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Abstract 

The implementation of a culturally relevant pedagogy in the mathematics curriculum helps to 

develop students’ intellectual, social, emotional, and political learning by using their own 

cultural referents to impart their previous knowledge, skills, and attitudes. A culturally 

relevant pedagogy provides ways for students to maintain their identity while succeeding 

academically. In this context, there is a need to examine the embeddedness of mathematics in 

culture by drawing from an ethnomathematical perspective that takes on the cultural nature of 

knowledge production into the mathematics curriculum. Ethnomathematics and culturally 

relevant pedagogy-based approaches to mathematics curriculum are intended to make school 

mathematics relevant and meaningful as well to promote the overall quality of students’ 

educational experience. 

Keywords: Culturally Relevant Pedagogy, Ethnomathematics, Ethnomathematics Curriculum, 

Culturally Relevant Curriculum, Cultural Aspects of Mathematics. 

 

 

 

 

 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

75 

Introduction 

In the last two decades, the theory of Culturally Relevant Pedagogy was developed. It 

examines the teaching-learning process within a critical paradigm through explicit 

connections between the culture of the students and school subject matter. Culturally relevant 

pedagogy “can be defined as using cultural knowledge, prior experiences, frames of 

reference, and performance styles of ethnically diverse students to make learning encounters 

more relevant and effective for them” (Gay, 2000, p. 29). In this regard, Ladson-Billings 

(1995) stated that cultural relevant pedagogy as an oppositional pedagogy in which collective 

empowerment is its center of focus. According to this perspective, the overall goal of 

culturally relevant pedagogy is to empower students through learning activities that help them 

to develop their literacy, numeracy, technological, social and political skills in order to be 

active participants in a democratic society (Ladson-Billings, 1995). However, it is necessary 

to emphasize that these activities, including mathematical activities, must be relevant to the 

students’ cultural backgrounds. 

In relation to the pedagogical work developed in schools, Hart (2003) affirmed that 

“the views of pedagogy within the literature on ethnomathematics are compatible with work 

on culturally relevant pedagogy” (p. 42), which examines the cultural congruence between 

students’ community and school. However, it is paramount that educators and teachers 

understand that cultural congruence indicates respect for the cultural background of the 

students. According to Zeichner (1996), if educators and teachers want to implement the 

principle of cultural congruence in their classrooms, then they should be knowledgeable of 

and respect the various cultural traditions of their students. In order to reach this goal, Rosa 

(2010) affirmed that these professionals should develop a clear sense of their own ethnic and 

cultural identities to be able to understand and appreciate those of their students. 
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On the other hand, since mathematics usually tends to be presented as a set of 

objective and universal facts and rules, this subject is often viewed as culture free and not 

considered as a socially and culturally constructed discipline (Lee, 2003). However, to 

change this perception, it is necessary that educators and teachers understand what counts as 

knowledge in mathematics as well as how knowledge may be related to norms and values of 

diverse cultures. In other words, if educators and teachers deal with integrating diverse 

cultures in the classroom, then they need a conceptual framework to make coherent decisions 

regarding to the curricular activities concerning the mathematics curriculum. Rosa (2010) 

argued that this approach may help educators and teachers understand how their own cultural 

biases influence their judgments about students’ performance and obstruct students’ ability to 

learn mathematics. 

The aim of this paper is to show that there is a need to examine the embeddedness of 

mathematics in culture by drawing from an ethnomathematical perspective that takes on the 

cultural nature of knowledge production into the mathematics curriculum. The argumentation 

is that culturally relevant pedagogy may be considered as an ethnomathematical approach to 

mathematics curriculum because it intended to make school mathematics relevant and 

meaningful regarding the promotion of the overall quality of students’ educational 

experience. In order to do so, it is necessary to provide a summary of a related literature on 

culturally relevant pedagogy and ethnomathematics to show that these two pedagogical 

approaches help to develop students’ intellectual, social, emotional, and political learning by 

using their own cultural referents to impart their previous knowledge, skills, and attitudes. 

 

Theoretical Framework 

The theoretical framework used in this article is Ethnomathematics and Culturally 

Relevant Pedagogy. In the context of Culturally Relevant Pedagogy, Gay (2000) stated that it 
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was developed out of concern for the serious academic achievement gap experienced by low-

income students, students of color, and students from linguistically and culturally diverse 

environments. According to Klotz (2006), culturally relevant pedagogy uses the cultural 

knowledge, prior experiences, frames of reference, and learning styles of ethnically diverse 

students to make learning more relevant and effective with the objective to strengthen their 

connectedness with schools and as consequence reduce behavior problems and enhance 

learning. 

In this regard, Ladson-Billings (1995) affirmed that educators and teachers benefit 

from being culturally relevant by contextualizing instruction and schooling practices while 

maintaining academic rigor and helping students to achieve their academic potential. 

According to Ogbu and Simons (1998), a culturally relevant pedagogy provides ways for 

students to maintain their cultural identity while succeeding academically. This means that a 

culturally relevant pedagogy is designed to fit school culture with students’ culture to help 

them to understand themselves and their peers, develop and structure social interactions, and 

conceptualize mathematical knowledge. 

