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Abstract 
In this article, we share our growth in relation to the development of ethnomodelling. This 
approach enables us to discuss how we traveled from ethnomathematics to ethnomodelling, 
which is a process that offers a theoretical basis for incorporating knowledge systems arising 
from local mathematical practices to link them to multiple worldview systems. This context 
enables the development of deep cultural dynamics between distinct mathematical systems 
that produce new perspectives developed in diverse contexts, that avoid colonization. Thus, 
we seek to engage readers in ideas and concepts that emerged from our research regarding to 
the development of ethnomodelling in the last two decades. 
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Da Etnomatemática para a Etnomodelagem 
 

Resumo 
Neste artigo, compartilhamos o nosso crescimento em relação ao desenvolvimento da 
etnomodelagem. Essa abordagem nos permite discutir como viajamos da etnomatemática 
para a etnomodelagem, que é um processo que oferece uma base teórica para incorporar 
sistemas de conhecimento decorrentes de práticas matemáticas locais para vinculá-los aos 
múltiplos sistemas de cosmovisão. Este contexto possibilita o desenvolvimento de dinâmicas 
culturais profundas entre distintos sistemas matemáticos que produzem novas perspectivas 
desenvolvidas em diversos contextos, que visam evitar a colonização. Assim, buscamos 
engajar os leitores nas ideias e conceitos que emergiram de nossas pesquisas a respeito do 
desenvolvimento da etnomodelagem nas últimas duas décadas. 
 
Palavras-chave: Cultura, Etnomatemática, Etnomodelagem, Etnomodelos. 

 
De las Etnomatemáticas para la Etnomodelación 

 
Resumen 

En este artículo, compartimos nuestro crecimiento en relación al desarrollo de la 
etnomodelación. Este enfoque nos permite discutir cómo viajamos de las etnomatemáticas 
para la al etnomodelación, que es un proceso que ofrece una base teórica para incorporar 
sistemas de conocimiento derivados de prácticas matemáticas locales para vincularlos a 
múltiples sistemas de cosmovisión. Este contexto permite el desarrollo de dinámicas 
culturales profundas entre diferentes sistemas matemáticos que producen nuevas perspectivas 
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desarrolladas en diferentes contextos, que apuntan a evitar la colonización. Por lo tanto, 
buscamos involucrar a los lectores en las ideas y conceptos que han surgido de nuestra 
investigación sobre el desarrollo del la etnomodelación en las últimas dos décadas. 
 
Palabras clave: Cultura, Etnomatemáticas, Etnomodelación, Etnomodelos. 
 

Initial Considerations 

In 1996, Prof. Ubiratan D’Ambrosio gave a plenary talk at the Annual Meeting of the 

California Mathematics Council, at the Asilomar Conference Center, in Pacific Grove, 

California. After he descended the stage, Prof. Orey asked to talk with him, the initial 

conversation became 48 hours that changed his life. Together they walked the grounds, 

shared lunch and dinner, and at the end of his time, Prof. D’Ambrosio suggested Prof. Orey 

to apply for a Fulbright Scholarship to work with mathematical modelling and 

ethnomathematics at the Pontifícia Universidade Católica de Campinas (PUCC), in the state 

of São Paulo, Brazil. 

In 1998, Prof. Orey spent a semester in the modelling/ethnomathematics program with 

Professors D’Ambrosio, Rodney Banessi, and approximately 40 mathematics teachers who 

worked in groups of 5 or 6. One of those teachers was the future Prof. Dr. Milton Rosa. The 

PUCC modelling groups developed a broad and diverse selection of themes such as: HIV-sex 

education, beer, esoterica, games, and coffee. Themes were very much based on the interests 

of group members, culture, mathematics, and developed models along these themes. Prof. 

Orey soon was able to see how modelling was used to bring out aspects of the emerging 

themes of ethnomathematics. 

Currently, modelling is used by thousands of Brazilian teachers to bring-out aspects 

of, indeed used to translate how, ethnomathematics exists in diverse contexts. Prof. Orey 

began spending most of his time with the coffee group and doing field research in Rosa´s 

classrooms in Amparo, in the state of São Paulo, Brazil, this included numerous visits to 

various coffee plantations and production facilities in the region. 

In this context, we developed a theoretical basis for ethnomodelling in order to help 

investigators, educators, and students to comprehend how cultural aspects of mathematics 

play an important role in the development of the modelling process through the lens of the 

members of local communities and researchers who conduct investigations in this field by 

using relevant sociocultural epistemologies and methodological in their investigations. 

Ethnomodelling has enabled us to through dialogue listen to the voices of those 

actually doing mathematics in the context of daily activities, which are part of diverse 
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ethnomathematical realities. For example, for far too long, outsiders have been describing 

how the others think or how they do mathematics, and we are trying to construct a platform in 

which the others show us, the outsiders how to do mathematics, on their own terms, and 

where we respectfully listen. 

