing Teaching—Learning Mathematics

The ethnomathematical approach offers an inclusive and culturally grounded
framework for improving the teaching and learning of mathematics. It recognizes
that mathematical understanding is deeply connected to cultural experiences and
everyday practices, and therefore, effective mathematics education must integrate
learners’ cultural realities into the curriculum. This approach moves beyond viewing
mathematics as an abstract, universal language to understanding it as a human
activity situated within diverse cultural contexts (D’Ambrosio, 1985). In essence,
ethnomathematics allows learners to perceive mathematics not merely as a subject to
be mastered but as a way of making sense of the world.

Applying ethnomathematics in education involves contextualizing mathematical
concepts through local cultural practices. Teachers can identify mathematical ideas
inherent in community life and use them as entry points for formal instruction. For
example, in the Mizo context, weaving patterns can be used to teach geometry and
symmetry, bamboo construction to demonstrate measurement and spatial reasoning,
and traditional agricultural practices to explore data handling, ratios, and estimation.
Culturally contextualized learning experiences bridge the gap between informal and
formal mathematics, enhancing student motivation and comprehension (Rosa and
Orey,2016).

The ethnomathematical approach also supports constructivist and experiential
learning theories, which emphasize active engagement, exploration, and discovery.
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Learners construct mathematical knowledge by interacting with their environment
and community. Teachers act as facilitators who guide students in uncovering the
mathematical principles embedded in local artifacts, games, and crafts. For instance,
students might calculate the area of traditional huts using indigenous measurement
units, analyze patterns in weaving to understand fractions, or simulate community
trade to learn arithmetic operations. Such experiential learning fosters critical thinking
and problem-solving, aligning with theories of cognitive development through social
interaction (Piaget’s, 1972; Vygotsky’s, 1978)

Ethnomathematics transforms mathematics education into a cross-cultural
dialogue, where learners critically examine how different societies conceptualize
and use mathematical knowledge. (Barton,1996). To implement this approach
effectively, teacher preparation programs must prioritize cultural competence
and ethnopedagogical training. Educators need to develop skills in ethnographic
observation, community collaboration, and curriculum adaptation to design lessons
grounded in local contexts (Rosa & Orey, 2011). In Mizoram, this could include
partnerships between schools and community artisans, farmers, and elders, who serve
as cultural resource persons. By integrating such partnerships, mathematics learning
becomes participatory, community-centered, and sustainable.

The ethnomathematical approach enhances teaching—learning by making
mathematics culturally relevant, contextually meaningful, and socially transformative
(D’Ambrosio, 1985; Rosa & Orey, 2011). It aligns with global educational goals
that emphasize inclusion, cultural diversity, and sustainability as part of holistic
mathematics pedagogy (Barton, 1996). For the Mizo tribe, this approach offers a
path toward an education system that honors indigenous wisdom while equipping
learners with the analytical skills necessary to thrive in a globalized world (Powell &
Frankenstein, 1997). By weaving together culture and mathematics, ethnomathematics
creates a more holistic and humane model of education—one that sustains both
knowledge and identity (Rosa & Orey, 2011).

Discussion

The concept of ethnomathematics in sustainable mathematics education provides
a holistic view of how cultural knowledge and academic learning create meaningful
educational experiences (D’Ambrosio, 2001). As seen in the previous sections,
ethnomathematics challenges the homogenisation of mathematical knowledge by
promoting various mathematical traditions. Thus, it promotes diverse, inclusive, and
sustainable mathematics education (Rosa & Orey, 2016). The ethnomathematical
method also underpins transformative pedagogy, which teaches maths and fosters
critical thinking and ethics. Freire (1970) believed education should empower students
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to understand and change their society. Ethnomathematics helps students reflect on
the cultural and historical aspects of mathematics. Students study maths and how
knowledge systems change in response to social and environmental requirements by
analysing community measuring or pattern-making processes.

Ethnomathematics also addresses education sustainability. UNESCO (2017)
defines sustainable education as promoting cultural continuity, social fairness, and
environmental care. By incorporating local wisdom and ecological knowledge
into formal education, ethnomathematics supports these goals. Traditional Mizo
agricultural cycles and communal resource-sharing systems teach children about
efficiency, justice, and balance—essential sustainability characteristics. This improves
their maths skills and fosters societal and environmental responsibility. Teachers’
facilitation of ethnomathematical learning is a key issue. Teachers need math skills
and cultural sensitivity to connect formal and informal knowledge systems. Reflective
teaching that links students’ cultural origins to academic objectives (Rosa and Orey,
2011). This may involve working with Mizo craftspeople, community elders, or
farmers as co-educators and knowledge carriers. Collaboration turns the classroom
into a community of practice where learning is shared and knowledge flows between
school and society.