On the other hand, ethnomathematics studies the cultural aspects of mathematics. It 

presents mathematical concepts of the school curriculum in a way in which concepts are 

related to the students’ cultural backgrounds (D’Ambrosio, 1990), thereby enhancing their 

abilities to make meaningful connections and deepening their understandings of mathematics. 

Thus, there is a need to examine the embeddedness of mathematics in culture, drawing from a 

body of literature that takes on the students’ cultural root of knowledge production into the 

mathematics curriculum. Rosa (2010) argued that the application of ethnomathematical 

approaches and culturally relevant pedagogy into the mathematics curriculum are intended to 

make school mathematics more relevant and meaningful to students and to promote the 

overall quality of their education. 
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Mathematics and Culture 

Mathematics was, for a long time, regarded as neutral and culturally free, and also 

considered free of social values (D’Ambrosio, 1990). It was always taught in schools as a 

culturally neutral or free subject that involved learning supposedly universally accepted facts, 

concepts, and contents. In other words, Western or academic mathematics consists of a body 

of knowledge of facts, algorithms, axioms, and theorems. Ethnomathematicians such as 

D’Ambrosio (1990), Powell and Frankenstein (1997), and Rosa and Orey (2007) argued that 

mathematics is a cultural product and that every culture has developed its own forms of 

mathematics. For example, Gerdes (1996) stated that: 

Ethnomathematicians emphasize and analyze the influences of sociocultural 
factors of the teaching, learning, and development of mathematics (…). They 
look for cultural elements [that] reveal mathematical and other scientific 
thinking. [In addition,] ethnomathematicians also look for (…) activities that 
may serve as a starting point for doing and elaborating mathematics in the 
classroom (p. 917-918). 

 

These ethnomathematicians also argued that the pervasive view of mathematics as 

Eurocentric and value-free misrepresents the evolution of modern mathematics. This 

perception is also reinforced by the students’ experience of the way mathematics is taught in 

schools. Brown, Cooney, and Jones (1990) suggested that educators and teachers’ view of 

mathematics is transmitted to the students in their instruction and this fact helps to shape 

students’ views about the nature of mathematics. Even though the universality of 

mathematical truths is not questioned, it is only in the last three decades that mathematics as 

culture free has been challenged (Rosa & Orey, 2006). 

According to this context, Bishop, Hart, Lerman, and Nunes (1993) argued that “there 

is no sense in regarding mathematics learning as abstract and culture free” (p. 1) because the 

learning process cannot be abstract and context free. This means that learning cannot be free 

of environmental and societal influences. The studies conducted by Bandeira and Lucena 
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(2004) and Chieus (2004) that looked at mathematical practices in a variety of contexts 

confirm this assertion. Orey (2000) and Rios (2000) argued that it is worth noting that the 

contextualization of mathematics has been described as the identification of mathematical 

practices developed in different cultural groups. 

Because mathematics is a cultural construct; it is a product of cultural development. In 

this regard, this claim of mathematics contradicts the claims that are made by modern 

mathematics as universal, objective, and culturally neutral. According to Nasir, Hand, and 

Taylor (2008), this is an important issue that leads to the development and inquiries of 

culturally relevant pedagogy and ethnomathematics According to this perspective, Rosa and 

Orey (2006) affirmed that ethnomathematics as a program was developed “to confront the 

taboos that the mathematics as a field of study is universal and acculturated” (p. 20). 

Ethnomathematics and the Cultural Aspects of Mathematics 

The study of ethnomathematics describes the mathematical ideas and practices of 

identifiable cultural groups found in any culture (D’Ambrosio, 1985). The search for 

solutions for specific problems that help the development of mathematics are always 

imbedded in a cultural context. In so doing, in order to understand how mathematics (tics) is 

created, it is necessary to understand the problems (mathema) that precipitate it. In D’ 

Ambrosio’ (1993) point of view, in order to understand those problems (mathema), it is 

necessary to consider the cultural context (ethnos) that drives them. 

The essence of the ethnomathematics program is to acknowledge that there are 

different ways of doing mathematics by considering the appropriation of the academic 

mathematical knowledge developed by different sectors of the society as well as by 

considering different modes in which different cultures negotiate their mathematical ideas 

and practices (D’Ambrosio, 2001). In this conception, ethnomathematics is a program that 
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investigates the ways in which different cultural groups comprehend, articulate, and apply 

ideas and concepts that can be identified as mathematical practices. 

Moreover, ethnomathematics as a program may be described as a way in which 

people from a particular culture use mathematical ideas and concepts for dealing with 

quantitative, relational, and spatial aspects of their lives. This way of viewing mathematics 

validates and affirms people's experience of mathematics because it demonstrates that 

mathematical thinking is inherent to their lives. Further evidence of this assertion is given by 

Orey (2000) who stated that “the paradigm that diverse cultures use or work within involves 

out of unique interactions between their language, culture, and environment” (p. 248). Within 

this context, D’Ambrosio (1993) argued that in an ethnomathematical perspective, 

mathematical thinking is developed in different cultures in accordance to common problems 

that are encountered within a cultural context. In this perspective, in order to solve specific 

problems, ad hoc* solutions are created, generalized methods are developed from those 

solutions to solve similar problems, and theories are developed from these generalized 

methods. 