Fast forward 23 years later, where both Rosa and Orey now serve as professors at the 

Universidade Federal de Ouro Preto (UFOP) and have been developing and conducting 

investigations with numerous students in ethnomathematics, mathematical modelling, and 

ethnomodelling. This article seeks to engage readers in ideas and concepts that emerged from 

our research regarding to the development of ethnomodelling in the last two decades. 

Ethnomathematics and Ethnomodelling 

Mathematics is one of the most powerful instruments created by humanity that 

enables us to face and solve unpredicted phenomena. Historical evolution enabled the 

development of alternative mathematical knowledge systems that provides explanations of 

daily problems, and situations, which leads to the elaboration of ethnomodels as 

representations of facts and phenomena present in our own reality.  In order to realize the 

context of where we are bringing them together, we offer a quick definition here of 

ethnomathematics and ethnomodelling. After which we will speak to their connections and 

importance, and how they form interesting, practical, and useful possibilities from the 

perspective of the Ouro Preto Math Trail. 

Ethnomathematics 

The most important objective of an Ethnomathematics Program is to make sense of 

the diversity of ways of knowing and doing in different cultures, and to recognize how and 

why groups (organized as families, around common interests, communities, professions, 

tribes, nations, and peoples), carry out mathematical practices. These practices appear to be 

universal and include: observing, evaluating, comparing, classifying, organizing, measuring, 

quantifying, inferring, and modelling (D’Ambrosio, 1990). 

In this context, culture manifests itself through its unique mix of jargon, codes, myths, 

symbols, utopias, and ways of reasoning and inferring. Associated with these ways there are 

ethnomathematical practices such as ciphering, counting, measuring, classifying, ordering, 

inferring, and modelling, which constitutes the	development	of	ethnomathematics. 

According to D’Ambrosio (1985) ethnomathematics is described as a research 

program that is focused on the question of how the human species developed a diversity of 

means for survival and then to go beyond, what he calls transcendence. All human beings, 
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just like all living beings on this planet, have the need to survive in order to transcend their 

local conditions because each culture has developed its own knowledge system. 

Everyone has had successes and also mistakes. Each culture has its own strategies to 

observe, evaluate, compare, sort, organize, measure, quantify, infer, that is, draw conclusions. 

The greatest reflection of philosophers, historians, artists, and scientists, in fact of all 

individuals, is to understand what kind of knowledge led humanity to the current situation of 

social inequality, racism, union, religious and political fanaticism, and loss of dignity 

individuals, communities, nations, which threatens the survival of the species. (D’Ambrosio 

2020). 

The ethnomathematics program as outlined by D’Ambrosio (1990) represents an 

ambitious research proposal that addresses this greater reflection is based on three 

fundamental aspects: 

1. Understanding phenomenon of life: how members of distinct cultural groups 

explain the evolution of the human species. 

2. Understanding communication in life: comprehend how generation, accumulation, 

organization, and transmission of information is diffused in society. 

3. Understanding how knowledge is disseminated in general in the world. 

According to this perspective, D’Ambrosio (1997) has affirmed that in order to solve 

specific problems, members of distinct cultural groups create ad hoc1 solutions, and methods 

are generalized to solve similar situations, and then theories are developed from these 

generalizations so that they are able to understand these phenomena. Therefore, Katz (2003) 

states that western mathematics “originated in the ad hoc practices and solutions to problems 

developed by small groups in particular societies” (p. 557). 

In the ethnomathematics context, members of distinct cultural groups come to know 

mathematics in ways that are quite different from academic-western mathematics as taught in 

schools. The historical tendency of this approach has been to consider these ad hoc 

phenomena as non-systematic and non-theoretical forms of mathematical development. 

Therefore, in coming to understand phenomena of life around us, without proper techniques 

(tics) we are at risk of giving this understanding over to third parties or even worse fake 

news. 

 
1Ad hoc is a Latin expression that means for this purpose. It generally means a solution designed for specific 
problems or tasks, non-generalizable, and which cannot be adapted to other purposes (Rosa & Orey, 2010). 
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As an etymological tool, D’Ambrosio (1985) adopted Greek roots for these strategies, 

by beginning with tics that are the modes, styles, ways, strategies, procedures, and techniques 

or technical arts in order to understand, explain, learn and teach, and manage and deal with 

their own matema in its natural, social, political, environmental, cultural, and imaginary 

environment related to the ethno of members of distinct cultures. 

From this perspective, D’Ambrosio (1990) composed the word: 

Ethno+Mathema+Tics that has become in its development as the Ethnomathematics 

Program that is described as a cross-cultural and transdisciplinary research program” (p. 9) 

and which pays certain attention to our diverse histories and unique philosophies of ideas, in 

particular mathematics, religions, science, the arts and realization and respect for pedagogical 

implications. Its research objective is the set of mathematics developed in different ethnos 

that are intrinsic to the incredibly diverse human reality. 