Ethnomathematics’ inclusion into mainstream education encounters structural
obstacles. Standardised assessment and global benchmarks sometimes trump cultural
contextualisation in curriculum frameworks. Educational planners must recognise
ethnomathematics’ cognitive and cultural benefits to overcome these limitations.
Ethnomathematics and formal mathematics may coexist if curricula are flexible
enough to allow local changes (Barton,1996; Gerdes, 1998). Also worth examining is
ethnomathematics’ worldwide significance. Ethnomathematics protects thinking and
behaviour from cultural homogenisation in a globalised world. It supports worldwide
educational changes that value multiculturalism, inclusivity, and indigenous
knowledge (Rosa & Orey, 2019). Ethnomathematical principles in education can
help students balance local wisdom and global scientific thinking, which is vital for
sustainable development.

Ethnomathematics in schooling represents cultural resurgence and intellectual
empowerment for the Mizo tribe. It provides a framework for integrating traditional
knowledge with current science, supporting the idea that learning should benefit
individuals and society. By analysing puan weaving patterns or using ancient land-
measurement systems, students build technical skills and cultural awareness while
learning maths.

Finally,ethnomathematicscanchangemathematicsinstruction. Ethnomathematics
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promotes sustainable, inclusive, and meaningful learning by combining cultural
relevance with intellectual rigour. It offers a Mizo education approach that honours
indigenous history and prepares students for global citizenship. Ethnomathematics
recognises that mathematics is a universal human endeavour articulated via diverse
cultures. Sustainable mathematics education must educate pupils on what to study
and how to learn in ways that preserve knowledge and culture.

Conclusion

As anew and transformative field, ethnomathematics connects culture, education,
and sustainability. It fundamentally shows that mathematics is not a culture-neutral
discipline but a sociocultural manifestation of human reasoning moulded by history,
environment, and social practices (D’Ambrosio, 1985; Rosa & Orey, 2016). An
examination of the Mizo tribe reveals how daily activities like weaving, farming,
architecture, and community organisation are deeply connected to mathematical
reasoning, embodying concepts of geometry, symmetry, and measurement
(Zama, 2013; Lalrinawma, 2015). These culturally ingrained techniques provide
a foundational framework for teaching mathematics in meaningful, relatable, and
sustainable ways. Teachers can make mathematics more engaging and relevant by
strategically relating abstract concepts to students lived experiences and community
practices (Rosa & Orey, 2016). For indigenous learners, such an approach includes
cultural pride and identity, as it formally recognises the relevance of their heritage
within modern schooling (Barton, 2008). Thus, ethnomathematics transcends being
a mere pedagogical tool; it is a vehicle for promoting social justice, equity, and
inclusion in the classroom by validating diverse knowledge systems.

Also, ethnomathematical principles align closely with the goals of Education
for Sustainable Development (UNESCO, 2017). Culturally grounded pedagogies
encourage lifelong learning, community participation, and ecological awareness. By
combining formal mathematical reasoning with local wisdom—such as sustainable
agricultural practices or communal resource-sharing systems—students learn to
think critically and act responsibly for their environment and society (Rosa, Orey,
& Alangui, 2017). In this way, ethnomathematics links intellectual growth with
moral and cultural duty, providing a holistic framework to comprehend and practice
sustainability.

However, realising the full potential of ethnomathematics requires systemic
transformation. Teacher training programs must be redesigned to incorporate cultural
knowledge, ethnographic methodologies, and skills for curricular customisation (Rosa
& Orey, 2011). Policymakers and curriculum designers bear the responsibility of
ensuring that indigenous knowledge systems are authentically included in mainstream
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curricula. This integration can be significantly strengthened through collaborative
partnerships between schools, communities, and local experts, ensuring that education
remains internationally competent while being deeply locally meaningful.

In conclusion, ethnomathematics promotes a sustainable mathematics education
that celebrates variety, respects indigenous wisdom, and develops learners who can
adeptly relate theory to practice. In the Mizo context, it provides a viable path to
harmonise traditional and modern learning. Therefore, ethnomathematics is not
merely an educational innovation but a moral and cultural imperative, affirming
that a genuine comprehension of mathematics emerges from seeing it through the
intertwined lenses of our culture, community, and shared humanity.
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