In the context of ethnomathematics, many cultural differentiated groups know 

mathematics in ways that are quite different from academic mathematics as taught in schools 

(D’Ambrosio, 1990). The tendency has been to consider these ad hoc mathematical practices 

as non-systematic and non-theoretical knowledge systems. In contrast, the study of 

ethnomathematics underlies a structure of inquiry in ad hoc mathematical practices by 

considering how these practices and problem solving can be developed into methods and 

theories. Since different types of problems are common in different cultures, the kinds of 

solutions, methods, and theories that are developed may differ from culture to culture. In this 

                                                
*Ad hoc is a Latin expression that means for this purpose. It generally means a solution designed for a specific 
problem or task, non-generalizable, and which cannot be adapted to other purposes.  
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regard, D’Ambrosio (1993) stated that what is recognized as a problem and a solution in one 

culture may have no meaning in another culture. 

Mathematical ideas and practices are identified in cultural activities in traditional and 

non-traditional societies (Orey, 2000). This means that ethnomathematics refers to the study 

of mathematical concepts embedded in cultural practices by recognizing that all cultures and 

all people develop unique methods and sophisticated explications to understand, comprehend, 

and transform their own reality (Rosa & Orey, 2007). It also recognizes that the accumulated 

methods of these cultures are engaged in a constant, dynamic, and natural process of 

evolution and growth in every society. D’Ambrosio (1990) stated that ethnomathematics has 

come to mean the study of how people within various cultural groups develop techniques to 

explain and understand their world in response to problems, struggles, and endeavors of 

human survival, including material needs as well as art and spirituality through the use of the 

development of artifacts, which are objects created by members of a specific cultural group 

that inherently give cultural clues about the culture of its creator and users. Rosa and Orey 

(2008) affirmed that this perspective “provides an important opportunity for educators to link 

current events and the importance of these artifacts in the context of ethnomathematics, 

history, and culture” (p. 33). 

Another presupposition of ethnomathematics is that it validates all forms of 

mathematical explaining and understanding formulated and accumulated by different cultural 

groups (D’Ambrosio, 1993). This knowledge is regarded as part of an evolutionary process of 

change that is part of the same cultural dynamism present as each group comes into contact 

with each other (Rosa, 2005). A study of the different ways in which people resolve problems 

and the practical algorithms on which they base these mathematical perspectives becomes 

relevant for any real comprehension of the concepts and the practices in the mathematics that 

they have developed over time (Rosa & Orey, 2008). In other words, ethnomathematics refers 
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to forms of mathematics that vary as a consequence of being embedded in cultural activities 

whose purpose is other than doing mathematics. In this perspective, Orey (2000) affirmed 

that “ethnomathematics might be characterized as a tool to act in the world” (p.250) and as 

such, it provides insights into the social role of academic mathematics. 

Culturally Relevant Pedagogy 

A culturally relevant pedagogy focuses on the need for teachers to not only value the 

diverse home cultures of students they teach, but explicitly address the home culture and 

students’ understanding of it in the classroom, to teach mathematics in a culturally 

appropriate manner situated within students’ funds of knowledge (Moll, Amanti, Neff, & 

Gonzalez, 1992) that they bring to school, and to be educated with an understanding of the 

historical legacy of racism in society and its current impact on education (Ladson-Billings, 

1995). The understandings and processes of culturally relevant pedagogy underscore 

students’ connections to their home culture, and provide ways for school leaders and teachers 

to support cultural connections in school and use them to scaffold learning. 

The application of culturally relevant pedagogy in classroom validates and 

incorporates students’ cultural background, ethnic history, and current societal interests into 

teachers’ daily instruction. It addresses students’ socio-emotional needs and uses ethnically 

and culturally diverse materials for its pedagogical action in classrooms (Gay, 2000). In this 

perspective, Ladson-Billings (1994) stated that culturally relevant pedagogy is an educational 

approach that empowers students intellectually, socially, emotionally, and politically through 

the use of cultural and historical references to convey knowledge, impart academic skills, and 

change students’ attitudes towards academic instruction. 

Gay (2000) and Howard (2003) have taken their studies a step further with the 

development of culturally relevant pedagogy that attempts to integrate the culture of different 

racial and ethnic groups into the overall academic program. In this point of view, Scheurich 
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and Skrla (2003) argued that the basic premise of culturally relevant pedagogy “is that 

teachers should teach using philosophies and methods that respect, value, and use positively 

the strengths of students’ home cultures, contexts, and languages” (p.48). Richards, Brown, 

and Forde (2000) affirmed that the use of culturally relevant pedagogy delineates and 

promotes the achievement for all students because effective teaching and learning take place 

in an environment that is culturally supported, learner-centered context, whereby the 

strengths students bring to school are identified, nurtured, and utilized to promote their 

achievement. 