This is in reality much more than Ethno+Mathematics or the mathematics of different 

cultures and ethnic mathematics. The modes, styles, arts, techniques developed by all human 

beings, throughout our evolution allow us to prioritize recognize, occupy and use our own 

space or what D'Ambrosio (2020) refers to as the progression of what humans have acquired 

as they built diverse forms of shelter, where buildings became forms of architecture, 

involving and making use of geometry. 

Another perspective of ethnomodelling is that of language. We have lived for 

extended periods outside of our own countries of birth and have traveled abroad as well. 

Becoming bilingual in the language of the others, that is, as immigrants, travelers, or tourists, 

one quickly experiences the phenomena of both accents, and the experience of not 

understanding what we are saying, and not being able to express what we want to say to 

others. As one grows in the new country, and as the language becomes clearer, we learn to 

communicate better, and we soon express our thoughts and ideas, and can understand what 

others are saying.  

Every language has its own rich grammar, literature and customs, with stories and 

unique perspectives, unique or peculiar ways of thinking, doing and communicating based on 

a diversity of factors related to culture, religion and its own science. Mathematics, especially 

academic mathematics, is a language, it has its own synthetic grammar and rules, it has a 

certain beauty, and powerful way of describing the world, that we ascertain through 

modelling. We have seen that many ethnomathematics-based models, are indeed poems. Like 

any literature, prose and poetry in English or Portuguese, there are certainly some that are 

simple, others are more profound than others. 
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As well, D’Ambrosio (2001) speaks as to how humans came to recognize, compare 

and use time, which began with planting and cultivating cycles, caused people to develop an 

awareness in timing then chronology, allowed them to develop an awareness and attention to 

astronomy, which subsequently were cause for the development of different calendars and the 

arithmetic thinking surrounding their use. The forms and groups may be different, and 

hierarchies were constructed often according to natural and socio-cultural conditions in which 

people live in. 

Members of distinct cultural groups are organized into families, clans, tribes (which 

are autonomous social groups that have a certain physical, linguistic, cultural homogeneity, 

etc.), in rural and urban societies and communities and in civilizations. Each group (ethno) 

has its own way of mathematizing its environment, dealing with its problems and proposing 

its solutions (D’Ambrosio, 2020). 

From our initial contacts with this theory, and discussions with D’Ambrosio, we were 

less interested in the philosophy, which we fully embrace, but with the how to of it, its 

practical applications. What became interesting to us is its application in our teaching and 

learning practices in relation to the pedagogical action of ethnomathematics. 

Ethnomodelling 

Mathematical modelling is a powerful tool, that allows us to excavate, translate and 

share an ethnomathematics perspective between groups. Our perspective on what and how 

modelling is, comes from the work of Bassanezi (2002) where he calls mathematical 

modelling a methodology utilized in a way that allows us to obtain an explication or an 

understanding of determined real situation or object, or social context. 

Mathematical modelling itself, is a tool that ranges from the powerful medical and 

scientific models used in health and interplanetary exploration, to that of young learners 

beginning to discover, question, and communicate powerful new ideas for the first time that 

they themselves have experienced in their own context. Like modelling itself, ethnomodelling 

brings a diversity of forms and uses. 

It enables us to perceive different realties in relation to the nature of diverse forms of 

mathematical knowledge as it provides insights into the diversity of mathematical uses and 

forms. It allows us to be mindful of how our own perspective might influence our 

understanding of how the other person or group might do, use, and communicate 

mathematically.  
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Essentially, ethnomodelling forms the intersection of ethnomathematics and 

mathematical modelling. An important aspect of ethnomodelling is it aims to work against 

notions of colonialism in order to value and respect sociocultural diversity of members of 

distinct cultural groups. Figure 1 shows ethnomodelling as the intersection region of Cultural 

Anthropology, Ethnomathematics, and Mathematical Modelling. 

 
Figure 1: The intersection of three research fields described by ethnomodelling 

Source: Rosa and Orey (2010) 
 

We have come to define ethnomodelling as the study of mathematical phenomena that 

adds sometimes overlooked cultural components to modelling processes (Rosa & Orey, 

2010). The development of this connection is conducted through three cultural approaches 

that we use in ethnomodelling research: emic, etic, and dialogical actions. For example, many 

debates in politics, media, COVID are very emotional, what we have seen is when teacher-

learners begin to create common data, many diverse perspectives come together in looking at 

the data, and models, and plans can be constructed (Orey & Rosa, 2020). 

This Dambrosian cycle happens as a common form of understanding, generation, 

organization, and transmission, which coalesce around shared data and common experience. 

Then, this cycle moves to form a dissemination of knowledge through its transmission that 

occurs when there is dialogue between emic-etic perspectives.  

In this regard, Rosa and Orey (2017) state that ethnomodelling process helps members 

of distinct cultural groups to draw information about their own realities through the 

elaboration of representations that generate mathematical knowledge that deals with 

creativity and invention. 

Ethnomodelling is a way in which people from particular cultures use their own 

mathematical ideas, procedures, and practices for dealing with quantitative, qualitative, 
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spatial, and relational daily phenomena. This validates and confirms their own mathematical 

experience that is inherent to their lives. For example, Orey (2000) states that the “paradigm 

that diverse cultures use or work within evolves out of unique interactions between their 

language, culture, and environment” (p. 248). 

Similarly, Rosa and Orey (2019a) argue that, in an ethnomodelling perspective, 

mathematical thinking is developed in different cultures in accordance with the common 

problems and phenomena that are encountered daily within diverse sociocultural contexts. 

Hence, ethnomodelling studies underly structures of inquiry in relation to the development of 

ad hoc mathematical practices by considering how these problem-solving techniques can be 

developed by the members of distinct cultural groups into methods and theories. 

Since different types of solutions are common to distinct cultures, and the kinds of 

methods, techniques, procedures, strategies, and theories they have developed through time 

may differ from place to place, and from culture to culture. Thus, phenomena that are 

recognized as problems and solutions in one culture may have no meaning or value to the 

members of other cultural groups (D’Ambrosio, 1997). 

According to this context, a basic question can be posed: How theoretical can 

ethnomodelling be? In this regard, it is important to members state here that it has long been 

recognized that local mathematical practices are known to the of distinct cultural groups, yet 

they substantially differ from the western or its academic ways of knowing and doing. It is 

also necessary to recognize that most of the investigators’ interest in these accounts has been 

mainly because of their curiosity or the source of anthropological concerns about learning 

and how these members think, reason, and act mathematically. 

Consequently, D’Ambrosio (2001) states that there is a need to take a step further in 

trying to find underlying structures of inquiry in these ad hoc solutions by posing the 

following three questions: 

1. How are ad hoc practices, problems, and solutions developed into methods? 

2. How are methods developed into theories? 

3. How are theories developed into scientific invention? 

Therefore, we understand that it is the purpose of ethnomodelling to develop a 

structured–often alternative in nature--body of mathematical knowledge. However, in order 

to achieve this goal, it is essential to develop these three questions in ethnomodelling 

investigations. Thus, it is necessary to understand how mathematical practices are developed 
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from ad hoc solutions to formalized scientific inventions and from experiences to 

experiments, which are related to scientific methods. 

For example, in a school environment, ethnomodels can be developed when students 

are observing and working with experiential geometry. In this learning environment, they are 

observing geometric solids inside of a box with water (ad hoc practice). By developing 

experimental geometry, they measure the level of the water (method) and explain the changes 

in the level of the water by developing the concept of volume (theory). Then, they construct 

geometric solids of a given volume (invention). 

This ethnomodelling context is based on the interconnectedness of these relations as 

given by ad hoc practices ⇛ methods ⇛ theories ⇛ inventions (Rosa & Orey, 2017). In this 

perspective, these three questions are essential to help members of distinct cultural groups to 

develop their own scientific ideas, methods, and theories (D’Ambrosio, 1997). However, 

there is unquestionably a timelag between the appearance of mathematical ideas, procedures, 

and practices outside of the circle of its academic practitioners with the recognition that they 

can be theorizable into mathematics through ethnomodelling. 

This approach is endowed with the appropriate symbols and codes that enables the 

expropriation of mathematical ideas and procedures in direction to the formalization of 

mathematics. This context enables members of distinct cultural groups to develop and 

organize mathematical ideas, procedures, strategies, and techniques that evolve 

representations of reality through the elaboration of ethnomodels that simulate daily life 

phenomena (Rosa & Orey, 2016a). 

Thus, the organization of systems related to the explanations of the origins of 

mathematical practices is developed through representations of parts of reality by the 

elaboration of ethnomodels. These collective responses to these ideas, procedures, and 

practices are organized as alternative mathematical systems, which are considered as a set of 

ad hoc practices during the conduction of the ethnomodelling process. 

However, in many cases, these ad hoc practices are never formalized, and they 

continue to be restricted to the members of distinct cultural groups who developed it. 

Consequently, the mechanism of schooling replaces these practices by equivalent ones that 

have acquired the status of mathematics, which have been expropriated in their original forms 

and returned in a codified version (Rosa, 2010). 

Hence, in ethnomodelling research, mathematical practices may not reach the level of 

mathematization in the usual or traditional sense. In this regard, ethnomodelling can be 

considered as a set of ad hoc practices developed dialogically into a body of mathematical 
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knowledge (Rosa & Orey, 2019b). However, it is important to collect examples on the 

practices developed by the members of distinct cultural groups that are identifiable as 

mathematical practices. 

This context enabled ethnomodelling to connect these practices to patterns of 

reasoning and modes of logical thinking in the school environment in order to bring them into 

the greater body of mathematical knowledge. Since ethnomodelling seeks to promote the 

development of an understanding of differences through mindful dialogue; we argue for the 

inclusion of ethnomodelling as a translation process for the study of systems taken from the 

reality of the members of diverse cultures. 