The results of the studies conducted by Gay (2000) and Ladson-Billings (1994) 

showed that the academic achievement of students who come from culturally and 

linguistically diverse backgrounds improve if schools and teachers ensure that classroom 

instruction is conducted in a manner that is relevant to their home and community cultures. 

For example, the study of Lipka and Adams (2001) clearly addressed the application of 

culturally relevant pedagogy. The purpose of their study was to determine the effectiveness of 

a culturally-based unit of instruction on mathematics, which dealt with the learning of 

perimeter and area by sixth grade students. Their conclusion was in favor of the effectiveness 

of the culturally relevant based curriculum treatment as implemented in their study. 

Irvine and Armento (2001) suggested that culturally relevant pedagogy allows 

teachers to provide and use meaningful learning materials; create environments, which 

include cultures, customs, and traditions that are different from their own; and include lessons 

that assist students in making meaningful connections between their lives and school-related 

experiences. In other words, participating in culturally relevant teaching essentially means 

that teachers create a bridge between students’ home and school lives, while they still meet 

the expectations of the district, state, and federal curricular requirements because this kind of 

instructional pedagogy utilizes the backgrounds, knowledge, and experiences of the students 
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to inform the teacher’s planning mathematical lessons and methodology. Ogbu (1992) stated 

that a culturally relevant pedagogy must provide a way for students to maintain their cultural 

identity while succeeding academically. In other words, it is important that teachers 

contextualize instruction and schooling by applying culturally relevant pedagogy in their 

pedagogical practices as well as embodying relevance and rigor to the educational process. In 

this regard, Rosa (2010) affirmed that this is one of the goals of the ethnomathematics as a 

program. 

A Culturally Relevant Pedagogy Curriculum 

It is paramount that educators and teachers make use of culturally diverse curriculum 

content in the mathematics classroom because effective teaching and learning for culturally 

diverse students may be expedited through the use of instructional materials that recognize 

the contributions that people of diverse ethnic groups have made to the current bank of 

knowledge. When students see visions of people who look and live like those of their culture, 

both currently and historically, it not only breeds interest but also provides motivation for 

students to believe they can achieve, and that their achievement is not only expected but 

valued. In a culturally relevant pedagogy, the curriculum bridges the academic learning with 

students' prior understanding, knowledge, native language, and values (Waxman & Tellez, 

2002). This perspective into the school curriculum allows teachers to learn from and about 

their students' culture, language, and learning styles to make instruction more meaningful and 

relevant to their students' lives. For example, Demmert and Towner (2003) have examined 

the research based on Native education and found six critical elements of culturally relevant 

education, which suggested an impact on academic achievement of Native-American 

students. These critical elements are the recognition and use of Native languages; the 

implementation of a pedagogy that uses traditional cultural characteristics; the application of 

teaching strategies and curriculum that are congruent with traditional culture and traditional 
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ways of knowing; strong Native community participation in education; and knowledge and 

use of political mores of the community. 

In the context of culturally relevant pedagogy, there is a need to examine the 

embeddedness of mathematics in culture, drawing from a body of literature that takes on the 

cultural nature of knowledge production into the mathematics curriculum (D’Ambrosio, 

1990). Mathematics as part of the school curriculum must reinforce and value cultural 

knowledge of students rather than ignore or negate it because a culturally relevant curriculum 

should fully integrate students’ cultural mathematics knowledge. Rosa and Orey (2007) 

argued that this mathematics curriculum must be grounded in a constructivist approach to 

learning and seeks to change the way mathematics teachers construct their learning 

environments by producing teachers who are able to facilitate a mathematics learning 

environment grounded in real life experiences and to support students in the social 

construction of mathematics. 

An Ethnomathematics Curriculum 

The results of the studies conducted by Eglash (1997) and Rosa and Orey (2007) 

show evidences that including cultural aspects in the curriculum will have long-term benefits 

for mathematics learners; that is; cultural aspects contribute to recognizing mathematics as 

part of daily life, enhancing the ability to make meaningful connections, and deepening the 

understanding of mathematics. In this regard, Chieus (2004) stated that the pedagogical work 

towards an ethnomathematics perspective allows for a broader analysis of the school context 

in which the pedagogical practices transcend the classroom environment because these 

practices embrace the sociocultural context of the students. Damazio (2004) agreed with this 

perspective by suggesting that the pedagogical elements necessary to develop the 

mathematics curriculum are found in the school community. This means that the field of 

ethnomathematics presents some possibilities for educational initiatives that help to reach this 
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goal. In D’Ambrosio’s (1990) point of view, it is important to recognize that 

ethnomathematics is a research program that guides educational pedagogical practices. 

However, according to Monteiro, Orey, and Domite (2004), it is necessary to point out that 

the incorporation of the objectives of the ethnomathematics program as pedagogical practice 

in the school curricula and its operationalization and transmission in the field of education is 

a recent field of study that is still developing its own identity in the pedagogical arena. 