Ethnomodelling creates a firm foundation that allows for the integration of these three 

cultural approaches in exploring mathematical knowledge developed in distinct cultural 

groups. At the same time, in academic/school mathematics we learn and come to use is part 

of the greater dynamic, changing, and active system of knowledge. Mathematical travelers 

come to see that the universality of mathematics exists, but that there is a diversity of accents 

in the language. 

One really sees the differences found in different number systems and in basic 

algorithms developed by the members in distinct cultural groups, one sees differences in 

emphasis in national and state curricula, which comes from colonial or historical-cultural 

aspects, and the needs of each country as they seek to develop and improve over time.  

Current research in ethnomodelling only goes to further this supposition. In Brasil, a large 

mathematical modelling culture has developed over time, with much of it linked to 

ethnomathematics, Paulo Freire, and the work in Creative Insubordination. 

In this regard, Orey and Rosa (2018) define ethnomodelling as the study of 

mathematical phenomena within a culture because mathematical activity under consideration 

is a culturally bound social construct. In this context, ethnomodelling brings cultural aspects 

of mathematics into the mathematical modelling process. Hence, the ongoing processes found 

in the ethnomodelling of diverse realities and interests uncovered by students at UFOP form a 

base to this work. 

This ethnomodelling process is often contrary or without connection to traditional 

models of instruction, which makes use of external values and curriculum without much 

context or meaning. From the ethnomodelling context, the learning of mathematics, does not 

have to mean that students passively receive or memorize ready-made concepts in 
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prepackaged forms (Orey & Rosa, 2018). This approach has been called the banking model of 

education (Freire, 1998). 

Thus, ethnomodelling suggests that mathematics can be learned, by using it, by doing 

it, and by writing mathematical poems. According to our worldview, learning mathematics 

should be more like that of becoming an artist or an athlete, which means to be like to learn 

how to play soccer, or in mastering of a videogame, or writing a poem. Thus, from an 

ethnomodelling and ethnomathematical perspective, the construction of mathematical 

knowledge should incorporate the reality, daily life, and context of members of distinct 

cultural groups.  

The ethnomodelling process should begin by introducing new situations and problems 

to learners, for them to master within their own context and their unique cultural and 

experiential reality. Helping them answer the question: Why is this so? (Orey & Rosa, 2018). 

This process enables new forms of mathematical knowledge and experience to be learned as 

modelers construct or deconstruct their knowledge they link to a larger mathematical 

universe.  

In accordance with Rosa (2010), it is with a sight towards both historical, social, 

cultural, as well a diverse, or alternative forms of understanding, comprehending, and 

resolving problems that these diverse uses of mathematics become relevant and meaningful to 

students. A beginning of the journey from students’ experience is an extremely mindful, 

logical, and a pedagogically sound action. 

For these reasons, it is the intellectual activity of the students that must come as close 

as it can to that done by the very people who use mathematics in the real world. Like all 

empowered users of mathematics, students must be given experiences to enable them to learn 

how to: a) break a problem situation into manageable parts, b) create their own hypothesis, c) 

test the hypothesis they developed, d) correct their hypothesis; and e) make transference and 

generalizations to their own reality (Rosa & Orey, 2013). 

At the same time, it is extremely unfortunate for educators and learners worldwide, 

that much of academic mathematics, despite its amazing power and beauty, has become the 

major way in which the subject is taught worldwide. It has become the sole outcome of most 

institutions of learning science and technology, indeed it is again, what Freire (1998) refer to 

as the banking model, where worldwide most students remember prior experiences and enter 

mathematics classes with levels of distaste and anxiety. 

Therefore, Rosa (2010) affirmed how the majority of students, not just the few who 

have no problem with mathematics, need to feel positively empowered in order to participate 
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in the decision-making processes that are often mathematically based, as well to they need to 

be empowered as participant citizens in society. 

From the perspective of ethnomathematics, all people have and continue to create 

diverse explanations, and alternative ways that allow for work within mathematically based 

realities through what Freire (1998) called a transformative action. As they gain more 

confidence in developing new ideas for themselves, they can show the presence of 

mathematics in their daily lives (D’Ambrosio, 2001). 

Ethnomodelling requires an action and engagement when questions are both 

formulated and answered by the modelers themselves. This has been shown to be a 

transformational process that seeks for transcendence that is, what we observe when people 

are engaged in ethnomodelling activities. Consequently, teachers learn to instigate an inquiry 

process by demonstrating possible connections for learners to required school mathematical 

content (Cortes & Orey, 2020). 

This action looks to reduce complexity, through the choice of a system2 that it 

represents. In this isolated system, representations of this reality are often derived that enable 

the elaboration of ongoing strategies that explore, explain, and increase comprehension (Rosa 

& Orey, 2016b). This approach often stands as a creation that incorporates both historical-

cultural natures of mathematical knowledge by assisting students to reflect on the processes 

that they have learned with expectations that require them to demonstrate their thoughts and 

ideas to others (D’Ambrosio, 2001). 