The trend towards ethnomathematical approaches to mathematics curriculum and 

pedagogy reflects a comprehensive development in mathematics education. 

Ethnomathematical approaches are intended to make school mathematics more relevant and 

meaningful to students, and to promote the overall quality of education. It is necessary to 

plead for a more culturally sensitive view of mathematics to be incorporated into the school 

curriculum. For example, Powell and Frankenstein (1997) proposed the elaboration of a 

mathematics curriculum that is based on students’ knowledge, which allows teachers to have 

more freedom and creativity to choose academic mathematical topics to be covered in the 

lessons. They suggested that through dialogue with students, teachers can apply mathematical 

themes that help them to elaborate the mathematics curriculum. In their point of view, 

teachers can engage students in the critical analysis of the dominant culture as well as the 

analysis of their own culture through an ethnomathematical perspective. In this context, it is 

necessary to investigate the conceptions, traditions, and mathematical practices of distinct 

cultural groups with the intention to incorporate them into the mathematics curriculum. 

Further, Rosa and Orey (2003) stated that a culturally relevant mathematics 

curriculum based on an ethnomathematical perspective infuses the students’ cultural 

backgrounds in the learning environment in a holistic manner. One possibility for an 

ethnomathematical curriculum may be labeled as mathematics in a meaningful context in 

which students are given opportunities to relate their new learning experiences to knowledge 
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and skills they have previously learned (Bandeira & Lucena, 2004). In this regard, it is 

particularly important that the mathematical learning experiences of students acknowledge 

their cultural backgrounds and experiences in the learning of mathematics. This mathematical 

approach is presented as a cultural response to students’ needs by making connections 

between their cultural background and mathematics (Rosa, 2010). This approach supports the 

view that “mathematics is conceived as a cultural product which has developed as a result of 

various activities” (Bishop, 1988, p. 182) with the objective of making mathematics more 

relevant to students because every culture is assumed to have such mathematical responses 

and these responses are valid content for a mathematics classroom. A classroom using this 

type of ethnomathematical curriculum would be full of examples that draw on the students’ 

own experiences and on experiences that are common in their cultural environment. These 

examples would be vehicles for communicating mathematical ideas, which themselves would 

be relatively unchanged. Rosa and Orey (2008) affirmed that ethnomathematics aims to draw 

from the students cultural experiences and practices of the individual learners, the 

communities, and the society at large, in using them as vehicles to not only make 

mathematics learning more meaningful, but more importantly, to provide students with the 

insights of mathematical knowledge as embedded in their social and cultural environments. 

It is assumed that this kind of curriculum motivates students to recognize mathematics 

as part of their everyday life and enhances students’ ability to make meaningful mathematical 

connections by deepening their understanding of all forms of mathematics. For example, 

Duarte (2004) investigated the uniqueness of mathematical knowledge produced by workers 

in the home construction industry through the study of mathematical ideas and practices that 

they develop in the construction sites. In this study, there was a reflection on the 

mathematical knowledge possessed by the members of this working class in order to 
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academically legitimate their knowledge and determine the pedagogical and curricular 

implications that are inferred in the process of productions of this knowledge. 

The objective of developing an ethnomathematical curriculum model for classrooms 

is to assist students to become aware of how people mathematize and think mathematically in 

their culture, to use this awareness to learn about formal mathematics, and to increase their 

ability to mathematize in any context in the future (Duarte, 2004; Rosa & Orey, 2006). This 

ethnomathematical curriculum leads to the development of a sequence of instructional 

cultural activities that enables students to become aware of potential practices in mathematics 

in their culture so that they are able to understand the nature, development, and origins of 

academic mathematics (Rosa & Orey, 2007). Students also value and appreciate their own 

previous mathematical knowledge, which allows them to understand and experience these 

cultural activities from a mathematical point of view, thereby allowing them to make the link 

between school mathematics and the real world and daily life in this globalized society (Rosa 

& Orey, 2003). 

An ethnomathematical curriculum brings a broader understanding about mathematics 

into the classroom mathematics program. Most mathematics curricula focus on mastery of 

skills, accumulation of facts, rules, and algorithms that are necessary for examinations. The 

curriculum is experienced as mathematical content, so most students leave school thinking 

that mathematics is something to be done only at school and that it has no relevance to their 

real lives. According to Rosa and Orey (2003), an ethnomathematical curriculum helps 

students understand the nature of mathematics, they acquire the tools to better comprehend 

the relevance of mathematics in the various aspects of their everyday life. 

Rosa and Orey (2003) argued that an ethnomathematics curriculum offers to the 

students, especially minority students, motivation to perceive mathematics as an important 

cultural tool that facilitates their mathematical learning. They also affirmed that the 
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establishment of cultural connections is a fundamental aspect in the development of new 

strategies to the process of teaching and learning mathematics because it allows students to 

perceive mathematics as a significant part of their own cultural identity. Warschauer (1999) 

argued that the use ethnomathematics in the school curricula is an effective tool that 

contributes to improve the learning of mathematics of minority students. 

This curriculum focuses on mathematics as a process, rather than a collection of facts, 

and it is based on the idea that mathematics is a human creation that emerges as people 

attempt to understand their world. Therefore, mathematics is seen as a process, and as a 

human activity, rather than just as a set of academic content (Rosa, 2010). This implies that 

an ethnomathematical curriculum is not just about the application of relevant contexts in 

learning and teaching mathematics, but is also about generating formal mathematics from 

cultural ideas. Thus formal mathematics is better understood, appreciated, and made more 

meaningful to its learners. 

Ethnomathematics and Culturally Relevant Pedagogy 

An important change in mathematical instruction needs to take place in order to 

accommodate continuous and ongoing change in the demographics of students in 

mathematics classrooms. According to Torres-Velasquez and Lobo (2004), it is necessary to 

integrate a culturally relevant pedagogy into the existing mathematics curriculum because it 

proposes that teachers contextualize mathematics learning by relating mathematical content 

to students’ real life-experiences. 

In this context, the guidelines of both the National Council of Teacher of Mathematics 

(NCTM, 1991) and the Brazilian Ministry of Education and Culture (BRASIL, 1996) 

highlighted the importance of building connections between mathematics and students’ 

personal lives and cultures. Along with this line, Rosa and Orey (2006) affirmed that “When 

practical or culturally-based problems are examined in a proper social context, the practical 
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mathematics of social groups is not trivial because they reflect themes that are profoundly 

linked to the daily lives of students” (p. 34). According to Rosa and Orey (2008), the 

culturally relevant pedagogy should focus on the role of mathematics in a socio-cultural 

context that involves the ideas and concepts associated with ethnomathematics, which uses an 

ethnomathematical perspective for solving problems. In this regard, Ladson-Billings (1995) 

stated that teachers working from a culturally relevant perspective demonstrate a belief that 

students can be competent regardless of race or social class, provide students with scaffolding 

between what they know and what they do not know, focus on instruction during class rather 

than busy-work or behavior management, extend students’ thinking beyond what they already 

know, and exhibit in-depth knowledge of students as well as subject matter. In this 

perspective, students may be successful in mathematics when their understanding of it “is 

linked to meaningful cultural referents, and when the instruction assumes that all students are 

capable of mastering the subject matter” (Ladson-Billings, 1995, p. 141). 

According to this perspective, Rosa (2010) affirmed that mathematical knowledge in 

the culturally relevant pedagogy may be viewed as an approach of an ethnomathematics 

program. In this perspective, D’Ambrosio (1990) stated that ethno is defined as all culturally 

identifiable groups with their jargons, codes, symbols, myths, and even specific ways of 

reasoning, inferring, and modeling; mathema is defined as categories of analysis; and tics is 

defined as methods or techniques developed by the members of diverse cultural groups to 

solve problems they face daily. Gustein, Lipman, Hernandez, and de los Reyes (1997) argued 

that, in a culturally relevant mathematics classroom, educators and teachers build from the 

students’ cultural background (ethno) by orienting mathematical lessons toward their culture 

and experiences (mathema) while developing their critical thinking skills (tics). 
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Final Considerations 

Culturally relevant pedagogy is a teaching methodology that is designed to fit the 

school culture of the students’ culture as the basis for helping them to understand themselves 

and their peers, develop and structure social interactions, and conceptualize knowledge 

(Ladson-Billings, 1994). It builds on and values the cultural experiences and knowledge of all 

students regardless of whether they are represented by dominant or non-dominant cultural 

systems and empowers students intellectually, socially, emotionally, and politically by using 

cultural referents to impart their knowledge, skills, and attitudes in the pedagogical work in 

schools. Culturally relevant pedagogy combines an examination of the cultural and 

socioeconomic influences on teaching and learning. As well, it includes knowledge, with a 

commitment to challenging social injustices and reflecting on educational injustices by 

identifying obvious and subtle individual, institutional, and cultural actions that perpetuate 

social structures. 

According to this perspective, ethnomathematics studies the cultural aspects of 

mathematics and presents the mathematical concepts of the school curriculum in a way that 

are related to the students’ cultural backgrounds by enhancing their ability to make 

meaningful connections and deepening their understanding of mathematics. 

Ethnomathematics links student’s diverse ways of knowing and learning and culturally 

embedded knowledge with academic mathematics because it explores academic and 

culturally rich ways to provide more inclusive developmental programs for the diverse 

populations served at educational institutions. It is a program that includes curricular 

relevance and which builds a curriculum around the local interests and culture of the learners 

(Rosa, 2010). Teaching mathematics through cultural relevance and ethnomathematical 

perspective helps students to know more about reality, culture, society, environmental issues, 
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and themselves by providing them with mathematics content and approaches that enable them 

to successfully master academic mathematics. 

References 

Bandeira, F. A., & Lucena, I. C. R.(2004). Etnomatemática e práticas sociais 

[Ethnomathematics and social practices]. Coleção Introdução à Etnomatemática 

[Introduction to Ethnomathematics Collection]. Natal, RN, Brazil: UFRN. 