As a result of our investigations, what we are developing and building is a research 

base in ethnomodelling that enables and creates learning environments that involve students 

in forms of mathematics that empowers them to truly understand and holistically interpret 

their own mathematical ideas, procedures, practices, and findings, while at the same 

connecting them to school and/or academic forms of mathematical knowledge and vice-versa.  

 

Ethnomodels 

The study of local mathematical ideas, procedures, and practices as pedagogical 

actions in classrooms have allowed us to look at the possibilities inherent to become objects 

of critical analysis by the learners. We define the process by which we consider, analyze, and 

 
2
According to Rosa & Orey (2013), a system is a part of reality considered integrally. It is a set of elements 

taken from the reality and the interrelationships between these components. 
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make ongoing critical reflections with diverse systems that can be taken from our reality as 

ethnomodelling (Cortes & Orey, 2020). 

These very same actions and the application of modelling are inserted as part of 

ethnomodelling and are made through a given system taken from reality in which models that 

represent these systems are representations that help the members of distinct cultural groups 

to understand and comprehend the world by using small units of information named 

ethnomodels (Rosa & Orey, 2015).  

According to this context, ethnomodels link their cultural heritage with the 

development of the mathematical practice. This approach helps the organization of the 

pedagogical action that occurs in classrooms by using the local aspects of these mathematical 

procedures and practices (Rosa & Orey, 2015).  

These very same ethnomodels depict information and reflect observations that 

represent a local population’s own vocabulary, their unique scientific and mathematical 

knowledge, diverse conceptual categories, local language of expression, and cultural belief 

systems. It also deals with a diversity of mathematical knowledge and a diversity of traditions 

that respects and includes the locals’ point of view (Rosa & Orey, 2015). 

So it is that ethnomodels include the supposition that cultural models and tools can 

help educators to work with learners to develop new understandings related to how local 

knowledge that represents their own experience or context that is consistent with 

representations of mathematical knowledge that are socially constructed and shared by the 

members of diverse cultural groups (Orey & Rosa, 2018). 

The elaboration of ethnomodels goes beyond the application of a sequence of 

algorithms because it is not only the application of induction and deduction procedures as 

normally presented in classrooms but is the mathematization of cultural practices (Rosa & 

Orey, 2017). Thus, ethnomodels represent daily phenomena that require the elaboration of 

models that capture the imagination of members of distinct cultural groups, and which 

involves the development of mathematical creativeness and inventivity. 

This approach influences our work, and that of our students, where their future 

analyses and reflections on their own local mathematical knowledge have become an integral 

part of a considered reality. Our students are including unique and diverse sets of features that 

are strong examples of ethnomodelling activity. In acquiring knowledge by using 

ethnomodelling, we have learned how to work with innovative approaches and ideas by 

which learners can construct their own representations of systems or problems under study. 
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We have found that this can best be done through a student’s own analyses of a 

problem situation they experience and becomes part of ethnomodels that they themselves 

construct that often end-up guiding this pedagogy. Through significant and motivating 

pedagogical activities, learning itself then becomes a real, creative, and exploratory 

mathematical reality. Through the research of our students, we have come to see modelling as 

fitting into ethnomodelling-based projects (Rosa & Orey, 2019a). 

When using ethnomodelling, learners become involved in the questions that they 

themselves posed, and actively contribute to their own learning and growth when can truly 

perceive what is making sense of a real and meaningful learning environment, then it is that 

the modelers are better able to gain a deeper problem-solving experience and thereby develop 

a sense of autonomy, and mindful attitudes and stronger mathematical abilities. 

Ethnomodelling has been shown by our students as part of pedagogical actions that 

encourage educators to create a safe and positive climate. 

In this way, ethnomodelling has been shown to be significant, especially when the 

student created ethnomodels are elaborated and demonstrated. Students learn as they 

themselves apply their ethnomodels and see mathematics as a field that is truly humanistic, 

practical, and pedagogically interesting. This approach includes thinking in a respectful, 

critical, and historical nature because it uses representations that make use of ethnomodelling 

processes (Rosa & Orey, 2019b). 

This approach has produced, indeed developed, further ethnomodels that are equally 

interesting and useful because they enable learners to engage in creative processes of ongoing 

modification of their decisions and to alter their reflections. This process helps them to 

develop deep mathematics-related discussions and create ongoing forms of analysis that 

develop conclusions that lead them to data-based decisions (Rosa & Orey, 2014). 

After further reflections, discussions, analyses and conclusions have taken place, their 

ethnomodels are presented, and the findings shared with peers and colleagues. When we 

consider that modelers can actively construct meaning, especially in relation with situations 

found outside of their school communities, the educator becomes a sort of coach, who helps 

them to uncover new data, ideas and master often new and complex concepts. 