Bishop, A. J. (1988) Mathematics enculturation: A cultural perspective on mathematics 

education. Dordrecht, Netherlands: Kluwer. 

Bishop, A. J., Hart, K., Lerman, S.; & Nunes, T. (1993). Significant influences on children’s 

learning of mathematics. Paris, France: UNESCO. 

BRASIL (1996). Lei das Diretrizes e Bases da Educação Nacional [Law of Guidelines and 

Bases of National Education]. Brasília, DF: MEC. 

Brown, S. I., Cooney, T. J., & Jones, D. (1990). Mathematics teacher education. In Houston, 

W. R. (Ed.). Handbook of research on teacher education (pp. 639-656). New York, 

NY: Macmillan. 

Chieus, G. J. (2004). Etnomatemática: Reflexões sobre a prática docente [Ethnomathematics: 

Reflections on teaching practice]. In Ribeiro, J. P. M., Domite, M. C. S., & Ferreira, 

R. (Eds.). Etnomatemática: Papel, valor e significado [Ethnomathematics: Role, 

value, and meaning] (pp. 185-202). São Paulo, SP, Brazil: ZOUK, 2004. 

Damazio, A. (2004). Especifidades conceituais da matemática da atividade extrativa do 

carvão [Conceptual specifications of mathematical activities of coal extraction]. 

Coleção Introdução à Etnomatemática [Introduction to Ethnomathematics Collection]. 

Natal. RN, Brazil: UFRN. 

D’Ambrosio, U. (1985). Ethnomathematics and its place in the history and pedagogy of 

mathematics. For the Learning of Mathematics, 5(1), 44-48. 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

93 

D’Ambrosio, U. (1990). Etnomatemática [Ethnomathematics]. São Paulo, SP, Brazil: Editora 

Ática. 

D’Ambrosio, U. (1993). Etnomatemática: Um programa [Ethnomathematics: A program]. A 

Educação Matemática em Revista, 1(1), 5-11. 

D’Ambrosio, U. (2001). What is Ethnomathematics, and how can it help children in schools? 

Teaching Children Mathematics, 7(6), 308-310. 

Demmert, W. J. Jr.; & Towner, J. C. (2003). Final paper: A review of the research literature 

on the influences of culturally based education on the academic performance of native 

American students. Portland, OR: Northwest Regional Educational Library. 

Duarte, C. G. (2004). Implicações Curriculares a partir de um olhar sobre o mundo da 

construção civil [Curricular implications concerning the world of civil construction]. 

In Knijnik, G., Wanderer, F, & Oliveira, C. J. (Eds.). Etnomatemática: Currículo e 

Formação de Professores [Ethnomathematics: Curriculum and Teacher Education] 

(pp. 195-215). Santa Cruz do SL, RS, Brazil: EDUNISC. 

Eglash, R. (1997). When math worlds collide: Intention and invention in ethnomathematics. 

Science. Technology and Human Values, 22(1), 79-97. 

Gay, G. (2000). Culturally responsive teaching: Theory, research, and practice. New York, 

NY: Teachers College Press. 

Gerdes, P. (1996). Ethnomathematics and Mathematics Education. A. Bishop et al. (Eds.). 

International Handbook of Mathematics Education (pp. 909-943). Utrecht, 

Netherlands: Kluwer Academic Publishers. 

Gutstein, E.; Lipman, P.; Hernández, P.; & de los Reyes, R. (1997). Culturally relevant 

mathematics teaching in a Mexican American context. Journal for Research in 

Mathematics Education, 28, 709-737. 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

94 

Hart L. E. (2003). Some Directions for Research on Equity and Justice in Mathematics 

Education. In L. Burton (Eds.). Which Way Social Justice in Mathematics Education? 

International Perspectives on Mathematics Education (pp.25-50). Westport, CT: 

Praeger Publishers. 

Howard, T. C. (2003). Culturally relevant pedagogy: Ingredients for critical teacher 

reflection. Theory Into Practice, 42(3), 195-202. 

Irvine, J. J., & Armento, B. J. (2001). Culturally responsive teaching: Lesson planning for 

elementary and middle grades. New York, NY: McGraw-Hill. 

Klotz, M. B. (1994). Culturally competent schools: Guidelines for secondary school 

principals. Principal Leadership. Retrieved from 

http://www.nasponline.org/resources/principals/. 

Ladson-Billings, G. (1994). The dreamkeepers: Successful teachers of African American 

children. San Francisco: Jossey Bass Publishers. 

Ladson-Billings, G. (1995). Toward a theory of culturally relevant pedagogy. American 

Educational Research Journal, 32(3), 465-491. 

Lee, O. (2003). Equity for linguistically and culturally diverse students in science education: 

A research agenda. Teachers College Record, 105(3)465–489. 

Lipka, J., & Adams, B. (2001). Improving rural and urban students’ mathematical 

understanding of perimeter and area. Fairbanks, AK: University of Alaska. 