In many ways, the ethnomodelling process is related to the process of becoming a 

better writer, singer or football player, and enables the modelers to construct and master 

mathematical concepts. This approach allows students to understand, simplify, and solve 

problems based on sociocultural data, which allows for possible forecasts or modification of 
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their growing perspective related to the studied object through the elaboration of ethnomodels 

(Rosa & Orey, 2019a). 

We state here that, in this context, each new student researcher coming to the 

Universidade Federal de Ouro Preto (UFOP) helps all of us further try, test, and improve the 

development of ethnomodelling from new perspectives, such as: farmers market, coffee 

production, the math trail, peripheral communities, tapestry artisans, and urban and rural 

contexts. Soon we will have students looking at Costarican folkloric dances, and the famous 

works of Aleijandinho3. 

Thus, the previous experiences that we and our students possess can take-on new 

forms of mathematical knowledge by evolving innovative ideas and concepts when they are 

given the freedom to try to solve problems that they experience and/or are derived from the 

context of their own reality and community experiences. 

Ethnomodelling Examples: The Ouro Preto Math Trail 

Our pedagogical actions related to the creation of a math trail, allows for mathematics 

that is seen or becomes a realistic tool to develop strategies and techniques that are part of our 

own real-world environment in Ouro Preto. The ongoing process of creating or redefining 

conditions for exploration is important because students can develop a real, or deeper 

understanding of a phenomenon and have opportunities to act for its realistic transformation 

and understand mathematics as a human endeavor. 

In relation to the math trails, Rosa and Orey (2016a) state math trails are related to 

humanistic mathematics because investigators and educators may conduct them to: 
(…) show how to connect our thinking to the mathematics found in the 
cultural context of a neighborhood school. Activities with the trail 
demonstrate ways to get students working with each other in order to have 
them become active learners and to increase respect for their own 
community. Together with mathematical modelling, we have used this 
perspective in diverse countries such as Nepal, the United States, and Brazil 
(p. 12). 

 

This context enables students to become mindful of aspects of the city as they walk 

the streets and are led through activities that former students help build. For example, in one 

activity, the house numbering systems found in the historic center, provided a rich 

opportunity for exploring number systems and measurement concepts on the 300-year-old 

 
3Antônio Francisco Lisboa (738-1814), known as Aleijadinho, was a sculptor of Colonial Brazil. He is most 
noted for his works on and in various churches and monuments in Brazil. His works are considered some of the 
best examples of Portuguese colonial architecture and the dominant Barroque artistic style that is specific in the 
state of Minas Gerais, Brazil. 
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streets of Ouro Preto, Minas Gerais. This context enabled us to bring students from rural area 

of our municipality to walk with us on our trail. 

Then, they constructed one math trail on their own street town of at least fifty 

buildings and developed a map in order to suggest a numbering system for the houses since in 

their community, most homes had no numbers or addresses. In this approach to the math trail, 

elementary students had drawn maps of their town to show houses marked with of those 

living there (Rosa & Orey, 2014). 

In this regarding, Rosa and Orey (2014) state that a few homes did have numbers, but 

there was no apparent order to the numbering system. The students’ teacher organized an 

investigation of house numbering-systems and asked the students to write letters to the town 

mayor proposing a system for a new numbering system for the community. The result was a 

success – the mayor agreed with the students’ plan, and he sent workers out to place numbers 

on the buildings in the town.  

This powerful and valid introduction to ethnomodelling exposed students to a 

diversity of realistic and engaging problems and ethnomodels (Rosa & Orey, 2016a). These 

can include the mathematical interpretations of problems that in turn are representations of 

the systems under study. Therefore, when we analyze a given situation for its mathematical 

perspective, the teaching-learning process itself stimulates thought, not just the mere 

memorization of basic facts and algorithms (Rosa & Orey, 2007). 

Other problems explored with the trail and other visitors are related to the curved 

forms along a wall and on a slope of the streets, the number of cobble stones in a stretch of a 

street, the volume of a large column, forms of doors and windows. All these are examples of 

problems posed by fellow travelers in the math trails. 

We emphasize here that part of the process of learning how to elaborate ethnomodels 

helps learners to understand how diverse phenomena can occur, how interesting problems can 

be created from day-to-day phenomena, and how younger students can engage older students 

in profound or strange questions. A personal favorite is the one posed by a group of 9-years 

old to university students in a former mathematics specialization program, “How many 

marbles would fit inside the column found at the end of Rua Alvarenga?”. 

In this context, the educators and learners help each other, and work with significant 

and contextualized mathematics, in a non-threatening manner which consists of dual 

processes:  

1. The learning of formal academic/school mathematics; and the  
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2. Application of mathematics that is used to solve questions outside the school 

environment. 

We continue to see these two processes as connected interdisciplinary ideas that make 

mathematics interesting and useful to the most phobic of the participants, and of course, 

creates powerful intellectual activity (ethnomodels). Students need to work on authentic 

situations, such as the curves on the walls of the Colégio Arquidiocesano and be encouraged 

to invent new or examine real-life problems in order to connect their previous knowledge 

with the academic knowledge acquired in mathematics classrooms. 

Thus, math trails seek contributions from the ethnomathematics program and its 

connection with mathematical modelling in its sociocultural perspective through 

ethnomodelling. In this regard, D’Ambrosio (1990) has stated that ethnomathematics is a 

program that aims at discovering and analyzing the processes of origin, transmission, 

diffusion and institutionalization of mathematical knowledge from different cultural groups. 

Thus, Rosa (2010) states that this approach enables the promotion of a teaching and 

learning process in mathematics that is humanized and that respects the values and 

knowledge of members of different cultural groups, which are brought to the classroom. For 

Burak (1992), mathematical modelling “is a set of procedures whose objective is to build a 

parallel to try to explain, mathematically, the phenomena present in the human being's daily 

life, helping him to make predictions and take decisions” (p. 62). 

According to these assertions, Rosa and Orey (2017) argue that ethnomodelling can 

be used when ethnomathematics is actively used as a system based on a theoretical basis that 

can solve everyday problems related to the contexts: social, cultural, economic, political and 

environmental through the mathematical modelling procedures, as it considers the knowledge 

acquired from cultural practices developed in the communities with the use of locally 

developed procedures and techniques. 

Math trails can be considered a form of pedagogical action, as it consists of a 

sequence of designated stop places or stations along a planned route for each path, in which 

students stop to explore the mathematical content contextualized in everyday situations 

(Richardson, 2004). In this context, the project seeks to identify the local mathematical and 

geometric concepts relevant to the development of awareness and appreciation of 

mathematical procedures and practices that emerge from different socio-cultural contexts 

through the mathematical trails. 

The main objective of math trails is to follow different paths for the development of 

the teaching and learning processes in mathematics. Hence, this approach may enable a 
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deeper interaction of students with the world itself through the development of an educational 

product, in the form of a book of suggestions, which aims to provide educational 

opportunities that aim to make students critical, reflective and aware of the social, 

environmental, economic, political and cultural problems and phenomena present in their 

own realities. 

Final Considerations 

The connection of ethnomathematics and mathematical modelling offers an 

opportunity for validating a student’s real-life experience and gives them tools to become 

critical participants in their communities. Educators should be empowered to analyze the role 

of students’ mathematical knowledge in the classrooms. Discussions between teachers and 

students about the efficiency and relevance of mathematics in different contexts should 

permeate instructional activities. It is important that students succeed in developing their 

academic and school mathematical knowledge (Rosa & Orey, 2016a). In this context, the role 

of teachers will be to help students develop a critical view of the world by applying 

ethnomodelling. 

When facing new situations or problems, members of distinct cultural groups, such as 

students, come to, indeed, construct their own understanding of these phenomena by applying 

ad hoc solutions they historically developed overtime (D’Ambrosio, 2007). In the next step, 

they may use the same procedures to solve similar phenomena previously faced in their own 

daily lives and contexts by organizing them into methods. If they succeed, this process 

repeats itself until they achieve and proceed to the development of their own worldview and 

theories and from there to the advancement of invention and creativity. 

The ethnomodelling process allows for the creation of new ways of dealing with daily 

phenomena that are part of the realities of the members of distinct cultural groups. These 

steps are the essence of the development of ethnomodelling process in order to discuss the 

evolution of mathematical knowledge through the history of humanity as a response to a 

variety of situations and problems originated in and by the distinct contexts. 

Thus, ethnomodelling leads members of distinct cultural groups to challenge 

mathematical structures that have been historical forces related to the development of 

mathematical theories. It analyses the advancement of mathematics within the framework of 

historiography, which recognizes that ad hoc solutions that deal in solving daily problems 

and situations lead to the development of alternative methods. This initial step leads to the 
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evolution of ethnomodelling related to the generation and organization of mathematical 

knowledge developed in distinct cultural contexts. 

The ethnomodelling process offers a basis for incorporating knowledge systems 

arising from our own local cultural practices in order to link them to knowledge systems 

arising from multiple worldviews. At the same time, it supports the development of 

meaningful mathematics pedagogies. From this perspective, mathematical procedures and 

practices may arise from localized mathematical ideas and notions. This is important where 

many outside curriculum tools, developed out of unique local perspectives and needs, are 

being imposed upon other countries without a true respect for or understanding of local 

history, culture, or mathematical practices. 

In this regard, intense cultural dynamics between distinct mathematical systems can 

produce new perspectives, ideas, and thinking developed in diverse contexts (D’Ambrosio, 

2006). Similarly, ethnomodelling may help us realize to understand how objectivity and 

subjectivity, global and local, transcendental and cultural, universal and contextual, and 

Western and non-Western can peacefully coexist side-by-side (Robertson, 1995), indeed, can 

support each other in the development of new mathematical pedagogical actions. 
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