Moll, L. C., Amanti, C., Neff, D., & Gonzalez, N. (1992). Funds of knowledge for teaching: 

Using a qualitative approach to connect homes and classrooms. Theory into Practice, 

31(2), 132-141. 

Monteiro, A.; Orey, D. C.; & Domite, M. C. (2004). Etnomatemática: Papel, valor e 

significado [Ethnomathematics: Role, value, and meaning]. In Ribeiro, J. P. M., 

Domite, M. C. S.; Ferreira, R. (Eds.). Etnomatemática: Papel, valor e significado 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

95 

[Ethnomathematics: Role, value, and meaning] (pp.13-37). São Paulo, SP, Brazil: 

ZOUK. 

Nasir, N. S., Hand, V., & Taylor, E. V.  (2008). Culture and mathematics in school: 

boundaries between cultural and domain knowledge in the mathematics classroom 

and beyond. Review of Research in Education, 32, 187-240. 

NCTM. (1991). Professional Standards for Teaching Mathematics. Reston, VA: National 

Council of Teachers of Mathematics. 

Ogbu, J. U. (1992). Understanding cultural diversity and learning. Educational Researcher, 

21(8), p. 5-14. 

Ogbu, J. U., & Simons, H. D. (1998). Voluntary and involuntary minorities: A cultural-

ecological theory of school performance with some implications for education. 

Anthropology and Education Quarterly, 29(2), 155-188. 

Orey, D. C. (2000). The ethnomathematics of the Sioux tipi and cone. In Selin, H. (Ed.). 

Mathematics across culture: the History of non-Western mathematics (pp. 239-152). 

Dordrecht, Netherlands: Kulwer Academic Publishers. 

Powell, A. B. & Frankenstein, M. (1997). Ethnomathematics praxis in the curriculum. In 

Powell, A. B. & Frankenstein, M. (Eds.). Challenging Eurocentrism in mathematics 

education (pp. 249-259). New York, NY: SUNY. 

Richards, H., Brown, A., & Forde, T. (2000). Addressing diversity in schools: Culturally 

responsive pedagogy. Practitioner Brief. NCCREST. Retrieved from www.nccrest.org 

/Briefs/Diversity_Brief.pdf. 

Rios, D. P.(2000). Primero etnogeometría para seguir con etnomatemática [First 

ethnogeometry to follow with ethnomathematics]. In. Domite, M. C. (Ed.). Anais do 

Primeiro Congresso Brasileiro de Etnomatemática – CBEm-1 (pp. 367-375). São 

Paulo, SP, Brazil: FE-USP, 2000. 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

96 

Rosa, M. (2005). Curriculo e matemática: Algumas considerações na perspectiva 

etnomatemática [Curriculum and mathematics: Some considerations in a 

ethnomathematical perspective]. Plures Humanidades, 6, 81-96. 

Rosa, M. (2010). A mixed-methods study to understand the perceptions of school leaders 

about English language learners (ELL): The case of mathematics. Unpublished 

doctorate dissertation. California State University, Sacramento, California, USA. 

Rosa, M., & Orey, D. C. (2003). Vinho e queijo: Etnomatemática e Modelagem! [Wine and 

cheese: Ethnomathematics and modelling!]. BOLEMA, 16(20), 1-16. 

Rosa, M., & Orey, D. C. (2006). Abordagens atuais do programa etnomatemática: 

delinenando-se um caminho para a ação pedagógica [Current approaches in the 

ethnomathematics as a program: Delineating a path toward pedagogical action]. 

Bolema, 19(26), 19-48. 

Rosa, M.; & Orey, D. C. (2007) Cultural assertions and challenges towards pedagogical 

action of an ethnomathematics program. For the Learning of Mathematics, 27(1), 10-

16. 

Rosa, M.; & Orey, D. C. (2008). Ethnomathematics and cultural representations: Teaching in 

highly diverse contexts. Revista Acta Scientiae, 10, 27-46. 

Scheurich J. J. & Skrla, L. (2003). Leadership for equity and excellence: Creating high-

achievement classrooms, schools, and districts. Thousand Oaks, CA: Corwin Press, 

Inc. 

Torres-Velasquez, D., & Lobo, G. (2004). Culturally responsive mathematics teaching and 

English language learners. Teaching Children Mathematics, 11, 249-255. 

Warschauer, M. (1999). Electronic literacies: Language, culture, and power in online 

education. Mahwah, NJ: Lawrence Erlbaum Associates. 



Journal of Mathematics & Culture 
September 2013 7(1) 
ISSN – 1558 - 5336 
 

97 

Waxman, H. C., & Tellez, K. (2002). Research synthesis on effective teaching practices for 

English language learners. Philadelphia, PA: Mid-Atlantic Laboratory for Student 

Success. 

Zeichner, K. (1996). Educating teachers to close the achievement gap: Issues of pedagogy, 

knowledge, and teacher preparation. In Williams, B. (Ed.). Closing the achievement 

gap: A vision to guide change in beliefs and practice (pp. 55-77). Alexandria, VA: 

Association for Supervision and Curriculum Development. 


